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General technical data

Manufacturer: HS-Technik GmbH Machine type: Battery nutrunning tool

Model TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial number: 18240032

18240039

18240041

Torque range 1 N·m to 14 N·m

Torque tolerance ± 7%

Elektronic tool Yes Operating voltage 18,0 Volt

Weight 1,15 kg

Output square 1/4"-Hex

Maximum rotationale speed idle gear first stage 550 rpm

Maximum rotationale speed idle gear last stage 50 rpm

Minimum rotationale speed idle gear last stage 20 rpm

Noise level in idle gear at maximum rotational speed 71 dB(A)

Measuring room temperature ± 2°C 22 ° C

Temperature in case of electrial tools At the angle head  - ° C

Temperature after 100 measurements each At the electric motor 35 ° C

At max. M At the handle 30 ° C

Number of tightening using one Battery

At max. Md 360° soft 628 tightenigs

30° hard 1.884 tightenigs

Tightening strategies Current shutdown Yes

M-control Yes

M/angle-control Yes

Angle/m-control Yes

Yield point control Yes

Clamping force control  -

Options Tightening monitoring Yes

Pulsing  -

Tightening/loosening - tightening Yes

Cutting-tightening monitoring Yes

Left tightening Yes

Other procedures

Torsion, angle resolution ± 0,1° degree

Md-accuracy ± ≤1 %



Test set up

Test set up 09.09.2018



Homologation tightening tool

Manufacturer :

Model : TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Operating range : 1,00 to 14,00 N·m (Mrated)

SN: Battery nutrunning tool

30° ±5° 360° ±15° 30° ±5° 360° ±15° 30° ±5° 360° ±15° 30° ±5° 360° ±15° 30° ±5° 360° ±15° 30° ±5° 360° ±15° 30° ±5° 360° ±15° 30° ±5° 360° ±15° 30° ±5° 360° ±15°

Upper tolerance limit  (To / Mmax)

Lower tolerance limit (Tu / Mmin)

4,911 N·m 4,876 N·m 11,436 N·m 11,419 N·m 14,036 N·m 13,997 N·m 4,945 N·m 4,902 N·m 11,465 N·m 11,410 N·m 14,104 N·m 14,014 N·m -,034 N·m -,025 N·m -,029 N·m ,009 N·m -,068 N·m -,017 N·m

0,0166 0,0137 0,0187 0,0426 0,0508 0,0414 0,0140 0,0039 0,0187 0,0092 0,0260 0,0126 0,0107 0,0134 0,0098 0,0424 0,0375 0,0389

0,0830 0,0630 0,0970 0,1440 0,2260 0,1530 0,0600 0,0100 0,0900 0,0300 0,1200 0,0500 0,0510 0,0630 0,0550 0,1390 0,1410 0,1250

29,467 2,438 68,617 5,709 84,216 6,998 29,671 2,451 68,791 5,705 84,622 7,007 -0,204 -0,013 -0,174 0,004 -0,406 -0,008

cm 6,8814 8,3450 14,1933 6,2453 6,4330 7,8965 8,1467 29,6106 14,2500 28,9050 12,5848 25,9146 10,6687 8,5241 27,2751 6,2737 8,7153 8,3889

cmk 6,6587 7,7687 13,5495 6,1000 6,1972 7,8704 7,0756 29,4552 13,0857 28,5573 11,2544 25,5523 9,6111 7,8906 26,2839 6,2032 8,1134 8,2439

4,912 N·m 4,901 N·m 11,401 N·m 11,439 N·m 14,038 N·m 14,018 N·m 4,943 N·m 4,901 N·m 11,453 N·m 11,411 N·m 14,104 N·m 14,016 N·m -,031 N·m ,000 N·m -,052 N·m ,029 N·m -,066 N·m ,002 N·m

0,0151 0,0070 0,0181 0,0196 0,0220 0,0210 0,0162 0,0030 0,0175 0,0134 0,0201 0,0133 0,0075 0,0070 0,0152 0,0149 0,0154 0,0176

0,0720 0,0280 0,0930 0,1060 0,1210 0,1050 0,0800 0,0100 0,1000 0,1000 0,1100 0,0500 0,0400 0,0320 0,0650 0,0550 0,0770 0,0770

29,470 2,450 68,405 5,720 84,227 7,009 29,657 2,451 68,716 5,705 84,622 7,008 -0,187 0,000 -0,311 0,014 -0,396 0,001

cm 7,5782 16,3373 14,7035 13,5432 14,8456 15,5451 7,0529 37,9201 15,1869 19,8734 16,2249 24,6404 15,3003 16,2504 17,4676 17,9021 21,2293 18,5138

cmk 7,3195 16,3106 14,6869 12,8738 14,2737 15,2656 6,1729 37,8095 14,1840 19,6044 14,5081 24,2381 13,9134 16,2296 16,3337 17,2596 19,8007 18,4832

4,902 N·m 4,872 N·m 11,385 N·m 11,423 N·m 14,022 N·m 13,996 N·m 4,941 N·m 4,901 N·m 11,457 N·m 11,411 N·m 14,105 N·m 14,016 N·m -,039 N·m -,030 N·m -,072 N·m ,012 N·m -,084 N·m -,020 N·m

0,0175 0,0110 0,0428 0,0412 0,0390 0,0459 0,0136 0,0034 0,0227 0,0091 0,0220 0,0113 0,0108 0,0113 0,0430 0,0409 0,0362 0,0459

0,0770 0,0540 0,1720 0,1400 0,1790 0,1450 0,0700 0,0100 0,1200 0,0500 0,1000 0,0400 0,0500 0,0540 0,1470 0,1350 0,1440 0,1430

29,414 2,436 68,312 5,712 84,129 6,998 29,646 2,451 68,744 5,706 84,632 7,008 -0,232 -0,015 -0,432 0,006 -0,503 -0,010

cm 6,5415 10,3470 6,2194 6,4540 8,3756 7,1120 8,4094 33,8267 11,7054 29,2650 14,8534 28,9559 10,5828 10,1237 6,1802 6,5104 9,0155 7,1172

cmk 6,4984 9,4963 6,1052 6,2658 8,1912 7,0801 7,4042 33,6985 10,8634 28,8580 13,2559 28,4832 9,3875 9,2530 5,6221 6,4111 8,2443 6,9690
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Test torque (Mtarget) ±7% 4,90 N·m 11,40 N·m

18240039

Average torque (x̅)

Standard deviation (s)

Scatter (R) (99,73%)

Torque rate (N·m/°)

18240032

Average torque (x̅)

Standard deviation (s)

Scatter (R) (99,73%)

Torque rate (N·m/°)

Tool Serial-No. Test data
30% 80% 30% 80% 100%

4,90 N·m 11,40 N·m 14,00 N·m

2,450 N·m 5,700 N·m 7,000 N·m

18240041

Average torque (x̅)

Standard deviation (s)

Scatter (R) (99,73%)

Torque rate (N·m/°)

50 rpm

7,000 N·m

5,243 N·m 12,198 N·m 14,980 N·m

4,557 N·m 10,602 N·m 13,020 N·m

550 rpm

Speed at final torque approx. ca. 50 rpm

Speed max. 1.Step 550 rpm

4,557 N·m 10,602 N·m 13,020 N·m

550 rpm

50 rpm

14,980 N·m

4,557 N·m 10,602 N·m 13,020 N·m

HS-Technik GmbH, Im Martelacker 12, D-79588 Efringen-Kirchen

Torque  -  homologation

5,243 N·m 12,198 N·m

Rotation angle starting torque (Mα0) 2,450 N·m 5,700 N·m

5,243 N·m

EC - tightening tool Difference evaluationMaster  -  reference
80% 100%30%

14,00 N·m 4,90 N·m 14,00 N·m

12,198 N·m

18240032

18240039

18240041

11,40 N·m

14,980 N·m

2,450 N·m 5,700 N·m7,000 N·m

100%

cm 6,5415 8,3450 6,2194 6,2453 6,4330 7,1120 7,0529 29,6106 11,7054 19,8734 12,5848 24,6404 10,5828 8,5241 6,1802 6,2737 8,7153 7,1172

cmk 6,4984 7,7687 6,1052 6,1000 6,1972 7,0801 6,1729 29,4552 10,8634 19,6044 11,2544 24,2381 9,3875 7,8906 5,6221 6,2032 8,1134 6,9690

Ja Target value: ≥ 2,00 Capability index : Cm 6,219 i.O. ≥ 2,00 Capability index : Cm 7,053 i.O. ≥ 2,00 Capability index : Cm 6,180 i.O.

Target value: ≥ 1,67 Capability index : Cmk 6,100 i.O. ≥ 1,67 Capability index : Cmk 6,173 i.O. ≥ 1,67 Capability index : Cmk 5,622 i.O.

All test are based on the standards VDI/VDE 2647 - 02-2013 und VDI/VDE 2645 Blatt 2 - 09-2014

Min cm/cmk

Result Torque 09.09.2018



Homologation tightening tool

Manufacturer : HS-Technik GmbH, Im Martelacker 12, D-79588 Efringen-Kirchen

Model : TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Operating range : 1,00 to 14,00 N·m (Mnenn)

SN: Battery nutrunning tool

 40°  ± 5°  40°  ± 5°  180°  ± 10°  180°  ± 10°  40°  ± 5°  40°  ± 5°  180°  ± 10°  180°  ± 10°  40°  ± 5°  40°  ± 5°  180°  ± 10°  180°  ± 10°

Upper tolerance limit  (To / Mmax)

Lower tolerance limit (Tu / Mmin)

8,295 N·m 39,888° 11,137 N·m 180,480° 8,326 N·m 40,847° 11,179 N·m 180,853° -,031 N·m -,960° -,042 N·m -,373°

0,0555 0,3378 0,0835 0,6510 0,0524 0,1201 0,0726 0,1888 0,0089 0,3396 0,0233 0,6789

0,229 1,500 0,324 2,500 0,220 0,600 0,280 1,100 0,045 1,600 0,092 2,750

37,329   - 11,137  - 37,468  - 50,306  - -0,139  - -0,190  -

cm 3,5314 4,9339 3,1283 5,1201 3,7370 13,8719 3,6013 17,6549 22,0986 4,9075 11,2158 4,9100

cmk 2,9028 4,8229 2,8767 4,8743 3,2686 11,5220 3,5057 16,1489 20,9351 3,9658 10,6115 4,7269

8,432 N·m 39,888° 11,151 N·m 180,178° 8,466 N·m 40,836° 11,201 N·m 180,873° -,034 N·m -,948° -,050 N·m -,696°

0,0548 0,2873 0,0747 0,6158 0,0518 0,1299 0,0680 0,1769 0,0100 0,3238 0,0228 0,6210

0,263 1,500 0,300 2,500 0,260 0,600 0,260 0,900 0,046 1,550 0,100 2,800

37,944  - 11,151  - 38,099  - 11,201  - -0,155  - -0,050  -

cm 3,5765 5,8010 3,4992 5,4134 3,7833 12,8309 3,8411 18,8460 19,6308 5,1466 11,4705 5,3679

cmk 3,3824 5,6705 3,2785 5,3173 3,3561 10,6855 3,8377 17,2007 18,4793 4,1703 10,7369 4,9946

8,417 N·m 39,905° 11,182 N·m 180,048° 8,454 N·m 40,832° 11,244 N·m 180,890° -,038 N·m -,927° -,062 N·m -,843°

0,0529 0,3052 0,0772 0,7210 0,0558 0,1127 0,0826 0,2106 0,0105 0,3245 0,0217 0,7430

0,245 1,500 0,289 2,750 0,240 0,500 0,340 1,100 0,049 1,600 0,089 2,800

37,876  - 11,182  - 38,045  - 50,596  - -0,169  - -0,277  -

cm 3,7022 5,4606 3,3865 4,6233 3,5102 14,7875 3,1651 15,8294 18,5969 5,1368 12,0432 4,4862

cmk 3,5961 5,3569 3,3085 4,6014 3,1854 12,3269 2,9891 14,4206 17,4096 4,1844 11,0962 4,1082

cm 3,5314 4,9339 3,1283 4,6233 3,5102 12,8309 3,1651 15,8294 18,5969 4,9075 11,2158 4,4862

cmk 2,9028 4,8229 2,8767 4,6014 3,1854 10,6855 2,9891 14,4206 17,4096 3,9658 10,6115 4,1082

Ja Target value: ≥ 2,00 Capability index (Ma) : Cm 3,128 i.O. Capability index (Ma) : Cm 3,165 i.O. Capability index (Ma) : Cm 11,216 i.O.

Target value: ≥ 1,67 Capability index (Ma): Cmk 2,877 i.O. Capability index (Ma): Cmk 2,989 i.O. Capability index (Ma): Cmk 10,612 i.O.

Target value: ≥ 2,00 Capability index (°) : Cm 4,623 i.O. Capability index (°) : Cm 12,831 i.O. Capability index (°) : Cm 4,486 i.O.

Target value: ≥ 1,67 Capability index (°) : Cmk 4,601 i.O. Capability index (°) : Cmk 10,686 i.O. Capability index (°) : Cmk 3,966 i.O.

All test are based on the standards VDI/VDE 2647 - 02-2013 und VDI/VDE 2645 Blatt 2 - 09-2014

50 rpm

10,416 N·m

550 rpm 550 rpm

11,984 N·m 8,988 N·m 11,984 N·m

Angle  -  homologation

8,40 N·m 11,20 N·m

60%

8,40 N·m

4,200 N·m 5,600 N·m 4,200 N·m
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Test torque (Mtarget) ±7% 8,40 N·m 11,20 N·m

Tool Serial-No. Test data
60% 80%

Rotation angle starting torque (Mα0) 2,800 N·m 2,800 N·m

Speed max. 1.Step 550 rpm

7,812 N·m

Standard deviation (s)

10,416 N·m

Difference evaluation

7,812 N·m

8,988 N·m

80%60%

5,600 N·m

80%

EC - tightening toolMaster  -  reference

11,20 N·m

8,988 N·m 11,984 N·m

7,812 N·m 10,416 N·m

Speed at final torque approx. ca. 50 rpm 50 rpm

Torque rate (N·m/°)

Scatter (R) (99,73%)

Torque rate (N·m/°)18240032

Average torque (x̅)

Min cm/cmk

18240032

18240039

18240041

18240039
Scatter (R) (99,73%)

Torque rate (N·m/°)

Average torque (x̅)

Standard deviation (s)

18240041

Average torque (x̅)

Standard deviation (s)

Scatter (R) (99,73%)

Result Angle 09.09.2018



1 - test point 30% - 30° - hard

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

30 % 30 % 30 %

4,900 N∙m Target : 30,00 ° (degree) 4,900 N∙m Target : 30,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 2,450 N∙m Rotation angle starting torque (MαO) : 2,450 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree)

0,343 N∙m + Tolerance : 5,00 ° (degree) 0,343 N∙m + Tolerance : 5,00 ° (degree) 0,343 N∙m + Tolerance : 5,00 ° (degree)

0,343 N∙m - Tolerance : 5,00 ° (degree) 0,343 N∙m - Tolerance : 5,00 ° (degree) -0,343 N∙m - Tolerance : -5,00 ° (degree)

5,243 N∙m (To / Mmax) : 35,00 ° (degree) 5,243 N∙m (To / Mmax) : 35,00 ° (degree) 0,343 N∙m (To / Mmax) : 5,00 ° (degree)

4,557 N∙m (Tu / Mmin) : 25,00 ° (degree) 4,557 N∙m (Tu / Mmin) : 25,00 ° (degree) -0,343 N∙m (Tu / Mmin) : -5,00 ° (degree)

Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

4,9111 N·m Average x̅ 30,0125° 4,9451 N·m Average x̅ 31,0230° -0,0340 N·m Average x̅ -1,0105°

4,9580 N·m Maximal Mmax 31,2500° 4,9800 N·m Maximal Mmax 32,6000° -0,0090 N·m Maximal Mmax -0,2500°

4,8750 N·m Minimal Mmin 29,2500° 4,9200 N·m Minimal Mmin 29,8000° -0,0600 N·m Minimal Mmin -1,6500°

0,0830 N·m Scatter R (99,73%) 2,0000° 0,0600 N·m Scatter R (99,73%) 2,8000° 0,0510 N·m Scatter R (99,73%) 1,4000°

0,0166 N·m Standard deviation  s 0,4284° 0,0140 N·m Standard deviation  s 0,5170° 0,0107 N·m Standard deviation  s 0,3096°

0,0997 N·m 6 x Standard deviation 6 s 2,5706° 0,0842 N·m 6 x Standard deviation 6 s 3,1017° 0,0643 N·m 6 x Standard deviation 6 s 1,8573°

29,4666 N·m Torque rate 29,6706 N·m Torque rate -0,2040 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

6,8814 Capability index Cm Cm 3,8902 8,1467 Capability index Cm Cm 3,2240 10,6687 Capability index Cm Cm 5,3841

6,6587 Capability index Cmk Cmk 3,8804 7,0756 Capability index Cmk Cmk 2,5644 9,6111 Capability index Cmk Cmk 4,2960

SN: 18240032 Date: 2018-07-30 SN: 18240032 Date: 2018-07-30 SN: 18240032 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Difference       

(N∙m)

Difference            

(%)

Difference         

(°) 

Difference                                 

(%)

1 4,908 N·m 0,008 N·m 0,16% 30,25° 0,25° 0,83% 1 4,940 N·m 0,040 N·m 0,82% 31,70° 1,70° 5,67% 1 -0,032 N·m -0,65% -1,45° -4,83%

2 4,914 N·m 0,014 N·m 0,29% 29,75° -0,25° -0,83% 2 4,950 N·m 0,050 N·m 1,02% 30,90° 0,90° 3,00% 2 -0,036 N·m -0,73% -1,15° -3,83%

3 4,896 N·m -0,004 N·m -0,08% 30,25° 0,25° 0,83% 3 4,930 N·m 0,030 N·m 0,61% 31,20° 1,20° 4,00% 3 -0,034 N·m -0,69% -0,95° -3,17%

4 4,881 N·m -0,019 N·m -0,39% 29,25° -0,75° -2,50% 4 4,920 N·m 0,020 N·m 0,41% 30,20° 0,20° 0,67% 4 -0,039 N·m -0,80% -0,95° -3,17%

5 4,910 N·m 0,010 N·m 0,20% 30,00° 0,00° 0,00% 5 4,940 N·m 0,040 N·m 0,82% 31,20° 1,20° 4,00% 5 -0,030 N·m -0,61% -1,20° -4,00%

6 4,894 N·m -0,006 N·m -0,12% 29,25° -0,75° -2,50% 6 4,950 N·m 0,050 N·m 1,02% 30,80° 0,80° 2,67% 6 -0,056 N·m -1,14% -1,55° -5,17%

7 4,925 N·m 0,025 N·m 0,51% 30,00° 0,00° 0,00% 7 4,970 N·m 0,070 N·m 1,43% 31,00° 1,00° 3,33% 7 -0,045 N·m -0,92% -1,00° -3,33%

8 4,898 N·m -0,002 N·m -0,04% 29,50° -0,50° -1,67% 8 4,940 N·m 0,040 N·m 0,82% 31,00° 1,00° 3,33% 8 -0,042 N·m -0,86% -1,50° -5,00%

9 4,886 N·m -0,014 N·m -0,29% 30,25° 0,25° 0,83% 9 4,920 N·m 0,020 N·m 0,41% 30,60° 0,60° 2,00% 9 -0,034 N·m -0,69% -0,35° -1,17%

10 4,929 N·m 0,029 N·m 0,59% 30,50° 0,50° 1,67% 10 4,950 N·m 0,050 N·m 1,02% 31,70° 1,70° 5,67% 10 -0,021 N·m -0,43% -1,20° -4,00%

11 4,902 N·m 0,002 N·m 0,04% 30,00° 0,00° 0,00% 11 4,940 N·m 0,040 N·m 0,82% 30,60° 0,60° 2,00% 11 -0,038 N·m -0,78% -0,60° -2,00%

12 4,915 N·m 0,015 N·m 0,31% 30,00° 0,00° 0,00% 12 4,940 N·m 0,040 N·m 0,82% 31,30° 1,30° 4,33% 12 -0,025 N·m -0,51% -1,30° -4,33%

13 4,886 N·m -0,014 N·m -0,29% 29,50° -0,50° -1,67% 13 4,930 N·m 0,030 N·m 0,61% 30,50° 0,50° 1,67% 13 -0,044 N·m -0,90% -1,00° -3,33%

14 4,902 N·m 0,002 N·m 0,04% 30,00° 0,00° 0,00% 14 4,920 N·m 0,020 N·m 0,41% 31,40° 1,40° 4,67% 14 -0,018 N·m -0,37% -1,40° -4,67%

15 4,910 N·m 0,010 N·m 0,20% 30,00° 0,00° 0,00% 15 4,950 N·m 0,050 N·m 1,02% 30,80° 0,80° 2,67% 15 -0,040 N·m -0,82% -0,80° -2,67%

16 4,914 N·m 0,014 N·m 0,29% 30,25° 0,25° 0,83% 16 4,940 N·m 0,040 N·m 0,82% 31,20° 1,20° 4,00% 16 -0,026 N·m -0,53% -0,95° -3,17%

17 4,902 N·m 0,002 N·m 0,04% 29,50° -0,50° -1,67% 17 4,940 N·m 0,040 N·m 0,82% 30,60° 0,60° 2,00% 17 -0,038 N·m -0,78% -1,10° -3,67%

18 4,915 N·m 0,015 N·m 0,31% 29,75° -0,25° -0,83% 18 4,940 N·m 0,040 N·m 0,82% 31,10° 1,10° 3,67% 18 -0,025 N·m -0,51% -1,35° -4,50%

19 4,939 N·m 0,039 N·m 0,80% 30,00° 0,00° 0,00% 19 4,980 N·m 0,080 N·m 1,63% 30,80° 0,80° 2,67% 19 -0,041 N·m -0,84% -0,80° -2,67%

20 4,908 N·m 0,008 N·m 0,16% 30,00° 0,00° 0,00% 20 4,940 N·m 0,040 N·m 0,82% 31,20° 1,20° 4,00% 20 -0,032 N·m -0,65% -1,20° -4,00%

21 4,919 N·m 0,019 N·m 0,39% 30,00° 0,00° 0,00% 21 4,950 N·m 0,050 N·m 1,02% 31,00° 1,00° 3,33% 21 -0,031 N·m -0,63% -1,00° -3,33%

22 4,931 N·m 0,031 N·m 0,63% 30,00° 0,00° 0,00% 22 4,960 N·m 0,060 N·m 1,22% 30,90° 0,90° 3,00% 22 -0,029 N·m -0,59% -0,90° -3,00%

23 4,886 N·m -0,014 N·m -0,29% 29,25° -0,75° -2,50% 23 4,930 N·m 0,030 N·m 0,61% 30,60° 0,60° 2,00% 23 -0,044 N·m -0,90% -1,35° -4,50%

24 4,900 N·m 0,000 N·m 0,00% 30,25° 0,25° 0,83% 24 4,940 N·m 0,040 N·m 0,82% 31,40° 1,40° 4,67% 24 -0,040 N·m -0,82% -1,15° -3,83%

25 4,917 N·m 0,017 N·m 0,35% 29,75° -0,25° -0,83% 25 4,960 N·m 0,060 N·m 1,22% 31,20° 1,20° 4,00% 25 -0,043 N·m -0,88% -1,45° -4,83%

26 4,910 N·m 0,010 N·m 0,20% 30,25° 0,25° 0,83% 26 4,940 N·m 0,040 N·m 0,82% 31,20° 1,20° 4,00% 26 -0,030 N·m -0,61% -0,95° -3,17%

27 4,914 N·m 0,014 N·m 0,29% 30,25° 0,25° 0,83% 27 4,940 N·m 0,040 N·m 0,82% 31,50° 1,50° 5,00% 27 -0,026 N·m -0,53% -1,25° -4,17%

28 4,929 N·m 0,029 N·m 0,59% 30,50° 0,50° 1,67% 28 4,960 N·m 0,060 N·m 1,22% 31,00° 1,00° 3,33% 28 -0,031 N·m -0,63% -0,50° -1,67%

29 4,915 N·m 0,015 N·m 0,31% 30,50° 0,50° 1,67% 29 4,940 N·m 0,040 N·m 0,82% 31,60° 1,60° 5,33% 29 -0,025 N·m -0,51% -1,10° -3,67%

30 4,906 N·m 0,006 N·m 0,12% 30,00° 0,00° 0,00% 30 4,930 N·m 0,030 N·m 0,61% 30,60° 0,60° 2,00% 30 -0,024 N·m -0,49% -0,60° -2,00%

31 4,927 N·m 0,027 N·m 0,55% 30,25° 0,25° 0,83% 31 4,950 N·m 0,050 N·m 1,02% 31,50° 1,50° 5,00% 31 -0,023 N·m -0,47% -1,25° -4,17%

32 4,908 N·m 0,008 N·m 0,16% 29,50° -0,50° -1,67% 32 4,940 N·m 0,040 N·m 0,82% 30,60° 0,60° 2,00% 32 -0,032 N·m -0,65% -1,10° -3,67%

33 4,939 N·m 0,039 N·m 0,80% 30,25° 0,25° 0,83% 33 4,960 N·m 0,060 N·m 1,22% 31,50° 1,50° 5,00% 33 -0,021 N·m -0,43% -1,25° -4,17%

34 4,921 N·m 0,021 N·m 0,43% 30,00° 0,00° 0,00% 34 4,950 N·m 0,050 N·m 1,02% 30,80° 0,80° 2,67% 34 -0,029 N·m -0,59% -0,80° -2,67%

35 4,931 N·m 0,031 N·m 0,63% 30,75° 0,75° 2,50% 35 4,950 N·m 0,050 N·m 1,02% 31,60° 1,60° 5,33% 35 -0,019 N·m -0,39% -0,85° -2,83%

36 4,902 N·m 0,002 N·m 0,04% 29,75° -0,25° -0,83% 36 4,940 N·m 0,040 N·m 0,82% 30,90° 0,90° 3,00% 36 -0,038 N·m -0,78% -1,15° -3,83%

37 4,904 N·m 0,004 N·m 0,08% 30,00° 0,00° 0,00% 37 4,940 N·m 0,040 N·m 0,82% 30,70° 0,70° 2,33% 37 -0,036 N·m -0,73% -0,70° -2,33%

38 4,917 N·m 0,017 N·m 0,35% 29,50° -0,50° -1,67% 38 4,960 N·m 0,060 N·m 1,22% 30,70° 0,70° 2,33% 38 -0,043 N·m -0,88% -1,20° -4,00%

39 4,900 N·m 0,000 N·m 0,00% 30,00° 0,00° 0,00% 39 4,940 N·m 0,040 N·m 0,82% 31,00° 1,00° 3,33% 39 -0,040 N·m -0,82% -1,00° -3,33%

40 4,908 N·m 0,008 N·m 0,16% 30,00° 0,00° 0,00% 40 4,950 N·m 0,050 N·m 1,02% 31,30° 1,30° 4,33% 40 -0,042 N·m -0,86% -1,30° -4,33%

41 4,906 N·m 0,006 N·m 0,12% 30,50° 0,50° 1,67% 41 4,940 N·m 0,040 N·m 0,82% 31,40° 1,40° 4,67% 41 -0,034 N·m -0,69% -0,90° -3,00%

42 4,910 N·m 0,010 N·m 0,20% 30,50° 0,50° 1,67% 42 4,940 N·m 0,040 N·m 0,82% 31,60° 1,60° 5,33% 42 -0,030 N·m -0,61% -1,10° -3,67%

43 4,898 N·m -0,002 N·m -0,04% 29,25° -0,75° -2,50% 43 4,930 N·m 0,030 N·m 0,61% 29,80° -0,20° -0,67% 43 -0,032 N·m -0,65% -0,55° -1,83%

44 4,917 N·m 0,017 N·m 0,35% 30,50° 0,50° 1,67% 44 4,950 N·m 0,050 N·m 1,02% 31,60° 1,60° 5,33% 44 -0,033 N·m -0,67% -1,10° -3,67%

45 4,898 N·m -0,002 N·m -0,04% 29,50° -0,50° -1,67% 45 4,930 N·m 0,030 N·m 0,61% 30,40° 0,40° 1,33% 45 -0,032 N·m -0,65% -0,90° -3,00%

46 4,917 N·m 0,017 N·m 0,35% 30,25° 0,25° 0,83% 46 4,940 N·m 0,040 N·m 0,82% 31,30° 1,30° 4,33% 46 -0,023 N·m -0,47% -1,05° -3,50%

47 4,923 N·m 0,023 N·m 0,47% 30,00° 0,00° 0,00% 47 4,970 N·m 0,070 N·m 1,43% 30,90° 0,90° 3,00% 47 -0,047 N·m -0,96% -0,90° -3,00%

48 4,912 N·m 0,012 N·m 0,24% 30,75° 0,75° 2,50% 48 4,930 N·m 0,030 N·m 0,61% 31,80° 1,80° 6,00% 48 -0,018 N·m -0,37% -1,05° -3,50%

49 4,900 N·m 0,000 N·m 0,00% 30,00° 0,00° 0,00% 49 4,940 N·m 0,040 N·m 0,82% 30,70° 0,70° 2,33% 49 -0,040 N·m -0,82% -0,70° -2,33%

50 4,935 N·m 0,035 N·m 0,71% 30,75° 0,75° 2,50% 50 4,960 N·m 0,060 N·m 1,22% 31,70° 1,70° 5,67% 50 -0,025 N·m -0,51% -0,95° -3,17%

51 4,917 N·m 0,017 N·m 0,35% 29,75° -0,25° -0,83% 51 4,960 N·m 0,060 N·m 1,22% 30,60° 0,60° 2,00% 51 -0,043 N·m -0,88% -0,85° -2,83%

52 4,929 N·m 0,029 N·m 0,59% 30,25° 0,25° 0,83% 52 4,950 N·m 0,050 N·m 1,02% 31,80° 1,80° 6,00% 52 -0,021 N·m -0,43% -1,55° -5,17%

53 4,892 N·m -0,008 N·m -0,16% 29,25° -0,75° -2,50% 53 4,940 N·m 0,040 N·m 0,82% 30,70° 0,70° 2,33% 53 -0,048 N·m -0,98% -1,45° -4,83%

54 4,896 N·m -0,004 N·m -0,08% 30,25° 0,25° 0,83% 54 4,940 N·m 0,040 N·m 0,82% 31,00° 1,00° 3,33% 54 -0,044 N·m -0,90% -0,75° -2,50%

55 4,894 N·m -0,006 N·m -0,12% 30,25° 0,25° 0,83% 55 4,920 N·m 0,020 N·m 0,41% 31,00° 1,00° 3,33% 55 -0,026 N·m -0,53% -0,75° -2,50%

56 4,958 N·m 0,058 N·m 1,18% 30,75° 0,75° 2,50% 56 4,980 N·m 0,080 N·m 1,63% 31,90° 1,90° 6,33% 56 -0,022 N·m -0,45% -1,15° -3,83%

57 4,906 N·m 0,006 N·m 0,12% 29,75° -0,25° -0,83% 57 4,940 N·m 0,040 N·m 0,82% 30,30° 0,30° 1,00% 57 -0,034 N·m -0,69% -0,55° -1,83%

58 4,937 N·m 0,037 N·m 0,76% 30,25° 0,25° 0,83% 58 4,960 N·m 0,060 N·m 1,22% 31,40° 1,40° 4,67% 58 -0,023 N·m -0,47% -1,15° -3,83%

59 4,881 N·m -0,019 N·m -0,39% 29,25° -0,75° -2,50% 59 4,920 N·m 0,020 N·m 0,41% 30,10° 0,10° 0,33% 59 -0,039 N·m -0,80% -0,85° -2,83%

60 4,900 N·m 0,000 N·m 0,00% 30,25° 0,25° 0,83% 60 4,930 N·m 0,030 N·m 0,61% 31,10° 1,10° 3,67% 60 -0,030 N·m -0,61% -0,85° -2,83%

61 4,884 N·m -0,016 N·m -0,33% 29,50° -0,50° -1,67% 61 4,940 N·m 0,040 N·m 0,82% 30,50° 0,50° 1,67% 61 -0,056 N·m -1,14% -1,00° -3,33%

62 4,915 N·m 0,015 N·m 0,31% 30,00° 0,00° 0,00% 62 4,950 N·m 0,050 N·m 1,02% 30,80° 0,80° 2,67% 62 -0,035 N·m -0,71% -0,80° -2,67%

63 4,875 N·m -0,025 N·m -0,51% 29,25° -0,75° -2,50% 63 4,920 N·m 0,020 N·m 0,41% 30,00° 0,00° 0,00% 63 -0,045 N·m -0,92% -0,75° -2,50%

64 4,904 N·m 0,004 N·m 0,08% 30,00° 0,00° 0,00% 64 4,940 N·m 0,040 N·m 0,82% 30,80° 0,80° 2,67% 64 -0,036 N·m -0,73% -0,80° -2,67%

65 4,908 N·m 0,008 N·m 0,16% 29,50° -0,50° -1,67% 65 4,960 N·m 0,060 N·m 1,22% 30,90° 0,90° 3,00% 65 -0,052 N·m -1,06% -1,40° -4,67%

66 4,919 N·m 0,019 N·m 0,39% 30,25° 0,25° 0,83% 66 4,950 N·m 0,050 N·m 1,02% 30,50° 0,50° 1,67% 66 -0,031 N·m -0,63% -0,25° -0,83%

67 4,929 N·m 0,029 N·m 0,59% 30,50° 0,50° 1,67% 67 4,940 N·m 0,040 N·m 0,82% 31,80° 1,80° 6,00% 67 -0,011 N·m -0,22% -1,30° -4,33%

68 4,927 N·m 0,027 N·m 0,55% 30,00° 0,00° 0,00% 68 4,960 N·m 0,060 N·m 1,22% 30,60° 0,60° 2,00% 68 -0,033 N·m -0,67% -0,60° -2,00%

69 4,915 N·m 0,015 N·m 0,31% 30,00° 0,00° 0,00% 69 4,930 N·m 0,030 N·m 0,61% 31,60° 1,60° 5,33% 69 -0,015 N·m -0,31% -1,60° -5,33%

70 4,900 N·m 0,000 N·m 0,00% 29,50° -0,50° -1,67% 70 4,930 N·m 0,030 N·m 0,61% 30,20° 0,20° 0,67% 70 -0,030 N·m -0,61% -0,70° -2,33%

71 4,933 N·m 0,033 N·m 0,67% 30,00° 0,00° 0,00% 71 4,960 N·m 0,060 N·m 1,22% 31,40° 1,40° 4,67% 71 -0,027 N·m -0,55% -1,40° -4,67%

72 4,912 N·m 0,012 N·m 0,24% 30,00° 0,00° 0,00% 72 4,950 N·m 0,050 N·m 1,02% 30,30° 0,30° 1,00% 72 -0,038 N·m -0,78% -0,30° -1,00%

73 4,923 N·m 0,023 N·m 0,47% 30,75° 0,75° 2,50% 73 4,940 N·m 0,040 N·m 0,82% 31,50° 1,50° 5,00% 73 -0,017 N·m -0,35% -0,75° -2,50%

74 4,929 N·m 0,029 N·m 0,59% 30,00° 0,00° 0,00% 74 4,980 N·m 0,080 N·m 1,63% 30,70° 0,70° 2,33% 74 -0,051 N·m -1,04% -0,70° -2,33%

75 4,925 N·m 0,025 N·m 0,51% 30,50° 0,50° 1,67% 75 4,950 N·m 0,050 N·m 1,02% 31,80° 1,80° 6,00% 75 -0,025 N·m -0,51% -1,30° -4,33%

76 4,884 N·m -0,016 N·m -0,33% 29,75° -0,25° -0,83% 76 4,930 N·m 0,030 N·m 0,61% 30,60° 0,60° 2,00% 76 -0,046 N·m -0,94% -0,85° -2,83%

77 4,941 N·m 0,041 N·m 0,84% 30,00° 0,00° 0,00% 77 4,970 N·m 0,070 N·m 1,43% 31,20° 1,20° 4,00% 77 -0,029 N·m -0,59% -1,20° -4,00%

78 4,886 N·m -0,014 N·m -0,29% 29,25° -0,75° -2,50% 78 4,930 N·m 0,030 N·m 0,61% 30,40° 0,40° 1,33% 78 -0,044 N·m -0,90% -1,15° -3,83%

79 4,892 N·m -0,008 N·m -0,16% 30,25° 0,25° 0,83% 79 4,930 N·m 0,030 N·m 0,61% 30,90° 0,90° 3,00% 79 -0,038 N·m -0,78% -0,65° -2,17%

80 4,910 N·m 0,010 N·m 0,20% 29,75° -0,25° -0,83% 80 4,970 N·m 0,070 N·m 1,43% 31,40° 1,40° 4,67% 80 -0,060 N·m -1,22% -1,65° -5,50%

81 4,886 N·m -0,014 N·m -0,29% 30,25° 0,25° 0,83% 81 4,930 N·m 0,030 N·m 0,61% 31,20° 1,20° 4,00% 81 -0,044 N·m -0,90% -0,95° -3,17%

82 4,925 N·m 0,025 N·m 0,51% 30,25° 0,25° 0,83% 82 4,960 N·m 0,060 N·m 1,22% 31,70° 1,70° 5,67% 82 -0,035 N·m -0,71% -1,45° -4,83%

83 4,914 N·m 0,014 N·m 0,29% 30,00° 0,00° 0,00% 83 4,960 N·m 0,060 N·m 1,22% 30,90° 0,90° 3,00% 83 -0,046 N·m -0,94% -0,90° -3,00%

84 4,941 N·m 0,041 N·m 0,84% 30,00° 0,00° 0,00% 84 4,950 N·m 0,050 N·m 1,02% 31,30° 1,30° 4,33% 84 -0,009 N·m -0,18% -1,30° -4,33%

85 4,896 N·m -0,004 N·m -0,08% 29,75° -0,25° -0,83% 85 4,930 N·m 0,030 N·m 0,61% 30,30° 0,30° 1,00% 85 -0,034 N·m -0,69% -0,55° -1,83%

86 4,948 N·m 0,048 N·m 0,98% 31,25° 1,25° 4,17% 86 4,960 N·m 0,060 N·m 1,22% 32,00° 2,00° 6,67% 86 -0,012 N·m -0,24% -0,75° -2,50%

87 4,896 N·m -0,004 N·m -0,08% 29,75° -0,25° -0,83% 87 4,940 N·m 0,040 N·m 0,82% 30,60° 0,60° 2,00% 87 -0,044 N·m -0,90% -0,85° -2,83%

88 4,933 N·m 0,033 N·m 0,67% 30,25° 0,25° 0,83% 88 4,960 N·m 0,060 N·m 1,22% 31,50° 1,50° 5,00% 88 -0,027 N·m -0,55% -1,25° -4,17%

89 4,898 N·m -0,002 N·m -0,04% 29,50° -0,50° -1,67% 89 4,940 N·m 0,040 N·m 0,82% 30,90° 0,90° 3,00% 89 -0,042 N·m -0,86% -1,40° -4,67%

90 4,910 N·m 0,010 N·m 0,20% 30,00° 0,00° 0,00% 90 4,940 N·m 0,040 N·m 0,82% 30,60° 0,60° 2,00% 90 -0,030 N·m -0,61% -0,60° -2,00%

91 4,908 N·m 0,008 N·m 0,16% 29,50° -0,50° -1,67% 91 4,960 N·m 0,060 N·m 1,22% 30,70° 0,70° 2,33% 91 -0,052 N·m -1,06% -1,20° -4,00%

92 4,902 N·m 0,002 N·m 0,04% 30,00° 0,00° 0,00% 92 4,940 N·m 0,040 N·m 0,82% 30,80° 0,80° 2,67% 92 -0,038 N·m -0,78% -0,80° -2,67%

93 4,915 N·m 0,015 N·m 0,31% 29,75° -0,25° -0,83% 93 4,970 N·m 0,070 N·m 1,43% 31,00° 1,00° 3,33% 93 -0,055 N·m -1,12% -1,25° -4,17%

94 4,912 N·m 0,012 N·m 0,24% 30,50° 0,50° 1,67% 94 4,960 N·m 0,060 N·m 1,22% 31,50° 1,50° 5,00% 94 -0,048 N·m -0,98% -1,00° -3,33%

95 4,941 N·m 0,041 N·m 0,84% 31,00° 1,00° 3,33% 95 4,950 N·m 0,050 N·m 1,02% 32,60° 2,60° 8,67% 95 -0,009 N·m -0,18% -1,60° -5,33%

96 4,906 N·m 0,006 N·m 0,12% 29,50° -0,50° -1,67% 96 4,940 N·m 0,040 N·m 0,82% 30,40° 0,40° 1,33% 96 -0,034 N·m -0,69% -0,90° -3,00%

97 4,927 N·m 0,027 N·m 0,55% 30,75° 0,75° 2,50% 97 4,950 N·m 0,050 N·m 1,02% 31,60° 1,60° 5,33% 97 -0,023 N·m -0,47% -0,85° -2,83%

98 4,894 N·m -0,006 N·m -0,12% 29,50° -0,50° -1,67% 98 4,930 N·m 0,030 N·m 0,61% 30,10° 0,10° 0,33% 98 -0,036 N·m -0,73% -0,60° -2,00%

99 4,915 N·m 0,015 N·m 0,31% 30,50° 0,50° 1,67% 99 4,950 N·m 0,050 N·m 1,02% 31,80° 1,80° 6,00% 99 -0,035 N·m -0,71% -1,30° -4,33%

100 4,888 N·m -0,012 N·m -0,24% 29,75° -0,25° -0,83% 100 4,930 N·m 0,030 N·m 0,61% 30,40° 0,40° 1,33% 100 -0,042 N·m -0,86% -0,65° -2,17%

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240032 2018-07-30 Serial-no.: 18240032 2018-07-30 Serial-no.: 18240032 2018-07-30

Test point : Test point : Test point :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

± Tolerance : ± Tolerance : ± Tolerance :

+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Angle °(degree)

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) :

Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)

n n n

x̅ x̅ x̅

Mmax Mmax Mmax

Mmin Mmin Mmin

R (99,73%) R (99,73%) R (99,73%)

 s  s  s

6 s 6 s 6 s

Homologation Homologation Homologation Homologation Homologation

N·m/° N·m/° N·m/°

TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Homologation

Cm Cm Cm

Cmk Cmk Cmk

Measurement result Measurement result Measurement result 

Torque Angle Torque Angle Torque Angle

1 - test point 30% - 30° - hard 09.09.2018
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Torque reference - actual value comparison

Master - reference EC - tool test sample
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Angle reference - actual value comparison

Master - reference EC - tool test sample

1 - Chart - 30% - 30° - hard 09.09.2018



2 - test point 30% - 30° - hard

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

30 % 30 % 30 %

4,900 N∙m Target : 30,00 ° (degree) 4,900 N∙m Target : 30,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 2,450 N∙m Rotation angle starting torque (MαO) : 2,450 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree)

0,343 N∙m + Tolerance : 5,00 ° (degree) 0,343 N∙m + Tolerance : 5,00 ° (degree) 0,343 N∙m + Tolerance : 5,00 ° (degree)

0,343 N∙m - Tolerance : 5,00 ° (degree) 0,343 N∙m - Tolerance : 5,00 ° (degree) -0,343 N∙m - Tolerance : -5,00 ° (degree)

5,243 N∙m (To / Mmax) : 35,00 ° (degree) 5,243 N∙m (To / Mmax) : 35,00 ° (degree) 0,343 N∙m (To / Mmax) : 5,00 ° (degree)

4,557 N∙m (Tu / Mmin) : 25,00 ° (degree) 4,557 N∙m (Tu / Mmin) : 25,00 ° (degree) -0,343 N∙m (Tu / Mmin) : -5,00 ° (degree)

Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

4,9117 N·m Average x̅ 29,8800° 4,9428 N·m Average x̅ 30,6340° -0,0311 N·m Average x̅ -0,7540°

4,9470 N·m Maximal Mmax 30,5000° 4,9800 N·m Maximal Mmax 31,6000° -0,0050 N·m Maximal Mmax 0,1500°

4,8750 N·m Minimal Mmin 29,0000° 4,9000 N·m Minimal Mmin 29,4000° -0,0450 N·m Minimal Mmin -1,3500°

0,0720 N·m Scatter R (99,73%) 1,5000° 0,0800 N·m Scatter R (99,73%) 2,2000° 0,0400 N·m Scatter R (99,73%) 1,5000°

0,0151 N·m Standard deviation  s 0,4012° 0,0162 N·m Standard deviation  s 0,6086° 0,0075 N·m Standard deviation  s 0,3062°

0,0905 N·m 6 x Standard deviation 6 s 2,4072° 0,0973 N·m 6 x Standard deviation 6 s 3,6514° 0,0448 N·m 6 x Standard deviation 6 s 1,8373°

29,4703 N·m Torque rate 29,6568 N·m Torque rate -0,1865 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

7,5782 Capability index Cm Cm 4,1542 7,0529 Capability index Cm Cm 2,7387 15,3003 Capability index Cm Cm 5,4427

7,3195 Capability index Cmk Cmk 4,0545 6,1729 Capability index Cmk Cmk 2,3914 13,9134 Capability index Cmk Cmk 4,6219

SN: 18240039 Date: 2018-07-30 SN: 18240039 Date: 2018-07-30 SN: 18240039 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Difference       

(N∙m)

Difference            

(%)

Difference         

(°) 

Difference                                 

(%)

1 4,923 N·m 0,023 N·m 0,47% 29,50° -0,50° -1,67% 1 4,960 N·m 0,060 N·m 1,22% 30,10° 0,10° 0,33% 1 -0,037 N·m -0,76% -0,60° -2,00%

2 4,904 N·m 0,004 N·m 0,08% 30,50° 0,50° 1,67% 2 4,940 N·m 0,040 N·m 0,82% 31,30° 1,30° 4,33% 2 -0,036 N·m -0,73% -0,80° -2,67%

3 4,919 N·m 0,019 N·m 0,39% 29,25° -0,75° -2,50% 3 4,950 N·m 0,050 N·m 1,02% 29,80° -0,20° -0,67% 3 -0,031 N·m -0,63% -0,55° -1,83%

4 4,917 N·m 0,017 N·m 0,35% 29,50° -0,50° -1,67% 4 4,950 N·m 0,050 N·m 1,02% 30,40° 0,40° 1,33% 4 -0,033 N·m -0,67% -0,90° -3,00%

5 4,919 N·m 0,019 N·m 0,39% 30,50° 0,50° 1,67% 5 4,960 N·m 0,060 N·m 1,22% 31,30° 1,30° 4,33% 5 -0,041 N·m -0,84% -0,80° -2,67%

6 4,912 N·m 0,012 N·m 0,24% 29,50° -0,50° -1,67% 6 4,930 N·m 0,030 N·m 0,61% 30,30° 0,30° 1,00% 6 -0,018 N·m -0,37% -0,80° -2,67%

7 4,923 N·m 0,023 N·m 0,47% 30,25° 0,25° 0,83% 7 4,960 N·m 0,060 N·m 1,22% 31,30° 1,30° 4,33% 7 -0,037 N·m -0,76% -1,05° -3,50%

8 4,939 N·m 0,039 N·m 0,80% 29,75° -0,25° -0,83% 8 4,960 N·m 0,060 N·m 1,22% 30,10° 0,10° 0,33% 8 -0,021 N·m -0,43% -0,35° -1,17%

9 4,929 N·m 0,029 N·m 0,59% 30,25° 0,25° 0,83% 9 4,960 N·m 0,060 N·m 1,22% 31,30° 1,30° 4,33% 9 -0,031 N·m -0,63% -1,05° -3,50%

10 4,896 N·m -0,004 N·m -0,08% 29,50° -0,50° -1,67% 10 4,930 N·m 0,030 N·m 0,61% 29,90° -0,10° -0,33% 10 -0,034 N·m -0,69% -0,40° -1,33%

11 4,892 N·m -0,008 N·m -0,16% 30,00° 0,00° 0,00% 11 4,930 N·m 0,030 N·m 0,61% 30,90° 0,90° 3,00% 11 -0,038 N·m -0,78% -0,90° -3,00%

12 4,914 N·m 0,014 N·m 0,29% 29,75° -0,25° -0,83% 12 4,940 N·m 0,040 N·m 0,82% 30,10° 0,10° 0,33% 12 -0,026 N·m -0,53% -0,35° -1,17%

13 4,912 N·m 0,012 N·m 0,24% 29,75° -0,25° -0,83% 13 4,940 N·m 0,040 N·m 0,82% 31,10° 1,10° 3,67% 13 -0,028 N·m -0,57% -1,35° -4,50%

14 4,910 N·m 0,010 N·m 0,20% 29,50° -0,50° -1,67% 14 4,950 N·m 0,050 N·m 1,02% 30,20° 0,20° 0,67% 14 -0,040 N·m -0,82% -0,70° -2,33%

15 4,904 N·m 0,004 N·m 0,08% 30,50° 0,50° 1,67% 15 4,940 N·m 0,040 N·m 0,82% 31,50° 1,50° 5,00% 15 -0,036 N·m -0,73% -1,00° -3,33%

16 4,900 N·m 0,000 N·m 0,00% 29,25° -0,75° -2,50% 16 4,930 N·m 0,030 N·m 0,61% 29,60° -0,40° -1,33% 16 -0,030 N·m -0,61% -0,35° -1,17%

17 4,908 N·m 0,008 N·m 0,16% 30,25° 0,25° 0,83% 17 4,940 N·m 0,040 N·m 0,82% 31,40° 1,40° 4,67% 17 -0,032 N·m -0,65% -1,15° -3,83%

18 4,908 N·m 0,008 N·m 0,16% 29,50° -0,50° -1,67% 18 4,950 N·m 0,050 N·m 1,02% 30,00° 0,00° 0,00% 18 -0,042 N·m -0,86% -0,50° -1,67%

19 4,882 N·m -0,018 N·m -0,37% 30,00° 0,00° 0,00% 19 4,900 N·m 0,000 N·m 0,00% 31,00° 1,00° 3,33% 19 -0,018 N·m -0,37% -1,00° -3,33%

20 4,904 N·m 0,004 N·m 0,08% 29,75° -0,25° -0,83% 20 4,930 N·m 0,030 N·m 0,61% 30,50° 0,50° 1,67% 20 -0,026 N·m -0,53% -0,75° -2,50%

21 4,923 N·m 0,023 N·m 0,47% 29,50° -0,50° -1,67% 21 4,950 N·m 0,050 N·m 1,02% 30,70° 0,70° 2,33% 21 -0,027 N·m -0,55% -1,20° -4,00%

22 4,894 N·m -0,006 N·m -0,12% 30,00° 0,00° 0,00% 22 4,930 N·m 0,030 N·m 0,61% 30,80° 0,80° 2,67% 22 -0,036 N·m -0,73% -0,80° -2,67%

23 4,915 N·m 0,015 N·m 0,31% 29,50° -0,50° -1,67% 23 4,940 N·m 0,040 N·m 0,82% 30,00° 0,00° 0,00% 23 -0,025 N·m -0,51% -0,50° -1,67%

24 4,904 N·m 0,004 N·m 0,08% 29,75° -0,25° -0,83% 24 4,930 N·m 0,030 N·m 0,61% 29,60° -0,40° -1,33% 24 -0,026 N·m -0,53% 0,15° 0,50%

25 4,919 N·m 0,019 N·m 0,39% 30,00° 0,00° 0,00% 25 4,960 N·m 0,060 N·m 1,22% 31,10° 1,10° 3,67% 25 -0,041 N·m -0,84% -1,10° -3,67%

26 4,900 N·m 0,000 N·m 0,00% 29,25° -0,75° -2,50% 26 4,930 N·m 0,030 N·m 0,61% 29,70° -0,30° -1,00% 26 -0,030 N·m -0,61% -0,45° -1,50%

27 4,937 N·m 0,037 N·m 0,76% 30,50° 0,50° 1,67% 27 4,970 N·m 0,070 N·m 1,43% 31,50° 1,50° 5,00% 27 -0,033 N·m -0,67% -1,00° -3,33%

28 4,935 N·m 0,035 N·m 0,71% 29,75° -0,25° -0,83% 28 4,980 N·m 0,080 N·m 1,63% 30,50° 0,50° 1,67% 28 -0,045 N·m -0,92% -0,75° -2,50%

29 4,904 N·m 0,004 N·m 0,08% 30,00° 0,00° 0,00% 29 4,930 N·m 0,030 N·m 0,61% 31,00° 1,00° 3,33% 29 -0,026 N·m -0,53% -1,00° -3,33%

30 4,900 N·m 0,000 N·m 0,00% 30,00° 0,00° 0,00% 30 4,920 N·m 0,020 N·m 0,41% 30,50° 0,50° 1,67% 30 -0,020 N·m -0,41% -0,50° -1,67%

31 4,919 N·m 0,019 N·m 0,39% 29,25° -0,75° -2,50% 31 4,960 N·m 0,060 N·m 1,22% 30,10° 0,10° 0,33% 31 -0,041 N·m -0,84% -0,85° -2,83%

32 4,894 N·m -0,006 N·m -0,12% 29,50° -0,50° -1,67% 32 4,920 N·m 0,020 N·m 0,41% 30,30° 0,30° 1,00% 32 -0,026 N·m -0,53% -0,80° -2,67%

33 4,892 N·m -0,008 N·m -0,16% 30,25° 0,25° 0,83% 33 4,920 N·m 0,020 N·m 0,41% 30,90° 0,90° 3,00% 33 -0,028 N·m -0,57% -0,65° -2,17%

34 4,908 N·m 0,008 N·m 0,16% 29,75° -0,25° -0,83% 34 4,950 N·m 0,050 N·m 1,02% 30,00° 0,00° 0,00% 34 -0,042 N·m -0,86% -0,25° -0,83%

35 4,935 N·m 0,035 N·m 0,71% 30,50° 0,50° 1,67% 35 4,970 N·m 0,070 N·m 1,43% 31,40° 1,40° 4,67% 35 -0,035 N·m -0,71% -0,90° -3,00%

36 4,900 N·m 0,000 N·m 0,00% 29,25° -0,75° -2,50% 36 4,920 N·m 0,020 N·m 0,41% 29,50° -0,50° -1,67% 36 -0,020 N·m -0,41% -0,25° -0,83%

37 4,908 N·m 0,008 N·m 0,16% 30,00° 0,00° 0,00% 37 4,950 N·m 0,050 N·m 1,02% 31,30° 1,30° 4,33% 37 -0,042 N·m -0,86% -1,30° -4,33%

38 4,886 N·m -0,014 N·m -0,29% 29,50° -0,50° -1,67% 38 4,920 N·m 0,020 N·m 0,41% 29,80° -0,20° -0,67% 38 -0,034 N·m -0,69% -0,30° -1,00%

39 4,931 N·m 0,031 N·m 0,63% 30,50° 0,50° 1,67% 39 4,950 N·m 0,050 N·m 1,02% 31,10° 1,10° 3,67% 39 -0,019 N·m -0,39% -0,60° -2,00%

40 4,917 N·m 0,017 N·m 0,35% 30,00° 0,00° 0,00% 40 4,950 N·m 0,050 N·m 1,02% 30,90° 0,90° 3,00% 40 -0,033 N·m -0,67% -0,90° -3,00%

41 4,937 N·m 0,037 N·m 0,76% 30,00° 0,00° 0,00% 41 4,960 N·m 0,060 N·m 1,22% 31,00° 1,00° 3,33% 41 -0,023 N·m -0,47% -1,00° -3,33%

42 4,906 N·m 0,006 N·m 0,12% 30,25° 0,25° 0,83% 42 4,940 N·m 0,040 N·m 0,82% 31,20° 1,20° 4,00% 42 -0,034 N·m -0,69% -0,95° -3,17%

43 4,912 N·m 0,012 N·m 0,24% 29,75° -0,25° -0,83% 43 4,940 N·m 0,040 N·m 0,82% 30,60° 0,60° 2,00% 43 -0,028 N·m -0,57% -0,85° -2,83%

44 4,890 N·m -0,010 N·m -0,20% 30,00° 0,00° 0,00% 44 4,930 N·m 0,030 N·m 0,61% 31,00° 1,00° 3,33% 44 -0,040 N·m -0,82% -1,00° -3,33%

45 4,947 N·m 0,047 N·m 0,96% 29,50° -0,50° -1,67% 45 4,980 N·m 0,080 N·m 1,63% 30,50° 0,50° 1,67% 45 -0,033 N·m -0,67% -1,00° -3,33%

46 4,914 N·m 0,014 N·m 0,29% 29,75° -0,25° -0,83% 46 4,940 N·m 0,040 N·m 0,82% 30,70° 0,70° 2,33% 46 -0,026 N·m -0,53% -0,95° -3,17%

47 4,900 N·m 0,000 N·m 0,00% 29,25° -0,75° -2,50% 47 4,930 N·m 0,030 N·m 0,61% 29,60° -0,40° -1,33% 47 -0,030 N·m -0,61% -0,35° -1,17%

48 4,923 N·m 0,023 N·m 0,47% 30,50° 0,50° 1,67% 48 4,960 N·m 0,060 N·m 1,22% 31,40° 1,40° 4,67% 48 -0,037 N·m -0,76% -0,90° -3,00%

49 4,917 N·m 0,017 N·m 0,35% 29,75° -0,25° -0,83% 49 4,950 N·m 0,050 N·m 1,02% 30,30° 0,30° 1,00% 49 -0,033 N·m -0,67% -0,55° -1,83%

50 4,914 N·m 0,014 N·m 0,29% 30,00° 0,00° 0,00% 50 4,950 N·m 0,050 N·m 1,02% 31,10° 1,10° 3,67% 50 -0,036 N·m -0,73% -1,10° -3,67%

51 4,896 N·m -0,004 N·m -0,08% 30,25° 0,25° 0,83% 51 4,920 N·m 0,020 N·m 0,41% 30,50° 0,50° 1,67% 51 -0,024 N·m -0,49% -0,25° -0,83%

52 4,904 N·m 0,004 N·m 0,08% 29,25° -0,75° -2,50% 52 4,940 N·m 0,040 N·m 0,82% 29,80° -0,20° -0,67% 52 -0,036 N·m -0,73% -0,55° -1,83%

53 4,925 N·m 0,025 N·m 0,51% 30,25° 0,25° 0,83% 53 4,970 N·m 0,070 N·m 1,43% 31,40° 1,40° 4,67% 53 -0,045 N·m -0,92% -1,15° -3,83%

54 4,927 N·m 0,027 N·m 0,55% 29,50° -0,50° -1,67% 54 4,960 N·m 0,060 N·m 1,22% 30,00° 0,00° 0,00% 54 -0,033 N·m -0,67% -0,50° -1,67%

55 4,914 N·m 0,014 N·m 0,29% 29,75° -0,25° -0,83% 55 4,940 N·m 0,040 N·m 0,82% 30,30° 0,30° 1,00% 55 -0,026 N·m -0,53% -0,55° -1,83%

56 4,915 N·m 0,015 N·m 0,31% 29,75° -0,25° -0,83% 56 4,950 N·m 0,050 N·m 1,02% 30,20° 0,20° 0,67% 56 -0,035 N·m -0,71% -0,45° -1,50%

57 4,904 N·m 0,004 N·m 0,08% 30,25° 0,25° 0,83% 57 4,930 N·m 0,030 N·m 0,61% 31,30° 1,30° 4,33% 57 -0,026 N·m -0,53% -1,05° -3,50%

58 4,896 N·m -0,004 N·m -0,08% 29,75° -0,25° -0,83% 58 4,930 N·m 0,030 N·m 0,61% 30,40° 0,40° 1,33% 58 -0,034 N·m -0,69% -0,65° -2,17%

59 4,906 N·m 0,006 N·m 0,12% 30,50° 0,50° 1,67% 59 4,930 N·m 0,030 N·m 0,61% 31,00° 1,00° 3,33% 59 -0,024 N·m -0,49% -0,50° -1,67%

60 4,875 N·m -0,025 N·m -0,51% 30,25° 0,25° 0,83% 60 4,910 N·m 0,010 N·m 0,20% 30,50° 0,50° 1,67% 60 -0,035 N·m -0,71% -0,25° -0,83%

61 4,904 N·m 0,004 N·m 0,08% 29,50° -0,50° -1,67% 61 4,930 N·m 0,030 N·m 0,61% 30,20° 0,20° 0,67% 61 -0,026 N·m -0,53% -0,70° -2,33%

62 4,900 N·m 0,000 N·m 0,00% 30,25° 0,25° 0,83% 62 4,930 N·m 0,030 N·m 0,61% 30,90° 0,90° 3,00% 62 -0,030 N·m -0,61% -0,65° -2,17%

63 4,925 N·m 0,025 N·m 0,51% 29,50° -0,50° -1,67% 63 4,950 N·m 0,050 N·m 1,02% 30,00° 0,00° 0,00% 63 -0,025 N·m -0,51% -0,50° -1,67%

64 4,943 N·m 0,043 N·m 0,88% 30,25° 0,25° 0,83% 64 4,970 N·m 0,070 N·m 1,43% 31,10° 1,10° 3,67% 64 -0,027 N·m -0,55% -0,85° -2,83%

65 4,917 N·m 0,017 N·m 0,35% 30,50° 0,50° 1,67% 65 4,960 N·m 0,060 N·m 1,22% 31,50° 1,50° 5,00% 65 -0,043 N·m -0,88% -1,00° -3,33%

66 4,906 N·m 0,006 N·m 0,12% 29,50° -0,50° -1,67% 66 4,940 N·m 0,040 N·m 0,82% 29,90° -0,10° -0,33% 66 -0,034 N·m -0,69% -0,40° -1,33%

67 4,925 N·m 0,025 N·m 0,51% 30,25° 0,25° 0,83% 67 4,970 N·m 0,070 N·m 1,43% 31,60° 1,60° 5,33% 67 -0,045 N·m -0,92% -1,35° -4,50%

68 4,886 N·m -0,014 N·m -0,29% 29,25° -0,75° -2,50% 68 4,920 N·m 0,020 N·m 0,41% 29,40° -0,60° -2,00% 68 -0,034 N·m -0,69% -0,15° -0,50%

69 4,904 N·m 0,004 N·m 0,08% 30,25° 0,25° 0,83% 69 4,940 N·m 0,040 N·m 0,82% 31,30° 1,30° 4,33% 69 -0,036 N·m -0,73% -1,05° -3,50%

70 4,882 N·m -0,018 N·m -0,37% 29,00° -1,00° -3,33% 70 4,920 N·m 0,020 N·m 0,41% 29,70° -0,30° -1,00% 70 -0,038 N·m -0,78% -0,70° -2,33%

71 4,914 N·m 0,014 N·m 0,29% 30,00° 0,00° 0,00% 71 4,940 N·m 0,040 N·m 0,82% 31,10° 1,10° 3,67% 71 -0,026 N·m -0,53% -1,10° -3,67%

72 4,908 N·m 0,008 N·m 0,16% 29,50° -0,50° -1,67% 72 4,930 N·m 0,030 N·m 0,61% 30,20° 0,20° 0,67% 72 -0,022 N·m -0,45% -0,70° -2,33%

73 4,910 N·m 0,010 N·m 0,20% 29,75° -0,25° -0,83% 73 4,940 N·m 0,040 N·m 0,82% 31,00° 1,00° 3,33% 73 -0,030 N·m -0,61% -1,25° -4,17%

74 4,912 N·m 0,012 N·m 0,24% 30,25° 0,25° 0,83% 74 4,950 N·m 0,050 N·m 1,02% 31,30° 1,30° 4,33% 74 -0,038 N·m -0,78% -1,05° -3,50%

75 4,943 N·m 0,043 N·m 0,88% 30,00° 0,00° 0,00% 75 4,970 N·m 0,070 N·m 1,43% 31,00° 1,00° 3,33% 75 -0,027 N·m -0,55% -1,00° -3,33%

76 4,935 N·m 0,035 N·m 0,71% 30,50° 0,50° 1,67% 76 4,970 N·m 0,070 N·m 1,43% 31,50° 1,50° 5,00% 76 -0,035 N·m -0,71% -1,00° -3,33%

77 4,941 N·m 0,041 N·m 0,84% 29,75° -0,25° -0,83% 77 4,960 N·m 0,060 N·m 1,22% 30,70° 0,70° 2,33% 77 -0,019 N·m -0,39% -0,95° -3,17%

78 4,894 N·m -0,006 N·m -0,12% 29,50° -0,50° -1,67% 78 4,920 N·m 0,020 N·m 0,41% 30,30° 0,30° 1,00% 78 -0,026 N·m -0,53% -0,80° -2,67%

79 4,904 N·m 0,004 N·m 0,08% 30,25° 0,25° 0,83% 79 4,920 N·m 0,020 N·m 0,41% 31,20° 1,20° 4,00% 79 -0,016 N·m -0,33% -0,95° -3,17%

80 4,912 N·m 0,012 N·m 0,24% 29,50° -0,50° -1,67% 80 4,940 N·m 0,040 N·m 0,82% 29,90° -0,10° -0,33% 80 -0,028 N·m -0,57% -0,40° -1,33%

81 4,900 N·m 0,000 N·m 0,00% 30,50° 0,50° 1,67% 81 4,940 N·m 0,040 N·m 0,82% 31,50° 1,50° 5,00% 81 -0,040 N·m -0,82% -1,00° -3,33%

82 4,925 N·m 0,025 N·m 0,51% 29,75° -0,25° -0,83% 82 4,960 N·m 0,060 N·m 1,22% 30,00° 0,00° 0,00% 82 -0,035 N·m -0,71% -0,25° -0,83%

83 4,919 N·m 0,019 N·m 0,39% 30,50° 0,50° 1,67% 83 4,960 N·m 0,060 N·m 1,22% 31,30° 1,30° 4,33% 83 -0,041 N·m -0,84% -0,80° -2,67%

84 4,908 N·m 0,008 N·m 0,16% 29,50° -0,50° -1,67% 84 4,940 N·m 0,040 N·m 0,82% 30,20° 0,20° 0,67% 84 -0,032 N·m -0,65% -0,70° -2,33%

85 4,910 N·m 0,010 N·m 0,20% 30,25° 0,25° 0,83% 85 4,930 N·m 0,030 N·m 0,61% 31,10° 1,10° 3,67% 85 -0,020 N·m -0,41% -0,85° -2,83%

86 4,929 N·m 0,029 N·m 0,59% 29,75° -0,25° -0,83% 86 4,960 N·m 0,060 N·m 1,22% 30,50° 0,50° 1,67% 86 -0,031 N·m -0,63% -0,75° -2,50%

87 4,908 N·m 0,008 N·m 0,16% 30,00° 0,00° 0,00% 87 4,940 N·m 0,040 N·m 0,82% 31,00° 1,00° 3,33% 87 -0,032 N·m -0,65% -1,00° -3,33%

88 4,919 N·m 0,019 N·m 0,39% 29,25° -0,75° -2,50% 88 4,940 N·m 0,040 N·m 0,82% 29,60° -0,40° -1,33% 88 -0,021 N·m -0,43% -0,35° -1,17%

89 4,896 N·m -0,004 N·m -0,08% 30,25° 0,25° 0,83% 89 4,940 N·m 0,040 N·m 0,82% 30,90° 0,90° 3,00% 89 -0,044 N·m -0,90% -0,65° -2,17%

90 4,890 N·m -0,010 N·m -0,20% 29,50° -0,50° -1,67% 90 4,920 N·m 0,020 N·m 0,41% 30,00° 0,00° 0,00% 90 -0,030 N·m -0,61% -0,50° -1,67%

91 4,912 N·m 0,012 N·m 0,24% 30,50° 0,50° 1,67% 91 4,940 N·m 0,040 N·m 0,82% 31,60° 1,60° 5,33% 91 -0,028 N·m -0,57% -1,10° -3,67%

92 4,910 N·m 0,010 N·m 0,20% 29,75° -0,25° -0,83% 92 4,940 N·m 0,040 N·m 0,82% 29,90° -0,10° -0,33% 92 -0,030 N·m -0,61% -0,15° -0,50%

93 4,910 N·m 0,010 N·m 0,20% 30,25° 0,25° 0,83% 93 4,940 N·m 0,040 N·m 0,82% 31,40° 1,40° 4,67% 93 -0,030 N·m -0,61% -1,15° -3,83%

94 4,923 N·m 0,023 N·m 0,47% 29,75° -0,25° -0,83% 94 4,960 N·m 0,060 N·m 1,22% 30,40° 0,40° 1,33% 94 -0,037 N·m -0,76% -0,65° -2,17%

95 4,910 N·m 0,010 N·m 0,20% 30,00° 0,00° 0,00% 95 4,930 N·m 0,030 N·m 0,61% 31,00° 1,00° 3,33% 95 -0,020 N·m -0,41% -1,00° -3,33%

96 4,900 N·m 0,000 N·m 0,00% 29,75° -0,25° -0,83% 96 4,940 N·m 0,040 N·m 0,82% 30,40° 0,40° 1,33% 96 -0,040 N·m -0,82% -0,65° -2,17%

97 4,925 N·m 0,025 N·m 0,51% 30,00° 0,00° 0,00% 97 4,950 N·m 0,050 N·m 1,02% 31,00° 1,00° 3,33% 97 -0,025 N·m -0,51% -1,00° -3,33%

98 4,919 N·m 0,019 N·m 0,39% 30,25° 0,25° 0,83% 98 4,950 N·m 0,050 N·m 1,02% 31,30° 1,30° 4,33% 98 -0,031 N·m -0,63% -1,05° -3,50%

99 4,945 N·m 0,045 N·m 0,92% 30,25° 0,25° 0,83% 99 4,950 N·m 0,050 N·m 1,02% 31,10° 1,10° 3,67% 99 -0,005 N·m -0,10% -0,85° -2,83%

100 4,890 N·m -0,010 N·m -0,20% 29,25° -0,75° -2,50% 100 4,920 N·m 0,020 N·m 0,41% 29,80° -0,20° -0,67% 100 -0,030 N·m -0,61% -0,55° -1,83%

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240039 2018-07-30 Serial-no.: 18240039 2018-07-30 Serial-no.: 18240039 2018-07-30

Test point : Test point : Test point :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

± Tolerance : ± Tolerance : ± Tolerance :

+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Angle °(degree)

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) :

Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)

n n n

x̅ x̅ x̅

Mmax Mmax Mmax

Mmin Mmin Mmin

R (99,73%) R (99,73%) R (99,73%)

 s  s  s

6 s 6 s 6 s

Homologation Homologation Homologation Homologation Homologation

N·m/° N·m/° N·m/°

TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Homologation

Cm Cm Cm

Cmk Cmk Cmk

Measurement result Measurement result Measurement result 

Torque Angle Torque Angle Torque Angle
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2 - Chart - 30% - 30° - hard
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Torque reference - actual value comparison

Master - reference EC - tool test sample
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3 - test point 30% - 30° - hard

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

30 % 30 % 30 %

4,900 N∙m Target : 30,00 ° (degree) 4,900 N∙m Target : 30,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 2,450 N∙m Rotation angle starting torque (MαO) : 2,450 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree)

0,343 N∙m + Tolerance : 5,00 ° (degree) 0,343 N∙m + Tolerance : 5,00 ° (degree) 0,343 N∙m + Tolerance : 5,00 ° (degree)

0,343 N∙m - Tolerance : 5,00 ° (degree) 0,343 N∙m - Tolerance : 5,00 ° (degree) -0,343 N∙m - Tolerance : -5,00 ° (degree)

5,243 N∙m (To / Mmax) : 35,00 ° (degree) 5,243 N∙m (To / Mmax) : 35,00 ° (degree) 0,343 N∙m (To / Mmax) : 5,00 ° (degree)

4,557 N∙m (Tu / Mmin) : 25,00 ° (degree) 4,557 N∙m (Tu / Mmin) : 25,00 ° (degree) -0,343 N∙m (Tu / Mmin) : -5,00 ° (degree)

Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

4,9023 N·m Average x̅ 29,9175° 4,9410 N·m Average x̅ 30,6750° -0,0387 N·m Average x̅ -0,7575°

4,9480 N·m Maximal Mmax 31,2500° 4,9800 N·m Maximal Mmax 32,1000° -0,0090 N·m Maximal Mmax 0,0500°

4,8710 N·m Minimal Mmin 29,0000° 4,9100 N·m Minimal Mmin 29,6000° -0,0590 N·m Minimal Mmin -1,3500°

0,0770 N·m Scatter R (99,73%) 2,2500° 0,0700 N·m Scatter R (99,73%) 2,5000° 0,0500 N·m Scatter R (99,73%) 1,4000°

0,0175 N·m Standard deviation  s 0,4834° 0,0136 N·m Standard deviation  s 0,5437° 0,0108 N·m Standard deviation  s 0,2941°

0,1049 N·m 6 x Standard deviation 6 s 2,9003° 0,0816 N·m 6 x Standard deviation 6 s 3,2623° 0,0648 N·m 6 x Standard deviation 6 s 1,7645°

29,4136 N·m Torque rate 29,6460 N·m Torque rate -0,2324 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

6,5415 Capability index Cm Cm 3,4479 8,4094 Capability index Cm Cm 3,0653 10,5828 Capability index Cm Cm 5,6674

6,4984 Capability index Cmk Cmk 3,3911 7,4042 Capability index Cmk Cmk 2,6515 9,3875 Capability index Cmk Cmk 4,8088

SN: 18240041 Date: 2018-07-30 SN: 18240041 Date: 2018-07-30 SN: 18240041 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Difference       

(N∙m)

Difference            

(%)

Difference         

(°) 

Difference                                 

(%)

1 4,898 N·m -0,002 N·m -0,04% 30,50° 0,50° 1,67% 1 4,950 N·m 0,050 N·m 1,02% 31,40° 1,40° 4,67% 1 -0,052 N·m -1,06% -0,90° -3,00%

2 4,937 N·m 0,037 N·m 0,76% 30,75° 0,75° 2,50% 2 4,960 N·m 0,060 N·m 1,22% 31,80° 1,80° 6,00% 2 -0,023 N·m -0,47% -1,05° -3,50%

3 4,902 N·m 0,002 N·m 0,04% 29,50° -0,50° -1,67% 3 4,940 N·m 0,040 N·m 0,82% 30,10° 0,10° 0,33% 3 -0,038 N·m -0,78% -0,60° -2,00%

4 4,904 N·m 0,004 N·m 0,08% 30,50° 0,50° 1,67% 4 4,940 N·m 0,040 N·m 0,82% 31,30° 1,30° 4,33% 4 -0,036 N·m -0,73% -0,80° -2,67%

5 4,890 N·m -0,010 N·m -0,20% 30,25° 0,25° 0,83% 5 4,940 N·m 0,040 N·m 0,82% 31,10° 1,10° 3,67% 5 -0,050 N·m -1,02% -0,85° -2,83%

6 4,898 N·m -0,002 N·m -0,04% 30,75° 0,75° 2,50% 6 4,940 N·m 0,040 N·m 0,82% 31,30° 1,30° 4,33% 6 -0,042 N·m -0,86% -0,55° -1,83%

7 4,910 N·m 0,010 N·m 0,20% 31,25° 1,25° 4,17% 7 4,940 N·m 0,040 N·m 0,82% 32,00° 2,00° 6,67% 7 -0,030 N·m -0,61% -0,75° -2,50%

8 4,894 N·m -0,006 N·m -0,12% 31,00° 1,00° 3,33% 8 4,950 N·m 0,050 N·m 1,02% 32,10° 2,10° 7,00% 8 -0,056 N·m -1,14% -1,10° -3,67%

9 4,892 N·m -0,008 N·m -0,16% 30,00° 0,00° 0,00% 9 4,940 N·m 0,040 N·m 0,82% 30,60° 0,60° 2,00% 9 -0,048 N·m -0,98% -0,60° -2,00%

10 4,902 N·m 0,002 N·m 0,04% 31,00° 1,00° 3,33% 10 4,950 N·m 0,050 N·m 1,02% 31,70° 1,70° 5,67% 10 -0,048 N·m -0,98% -0,70° -2,33%

11 4,925 N·m 0,025 N·m 0,51% 31,00° 1,00° 3,33% 11 4,950 N·m 0,050 N·m 1,02% 31,60° 1,60° 5,33% 11 -0,025 N·m -0,51% -0,60° -2,00%

12 4,875 N·m -0,025 N·m -0,51% 30,00° 0,00° 0,00% 12 4,930 N·m 0,030 N·m 0,61% 30,90° 0,90° 3,00% 12 -0,055 N·m -1,12% -0,90° -3,00%

13 4,921 N·m 0,021 N·m 0,43% 29,50° -0,50° -1,67% 13 4,930 N·m 0,030 N·m 0,61% 30,00° 0,00° 0,00% 13 -0,009 N·m -0,18% -0,50° -1,67%

14 4,894 N·m -0,006 N·m -0,12% 29,75° -0,25° -0,83% 14 4,940 N·m 0,040 N·m 0,82% 31,10° 1,10° 3,67% 14 -0,046 N·m -0,94% -1,35° -4,50%

15 4,912 N·m 0,012 N·m 0,24% 29,50° -0,50° -1,67% 15 4,930 N·m 0,030 N·m 0,61% 30,20° 0,20° 0,67% 15 -0,018 N·m -0,37% -0,70° -2,33%

16 4,884 N·m -0,016 N·m -0,33% 29,50° -0,50° -1,67% 16 4,940 N·m 0,040 N·m 0,82% 30,60° 0,60° 2,00% 16 -0,056 N·m -1,14% -1,10° -3,67%

17 4,900 N·m 0,000 N·m 0,00% 29,75° -0,25° -0,83% 17 4,930 N·m 0,030 N·m 0,61% 30,30° 0,30° 1,00% 17 -0,030 N·m -0,61% -0,55° -1,83%

18 4,906 N·m 0,006 N·m 0,12% 30,00° 0,00° 0,00% 18 4,950 N·m 0,050 N·m 1,02% 31,00° 1,00° 3,33% 18 -0,044 N·m -0,90% -1,00° -3,33%

19 4,919 N·m 0,019 N·m 0,39% 29,75° -0,25° -0,83% 19 4,950 N·m 0,050 N·m 1,02% 30,40° 0,40° 1,33% 19 -0,031 N·m -0,63% -0,65° -2,17%

20 4,882 N·m -0,018 N·m -0,37% 29,75° -0,25° -0,83% 20 4,930 N·m 0,030 N·m 0,61% 30,50° 0,50° 1,67% 20 -0,048 N·m -0,98% -0,75° -2,50%

21 4,910 N·m 0,010 N·m 0,20% 29,50° -0,50° -1,67% 21 4,940 N·m 0,040 N·m 0,82% 29,80° -0,20° -0,67% 21 -0,030 N·m -0,61% -0,30° -1,00%

22 4,917 N·m 0,017 N·m 0,35% 29,25° -0,75° -2,50% 22 4,960 N·m 0,060 N·m 1,22% 30,20° 0,20° 0,67% 22 -0,043 N·m -0,88% -0,95° -3,17%

23 4,914 N·m 0,014 N·m 0,29% 29,25° -0,75° -2,50% 23 4,950 N·m 0,050 N·m 1,02% 29,60° -0,40° -1,33% 23 -0,036 N·m -0,73% -0,35° -1,17%

24 4,902 N·m 0,002 N·m 0,04% 30,00° 0,00° 0,00% 24 4,940 N·m 0,040 N·m 0,82% 30,80° 0,80° 2,67% 24 -0,038 N·m -0,78% -0,80° -2,67%

25 4,873 N·m -0,027 N·m -0,55% 29,25° -0,75° -2,50% 25 4,920 N·m 0,020 N·m 0,41% 30,30° 0,30° 1,00% 25 -0,047 N·m -0,96% -1,05° -3,50%

26 4,906 N·m 0,006 N·m 0,12% 30,75° 0,75° 2,50% 26 4,960 N·m 0,060 N·m 1,22% 31,30° 1,30° 4,33% 26 -0,054 N·m -1,10% -0,55° -1,83%

27 4,902 N·m 0,002 N·m 0,04% 29,75° -0,25° -0,83% 27 4,930 N·m 0,030 N·m 0,61% 30,80° 0,80° 2,67% 27 -0,028 N·m -0,57% -1,05° -3,50%

28 4,892 N·m -0,008 N·m -0,16% 30,25° 0,25° 0,83% 28 4,940 N·m 0,040 N·m 0,82% 31,00° 1,00° 3,33% 28 -0,048 N·m -0,98% -0,75° -2,50%

29 4,939 N·m 0,039 N·m 0,80% 30,25° 0,25° 0,83% 29 4,980 N·m 0,080 N·m 1,63% 31,10° 1,10° 3,67% 29 -0,041 N·m -0,84% -0,85° -2,83%

30 4,894 N·m -0,006 N·m -0,12% 30,25° 0,25° 0,83% 30 4,930 N·m 0,030 N·m 0,61% 30,80° 0,80° 2,67% 30 -0,036 N·m -0,73% -0,55° -1,83%

31 4,894 N·m -0,006 N·m -0,12% 30,25° 0,25° 0,83% 31 4,940 N·m 0,040 N·m 0,82% 30,90° 0,90° 3,00% 31 -0,046 N·m -0,94% -0,65° -2,17%

32 4,875 N·m -0,025 N·m -0,51% 30,50° 0,50° 1,67% 32 4,910 N·m 0,010 N·m 0,20% 31,20° 1,20° 4,00% 32 -0,035 N·m -0,71% -0,70° -2,33%

33 4,947 N·m 0,047 N·m 0,96% 31,25° 1,25° 4,17% 33 4,980 N·m 0,080 N·m 1,63% 32,10° 2,10° 7,00% 33 -0,033 N·m -0,67% -0,85° -2,83%

34 4,908 N·m 0,008 N·m 0,16% 30,75° 0,75° 2,50% 34 4,960 N·m 0,060 N·m 1,22% 31,50° 1,50° 5,00% 34 -0,052 N·m -1,06% -0,75° -2,50%

35 4,931 N·m 0,031 N·m 0,63% 30,50° 0,50° 1,67% 35 4,960 N·m 0,060 N·m 1,22% 31,00° 1,00° 3,33% 35 -0,029 N·m -0,59% -0,50° -1,67%

36 4,877 N·m -0,023 N·m -0,47% 29,75° -0,25° -0,83% 36 4,920 N·m 0,020 N·m 0,41% 30,50° 0,50° 1,67% 36 -0,043 N·m -0,88% -0,75° -2,50%

37 4,908 N·m 0,008 N·m 0,16% 29,75° -0,25° -0,83% 37 4,930 N·m 0,030 N·m 0,61% 29,80° -0,20° -0,67% 37 -0,022 N·m -0,45% -0,05° -0,17%

38 4,882 N·m -0,018 N·m -0,37% 29,50° -0,50° -1,67% 38 4,940 N·m 0,040 N·m 0,82% 30,60° 0,60° 2,00% 38 -0,058 N·m -1,18% -1,10° -3,67%

39 4,919 N·m 0,019 N·m 0,39% 29,75° -0,25° -0,83% 39 4,950 N·m 0,050 N·m 1,02% 30,60° 0,60° 2,00% 39 -0,031 N·m -0,63% -0,85° -2,83%

40 4,904 N·m 0,004 N·m 0,08% 29,75° -0,25° -0,83% 40 4,950 N·m 0,050 N·m 1,02% 30,90° 0,90° 3,00% 40 -0,046 N·m -0,94% -1,15° -3,83%

41 4,917 N·m 0,017 N·m 0,35% 30,00° 0,00° 0,00% 41 4,940 N·m 0,040 N·m 0,82% 30,40° 0,40° 1,33% 41 -0,023 N·m -0,47% -0,40° -1,33%

42 4,888 N·m -0,012 N·m -0,24% 29,25° -0,75° -2,50% 42 4,930 N·m 0,030 N·m 0,61% 29,70° -0,30° -1,00% 42 -0,042 N·m -0,86% -0,45° -1,50%

43 4,879 N·m -0,021 N·m -0,43% 29,50° -0,50° -1,67% 43 4,930 N·m 0,030 N·m 0,61% 29,90° -0,10° -0,33% 43 -0,051 N·m -1,04% -0,40° -1,33%

44 4,896 N·m -0,004 N·m -0,08% 29,00° -1,00° -3,33% 44 4,940 N·m 0,040 N·m 0,82% 30,20° 0,20° 0,67% 44 -0,044 N·m -0,90% -1,20° -4,00%

45 4,906 N·m 0,006 N·m 0,12% 30,00° 0,00° 0,00% 45 4,950 N·m 0,050 N·m 1,02% 30,70° 0,70° 2,33% 45 -0,044 N·m -0,90% -0,70° -2,33%

46 4,921 N·m 0,021 N·m 0,43% 29,50° -0,50° -1,67% 46 4,950 N·m 0,050 N·m 1,02% 30,50° 0,50° 1,67% 46 -0,029 N·m -0,59% -1,00° -3,33%

47 4,904 N·m 0,004 N·m 0,08% 30,25° 0,25° 0,83% 47 4,930 N·m 0,030 N·m 0,61% 30,70° 0,70° 2,33% 47 -0,026 N·m -0,53% -0,45° -1,50%

48 4,912 N·m 0,012 N·m 0,24% 30,25° 0,25° 0,83% 48 4,940 N·m 0,040 N·m 0,82% 31,40° 1,40° 4,67% 48 -0,028 N·m -0,57% -1,15° -3,83%

49 4,896 N·m -0,004 N·m -0,08% 30,00° 0,00° 0,00% 49 4,940 N·m 0,040 N·m 0,82% 30,80° 0,80° 2,67% 49 -0,044 N·m -0,90% -0,80° -2,67%

50 4,943 N·m 0,043 N·m 0,88% 30,50° 0,50° 1,67% 50 4,970 N·m 0,070 N·m 1,43% 31,10° 1,10° 3,67% 50 -0,027 N·m -0,55% -0,60° -2,00%

51 4,902 N·m 0,002 N·m 0,04% 30,50° 0,50° 1,67% 51 4,940 N·m 0,040 N·m 0,82% 31,10° 1,10° 3,67% 51 -0,038 N·m -0,78% -0,60° -2,00%

52 4,915 N·m 0,015 N·m 0,31% 30,00° 0,00° 0,00% 52 4,950 N·m 0,050 N·m 1,02% 30,60° 0,60° 2,00% 52 -0,035 N·m -0,71% -0,60° -2,00%

53 4,898 N·m -0,002 N·m -0,04% 29,75° -0,25° -0,83% 53 4,940 N·m 0,040 N·m 0,82% 31,10° 1,10° 3,67% 53 -0,042 N·m -0,86% -1,35° -4,50%

54 4,917 N·m 0,017 N·m 0,35% 29,75° -0,25° -0,83% 54 4,940 N·m 0,040 N·m 0,82% 30,40° 0,40° 1,33% 54 -0,023 N·m -0,47% -0,65° -2,17%

55 4,873 N·m -0,027 N·m -0,55% 29,75° -0,25° -0,83% 55 4,920 N·m 0,020 N·m 0,41% 30,70° 0,70° 2,33% 55 -0,047 N·m -0,96% -0,95° -3,17%

56 4,919 N·m 0,019 N·m 0,39% 30,00° 0,00° 0,00% 56 4,950 N·m 0,050 N·m 1,02% 30,10° 0,10° 0,33% 56 -0,031 N·m -0,63% -0,10° -0,33%

57 4,877 N·m -0,023 N·m -0,47% 30,00° 0,00° 0,00% 57 4,920 N·m 0,020 N·m 0,41% 30,60° 0,60° 2,00% 57 -0,043 N·m -0,88% -0,60° -2,00%

58 4,917 N·m 0,017 N·m 0,35% 29,75° -0,25° -0,83% 58 4,940 N·m 0,040 N·m 0,82% 30,30° 0,30° 1,00% 58 -0,023 N·m -0,47% -0,55° -1,83%

59 4,894 N·m -0,006 N·m -0,12% 30,25° 0,25° 0,83% 59 4,940 N·m 0,040 N·m 0,82% 30,60° 0,60° 2,00% 59 -0,046 N·m -0,94% -0,35° -1,17%

60 4,904 N·m 0,004 N·m 0,08% 29,50° -0,50° -1,67% 60 4,920 N·m 0,020 N·m 0,41% 30,10° 0,10° 0,33% 60 -0,016 N·m -0,33% -0,60° -2,00%

61 4,948 N·m 0,048 N·m 0,98% 30,25° 0,25° 0,83% 61 4,980 N·m 0,080 N·m 1,63% 31,00° 1,00° 3,33% 61 -0,032 N·m -0,65% -0,75° -2,50%

62 4,896 N·m -0,004 N·m -0,08% 29,25° -0,75° -2,50% 62 4,950 N·m 0,050 N·m 1,02% 30,50° 0,50° 1,67% 62 -0,054 N·m -1,10% -1,25° -4,17%

63 4,908 N·m 0,008 N·m 0,16% 29,50° -0,50° -1,67% 63 4,940 N·m 0,040 N·m 0,82% 29,80° -0,20° -0,67% 63 -0,032 N·m -0,65% -0,30° -1,00%

64 4,896 N·m -0,004 N·m -0,08% 29,50° -0,50° -1,67% 64 4,930 N·m 0,030 N·m 0,61% 30,40° 0,40° 1,33% 64 -0,034 N·m -0,69% -0,90° -3,00%

65 4,892 N·m -0,008 N·m -0,16% 29,00° -1,00° -3,33% 65 4,920 N·m 0,020 N·m 0,41% 30,10° 0,10° 0,33% 65 -0,028 N·m -0,57% -1,10° -3,67%

66 4,900 N·m 0,000 N·m 0,00% 29,75° -0,25° -0,83% 66 4,940 N·m 0,040 N·m 0,82% 30,70° 0,70° 2,33% 66 -0,040 N·m -0,82% -0,95° -3,17%

67 4,884 N·m -0,016 N·m -0,33% 30,25° 0,25° 0,83% 67 4,940 N·m 0,040 N·m 0,82% 31,30° 1,30° 4,33% 67 -0,056 N·m -1,14% -1,05° -3,50%

68 4,910 N·m 0,010 N·m 0,20% 30,00° 0,00° 0,00% 68 4,950 N·m 0,050 N·m 1,02% 30,50° 0,50° 1,67% 68 -0,040 N·m -0,82% -0,50° -1,67%

69 4,871 N·m -0,029 N·m -0,59% 29,75° -0,25° -0,83% 69 4,920 N·m 0,020 N·m 0,41% 31,00° 1,00° 3,33% 69 -0,049 N·m -1,00% -1,25° -4,17%

70 4,910 N·m 0,010 N·m 0,20% 29,25° -0,75° -2,50% 70 4,940 N·m 0,040 N·m 0,82% 29,90° -0,10° -0,33% 70 -0,030 N·m -0,61% -0,65° -2,17%

71 4,884 N·m -0,016 N·m -0,33% 29,75° -0,25° -0,83% 71 4,930 N·m 0,030 N·m 0,61% 30,70° 0,70° 2,33% 71 -0,046 N·m -0,94% -0,95° -3,17%

72 4,900 N·m 0,000 N·m 0,00% 29,50° -0,50° -1,67% 72 4,940 N·m 0,040 N·m 0,82% 30,70° 0,70° 2,33% 72 -0,040 N·m -0,82% -1,20° -4,00%

73 4,886 N·m -0,014 N·m -0,29% 29,50° -0,50° -1,67% 73 4,940 N·m 0,040 N·m 0,82% 30,60° 0,60° 2,00% 73 -0,054 N·m -1,10% -1,10° -3,67%

74 4,910 N·m 0,010 N·m 0,20% 29,50° -0,50° -1,67% 74 4,930 N·m 0,030 N·m 0,61% 30,40° 0,40° 1,33% 74 -0,020 N·m -0,41% -0,90° -3,00%

75 4,892 N·m -0,008 N·m -0,16% 29,75° -0,25° -0,83% 75 4,940 N·m 0,040 N·m 0,82% 30,50° 0,50° 1,67% 75 -0,048 N·m -0,98% -0,75° -2,50%

76 4,912 N·m 0,012 N·m 0,24% 29,75° -0,25° -0,83% 76 4,940 N·m 0,040 N·m 0,82% 29,90° -0,10° -0,33% 76 -0,028 N·m -0,57% -0,15° -0,50%

77 4,884 N·m -0,016 N·m -0,33% 29,25° -0,75° -2,50% 77 4,930 N·m 0,030 N·m 0,61% 29,70° -0,30° -1,00% 77 -0,046 N·m -0,94% -0,45° -1,50%

78 4,912 N·m 0,012 N·m 0,24% 29,25° -0,75° -2,50% 78 4,950 N·m 0,050 N·m 1,02% 30,30° 0,30° 1,00% 78 -0,038 N·m -0,78% -1,05° -3,50%

79 4,882 N·m -0,018 N·m -0,37% 30,00° 0,00° 0,00% 79 4,930 N·m 0,030 N·m 0,61% 30,60° 0,60° 2,00% 79 -0,048 N·m -0,98% -0,60° -2,00%

80 4,900 N·m 0,000 N·m 0,00% 30,25° 0,25° 0,83% 80 4,930 N·m 0,030 N·m 0,61% 31,20° 1,20° 4,00% 80 -0,030 N·m -0,61% -0,95° -3,17%

81 4,908 N·m 0,008 N·m 0,16% 30,50° 0,50° 1,67% 81 4,950 N·m 0,050 N·m 1,02% 31,50° 1,50° 5,00% 81 -0,042 N·m -0,86% -1,00° -3,33%

82 4,929 N·m 0,029 N·m 0,59% 30,00° 0,00° 0,00% 82 4,960 N·m 0,060 N·m 1,22% 30,60° 0,60° 2,00% 82 -0,031 N·m -0,63% -0,60° -2,00%

83 4,871 N·m -0,029 N·m -0,59% 30,00° 0,00° 0,00% 83 4,920 N·m 0,020 N·m 0,41% 30,60° 0,60° 2,00% 83 -0,049 N·m -1,00% -0,60° -2,00%

84 4,908 N·m 0,008 N·m 0,16% 29,50° -0,50° -1,67% 84 4,940 N·m 0,040 N·m 0,82% 30,00° 0,00° 0,00% 84 -0,032 N·m -0,65% -0,50° -1,67%

85 4,881 N·m -0,019 N·m -0,39% 30,00° 0,00° 0,00% 85 4,930 N·m 0,030 N·m 0,61% 30,90° 0,90° 3,00% 85 -0,049 N·m -1,00% -0,90° -3,00%

86 4,888 N·m -0,012 N·m -0,24% 29,75° -0,25° -0,83% 86 4,930 N·m 0,030 N·m 0,61% 30,00° 0,00° 0,00% 86 -0,042 N·m -0,86% -0,25° -0,83%

87 4,900 N·m 0,000 N·m 0,00% 29,75° -0,25° -0,83% 87 4,950 N·m 0,050 N·m 1,02% 30,60° 0,60° 2,00% 87 -0,050 N·m -1,02% -0,85° -2,83%

88 4,919 N·m 0,019 N·m 0,39% 29,75° -0,25° -0,83% 88 4,960 N·m 0,060 N·m 1,22% 30,60° 0,60° 2,00% 88 -0,041 N·m -0,84% -0,85° -2,83%

89 4,890 N·m -0,010 N·m -0,20% 29,75° -0,25° -0,83% 89 4,940 N·m 0,040 N·m 0,82% 30,80° 0,80° 2,67% 89 -0,050 N·m -1,02% -1,05° -3,50%

90 4,917 N·m 0,017 N·m 0,35% 29,75° -0,25° -0,83% 90 4,940 N·m 0,040 N·m 0,82% 30,10° 0,10° 0,33% 90 -0,023 N·m -0,47% -0,35° -1,17%

91 4,898 N·m -0,002 N·m -0,04% 30,00° 0,00° 0,00% 91 4,940 N·m 0,040 N·m 0,82% 31,00° 1,00° 3,33% 91 -0,042 N·m -0,86% -1,00° -3,33%

92 4,906 N·m 0,006 N·m 0,12% 29,50° -0,50° -1,67% 92 4,930 N·m 0,030 N·m 0,61% 30,20° 0,20° 0,67% 92 -0,024 N·m -0,49% -0,70° -2,33%

93 4,871 N·m -0,029 N·m -0,59% 29,50° -0,50° -1,67% 93 4,920 N·m 0,020 N·m 0,41% 30,40° 0,40° 1,33% 93 -0,049 N·m -1,00% -0,90° -3,00%

94 4,915 N·m 0,015 N·m 0,31% 30,00° 0,00° 0,00% 94 4,940 N·m 0,040 N·m 0,82% 30,60° 0,60° 2,00% 94 -0,025 N·m -0,51% -0,60° -2,00%

95 4,900 N·m 0,000 N·m 0,00% 29,75° -0,25° -0,83% 95 4,950 N·m 0,050 N·m 1,02% 31,10° 1,10° 3,67% 95 -0,050 N·m -1,02% -1,35° -4,50%

96 4,902 N·m 0,002 N·m 0,04% 30,25° 0,25° 0,83% 96 4,930 N·m 0,030 N·m 0,61% 31,20° 1,20° 4,00% 96 -0,028 N·m -0,57% -0,95° -3,17%

97 4,871 N·m -0,029 N·m -0,59% 29,75° -0,25° -0,83% 97 4,930 N·m 0,030 N·m 0,61% 30,60° 0,60° 2,00% 97 -0,059 N·m -1,20% -0,85° -2,83%

98 4,937 N·m 0,037 N·m 0,76% 30,00° 0,00° 0,00% 98 4,970 N·m 0,070 N·m 1,43% 31,00° 1,00° 3,33% 98 -0,033 N·m -0,67% -1,00° -3,33%

99 4,898 N·m -0,002 N·m -0,04% 29,25° -0,75° -2,50% 99 4,940 N·m 0,040 N·m 0,82% 29,90° -0,10° -0,33% 99 -0,042 N·m -0,86% -0,65° -2,17%

100 4,923 N·m 0,023 N·m 0,47% 30,25° 0,25° 0,83% 100 4,960 N·m 0,060 N·m 1,22% 30,20° 0,20° 0,67% 100 -0,037 N·m -0,76% 0,05° 0,17%

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240041 2018-07-30 Serial-no.: 18240041 2018-07-30 Serial-no.: 18240041 2018-07-30

Test point : Test point : Test point :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

± Tolerance : ± Tolerance : ± Tolerance :

+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Angle °(degree)

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) :

Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)

n n n

x̅ x̅ x̅

Mmax Mmax Mmax

Mmin Mmin Mmin

R (99,73%) R (99,73%) R (99,73%)

 s  s  s

6 s 6 s 6 s

Homologation Homologation Homologation Homologation Homologation

N·m/° N·m/° N·m/°

TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Homologation

Cm Cm Cm

Cmk Cmk Cmk

Measurement result Measurement result Measurement result 

Torque Angle Torque Angle Torque Angle

3 - test point 30% - 30° - hard 09.09.2018



3 - Chart - 30% - 30° - hard
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Anzahl 

Drehmomentvergleich

Master - Messbank EC - Schrauber - Prüfling
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Winkelvergleich

Master - Messbank EC - Schrauber - Prüfling
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3 - Chart - 30% - 30° - hard 09.09.2018



1 - test point 30% - 360° soft

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

30 % 30 % 30 %

4,900 N∙m Target : 360,00 ° (degree) 4,900 N∙m Target : 360,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 2,450 N∙m Rotation angle starting torque (MαO) : 2,450 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 15,00 ° (degree) 7,00 % ± Tolerance : 15,00 ° (degree) 7,00 % ± Tolerance : 15,00 ° (degree)

0,343 N∙m + Tolerance : 15,00 ° (degree) 0,343 N∙m + Tolerance : 15,00 ° (degree) 0,343 N∙m + Tolerance : 15,00 ° (degree)

0,343 N∙m - Tolerance : 15,00 ° (degree) 0,343 N∙m - Tolerance : 15,00 ° (degree) -0,343 N∙m - Tolerance : -15,00 ° (degree)

5,243 N∙m (To / Mmax) : 375,00 ° (degree) 5,243 N∙m (To / Mmax) : 375,00 ° (degree) 0,343 N∙m (To / Mmax) : 15,00 ° (degree)

4,557 N∙m (Tu / Mmin) : 345,00 ° (degree) 4,557 N∙m (Tu / Mmin) : 345,00 ° (degree) -0,343 N∙m (Tu / Mmin) : -15,00 ° (degree)

Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

4,8763 N·m Average x̅ 356,7750° 4,9018 N·m Average x̅ 360,9820° -0,0255 N·m Average x̅ -4,2070°

4,9140 N·m Maximal Mmax 364,0000° 4,9100 N·m Maximal Mmax 367,6000° 0,0140 N·m Maximal Mmax -0,2500°

4,8510 N·m Minimal Mmin 350,0000° 4,9000 N·m Minimal Mmin 352,8000° -0,0490 N·m Minimal Mmin -9,0000°

0,0630 N·m Scatter R (99,73%) 14,0000° 0,0100 N·m Scatter R (99,73%) 14,8000° 0,0630 N·m Scatter R (99,73%) 8,7500°

0,0137 N·m Standard deviation  s 3,5993° 0,0039 N·m Standard deviation  s 3,7460° 0,0134 N·m Standard deviation  s 1,7544°

0,0822 N·m 6 x Standard deviation 6 s 21,5960° 0,0232 N·m 6 x Standard deviation 6 s 22,4759° 0,0805 N·m 6 x Standard deviation 6 s 10,5267°

2,4382 N·m Torque rate 2,4509 N·m Torque rate -0,0127 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

8,3450 Capability index Cm Cm 1,3891 29,6106 Capability index Cm Cm 1,3348 8,5241 Capability index Cm Cm 2,8499

7,7687 Capability index Cmk Cmk 1,0905 29,4552 Capability index Cmk Cmk 1,2474 7,8906 Capability index Cmk Cmk 2,0506

SN: 18240032 Date: 2018-07-30 SN: 18240032 Date: 2018-07-30 SN: 18240032 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Difference       

(N∙m)

Difference            

(%)

Difference         

(°) 

Difference                                 

(%)

1 4,914 N·m 0,014 N·m 0,29% 360,00° 0,00° 0,00% 1 4,900 N·m 0,000 N·m 0,00% 362,70° 2,70° 0,75% 1 0,014 N·m 0,29% -2,70° -0,75%

2 4,869 N·m -0,031 N·m -0,63% 357,75° -2,25° -0,62% 2 4,900 N·m 0,000 N·m 0,00% 361,10° 1,10° 0,31% 2 -0,031 N·m -0,63% -3,35° -0,93%

3 4,908 N·m 0,008 N·m 0,16% 362,50° 2,50° 0,69% 3 4,900 N·m 0,000 N·m 0,00% 366,00° 6,00° 1,67% 3 0,008 N·m 0,16% -3,50° -0,97%

4 4,871 N·m -0,029 N·m -0,59% 357,00° -3,00° -0,83% 4 4,900 N·m 0,000 N·m 0,00% 361,80° 1,80° 0,50% 4 -0,029 N·m -0,59% -4,80° -1,33%

5 4,873 N·m -0,027 N·m -0,55% 356,25° -3,75° -1,04% 5 4,900 N·m 0,000 N·m 0,00% 359,90° -0,10° -0,03% 5 -0,027 N·m -0,55% -3,65° -1,01%

6 4,884 N·m -0,016 N·m -0,33% 357,25° -2,75° -0,76% 6 4,900 N·m 0,000 N·m 0,00% 359,60° -0,40° -0,11% 6 -0,016 N·m -0,33% -2,35° -0,65%

7 4,888 N·m -0,012 N·m -0,24% 360,50° 0,50° 0,14% 7 4,910 N·m 0,010 N·m 0,20% 365,00° 5,00° 1,39% 7 -0,022 N·m -0,45% -4,50° -1,25%

8 4,871 N·m -0,029 N·m -0,59% 357,75° -2,25° -0,62% 8 4,900 N·m 0,000 N·m 0,00% 363,00° 3,00° 0,83% 8 -0,029 N·m -0,59% -5,25° -1,46%

9 4,877 N·m -0,023 N·m -0,47% 354,75° -5,25° -1,46% 9 4,910 N·m 0,010 N·m 0,20% 360,00° 0,00° 0,00% 9 -0,033 N·m -0,67% -5,25° -1,46%

10 4,865 N·m -0,035 N·m -0,71% 357,00° -3,00° -0,83% 10 4,900 N·m 0,000 N·m 0,00% 361,90° 1,90° 0,53% 10 -0,035 N·m -0,71% -4,90° -1,36%

11 4,898 N·m -0,002 N·m -0,04% 363,00° 3,00° 0,83% 11 4,900 N·m 0,000 N·m 0,00% 366,10° 6,10° 1,69% 11 -0,002 N·m -0,04% -3,10° -0,86%

12 4,871 N·m -0,029 N·m -0,59% 352,50° -7,50° -2,08% 12 4,910 N·m 0,010 N·m 0,20% 353,80° -6,20° -1,72% 12 -0,039 N·m -0,80% -1,30° -0,36%

13 4,865 N·m -0,035 N·m -0,71% 353,75° -6,25° -1,74% 13 4,900 N·m 0,000 N·m 0,00% 359,70° -0,30° -0,08% 13 -0,035 N·m -0,71% -5,95° -1,65%

14 4,898 N·m -0,002 N·m -0,04% 362,75° 2,75° 0,76% 14 4,900 N·m 0,000 N·m 0,00% 365,50° 5,50° 1,53% 14 -0,002 N·m -0,04% -2,75° -0,76%

15 4,890 N·m -0,010 N·m -0,20% 357,00° -3,00° -0,83% 15 4,910 N·m 0,010 N·m 0,20% 360,00° 0,00° 0,00% 15 -0,020 N·m -0,41% -3,00° -0,83%

16 4,884 N·m -0,016 N·m -0,33% 358,00° -2,00° -0,56% 16 4,900 N·m 0,000 N·m 0,00% 358,90° -1,10° -0,31% 16 -0,016 N·m -0,33% -0,90° -0,25%

17 4,867 N·m -0,033 N·m -0,67% 351,50° -8,50° -2,36% 17 4,900 N·m 0,000 N·m 0,00% 355,20° -4,80° -1,33% 17 -0,033 N·m -0,67% -3,70° -1,03%

18 4,871 N·m -0,029 N·m -0,59% 355,25° -4,75° -1,32% 18 4,900 N·m 0,000 N·m 0,00% 361,10° 1,10° 0,31% 18 -0,029 N·m -0,59% -5,85° -1,63%

19 4,881 N·m -0,019 N·m -0,39% 352,25° -7,75° -2,15% 19 4,910 N·m 0,010 N·m 0,20% 355,00° -5,00° -1,39% 19 -0,029 N·m -0,59% -2,75° -0,76%

20 4,904 N·m 0,004 N·m 0,08% 359,25° -0,75° -0,21% 20 4,900 N·m 0,000 N·m 0,00% 360,80° 0,80° 0,22% 20 0,004 N·m 0,08% -1,55° -0,43%

21 4,892 N·m -0,008 N·m -0,16% 362,25° 2,25° 0,63% 21 4,910 N·m 0,010 N·m 0,20% 366,50° 6,50° 1,81% 21 -0,018 N·m -0,37% -4,25° -1,18%

22 4,886 N·m -0,014 N·m -0,29% 361,50° 1,50° 0,42% 22 4,900 N·m 0,000 N·m 0,00% 363,80° 3,80° 1,06% 22 -0,014 N·m -0,29% -2,30° -0,64%

23 4,873 N·m -0,027 N·m -0,55% 351,75° -8,25° -2,29% 23 4,910 N·m 0,010 N·m 0,20% 354,20° -5,80° -1,61% 23 -0,037 N·m -0,76% -2,45° -0,68%

24 4,863 N·m -0,037 N·m -0,76% 353,50° -6,50° -1,81% 24 4,900 N·m 0,000 N·m 0,00% 360,40° 0,40° 0,11% 24 -0,037 N·m -0,76% -6,90° -1,92%

25 4,879 N·m -0,021 N·m -0,43% 360,50° 0,50° 0,14% 25 4,900 N·m 0,000 N·m 0,00% 364,00° 4,00° 1,11% 25 -0,021 N·m -0,43% -3,50° -0,97%

26 4,871 N·m -0,029 N·m -0,59% 353,75° -6,25° -1,74% 26 4,900 N·m 0,000 N·m 0,00% 357,50° -2,50° -0,69% 26 -0,029 N·m -0,59% -3,75° -1,04%

27 4,898 N·m -0,002 N·m -0,04% 360,75° 0,75° 0,21% 27 4,900 N·m 0,000 N·m 0,00% 364,50° 4,50° 1,25% 27 -0,002 N·m -0,04% -3,75° -1,04%

28 4,888 N·m -0,012 N·m -0,24% 356,25° -3,75° -1,04% 28 4,910 N·m 0,010 N·m 0,20% 360,60° 0,60° 0,17% 28 -0,022 N·m -0,45% -4,35° -1,21%

29 4,894 N·m -0,006 N·m -0,12% 357,75° -2,25° -0,62% 29 4,910 N·m 0,010 N·m 0,20% 359,40° -0,60° -0,17% 29 -0,016 N·m -0,33% -1,65° -0,46%

30 4,871 N·m -0,029 N·m -0,59% 355,50° -4,50° -1,25% 30 4,900 N·m 0,000 N·m 0,00% 358,70° -1,30° -0,36% 30 -0,029 N·m -0,59% -3,20° -0,89%

31 4,881 N·m -0,019 N·m -0,39% 357,75° -2,25° -0,62% 31 4,900 N·m 0,000 N·m 0,00% 359,10° -0,90° -0,25% 31 -0,019 N·m -0,39% -1,35° -0,38%

32 4,881 N·m -0,019 N·m -0,39% 360,50° 0,50° 0,14% 32 4,900 N·m 0,000 N·m 0,00% 364,60° 4,60° 1,28% 32 -0,019 N·m -0,39% -4,10° -1,14%

33 4,863 N·m -0,037 N·m -0,76% 352,75° -7,25° -2,01% 33 4,900 N·m 0,000 N·m 0,00% 360,80° 0,80° 0,22% 33 -0,037 N·m -0,76% -8,05° -2,24%

34 4,890 N·m -0,010 N·m -0,20% 361,25° 1,25° 0,35% 34 4,900 N·m 0,000 N·m 0,00% 364,90° 4,90° 1,36% 34 -0,010 N·m -0,20% -3,65° -1,01%

35 4,873 N·m -0,027 N·m -0,55% 354,75° -5,25° -1,46% 35 4,900 N·m 0,000 N·m 0,00% 361,60° 1,60° 0,44% 35 -0,027 N·m -0,55% -6,85° -1,90%

36 4,871 N·m -0,029 N·m -0,59% 351,75° -8,25° -2,29% 36 4,910 N·m 0,010 N·m 0,20% 357,80° -2,20° -0,61% 36 -0,039 N·m -0,80% -6,05° -1,68%

37 4,894 N·m -0,006 N·m -0,12% 358,00° -2,00° -0,56% 37 4,900 N·m 0,000 N·m 0,00% 359,10° -0,90° -0,25% 37 -0,006 N·m -0,12% -1,10° -0,31%

38 4,881 N·m -0,019 N·m -0,39% 351,00° -9,00° -2,50% 38 4,900 N·m 0,000 N·m 0,00% 355,40° -4,60° -1,28% 38 -0,019 N·m -0,39% -4,40° -1,22%

39 4,900 N·m 0,000 N·m 0,00% 362,75° 2,75° 0,76% 39 4,900 N·m 0,000 N·m 0,00% 367,10° 7,10° 1,97% 39 0,000 N·m 0,00% -4,35° -1,21%

40 4,879 N·m -0,021 N·m -0,43% 355,50° -4,50° -1,25% 40 4,900 N·m 0,000 N·m 0,00% 359,30° -0,70° -0,19% 40 -0,021 N·m -0,43% -3,80° -1,06%

41 4,869 N·m -0,031 N·m -0,63% 357,00° -3,00° -0,83% 41 4,900 N·m 0,000 N·m 0,00% 362,00° 2,00° 0,56% 41 -0,031 N·m -0,63% -5,00° -1,39%

42 4,863 N·m -0,037 N·m -0,76% 350,00° -10,00° -2,78% 42 4,900 N·m 0,000 N·m 0,00% 352,80° -7,20° -2,00% 42 -0,037 N·m -0,76% -2,80° -0,78%

43 4,873 N·m -0,027 N·m -0,55% 359,50° -0,50° -0,14% 43 4,900 N·m 0,000 N·m 0,00% 364,40° 4,40° 1,22% 43 -0,027 N·m -0,55% -4,90° -1,36%

44 4,859 N·m -0,041 N·m -0,84% 353,00° -7,00° -1,94% 44 4,900 N·m 0,000 N·m 0,00% 354,60° -5,40° -1,50% 44 -0,041 N·m -0,84% -1,60° -0,44%

45 4,861 N·m -0,039 N·m -0,80% 357,75° -2,25° -0,62% 45 4,900 N·m 0,000 N·m 0,00% 362,10° 2,10° 0,58% 45 -0,039 N·m -0,80% -4,35° -1,21%

46 4,890 N·m -0,010 N·m -0,20% 361,75° 1,75° 0,49% 46 4,910 N·m 0,010 N·m 0,20% 366,70° 6,70° 1,86% 46 -0,020 N·m -0,41% -4,95° -1,37%

47 4,869 N·m -0,031 N·m -0,63% 356,50° -3,50° -0,97% 47 4,900 N·m 0,000 N·m 0,00% 362,10° 2,10° 0,58% 47 -0,031 N·m -0,63% -5,60° -1,56%

48 4,908 N·m 0,008 N·m 0,16% 359,50° -0,50° -0,14% 48 4,900 N·m 0,000 N·m 0,00% 361,50° 1,50° 0,42% 48 0,008 N·m 0,16% -2,00° -0,56%

49 4,865 N·m -0,035 N·m -0,71% 352,25° -7,75° -2,15% 49 4,900 N·m 0,000 N·m 0,00% 354,60° -5,40° -1,50% 49 -0,035 N·m -0,71% -2,35° -0,65%

50 4,881 N·m -0,019 N·m -0,39% 358,25° -1,75° -0,49% 50 4,900 N·m 0,000 N·m 0,00% 358,50° -1,50° -0,42% 50 -0,019 N·m -0,39% -0,25° -0,07%

51 4,879 N·m -0,021 N·m -0,43% 359,00° -1,00° -0,28% 51 4,900 N·m 0,000 N·m 0,00% 363,90° 3,90° 1,08% 51 -0,021 N·m -0,43% -4,90° -1,36%

52 4,859 N·m -0,041 N·m -0,84% 355,25° -4,75° -1,32% 52 4,900 N·m 0,000 N·m 0,00% 361,40° 1,40° 0,39% 52 -0,041 N·m -0,84% -6,15° -1,71%

53 4,871 N·m -0,029 N·m -0,59% 357,75° -2,25° -0,62% 53 4,900 N·m 0,000 N·m 0,00% 361,30° 1,30° 0,36% 53 -0,029 N·m -0,59% -3,55° -0,99%

54 4,871 N·m -0,029 N·m -0,59% 360,75° 0,75° 0,21% 54 4,900 N·m 0,000 N·m 0,00% 362,50° 2,50° 0,69% 54 -0,029 N·m -0,59% -1,75° -0,49%

55 4,875 N·m -0,025 N·m -0,51% 351,00° -9,00° -2,50% 55 4,900 N·m 0,000 N·m 0,00% 354,20° -5,80° -1,61% 55 -0,025 N·m -0,51% -3,20° -0,89%

56 4,884 N·m -0,016 N·m -0,33% 358,50° -1,50° -0,42% 56 4,900 N·m 0,000 N·m 0,00% 360,50° 0,50° 0,14% 56 -0,016 N·m -0,33% -2,00° -0,56%

57 4,867 N·m -0,033 N·m -0,67% 352,50° -7,50° -2,08% 57 4,900 N·m 0,000 N·m 0,00% 357,10° -2,90° -0,81% 57 -0,033 N·m -0,67% -4,60° -1,28%

58 4,855 N·m -0,045 N·m -0,92% 356,25° -3,75° -1,04% 58 4,900 N·m 0,000 N·m 0,00% 361,10° 1,10° 0,31% 58 -0,045 N·m -0,92% -4,85° -1,35%

59 4,896 N·m -0,004 N·m -0,08% 362,75° 2,75° 0,76% 59 4,900 N·m 0,000 N·m 0,00% 365,20° 5,20° 1,44% 59 -0,004 N·m -0,08% -2,45° -0,68%

60 4,863 N·m -0,037 N·m -0,76% 357,00° -3,00° -0,83% 60 4,900 N·m 0,000 N·m 0,00% 363,20° 3,20° 0,89% 60 -0,037 N·m -0,76% -6,20° -1,72%

61 4,877 N·m -0,023 N·m -0,47% 358,75° -1,25° -0,35% 61 4,900 N·m 0,000 N·m 0,00% 364,60° 4,60° 1,28% 61 -0,023 N·m -0,47% -5,85° -1,63%

62 4,861 N·m -0,039 N·m -0,80% 355,50° -4,50° -1,25% 62 4,900 N·m 0,000 N·m 0,00% 363,10° 3,10° 0,86% 62 -0,039 N·m -0,80% -7,60° -2,11%

63 4,894 N·m -0,006 N·m -0,12% 362,00° 2,00° 0,56% 63 4,900 N·m 0,000 N·m 0,00% 367,00° 7,00° 1,94% 63 -0,006 N·m -0,12% -5,00° -1,39%

64 4,869 N·m -0,031 N·m -0,63% 355,50° -4,50° -1,25% 64 4,900 N·m 0,000 N·m 0,00% 361,30° 1,30° 0,36% 64 -0,031 N·m -0,63% -5,80° -1,61%

65 4,873 N·m -0,027 N·m -0,55% 358,25° -1,75° -0,49% 65 4,900 N·m 0,000 N·m 0,00% 363,60° 3,60° 1,00% 65 -0,027 N·m -0,55% -5,35° -1,49%

66 4,861 N·m -0,039 N·m -0,80% 354,50° -5,50° -1,53% 66 4,900 N·m 0,000 N·m 0,00% 361,10° 1,10° 0,31% 66 -0,039 N·m -0,80% -6,60° -1,83%

67 4,879 N·m -0,021 N·m -0,43% 359,75° -0,25° -0,07% 67 4,900 N·m 0,000 N·m 0,00% 365,00° 5,00° 1,39% 67 -0,021 N·m -0,43% -5,25° -1,46%

68 4,861 N·m -0,039 N·m -0,80% 355,00° -5,00° -1,39% 68 4,900 N·m 0,000 N·m 0,00% 364,00° 4,00° 1,11% 68 -0,039 N·m -0,80% -9,00° -2,50%

69 4,865 N·m -0,035 N·m -0,71% 352,25° -7,75° -2,15% 69 4,900 N·m 0,000 N·m 0,00% 355,10° -4,90° -1,36% 69 -0,035 N·m -0,71% -2,85° -0,79%

70 4,861 N·m -0,039 N·m -0,80% 354,50° -5,50° -1,53% 70 4,900 N·m 0,000 N·m 0,00% 361,20° 1,20° 0,33% 70 -0,039 N·m -0,80% -6,70° -1,86%

71 4,863 N·m -0,037 N·m -0,76% 353,00° -7,00° -1,94% 71 4,900 N·m 0,000 N·m 0,00% 355,60° -4,40° -1,22% 71 -0,037 N·m -0,76% -2,60° -0,72%

72 4,861 N·m -0,039 N·m -0,80% 353,50° -6,50° -1,81% 72 4,900 N·m 0,000 N·m 0,00% 359,20° -0,80° -0,22% 72 -0,039 N·m -0,80% -5,70° -1,58%

73 4,857 N·m -0,043 N·m -0,88% 350,25° -9,75° -2,71% 73 4,900 N·m 0,000 N·m 0,00% 353,60° -6,40° -1,78% 73 -0,043 N·m -0,88% -3,35° -0,93%

74 4,859 N·m -0,041 N·m -0,84% 353,75° -6,25° -1,74% 74 4,900 N·m 0,000 N·m 0,00% 360,40° 0,40° 0,11% 74 -0,041 N·m -0,84% -6,65° -1,85%

75 4,890 N·m -0,010 N·m -0,20% 362,50° 2,50° 0,69% 75 4,900 N·m 0,000 N·m 0,00% 366,30° 6,30° 1,75% 75 -0,010 N·m -0,20% -3,80° -1,06%

76 4,865 N·m -0,035 N·m -0,71% 352,25° -7,75° -2,15% 76 4,910 N·m 0,010 N·m 0,20% 357,50° -2,50° -0,69% 76 -0,045 N·m -0,92% -5,25° -1,46%

77 4,865 N·m -0,035 N·m -0,71% 356,50° -3,50° -0,97% 77 4,900 N·m 0,000 N·m 0,00% 362,10° 2,10° 0,58% 77 -0,035 N·m -0,71% -5,60° -1,56%

78 4,902 N·m 0,002 N·m 0,04% 364,00° 4,00° 1,11% 78 4,900 N·m 0,000 N·m 0,00% 367,60° 7,60° 2,11% 78 0,002 N·m 0,04% -3,60° -1,00%

79 4,882 N·m -0,018 N·m -0,37% 351,00° -9,00° -2,50% 79 4,900 N·m 0,000 N·m 0,00% 354,90° -5,10° -1,42% 79 -0,018 N·m -0,37% -3,90° -1,08%

80 4,867 N·m -0,033 N·m -0,67% 360,00° 0,00° 0,00% 80 4,900 N·m 0,000 N·m 0,00% 365,30° 5,30° 1,47% 80 -0,033 N·m -0,67% -5,30° -1,47%

81 4,882 N·m -0,018 N·m -0,37% 360,50° 0,50° 0,14% 81 4,910 N·m 0,010 N·m 0,20% 365,60° 5,60° 1,56% 81 -0,028 N·m -0,57% -5,10° -1,42%

82 4,879 N·m -0,021 N·m -0,43% 351,75° -8,25° -2,29% 82 4,900 N·m 0,000 N·m 0,00% 354,70° -5,30° -1,47% 82 -0,021 N·m -0,43% -2,95° -0,82%

83 4,863 N·m -0,037 N·m -0,76% 356,00° -4,00° -1,11% 83 4,900 N·m 0,000 N·m 0,00% 361,50° 1,50° 0,42% 83 -0,037 N·m -0,76% -5,50° -1,53%

84 4,871 N·m -0,029 N·m -0,59% 358,00° -2,00° -0,56% 84 4,900 N·m 0,000 N·m 0,00% 363,90° 3,90° 1,08% 84 -0,029 N·m -0,59% -5,90° -1,64%

85 4,869 N·m -0,031 N·m -0,63% 356,50° -3,50° -0,97% 85 4,910 N·m 0,010 N·m 0,20% 363,40° 3,40° 0,94% 85 -0,041 N·m -0,84% -6,90° -1,92%

86 4,877 N·m -0,023 N·m -0,47% 360,25° 0,25° 0,07% 86 4,900 N·m 0,000 N·m 0,00% 365,40° 5,40° 1,50% 86 -0,023 N·m -0,47% -5,15° -1,43%

87 4,863 N·m -0,037 N·m -0,76% 357,50° -2,50° -0,69% 87 4,900 N·m 0,000 N·m 0,00% 362,20° 2,20° 0,61% 87 -0,037 N·m -0,76% -4,70° -1,31%

88 4,890 N·m -0,010 N·m -0,20% 361,00° 1,00° 0,28% 88 4,910 N·m 0,010 N·m 0,20% 366,40° 6,40° 1,78% 88 -0,020 N·m -0,41% -5,40° -1,50%

89 4,857 N·m -0,043 N·m -0,88% 354,00° -6,00° -1,67% 89 4,900 N·m 0,000 N·m 0,00% 361,20° 1,20° 0,33% 89 -0,043 N·m -0,88% -7,20° -2,00%

90 4,871 N·m -0,029 N·m -0,59% 356,25° -3,75° -1,04% 90 4,900 N·m 0,000 N·m 0,00% 360,40° 0,40° 0,11% 90 -0,029 N·m -0,59% -4,15° -1,15%

91 4,873 N·m -0,027 N·m -0,55% 359,00° -1,00° -0,28% 91 4,900 N·m 0,000 N·m 0,00% 360,90° 0,90° 0,25% 91 -0,027 N·m -0,55% -1,90° -0,53%

92 4,865 N·m -0,035 N·m -0,71% 352,25° -7,75° -2,15% 92 4,900 N·m 0,000 N·m 0,00% 355,10° -4,90° -1,36% 92 -0,035 N·m -0,71% -2,85° -0,79%

93 4,884 N·m -0,016 N·m -0,33% 357,75° -2,25° -0,62% 93 4,910 N·m 0,010 N·m 0,20% 359,30° -0,70° -0,19% 93 -0,026 N·m -0,53% -1,55° -0,43%

94 4,882 N·m -0,018 N·m -0,37% 351,25° -8,75° -2,43% 94 4,900 N·m 0,000 N·m 0,00% 355,40° -4,60° -1,28% 94 -0,018 N·m -0,37% -4,15° -1,15%

95 4,904 N·m 0,004 N·m 0,08% 359,50° -0,50° -0,14% 95 4,910 N·m 0,010 N·m 0,20% 361,10° 1,10° 0,31% 95 -0,006 N·m -0,12% -1,60° -0,44%

96 4,879 N·m -0,021 N·m -0,43% 350,75° -9,25° -2,57% 96 4,900 N·m 0,000 N·m 0,00% 355,20° -4,80° -1,33% 96 -0,021 N·m -0,43% -4,45° -1,24%

97 4,851 N·m -0,049 N·m -1,00% 353,00° -7,00° -1,94% 97 4,900 N·m 0,000 N·m 0,00% 359,30° -0,70° -0,19% 97 -0,049 N·m -1,00% -6,30° -1,75%

98 4,877 N·m -0,023 N·m -0,47% 359,00° -1,00° -0,28% 98 4,910 N·m 0,010 N·m 0,20% 363,60° 3,60° 1,00% 98 -0,033 N·m -0,67% -4,60° -1,28%

99 4,859 N·m -0,041 N·m -0,84% 356,25° -3,75° -1,04% 99 4,900 N·m 0,000 N·m 0,00% 362,50° 2,50° 0,69% 99 -0,041 N·m -0,84% -6,25° -1,74%

100 4,888 N·m -0,012 N·m -0,24% 362,50° 2,50° 0,69% 100 4,900 N·m 0,000 N·m 0,00% 366,50° 6,50° 1,81% 100 -0,012 N·m -0,24% -4,00° -1,11%

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240032 2018-07-30 Serial-no.: 18240032 2018-07-30 Serial-no.: 18240032 2018-07-30

Test point : Test point : Test point :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

± Tolerance : ± Tolerance : ± Tolerance :

+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Angle °(degree)

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) :

Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)

n n n

x̅ x̅ x̅

Mmax Mmax Mmax

Mmin Mmin Mmin

R (99,73%) R (99,73%) R (99,73%)

 s  s  s

6 s 6 s 6 s

Homologation Homologation Homologation Homologation Homologation

N·m/° N·m/° N·m/°

TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Homologation

Cm Cm Cm

Cmk Cmk Cmk

Measurement result Measurement result Measurement result 

Torque Angle Torque Angle Torque Angle
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1 - Chart - 30% - 360° - soft
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Torque reference - actual value comparison

Master - reference EC - tool test sample

340,00°

345,00°

350,00°

355,00°

360,00°

365,00°

370,00°

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

3
3

3
4

3
5

3
6

3
7

3
8

3
9

4
0

4
1

4
2

4
3

4
4

4
5

4
6

4
7

4
8

4
9

5
0

5
1

5
2

5
3

5
4

5
5

5
6

5
7

5
8

5
9

6
0

6
1

6
2

6
3

6
4

6
5

6
6

6
7

6
8

6
9

7
0

7
1

7
2

7
3

7
4

7
5

7
6

7
7

7
8

7
9

8
0

8
1

8
2

8
3

8
4

8
5

8
6

8
7

8
8

8
9

9
0

9
1

9
2

9
3

9
4

9
5

9
6

9
7

9
8

9
9

10
0

T
e

s
t 
a

n
g

le
 (

W
s
o
ll)

  
3

6
0

°
±

1
5

°

Number of

Angle reference - actual value comparison

Master - reference EC - tool test sample
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2 - test point 30% - 360° soft

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

30 % 30 % 30 %

4,900 N∙m Target : 360,00 ° (degree) 4,900 N∙m Target : 360,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 2,450 N∙m Rotation angle starting torque (MαO) : 2,450 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 15,00 ° (degree) 7,00 % ± Tolerance : 15,00 ° (degree) 7,00 % ± Tolerance : 15,00 ° (degree)

0,343 N∙m + Tolerance : 15,00 ° (degree) 0,343 N∙m + Tolerance : 15,00 ° (degree) 0,343 N∙m + Tolerance : 15,00 ° (degree)

0,343 N∙m - Tolerance : 15,00 ° (degree) 0,343 N∙m - Tolerance : 15,00 ° (degree) -0,343 N∙m - Tolerance : -15,00 ° (degree)

5,243 N∙m (To / Mmax) : 375,00 ° (degree) 5,243 N∙m (To / Mmax) : 375,00 ° (degree) 0,343 N∙m (To / Mmax) : 15,00 ° (degree)

4,557 N∙m (Tu / Mmin) : 345,00 ° (degree) 4,557 N∙m (Tu / Mmin) : 345,00 ° (degree) -0,343 N∙m (Tu / Mmin) : -15,00 ° (degree)

Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

4,9006 N·m Average x̅ 359,6575° 4,9010 N·m Average x̅ 361,2580° -0,0004 N·m Average x̅ -1,6005°

4,9140 N·m Maximal Mmax 368,2500° 4,9100 N·m Maximal Mmax 370,5000° 0,0140 N·m Maximal Mmax 1,0000°

4,8860 N·m Minimal Mmin 352,7500° 4,9000 N·m Minimal Mmin 354,5000° -0,0180 N·m Minimal Mmin -4,9000°

0,0280 N·m Scatter R (99,73%) 15,5000° 0,0100 N·m Scatter R (99,73%) 16,0000° 0,0320 N·m Scatter R (99,73%) 5,9000°

0,0070 N·m Standard deviation  s 3,0539° 0,0030 N·m Standard deviation  s 3,1489° 0,0070 N·m Standard deviation  s 1,3746°

0,0420 N·m 6 x Standard deviation 6 s 18,3237° 0,0181 N·m 6 x Standard deviation 6 s 18,8934° 0,0422 N·m 6 x Standard deviation 6 s 8,2474°

2,4503 N·m Torque rate 2,4505 N·m Torque rate -0,0002 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

16,3373 Capability index Cm Cm 1,6372 37,9201 Capability index Cm Cm 1,5879 16,2504 Capability index Cm Cm 3,6375

16,3106 Capability index Cmk Cmk 1,5998 37,8095 Capability index Cmk Cmk 1,4547 16,2296 Capability index Cmk Cmk 3,2494

SN: 18240039 Date: 2018-07-30 SN: 18240039 Date: 2018-07-30 SN: 18240039 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Difference       

(N∙m)

Difference            

(%)

Difference         

(°) 

Difference                                 

(%)

1 4,912 N·m 0,012 N·m 0,24% 368,00° 8,00° 2,22% 1 4,900 N·m 0,000 N·m 0,00% 368,90° 8,90° 2,47% 1 0,012 N·m 0,24% -0,90° -0,25%

2 4,908 N·m 0,008 N·m 0,16% 367,50° 7,50° 2,08% 2 4,900 N·m 0,000 N·m 0,00% 370,40° 10,40° 2,89% 2 0,008 N·m 0,16% -2,90° -0,81%

3 4,900 N·m 0,000 N·m 0,00% 368,25° 8,25° 2,29% 3 4,900 N·m 0,000 N·m 0,00% 370,50° 10,50° 2,92% 3 0,000 N·m 0,00% -2,25° -0,62%

4 4,906 N·m 0,006 N·m 0,12% 368,25° 8,25° 2,29% 4 4,900 N·m 0,000 N·m 0,00% 368,80° 8,80° 2,44% 4 0,006 N·m 0,12% -0,55° -0,15%

5 4,904 N·m 0,004 N·m 0,08% 367,50° 7,50° 2,08% 5 4,900 N·m 0,000 N·m 0,00% 368,70° 8,70° 2,42% 5 0,004 N·m 0,08% -1,20° -0,33%

6 4,892 N·m -0,008 N·m -0,16% 359,00° -1,00° -0,28% 6 4,900 N·m 0,000 N·m 0,00% 358,00° -2,00° -0,56% 6 -0,008 N·m -0,16% 1,00° 0,28%

7 4,902 N·m 0,002 N·m 0,04% 360,00° 0,00° 0,00% 7 4,900 N·m 0,000 N·m 0,00% 361,20° 1,20° 0,33% 7 0,002 N·m 0,04% -1,20° -0,33%

8 4,906 N·m 0,006 N·m 0,12% 360,75° 0,75° 0,21% 8 4,900 N·m 0,000 N·m 0,00% 362,40° 2,40° 0,67% 8 0,006 N·m 0,12% -1,65° -0,46%

9 4,902 N·m 0,002 N·m 0,04% 359,75° -0,25° -0,07% 9 4,900 N·m 0,000 N·m 0,00% 359,60° -0,40° -0,11% 9 0,002 N·m 0,04% 0,15° 0,04%

10 4,912 N·m 0,012 N·m 0,24% 356,00° -4,00° -1,11% 10 4,900 N·m 0,000 N·m 0,00% 355,40° -4,60° -1,28% 10 0,012 N·m 0,24% 0,60° 0,17%

11 4,898 N·m -0,002 N·m -0,04% 358,00° -2,00° -0,56% 11 4,900 N·m 0,000 N·m 0,00% 359,90° -0,10° -0,03% 11 -0,002 N·m -0,04% -1,90° -0,53%

12 4,904 N·m 0,004 N·m 0,08% 359,25° -0,75° -0,21% 12 4,900 N·m 0,000 N·m 0,00% 362,20° 2,20° 0,61% 12 0,004 N·m 0,08% -2,95° -0,82%

13 4,898 N·m -0,002 N·m -0,04% 360,25° 0,25° 0,07% 13 4,900 N·m 0,000 N·m 0,00% 360,60° 0,60° 0,17% 13 -0,002 N·m -0,04% -0,35° -0,10%

14 4,912 N·m 0,012 N·m 0,24% 361,00° 1,00° 0,28% 14 4,910 N·m 0,010 N·m 0,20% 364,40° 4,40° 1,22% 14 0,002 N·m 0,04% -3,40° -0,94%

15 4,896 N·m -0,004 N·m -0,08% 361,25° 1,25° 0,35% 15 4,900 N·m 0,000 N·m 0,00% 360,40° 0,40° 0,11% 15 -0,004 N·m -0,08% 0,85° 0,24%

16 4,896 N·m -0,004 N·m -0,08% 354,25° -5,75° -1,60% 16 4,900 N·m 0,000 N·m 0,00% 357,70° -2,30° -0,64% 16 -0,004 N·m -0,08% -3,45° -0,96%

17 4,902 N·m 0,002 N·m 0,04% 363,75° 3,75° 1,04% 17 4,900 N·m 0,000 N·m 0,00% 364,60° 4,60° 1,28% 17 0,002 N·m 0,04% -0,85° -0,24%

18 4,904 N·m 0,004 N·m 0,08% 361,00° 1,00° 0,28% 18 4,900 N·m 0,000 N·m 0,00% 361,70° 1,70° 0,47% 18 0,004 N·m 0,08% -0,70° -0,19%

19 4,894 N·m -0,006 N·m -0,12% 361,00° 1,00° 0,28% 19 4,900 N·m 0,000 N·m 0,00% 361,70° 1,70° 0,47% 19 -0,006 N·m -0,12% -0,70° -0,19%

20 4,896 N·m -0,004 N·m -0,08% 358,25° -1,75° -0,49% 20 4,900 N·m 0,000 N·m 0,00% 360,20° 0,20° 0,06% 20 -0,004 N·m -0,08% -1,95° -0,54%

21 4,912 N·m 0,012 N·m 0,24% 355,25° -4,75° -1,32% 21 4,900 N·m 0,000 N·m 0,00% 355,80° -4,20° -1,17% 21 0,012 N·m 0,24% -0,55° -0,15%

22 4,904 N·m 0,004 N·m 0,08% 362,50° 2,50° 0,69% 22 4,900 N·m 0,000 N·m 0,00% 367,10° 7,10° 1,97% 22 0,004 N·m 0,08% -4,60° -1,28%

23 4,908 N·m 0,008 N·m 0,16% 356,00° -4,00° -1,11% 23 4,900 N·m 0,000 N·m 0,00% 356,10° -3,90° -1,08% 23 0,008 N·m 0,16% -0,10° -0,03%

24 4,900 N·m 0,000 N·m 0,00% 356,00° -4,00° -1,11% 24 4,900 N·m 0,000 N·m 0,00% 357,60° -2,40° -0,67% 24 0,000 N·m 0,00% -1,60° -0,44%

25 4,908 N·m 0,008 N·m 0,16% 363,75° 3,75° 1,04% 25 4,900 N·m 0,000 N·m 0,00% 365,00° 5,00° 1,39% 25 0,008 N·m 0,16% -1,25° -0,35%

26 4,900 N·m 0,000 N·m 0,00% 361,75° 1,75° 0,49% 26 4,900 N·m 0,000 N·m 0,00% 362,50° 2,50° 0,69% 26 0,000 N·m 0,00% -0,75° -0,21%

27 4,904 N·m 0,004 N·m 0,08% 361,50° 1,50° 0,42% 27 4,900 N·m 0,000 N·m 0,00% 362,80° 2,80° 0,78% 27 0,004 N·m 0,08% -1,30° -0,36%

28 4,912 N·m 0,012 N·m 0,24% 358,50° -1,50° -0,42% 28 4,900 N·m 0,000 N·m 0,00% 358,50° -1,50° -0,42% 28 0,012 N·m 0,24% 0,00° 0,00%

29 4,900 N·m 0,000 N·m 0,00% 360,25° 0,25° 0,07% 29 4,900 N·m 0,000 N·m 0,00% 363,10° 3,10° 0,86% 29 0,000 N·m 0,00% -2,85° -0,79%

30 4,910 N·m 0,010 N·m 0,20% 360,50° 0,50° 0,14% 30 4,910 N·m 0,010 N·m 0,20% 360,90° 0,90° 0,25% 30 0,000 N·m 0,00% -0,40° -0,11%

31 4,892 N·m -0,008 N·m -0,16% 355,25° -4,75° -1,32% 31 4,900 N·m 0,000 N·m 0,00% 358,50° -1,50° -0,42% 31 -0,008 N·m -0,16% -3,25° -0,90%

32 4,910 N·m 0,010 N·m 0,20% 363,50° 3,50° 0,97% 32 4,900 N·m 0,000 N·m 0,00% 365,80° 5,80° 1,61% 32 0,010 N·m 0,20% -2,30° -0,64%

33 4,898 N·m -0,002 N·m -0,04% 360,75° 0,75° 0,21% 33 4,900 N·m 0,000 N·m 0,00% 361,70° 1,70° 0,47% 33 -0,002 N·m -0,04% -0,95° -0,26%

34 4,908 N·m 0,008 N·m 0,16% 361,00° 1,00° 0,28% 34 4,900 N·m 0,000 N·m 0,00% 362,80° 2,80° 0,78% 34 0,008 N·m 0,16% -1,80° -0,50%

35 4,910 N·m 0,010 N·m 0,20% 362,00° 2,00° 0,56% 35 4,900 N·m 0,000 N·m 0,00% 362,80° 2,80° 0,78% 35 0,010 N·m 0,20% -0,80° -0,22%

36 4,904 N·m 0,004 N·m 0,08% 362,00° 2,00° 0,56% 36 4,900 N·m 0,000 N·m 0,00% 363,50° 3,50° 0,97% 36 0,004 N·m 0,08% -1,50° -0,42%

37 4,894 N·m -0,006 N·m -0,12% 360,00° 0,00° 0,00% 37 4,900 N·m 0,000 N·m 0,00% 360,70° 0,70° 0,19% 37 -0,006 N·m -0,12% -0,70° -0,19%

38 4,908 N·m 0,008 N·m 0,16% 354,00° -6,00° -1,67% 38 4,900 N·m 0,000 N·m 0,00% 354,50° -5,50° -1,53% 38 0,008 N·m 0,16% -0,50° -0,14%

39 4,896 N·m -0,004 N·m -0,08% 359,50° -0,50° -0,14% 39 4,900 N·m 0,000 N·m 0,00% 361,40° 1,40° 0,39% 39 -0,004 N·m -0,08% -1,90° -0,53%

40 4,908 N·m 0,008 N·m 0,16% 358,00° -2,00° -0,56% 40 4,900 N·m 0,000 N·m 0,00% 357,50° -2,50° -0,69% 40 0,008 N·m 0,16% 0,50° 0,14%

41 4,898 N·m -0,002 N·m -0,04% 360,50° 0,50° 0,14% 41 4,900 N·m 0,000 N·m 0,00% 365,40° 5,40° 1,50% 41 -0,002 N·m -0,04% -4,90° -1,36%

42 4,908 N·m 0,008 N·m 0,16% 358,00° -2,00° -0,56% 42 4,900 N·m 0,000 N·m 0,00% 358,30° -1,70° -0,47% 42 0,008 N·m 0,16% -0,30° -0,08%

43 4,888 N·m -0,012 N·m -0,24% 359,00° -1,00° -0,28% 43 4,900 N·m 0,000 N·m 0,00% 360,80° 0,80° 0,22% 43 -0,012 N·m -0,24% -1,80° -0,50%

44 4,904 N·m 0,004 N·m 0,08% 361,00° 1,00° 0,28% 44 4,910 N·m 0,010 N·m 0,20% 363,10° 3,10° 0,86% 44 -0,006 N·m -0,12% -2,10° -0,58%

45 4,898 N·m -0,002 N·m -0,04% 361,00° 1,00° 0,28% 45 4,900 N·m 0,000 N·m 0,00% 362,40° 2,40° 0,67% 45 -0,002 N·m -0,04% -1,40° -0,39%

46 4,896 N·m -0,004 N·m -0,08% 361,50° 1,50° 0,42% 46 4,900 N·m 0,000 N·m 0,00% 364,80° 4,80° 1,33% 46 -0,004 N·m -0,08% -3,30° -0,92%

47 4,900 N·m 0,000 N·m 0,00% 363,25° 3,25° 0,90% 47 4,910 N·m 0,010 N·m 0,20% 365,80° 5,80° 1,61% 47 -0,010 N·m -0,20% -2,55° -0,71%

48 4,904 N·m 0,004 N·m 0,08% 361,50° 1,50° 0,42% 48 4,900 N·m 0,000 N·m 0,00% 362,50° 2,50° 0,69% 48 0,004 N·m 0,08% -1,00° -0,28%

49 4,906 N·m 0,006 N·m 0,12% 359,25° -0,75° -0,21% 49 4,900 N·m 0,000 N·m 0,00% 359,80° -0,20° -0,06% 49 0,006 N·m 0,12% -0,55° -0,15%

50 4,894 N·m -0,006 N·m -0,12% 356,00° -4,00° -1,11% 50 4,900 N·m 0,000 N·m 0,00% 357,10° -2,90° -0,81% 50 -0,006 N·m -0,12% -1,10° -0,31%

51 4,902 N·m 0,002 N·m 0,04% 359,25° -0,75° -0,21% 51 4,900 N·m 0,000 N·m 0,00% 360,20° 0,20° 0,06% 51 0,002 N·m 0,04% -0,95° -0,26%

52 4,892 N·m -0,008 N·m -0,16% 361,50° 1,50° 0,42% 52 4,900 N·m 0,000 N·m 0,00% 361,90° 1,90° 0,53% 52 -0,008 N·m -0,16% -0,40° -0,11%

53 4,908 N·m 0,008 N·m 0,16% 360,25° 0,25° 0,07% 53 4,910 N·m 0,010 N·m 0,20% 361,60° 1,60° 0,44% 53 -0,002 N·m -0,04% -1,35° -0,37%

54 4,896 N·m -0,004 N·m -0,08% 360,75° 0,75° 0,21% 54 4,900 N·m 0,000 N·m 0,00% 361,60° 1,60° 0,44% 54 -0,004 N·m -0,08% -0,85° -0,24%

55 4,904 N·m 0,004 N·m 0,08% 359,25° -0,75° -0,21% 55 4,900 N·m 0,000 N·m 0,00% 363,30° 3,30° 0,92% 55 0,004 N·m 0,08% -4,05° -1,13%

56 4,910 N·m 0,010 N·m 0,20% 361,25° 1,25° 0,35% 56 4,910 N·m 0,010 N·m 0,20% 361,10° 1,10° 0,31% 56 0,000 N·m 0,00% 0,15° 0,04%

57 4,902 N·m 0,002 N·m 0,04% 357,50° -2,50° -0,69% 57 4,900 N·m 0,000 N·m 0,00% 359,40° -0,60° -0,17% 57 0,002 N·m 0,04% -1,90° -0,53%

58 4,896 N·m -0,004 N·m -0,08% 359,00° -1,00° -0,28% 58 4,900 N·m 0,000 N·m 0,00% 359,20° -0,80° -0,22% 58 -0,004 N·m -0,08% -0,20° -0,06%

59 4,894 N·m -0,006 N·m -0,12% 359,75° -0,25° -0,07% 59 4,900 N·m 0,000 N·m 0,00% 360,40° 0,40° 0,11% 59 -0,006 N·m -0,12% -0,65° -0,18%

60 4,914 N·m 0,014 N·m 0,29% 356,25° -3,75° -1,04% 60 4,910 N·m 0,010 N·m 0,20% 357,00° -3,00° -0,83% 60 0,004 N·m 0,08% -0,75° -0,21%

61 4,892 N·m -0,008 N·m -0,16% 352,75° -7,25° -2,01% 61 4,900 N·m 0,000 N·m 0,00% 357,50° -2,50° -0,69% 61 -0,008 N·m -0,16% -4,75° -1,32%

62 4,900 N·m 0,000 N·m 0,00% 354,75° -5,25° -1,46% 62 4,900 N·m 0,000 N·m 0,00% 356,50° -3,50° -0,97% 62 0,000 N·m 0,00% -1,75° -0,49%

63 4,894 N·m -0,006 N·m -0,12% 356,75° -3,25° -0,90% 63 4,900 N·m 0,000 N·m 0,00% 359,30° -0,70° -0,19% 63 -0,006 N·m -0,12% -2,55° -0,71%

64 4,914 N·m 0,014 N·m 0,29% 358,75° -1,25° -0,35% 64 4,900 N·m 0,000 N·m 0,00% 359,30° -0,70° -0,19% 64 0,014 N·m 0,29% -0,55° -0,15%

65 4,894 N·m -0,006 N·m -0,12% 355,75° -4,25° -1,18% 65 4,900 N·m 0,000 N·m 0,00% 358,90° -1,10° -0,31% 65 -0,006 N·m -0,12% -3,15° -0,87%

66 4,900 N·m 0,000 N·m 0,00% 356,50° -3,50° -0,97% 66 4,900 N·m 0,000 N·m 0,00% 356,40° -3,60° -1,00% 66 0,000 N·m 0,00% 0,10° 0,03%

67 4,886 N·m -0,014 N·m -0,29% 353,00° -7,00° -1,94% 67 4,900 N·m 0,000 N·m 0,00% 357,60° -2,40° -0,67% 67 -0,014 N·m -0,29% -4,60° -1,28%

68 4,912 N·m 0,012 N·m 0,24% 356,50° -3,50° -0,97% 68 4,900 N·m 0,000 N·m 0,00% 356,10° -3,90° -1,08% 68 0,012 N·m 0,24% 0,40° 0,11%

69 4,898 N·m -0,002 N·m -0,04% 359,75° -0,25° -0,07% 69 4,910 N·m 0,010 N·m 0,20% 361,40° 1,40° 0,39% 69 -0,012 N·m -0,24% -1,65° -0,46%

70 4,900 N·m 0,000 N·m 0,00% 361,25° 1,25° 0,35% 70 4,910 N·m 0,010 N·m 0,20% 362,10° 2,10° 0,58% 70 -0,010 N·m -0,20% -0,85° -0,24%

71 4,896 N·m -0,004 N·m -0,08% 361,25° 1,25° 0,35% 71 4,900 N·m 0,000 N·m 0,00% 362,80° 2,80° 0,78% 71 -0,004 N·m -0,08% -1,55° -0,43%

72 4,896 N·m -0,004 N·m -0,08% 358,00° -2,00° -0,56% 72 4,900 N·m 0,000 N·m 0,00% 359,90° -0,10° -0,03% 72 -0,004 N·m -0,08% -1,90° -0,53%

73 4,892 N·m -0,008 N·m -0,16% 361,00° 1,00° 0,28% 73 4,900 N·m 0,000 N·m 0,00% 362,10° 2,10° 0,58% 73 -0,008 N·m -0,16% -1,10° -0,31%

74 4,888 N·m -0,012 N·m -0,24% 354,25° -5,75° -1,60% 74 4,900 N·m 0,000 N·m 0,00% 356,50° -3,50° -0,97% 74 -0,012 N·m -0,24% -2,25° -0,63%

75 4,914 N·m 0,014 N·m 0,29% 359,75° -0,25° -0,07% 75 4,900 N·m 0,000 N·m 0,00% 360,40° 0,40° 0,11% 75 0,014 N·m 0,29% -0,65° -0,18%

76 4,900 N·m 0,000 N·m 0,00% 359,50° -0,50° -0,14% 76 4,900 N·m 0,000 N·m 0,00% 362,60° 2,60° 0,72% 76 0,000 N·m 0,00% -3,10° -0,86%

77 4,902 N·m 0,002 N·m 0,04% 362,50° 2,50° 0,69% 77 4,900 N·m 0,000 N·m 0,00% 363,20° 3,20° 0,89% 77 0,002 N·m 0,04% -0,70° -0,19%

78 4,894 N·m -0,006 N·m -0,12% 358,50° -1,50° -0,42% 78 4,900 N·m 0,000 N·m 0,00% 361,30° 1,30° 0,36% 78 -0,006 N·m -0,12% -2,80° -0,78%

79 4,892 N·m -0,008 N·m -0,16% 359,50° -0,50° -0,14% 79 4,900 N·m 0,000 N·m 0,00% 360,50° 0,50° 0,14% 79 -0,008 N·m -0,16% -1,00° -0,28%

80 4,890 N·m -0,010 N·m -0,20% 358,00° -2,00° -0,56% 80 4,900 N·m 0,000 N·m 0,00% 359,90° -0,10° -0,03% 80 -0,010 N·m -0,20% -1,90° -0,53%

81 4,912 N·m 0,012 N·m 0,24% 357,50° -2,50° -0,69% 81 4,900 N·m 0,000 N·m 0,00% 357,80° -2,20° -0,61% 81 0,012 N·m 0,24% -0,30° -0,08%

82 4,898 N·m -0,002 N·m -0,04% 358,75° -1,25° -0,35% 82 4,900 N·m 0,000 N·m 0,00% 362,60° 2,60° 0,72% 82 -0,002 N·m -0,04% -3,85° -1,07%

83 4,900 N·m 0,000 N·m 0,00% 360,50° 0,50° 0,14% 83 4,900 N·m 0,000 N·m 0,00% 361,10° 1,10° 0,31% 83 0,000 N·m 0,00% -0,60° -0,17%

84 4,890 N·m -0,010 N·m -0,20% 356,00° -4,00° -1,11% 84 4,900 N·m 0,000 N·m 0,00% 359,90° -0,10° -0,03% 84 -0,010 N·m -0,20% -3,90° -1,08%

85 4,906 N·m 0,006 N·m 0,12% 358,75° -1,25° -0,35% 85 4,900 N·m 0,000 N·m 0,00% 359,30° -0,70° -0,19% 85 0,006 N·m 0,12% -0,55° -0,15%

86 4,898 N·m -0,002 N·m -0,04% 357,50° -2,50° -0,69% 86 4,900 N·m 0,000 N·m 0,00% 360,50° 0,50° 0,14% 86 -0,002 N·m -0,04% -3,00° -0,83%

87 4,906 N·m 0,006 N·m 0,12% 360,25° 0,25° 0,07% 87 4,900 N·m 0,000 N·m 0,00% 361,20° 1,20° 0,33% 87 0,006 N·m 0,12% -0,95° -0,26%

88 4,896 N·m -0,004 N·m -0,08% 358,00° -2,00° -0,56% 88 4,900 N·m 0,000 N·m 0,00% 362,50° 2,50° 0,69% 88 -0,004 N·m -0,08% -4,50° -1,25%

89 4,898 N·m -0,002 N·m -0,04% 360,00° 0,00° 0,00% 89 4,900 N·m 0,000 N·m 0,00% 361,50° 1,50° 0,42% 89 -0,002 N·m -0,04% -1,50° -0,42%

90 4,890 N·m -0,010 N·m -0,20% 358,25° -1,75° -0,49% 90 4,900 N·m 0,000 N·m 0,00% 360,60° 0,60° 0,17% 90 -0,010 N·m -0,20% -2,35° -0,65%

91 4,902 N·m 0,002 N·m 0,04% 361,50° 1,50° 0,42% 91 4,900 N·m 0,000 N·m 0,00% 362,20° 2,20° 0,61% 91 0,002 N·m 0,04% -0,70° -0,19%

92 4,898 N·m -0,002 N·m -0,04% 359,00° -1,00° -0,28% 92 4,900 N·m 0,000 N·m 0,00% 361,70° 1,70° 0,47% 92 -0,002 N·m -0,04% -2,70° -0,75%

93 4,892 N·m -0,008 N·m -0,16% 359,00° -1,00° -0,28% 93 4,900 N·m 0,000 N·m 0,00% 360,20° 0,20° 0,06% 93 -0,008 N·m -0,16% -1,20° -0,33%

94 4,900 N·m 0,000 N·m 0,00% 362,50° 2,50° 0,69% 94 4,900 N·m 0,000 N·m 0,00% 363,50° 3,50° 0,97% 94 0,000 N·m 0,00% -1,00° -0,28%

95 4,898 N·m -0,002 N·m -0,04% 362,75° 2,75° 0,76% 95 4,900 N·m 0,000 N·m 0,00% 364,50° 4,50° 1,25% 95 -0,002 N·m -0,04% -1,75° -0,49%

96 4,892 N·m -0,008 N·m -0,16% 362,00° 2,00° 0,56% 96 4,900 N·m 0,000 N·m 0,00% 363,30° 3,30° 0,92% 96 -0,008 N·m -0,16% -1,30° -0,36%

97 4,902 N·m 0,002 N·m 0,04% 359,50° -0,50° -0,14% 97 4,900 N·m 0,000 N·m 0,00% 360,00° 0,00° 0,00% 97 0,002 N·m 0,04% -0,50° -0,14%

98 4,886 N·m -0,014 N·m -0,29% 356,75° -3,25° -0,90% 98 4,900 N·m 0,000 N·m 0,00% 360,80° 0,80° 0,22% 98 -0,014 N·m -0,29% -4,05° -1,13%

99 4,902 N·m 0,002 N·m 0,04% 360,00° 0,00° 0,00% 99 4,900 N·m 0,000 N·m 0,00% 363,30° 3,30° 0,92% 99 0,002 N·m 0,04% -3,30° -0,92%

100 4,892 N·m -0,008 N·m -0,16% 358,50° -1,50° -0,42% 100 4,910 N·m 0,010 N·m 0,20% 363,40° 3,40° 0,94% 100 -0,018 N·m -0,37% -4,90° -1,36%
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Test point : Test point : Test point :

2018-07-30 Serial-no.: 18240039 2018-07-30

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240039 2018-07-30 Serial-no.: 18240039

2 - test point 30% - 360° soft 09.09.2018



2 - Chart - 30% - 360° - soft
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Drehmomentvergleich

Master - Messbank EC - Schrauber - Prüfling

340,00°

345,00°

350,00°

355,00°

360,00°

365,00°

370,00°

375,00°

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

3
3

3
4

3
5

3
6

3
7

3
8

3
9

4
0

4
1

4
2

4
3

4
4

4
5

4
6

4
7

4
8

4
9

5
0

5
1

5
2

5
3

5
4

5
5

5
6

5
7

5
8

5
9

6
0

6
1

6
2

6
3

6
4

6
5

6
6

6
7

6
8

6
9

7
0

7
1

7
2

7
3

7
4

7
5

7
6

7
7

7
8

7
9

8
0

8
1

8
2

8
3

8
4

8
5

8
6

8
7

8
8

8
9

9
0

9
1

9
2

9
3

9
4

9
5

9
6

9
7

9
8

9
9

10
0

T
e

s
t 
a

n
g

le
 (

W
s
o
ll)

  
3

6
0

°
±

1
5

°

Anzahl

Winkelvergleich

Master - Messbank EC - Schrauber - Prüfling

4,870 N·m

4,875 N·m

4,880 N·m

4,885 N·m

4,890 N·m

4,895 N·m

4,900 N·m

4,905 N·m

4,910 N·m

4,915 N·m

4,920 N·m

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

3
3

3
4

3
5

3
6

3
7

3
8

3
9

4
0

4
1

4
2

4
3

4
4

4
5

4
6

4
7

4
8

4
9

5
0

5
1

5
2

5
3

5
4

5
5

5
6

5
7

5
8

5
9

6
0

6
1

6
2

6
3

6
4

6
5

6
6

6
7

6
8

6
9

7
0

7
1

7
2

7
3

7
4

7
5

7
6

7
7

7
8

7
9

8
0

8
1

8
2

8
3

8
4

8
5

8
6

8
7

8
8

8
9

9
0

9
1

9
2

9
3

9
4

9
5

9
6

9
7

9
8

9
9

10
0

T
e

s
t 
to

rq
u

e
 (

M
s
o
ll
) 

4
,9

0
 N

·m
  

 ±
7

%

Number of 

Torque reference - actual value comparison

Master - reference EC - tool test sample
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Angle reference - actual value comparison

Master - reference EC - tool test sample

2 - Chart - 30% - 360° - soft 09.09.2018



3 - test point 30% - 360° soft

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

30 % 30 % 30 %

4,900 N∙m Target : 360,00 ° (degree) 4,900 N∙m Target : 360,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 2,450 N∙m Rotation angle starting torque (MαO) : 2,450 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 15,00 ° (degree) 7,00 % ± Tolerance : 15,00 ° (degree) 7,00 % ± Tolerance : 15,00 ° (degree)

0,343 N∙m + Tolerance : 15,00 ° (degree) 0,343 N∙m + Tolerance : 15,00 ° (degree) 0,343 N∙m + Tolerance : 15,00 ° (degree)

0,343 N∙m - Tolerance : 15,00 ° (degree) 0,343 N∙m - Tolerance : 15,00 ° (degree) -0,343 N∙m - Tolerance : -15,00 ° (degree)

5,243 N∙m (To / Mmax) : 375,00 ° (degree) 5,243 N∙m (To / Mmax) : 375,00 ° (degree) 0,343 N∙m (To / Mmax) : 15,00 ° (degree)

4,557 N∙m (Tu / Mmin) : 345,00 ° (degree) 4,557 N∙m (Tu / Mmin) : 345,00 ° (degree) -0,343 N∙m (Tu / Mmin) : -15,00 ° (degree)

Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

4,8718 N·m Average x̅ 362,2675° 4,9013 N·m Average x̅ 365,6170° -0,0295 N·m Average x̅ -3,3495°

4,9000 N·m Maximal Mmax 369,5000° 4,9100 N·m Maximal Mmax 373,5000° 0,0000 N·m Maximal Mmax -0,6000°

4,8460 N·m Minimal Mmin 352,7500° 4,9000 N·m Minimal Mmin 355,0000° -0,0540 N·m Minimal Mmin -6,4000°

0,0540 N·m Scatter R (99,73%) 16,7500° 0,0100 N·m Scatter R (99,73%) 18,5000° 0,0540 N·m Scatter R (99,73%) 5,8000°

0,0110 N·m Standard deviation  s 3,5949° 0,0034 N·m Standard deviation  s 3,6433° 0,0113 N·m Standard deviation  s 1,2407°

0,0663 N·m 6 x Standard deviation 6 s 21,5694° 0,0203 N·m 6 x Standard deviation 6 s 21,8601° 0,0678 N·m 6 x Standard deviation 6 s 7,4440°

2,4359 N·m Torque rate 2,4507 N·m Torque rate -0,0148 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

10,3470 Capability index Cm Cm 1,3909 33,8267 Capability index Cm Cm 1,3724 10,1237 Capability index Cm Cm 4,0301

9,4963 Capability index Cmk Cmk 1,1806 33,6985 Capability index Cmk Cmk 0,8585 9,2530 Capability index Cmk Cmk 3,1302

SN: 18240041 Date: 2018-07-30 SN: 18240041 Date: 2018-07-30 SN: 18240041 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Difference       

(N∙m)

Difference            

(%)

Difference         

(°) 

Difference                                 

(%)

1 4,877 N·m -0,023 N·m -0,47% 357,50° -2,50° -0,69% 1 4,900 N·m 0,000 N·m 0,00% 358,70° -1,30° -0,36% 1 -0,023 N·m -0,47% -1,20° -0,33%

2 4,877 N·m -0,023 N·m -0,47% 361,00° 1,00° 0,28% 2 4,900 N·m 0,000 N·m 0,00% 363,60° 3,60° 1,00% 2 -0,023 N·m -0,47% -2,60° -0,72%

3 4,875 N·m -0,025 N·m -0,51% 361,75° 1,75° 0,49% 3 4,900 N·m 0,000 N·m 0,00% 364,60° 4,60° 1,28% 3 -0,025 N·m -0,51% -2,85° -0,79%

4 4,886 N·m -0,014 N·m -0,29% 364,75° 4,75° 1,32% 4 4,900 N·m 0,000 N·m 0,00% 367,90° 7,90° 2,19% 4 -0,014 N·m -0,29% -3,15° -0,87%

5 4,867 N·m -0,033 N·m -0,67% 365,00° 5,00° 1,39% 5 4,900 N·m 0,000 N·m 0,00% 368,30° 8,30° 2,31% 5 -0,033 N·m -0,67% -3,30° -0,92%

6 4,900 N·m 0,000 N·m 0,00% 366,50° 6,50° 1,81% 6 4,900 N·m 0,000 N·m 0,00% 368,70° 8,70° 2,42% 6 0,000 N·m 0,00% -2,20° -0,61%

7 4,875 N·m -0,025 N·m -0,51% 363,00° 3,00° 0,83% 7 4,900 N·m 0,000 N·m 0,00% 365,20° 5,20° 1,44% 7 -0,025 N·m -0,51% -2,20° -0,61%

8 4,873 N·m -0,027 N·m -0,55% 367,50° 7,50° 2,08% 8 4,900 N·m 0,000 N·m 0,00% 371,40° 11,40° 3,17% 8 -0,027 N·m -0,55% -3,90° -1,08%

9 4,871 N·m -0,029 N·m -0,59% 366,75° 6,75° 1,88% 9 4,900 N·m 0,000 N·m 0,00% 368,40° 8,40° 2,33% 9 -0,029 N·m -0,59% -1,65° -0,46%

10 4,869 N·m -0,031 N·m -0,63% 368,75° 8,75° 2,43% 10 4,910 N·m 0,010 N·m 0,20% 372,70° 12,70° 3,53% 10 -0,041 N·m -0,84% -3,95° -1,10%

11 4,886 N·m -0,014 N·m -0,29% 369,00° 9,00° 2,50% 11 4,900 N·m 0,000 N·m 0,00% 370,70° 10,70° 2,97% 11 -0,014 N·m -0,29% -1,70° -0,47%

12 4,873 N·m -0,027 N·m -0,55% 368,00° 8,00° 2,22% 12 4,900 N·m 0,000 N·m 0,00% 372,30° 12,30° 3,42% 12 -0,027 N·m -0,55% -4,30° -1,19%

13 4,886 N·m -0,014 N·m -0,29% 365,50° 5,50° 1,53% 13 4,900 N·m 0,000 N·m 0,00% 369,00° 9,00° 2,50% 13 -0,014 N·m -0,29% -3,50° -0,97%

14 4,865 N·m -0,035 N·m -0,71% 366,50° 6,50° 1,81% 14 4,900 N·m 0,000 N·m 0,00% 369,70° 9,70° 2,69% 14 -0,035 N·m -0,71% -3,20° -0,89%

15 4,882 N·m -0,018 N·m -0,37% 366,75° 6,75° 1,88% 15 4,900 N·m 0,000 N·m 0,00% 369,40° 9,40° 2,61% 15 -0,018 N·m -0,37% -2,65° -0,74%

16 4,863 N·m -0,037 N·m -0,76% 363,00° 3,00° 0,83% 16 4,900 N·m 0,000 N·m 0,00% 365,10° 5,10° 1,42% 16 -0,037 N·m -0,76% -2,10° -0,58%

17 4,875 N·m -0,025 N·m -0,51% 365,00° 5,00° 1,39% 17 4,900 N·m 0,000 N·m 0,00% 369,10° 9,10° 2,53% 17 -0,025 N·m -0,51% -4,10° -1,14%

18 4,859 N·m -0,041 N·m -0,84% 366,25° 6,25° 1,74% 18 4,910 N·m 0,010 N·m 0,20% 369,40° 9,40° 2,61% 18 -0,051 N·m -1,04% -3,15° -0,87%

19 4,888 N·m -0,012 N·m -0,24% 369,50° 9,50° 2,64% 19 4,900 N·m 0,000 N·m 0,00% 370,10° 10,10° 2,81% 19 -0,012 N·m -0,24% -0,60° -0,17%

20 4,863 N·m -0,037 N·m -0,76% 369,00° 9,00° 2,50% 20 4,900 N·m 0,000 N·m 0,00% 373,50° 13,50° 3,75% 20 -0,037 N·m -0,76% -4,50° -1,25%

21 4,888 N·m -0,012 N·m -0,24% 366,50° 6,50° 1,81% 21 4,900 N·m 0,000 N·m 0,00% 367,90° 7,90° 2,19% 21 -0,012 N·m -0,24% -1,40° -0,39%

22 4,873 N·m -0,027 N·m -0,55% 368,25° 8,25° 2,29% 22 4,910 N·m 0,010 N·m 0,20% 372,80° 12,80° 3,56% 22 -0,037 N·m -0,76% -4,55° -1,26%

23 4,873 N·m -0,027 N·m -0,55% 357,75° -2,25° -0,62% 23 4,900 N·m 0,000 N·m 0,00% 361,80° 1,80° 0,50% 23 -0,027 N·m -0,55% -4,05° -1,13%

24 4,879 N·m -0,021 N·m -0,43% 364,25° 4,25° 1,18% 24 4,910 N·m 0,010 N·m 0,20% 369,20° 9,20° 2,56% 24 -0,031 N·m -0,63% -4,95° -1,37%

25 4,871 N·m -0,029 N·m -0,59% 359,50° -0,50° -0,14% 25 4,900 N·m 0,000 N·m 0,00% 364,50° 4,50° 1,25% 25 -0,029 N·m -0,59% -5,00° -1,39%

26 4,853 N·m -0,047 N·m -0,96% 352,75° -7,25° -2,01% 26 4,900 N·m 0,000 N·m 0,00% 355,00° -5,00° -1,39% 26 -0,047 N·m -0,96% -2,25° -0,63%

27 4,871 N·m -0,029 N·m -0,59% 361,25° 1,25° 0,35% 27 4,900 N·m 0,000 N·m 0,00% 365,00° 5,00° 1,39% 27 -0,029 N·m -0,59% -3,75° -1,04%

28 4,896 N·m -0,004 N·m -0,08% 364,00° 4,00° 1,11% 28 4,910 N·m 0,010 N·m 0,20% 365,70° 5,70° 1,58% 28 -0,014 N·m -0,29% -1,70° -0,47%

29 4,865 N·m -0,035 N·m -0,71% 355,00° -5,00° -1,39% 29 4,900 N·m 0,000 N·m 0,00% 358,20° -1,80° -0,50% 29 -0,035 N·m -0,71% -3,20° -0,89%

30 4,873 N·m -0,027 N·m -0,55% 360,75° 0,75° 0,21% 30 4,900 N·m 0,000 N·m 0,00% 365,10° 5,10° 1,42% 30 -0,027 N·m -0,55% -4,35° -1,21%

31 4,896 N·m -0,004 N·m -0,08% 363,00° 3,00° 0,83% 31 4,900 N·m 0,000 N·m 0,00% 365,60° 5,60° 1,56% 31 -0,004 N·m -0,08% -2,60° -0,72%

32 4,873 N·m -0,027 N·m -0,55% 364,75° 4,75° 1,32% 32 4,910 N·m 0,010 N·m 0,20% 368,90° 8,90° 2,47% 32 -0,037 N·m -0,76% -4,15° -1,15%

33 4,886 N·m -0,014 N·m -0,29% 362,00° 2,00° 0,56% 33 4,900 N·m 0,000 N·m 0,00% 364,10° 4,10° 1,14% 33 -0,014 N·m -0,29% -2,10° -0,58%

34 4,886 N·m -0,014 N·m -0,29% 366,00° 6,00° 1,67% 34 4,900 N·m 0,000 N·m 0,00% 368,10° 8,10° 2,25% 34 -0,014 N·m -0,29% -2,10° -0,58%

35 4,882 N·m -0,018 N·m -0,37% 365,50° 5,50° 1,53% 35 4,900 N·m 0,000 N·m 0,00% 367,80° 7,80° 2,17% 35 -0,018 N·m -0,37% -2,30° -0,64%

36 4,863 N·m -0,037 N·m -0,76% 357,75° -2,25° -0,62% 36 4,900 N·m 0,000 N·m 0,00% 362,50° 2,50° 0,69% 36 -0,037 N·m -0,76% -4,75° -1,32%

37 4,875 N·m -0,025 N·m -0,51% 359,75° -0,25° -0,07% 37 4,900 N·m 0,000 N·m 0,00% 364,70° 4,70° 1,31% 37 -0,025 N·m -0,51% -4,95° -1,38%

38 4,888 N·m -0,012 N·m -0,24% 363,75° 3,75° 1,04% 38 4,900 N·m 0,000 N·m 0,00% 366,10° 6,10° 1,69% 38 -0,012 N·m -0,24% -2,35° -0,65%

39 4,882 N·m -0,018 N·m -0,37% 364,50° 4,50° 1,25% 39 4,900 N·m 0,000 N·m 0,00% 365,80° 5,80° 1,61% 39 -0,018 N·m -0,37% -1,30° -0,36%

40 4,892 N·m -0,008 N·m -0,16% 363,50° 3,50° 0,97% 40 4,900 N·m 0,000 N·m 0,00% 365,20° 5,20° 1,44% 40 -0,008 N·m -0,16% -1,70° -0,47%

41 4,865 N·m -0,035 N·m -0,71% 358,75° -1,25° -0,35% 41 4,900 N·m 0,000 N·m 0,00% 361,90° 1,90° 0,53% 41 -0,035 N·m -0,71% -3,15° -0,87%

42 4,867 N·m -0,033 N·m -0,67% 362,50° 2,50° 0,69% 42 4,900 N·m 0,000 N·m 0,00% 365,60° 5,60° 1,56% 42 -0,033 N·m -0,67% -3,10° -0,86%

43 4,867 N·m -0,033 N·m -0,67% 359,50° -0,50° -0,14% 43 4,900 N·m 0,000 N·m 0,00% 364,00° 4,00° 1,11% 43 -0,033 N·m -0,67% -4,50° -1,25%

44 4,871 N·m -0,029 N·m -0,59% 362,50° 2,50° 0,69% 44 4,900 N·m 0,000 N·m 0,00% 366,00° 6,00° 1,67% 44 -0,029 N·m -0,59% -3,50° -0,97%

45 4,873 N·m -0,027 N·m -0,55% 355,25° -4,75° -1,32% 45 4,900 N·m 0,000 N·m 0,00% 356,20° -3,80° -1,06% 45 -0,027 N·m -0,55% -0,95° -0,26%

46 4,882 N·m -0,018 N·m -0,37% 366,50° 6,50° 1,81% 46 4,900 N·m 0,000 N·m 0,00% 368,00° 8,00° 2,22% 46 -0,018 N·m -0,37% -1,50° -0,42%

47 4,875 N·m -0,025 N·m -0,51% 362,00° 2,00° 0,56% 47 4,900 N·m 0,000 N·m 0,00% 365,90° 5,90° 1,64% 47 -0,025 N·m -0,51% -3,90° -1,08%

48 4,853 N·m -0,047 N·m -0,96% 355,50° -4,50° -1,25% 48 4,900 N·m 0,000 N·m 0,00% 358,80° -1,20° -0,33% 48 -0,047 N·m -0,96% -3,30° -0,92%

49 4,873 N·m -0,027 N·m -0,55% 356,50° -3,50° -0,97% 49 4,900 N·m 0,000 N·m 0,00% 358,80° -1,20° -0,33% 49 -0,027 N·m -0,55% -2,30° -0,64%

50 4,879 N·m -0,021 N·m -0,43% 361,50° 1,50° 0,42% 50 4,900 N·m 0,000 N·m 0,00% 365,30° 5,30° 1,47% 50 -0,021 N·m -0,43% -3,80° -1,06%

51 4,871 N·m -0,029 N·m -0,59% 361,75° 1,75° 0,49% 51 4,900 N·m 0,000 N·m 0,00% 366,50° 6,50° 1,81% 51 -0,029 N·m -0,59% -4,75° -1,32%

52 4,881 N·m -0,019 N·m -0,39% 364,75° 4,75° 1,32% 52 4,900 N·m 0,000 N·m 0,00% 366,80° 6,80° 1,89% 52 -0,019 N·m -0,39% -2,05° -0,57%

53 4,861 N·m -0,039 N·m -0,80% 356,75° -3,25° -0,90% 53 4,900 N·m 0,000 N·m 0,00% 362,60° 2,60° 0,72% 53 -0,039 N·m -0,80% -5,85° -1,63%

54 4,867 N·m -0,033 N·m -0,67% 362,50° 2,50° 0,69% 54 4,900 N·m 0,000 N·m 0,00% 365,90° 5,90° 1,64% 54 -0,033 N·m -0,67% -3,40° -0,94%

55 4,886 N·m -0,014 N·m -0,29% 361,25° 1,25° 0,35% 55 4,900 N·m 0,000 N·m 0,00% 363,30° 3,30° 0,92% 55 -0,014 N·m -0,29% -2,05° -0,57%

56 4,865 N·m -0,035 N·m -0,71% 356,50° -3,50° -0,97% 56 4,900 N·m 0,000 N·m 0,00% 358,60° -1,40° -0,39% 56 -0,035 N·m -0,71% -2,10° -0,58%

57 4,873 N·m -0,027 N·m -0,55% 366,25° 6,25° 1,74% 57 4,900 N·m 0,000 N·m 0,00% 368,30° 8,30° 2,31% 57 -0,027 N·m -0,55% -2,05° -0,57%

58 4,877 N·m -0,023 N·m -0,47% 363,25° 3,25° 0,90% 58 4,910 N·m 0,010 N·m 0,20% 366,60° 6,60° 1,83% 58 -0,033 N·m -0,67% -3,35° -0,93%

59 4,865 N·m -0,035 N·m -0,71% 364,00° 4,00° 1,11% 59 4,900 N·m 0,000 N·m 0,00% 367,30° 7,30° 2,03% 59 -0,035 N·m -0,71% -3,30° -0,92%

60 4,884 N·m -0,016 N·m -0,33% 364,25° 4,25° 1,18% 60 4,900 N·m 0,000 N·m 0,00% 365,30° 5,30° 1,47% 60 -0,016 N·m -0,33% -1,05° -0,29%

61 4,881 N·m -0,019 N·m -0,39% 363,00° 3,00° 0,83% 61 4,900 N·m 0,000 N·m 0,00% 365,60° 5,60° 1,56% 61 -0,019 N·m -0,39% -2,60° -0,72%

62 4,863 N·m -0,037 N·m -0,76% 362,00° 2,00° 0,56% 62 4,900 N·m 0,000 N·m 0,00% 365,80° 5,80° 1,61% 62 -0,037 N·m -0,76% -3,80° -1,06%

63 4,884 N·m -0,016 N·m -0,33% 363,50° 3,50° 0,97% 63 4,900 N·m 0,000 N·m 0,00% 365,60° 5,60° 1,56% 63 -0,016 N·m -0,33% -2,10° -0,58%

64 4,859 N·m -0,041 N·m -0,84% 360,75° 0,75° 0,21% 64 4,900 N·m 0,000 N·m 0,00% 362,70° 2,70° 0,75% 64 -0,041 N·m -0,84% -1,95° -0,54%

65 4,863 N·m -0,037 N·m -0,76% 358,25° -1,75° -0,49% 65 4,900 N·m 0,000 N·m 0,00% 362,20° 2,20° 0,61% 65 -0,037 N·m -0,76% -3,95° -1,10%

66 4,875 N·m -0,025 N·m -0,51% 362,75° 2,75° 0,76% 66 4,900 N·m 0,000 N·m 0,00% 366,90° 6,90° 1,92% 66 -0,025 N·m -0,51% -4,15° -1,15%

67 4,869 N·m -0,031 N·m -0,63% 363,00° 3,00° 0,83% 67 4,910 N·m 0,010 N·m 0,20% 367,30° 7,30° 2,03% 67 -0,041 N·m -0,84% -4,30° -1,19%

68 4,881 N·m -0,019 N·m -0,39% 364,50° 4,50° 1,25% 68 4,910 N·m 0,010 N·m 0,20% 368,00° 8,00° 2,22% 68 -0,029 N·m -0,59% -3,50° -0,97%

69 4,863 N·m -0,037 N·m -0,76% 361,50° 1,50° 0,42% 69 4,900 N·m 0,000 N·m 0,00% 365,30° 5,30° 1,47% 69 -0,037 N·m -0,76% -3,80° -1,06%

70 4,869 N·m -0,031 N·m -0,63% 361,25° 1,25° 0,35% 70 4,900 N·m 0,000 N·m 0,00% 366,00° 6,00° 1,67% 70 -0,031 N·m -0,63% -4,75° -1,32%

71 4,859 N·m -0,041 N·m -0,84% 361,50° 1,50° 0,42% 71 4,900 N·m 0,000 N·m 0,00% 364,50° 4,50° 1,25% 71 -0,041 N·m -0,84% -3,00° -0,83%

72 4,890 N·m -0,010 N·m -0,20% 364,00° 4,00° 1,11% 72 4,910 N·m 0,010 N·m 0,20% 365,70° 5,70° 1,58% 72 -0,020 N·m -0,41% -1,70° -0,47%

73 4,867 N·m -0,033 N·m -0,67% 364,25° 4,25° 1,18% 73 4,900 N·m 0,000 N·m 0,00% 370,20° 10,20° 2,83% 73 -0,033 N·m -0,67% -5,95° -1,65%

74 4,853 N·m -0,047 N·m -0,96% 357,25° -2,75° -0,76% 74 4,900 N·m 0,000 N·m 0,00% 359,90° -0,10° -0,03% 74 -0,047 N·m -0,96% -2,65° -0,74%

75 4,884 N·m -0,016 N·m -0,33% 365,25° 5,25° 1,46% 75 4,900 N·m 0,000 N·m 0,00% 369,30° 9,30° 2,58% 75 -0,016 N·m -0,33% -4,05° -1,13%

76 4,855 N·m -0,045 N·m -0,92% 360,50° 0,50° 0,14% 76 4,900 N·m 0,000 N·m 0,00% 364,40° 4,40° 1,22% 76 -0,045 N·m -0,92% -3,90° -1,08%

77 4,871 N·m -0,029 N·m -0,59% 360,50° 0,50° 0,14% 77 4,910 N·m 0,010 N·m 0,20% 365,90° 5,90° 1,64% 77 -0,039 N·m -0,80% -5,40° -1,50%

78 4,859 N·m -0,041 N·m -0,84% 362,50° 2,50° 0,69% 78 4,900 N·m 0,000 N·m 0,00% 366,80° 6,80° 1,89% 78 -0,041 N·m -0,84% -4,30° -1,19%

79 4,871 N·m -0,029 N·m -0,59% 360,00° 0,00° 0,00% 79 4,900 N·m 0,000 N·m 0,00% 362,00° 2,00° 0,56% 79 -0,029 N·m -0,59% -2,00° -0,56%

80 4,859 N·m -0,041 N·m -0,84% 356,25° -3,75° -1,04% 80 4,900 N·m 0,000 N·m 0,00% 359,50° -0,50° -0,14% 80 -0,041 N·m -0,84% -3,25° -0,90%

81 4,865 N·m -0,035 N·m -0,71% 362,50° 2,50° 0,69% 81 4,900 N·m 0,000 N·m 0,00% 367,30° 7,30° 2,03% 81 -0,035 N·m -0,71% -4,80° -1,33%

82 4,867 N·m -0,033 N·m -0,67% 360,00° 0,00° 0,00% 82 4,910 N·m 0,010 N·m 0,20% 364,60° 4,60° 1,28% 82 -0,043 N·m -0,88% -4,60° -1,28%

83 4,869 N·m -0,031 N·m -0,63% 363,00° 3,00° 0,83% 83 4,900 N·m 0,000 N·m 0,00% 365,70° 5,70° 1,58% 83 -0,031 N·m -0,63% -2,70° -0,75%

84 4,882 N·m -0,018 N·m -0,37% 363,75° 3,75° 1,04% 84 4,900 N·m 0,000 N·m 0,00% 366,40° 6,40° 1,78% 84 -0,018 N·m -0,37% -2,65° -0,74%

85 4,869 N·m -0,031 N·m -0,63% 360,75° 0,75° 0,21% 85 4,900 N·m 0,000 N·m 0,00% 364,60° 4,60° 1,28% 85 -0,031 N·m -0,63% -3,85° -1,07%

86 4,869 N·m -0,031 N·m -0,63% 364,75° 4,75° 1,32% 86 4,900 N·m 0,000 N·m 0,00% 369,90° 9,90° 2,75% 86 -0,031 N·m -0,63% -5,15° -1,43%

87 4,877 N·m -0,023 N·m -0,47% 362,00° 2,00° 0,56% 87 4,900 N·m 0,000 N·m 0,00% 365,70° 5,70° 1,58% 87 -0,023 N·m -0,47% -3,70° -1,03%

88 4,853 N·m -0,047 N·m -0,96% 362,25° 2,25° 0,63% 88 4,900 N·m 0,000 N·m 0,00% 367,20° 7,20° 2,00% 88 -0,047 N·m -0,96% -4,95° -1,37%

89 4,857 N·m -0,043 N·m -0,88% 360,50° 0,50° 0,14% 89 4,900 N·m 0,000 N·m 0,00% 364,10° 4,10° 1,14% 89 -0,043 N·m -0,88% -3,60° -1,00%

90 4,853 N·m -0,047 N·m -0,96% 362,25° 2,25° 0,63% 90 4,900 N·m 0,000 N·m 0,00% 366,20° 6,20° 1,72% 90 -0,047 N·m -0,96% -3,95° -1,10%

91 4,859 N·m -0,041 N·m -0,84% 359,00° -1,00° -0,28% 91 4,910 N·m 0,010 N·m 0,20% 365,10° 5,10° 1,42% 91 -0,051 N·m -1,04% -6,10° -1,69%

92 4,850 N·m -0,050 N·m -1,02% 355,00° -5,00° -1,39% 92 4,900 N·m 0,000 N·m 0,00% 358,70° -1,30° -0,36% 92 -0,050 N·m -1,02% -3,70° -1,03%

93 4,857 N·m -0,043 N·m -0,88% 360,50° 0,50° 0,14% 93 4,900 N·m 0,000 N·m 0,00% 364,70° 4,70° 1,31% 93 -0,043 N·m -0,88% -4,20° -1,17%

94 4,877 N·m -0,023 N·m -0,47% 362,00° 2,00° 0,56% 94 4,900 N·m 0,000 N·m 0,00% 364,60° 4,60° 1,28% 94 -0,023 N·m -0,47% -2,60° -0,72%

95 4,865 N·m -0,035 N·m -0,71% 358,50° -1,50° -0,42% 95 4,900 N·m 0,000 N·m 0,00% 362,60° 2,60° 0,72% 95 -0,035 N·m -0,71% -4,10° -1,14%

96 4,871 N·m -0,029 N·m -0,59% 365,25° 5,25° 1,46% 96 4,900 N·m 0,000 N·m 0,00% 369,60° 9,60° 2,67% 96 -0,029 N·m -0,59% -4,35° -1,21%

97 4,865 N·m -0,035 N·m -0,71% 359,75° -0,25° -0,07% 97 4,900 N·m 0,000 N·m 0,00% 364,20° 4,20° 1,17% 97 -0,035 N·m -0,71% -4,45° -1,24%

98 4,865 N·m -0,035 N·m -0,71% 362,50° 2,50° 0,69% 98 4,900 N·m 0,000 N·m 0,00% 368,90° 8,90° 2,47% 98 -0,035 N·m -0,71% -6,40° -1,78%

99 4,879 N·m -0,021 N·m -0,43% 363,75° 3,75° 1,04% 99 4,900 N·m 0,000 N·m 0,00% 367,90° 7,90° 2,19% 99 -0,021 N·m -0,43% -4,15° -1,15%

100 4,846 N·m -0,054 N·m -1,10% 353,00° -7,00° -1,94% 100 4,900 N·m 0,000 N·m 0,00% 356,60° -3,40° -0,94% 100 -0,054 N·m -1,10% -3,60° -1,00%

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240041 2018-07-30 Serial-no.: 18240041 2018-07-30 Serial-no.: 18240041 2018-07-30

Test point : Test point : Test point :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

± Tolerance : ± Tolerance : ± Tolerance :

+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Angle °(degree)

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) :

Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)

n n n

x̅ x̅ x̅

Mmax Mmax Mmax

Mmin Mmin Mmin

R (99,73%) R (99,73%) R (99,73%)

 s  s  s

6 s 6 s 6 s

Homologation Homologation Homologation Homologation Homologation

N·m/° N·m/° N·m/°

TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Homologation

Cm Cm Cm

Cmk Cmk Cmk

Measurement result Measurement result Measurement result 

Torque Angle Torque Angle Torque Angle

3 - test point 30% - 360° soft 09.09.2018



3 - Chart - 30% - 360° - soft
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Torque reference - actual value comparison

Master - reference EC - tool test sample
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Angle reference - actual value comparison

Master - reference EC - tool test sample

3 - Chart - 30% - 360° - soft 09.09.2018



1 - test point 80% - 30° hard

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

80 % 80 % 80 %

11,400 N∙m Target : 30,00 ° (degree) 11,400 N∙m Target : 30,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 5,700 N∙m Rotation angle starting torque (MαO) : 5,700 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree)

0,798 N∙m + Tolerance : 5,00 ° (degree) 0,798 N∙m + Tolerance : 5,00 ° (degree) 0,798 N∙m + Tolerance : 5,00 ° (degree)

0,798 N∙m - Tolerance : 5,00 ° (degree) 0,798 N∙m - Tolerance : 5,00 ° (degree) -0,798 N∙m - Tolerance : -5,00 ° (degree)

12,198 N∙m (To / Mmax) : 35,00 ° (degree) 12,198 N∙m (To / Mmax) : 35,00 ° (degree) 0,798 N∙m (To / Mmax) : 5,00 ° (degree)

10,602 N∙m (Tu / Mmin) : 25,00 ° (degree) 10,602 N∙m (Tu / Mmin) : 25,00 ° (degree) -0,798 N∙m (Tu / Mmin) : -5,00 ° (degree)

Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

11,4362 N·m Average x̅ 29,7775° 11,4652 N·m Average x̅ 31,3990° -0,0290 N·m Average x̅ -1,6215°

11,4870 N·m Maximal Mmax 30,2500° 11,5100 N·m Maximal Mmax 32,3000° -0,0020 N·m Maximal Mmax -0,7500°

11,3900 N·m Minimal Mmin 29,5000° 11,4200 N·m Minimal Mmin 30,5000° -0,0570 N·m Minimal Mmin -2,3000°

0,0970 N·m Scatter R (99,73%) 0,7500° 0,0900 N·m Scatter R (99,73%) 1,8000° 0,0550 N·m Scatter R (99,73%) 1,5500°

0,0187 N·m Standard deviation  s 0,1585° 0,0187 N·m Standard deviation  s 0,2862° 0,0098 N·m Standard deviation  s 0,2723°

0,1124 N·m 6 x Standard deviation 6 s 0,9510° 0,1120 N·m 6 x Standard deviation 6 s 1,7173° 0,0585 N·m 6 x Standard deviation 6 s 1,6339°

68,6172 N·m Torque rate 68,7912 N·m Torque rate -0,1740 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

14,1933 Capability index Cm Cm 10,5157 14,2500 Capability index Cm Cm 5,8232 27,2751 Capability index Cm Cm 6,1204

13,5495 Capability index Cmk Cmk 10,0478 13,0857 Capability index Cmk Cmk 4,1938 26,2839 Capability index Cmk Cmk 4,1356

SN: 18240032 Date: 2018-07-30 SN: 18240032 Date: 2018-07-30 SN: 18240032 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       
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1 11,448 N·m 0,048 N·m 0,42% 29,75° -0,25° -0,83% 1 11,480 N·m 0,080 N·m 0,70% 31,10° 1,10° 3,67% 1 -0,032 N·m -0,28% -1,35° -4,50%

2 11,433 N·m 0,033 N·m 0,29% 29,75° -0,25° -0,83% 2 11,460 N·m 0,060 N·m 0,53% 31,50° 1,50° 5,00% 2 -0,027 N·m -0,24% -1,75° -5,83%

3 11,487 N·m 0,087 N·m 0,76% 30,00° 0,00° 0,00% 3 11,510 N·m 0,110 N·m 0,96% 31,60° 1,60° 5,33% 3 -0,023 N·m -0,20% -1,60° -5,33%

4 11,456 N·m 0,056 N·m 0,49% 30,00° 0,00° 0,00% 4 11,480 N·m 0,080 N·m 0,70% 31,70° 1,70° 5,67% 4 -0,024 N·m -0,21% -1,70° -5,67%

5 11,464 N·m 0,064 N·m 0,56% 30,00° 0,00° 0,00% 5 11,490 N·m 0,090 N·m 0,79% 31,40° 1,40° 4,67% 5 -0,026 N·m -0,23% -1,40° -4,67%

6 11,417 N·m 0,017 N·m 0,15% 29,75° -0,25° -0,83% 6 11,420 N·m 0,020 N·m 0,18% 31,30° 1,30° 4,33% 6 -0,003 N·m -0,03% -1,55° -5,17%

7 11,421 N·m 0,021 N·m 0,18% 29,75° -0,25° -0,83% 7 11,460 N·m 0,060 N·m 0,53% 31,50° 1,50° 5,00% 7 -0,039 N·m -0,34% -1,75° -5,83%

8 11,441 N·m 0,041 N·m 0,36% 29,75° -0,25° -0,83% 8 11,470 N·m 0,070 N·m 0,61% 31,40° 1,40° 4,67% 8 -0,029 N·m -0,25% -1,65° -5,50%

9 11,433 N·m 0,033 N·m 0,29% 29,75° -0,25° -0,83% 9 11,450 N·m 0,050 N·m 0,44% 31,30° 1,30° 4,33% 9 -0,017 N·m -0,15% -1,55° -5,17%

10 11,464 N·m 0,064 N·m 0,56% 29,50° -0,50° -1,67% 10 11,490 N·m 0,090 N·m 0,79% 31,30° 1,30° 4,33% 10 -0,026 N·m -0,23% -1,80° -6,00%

11 11,429 N·m 0,029 N·m 0,25% 29,75° -0,25° -0,83% 11 11,450 N·m 0,050 N·m 0,44% 31,80° 1,80° 6,00% 11 -0,021 N·m -0,18% -2,05° -6,83%

12 11,425 N·m 0,025 N·m 0,22% 29,50° -0,50° -1,67% 12 11,450 N·m 0,050 N·m 0,44% 31,80° 1,80° 6,00% 12 -0,025 N·m -0,22% -2,30° -7,67%

13 11,468 N·m 0,068 N·m 0,60% 29,75° -0,25° -0,83% 13 11,490 N·m 0,090 N·m 0,79% 31,80° 1,80° 6,00% 13 -0,022 N·m -0,19% -2,05° -6,83%

14 11,452 N·m 0,052 N·m 0,46% 29,75° -0,25° -0,83% 14 11,480 N·m 0,080 N·m 0,70% 31,60° 1,60° 5,33% 14 -0,028 N·m -0,25% -1,85° -6,17%

15 11,429 N·m 0,029 N·m 0,25% 30,00° 0,00° 0,00% 15 11,460 N·m 0,060 N·m 0,53% 31,90° 1,90° 6,33% 15 -0,031 N·m -0,27% -1,90° -6,33%

16 11,405 N·m 0,005 N·m 0,04% 29,75° -0,25° -0,83% 16 11,430 N·m 0,030 N·m 0,26% 31,20° 1,20° 4,00% 16 -0,025 N·m -0,22% -1,45° -4,83%

17 11,441 N·m 0,041 N·m 0,36% 29,50° -0,50° -1,67% 17 11,460 N·m 0,060 N·m 0,53% 31,40° 1,40° 4,67% 17 -0,019 N·m -0,17% -1,90° -6,33%

18 11,433 N·m 0,033 N·m 0,29% 29,75° -0,25° -0,83% 18 11,470 N·m 0,070 N·m 0,61% 31,40° 1,40° 4,67% 18 -0,037 N·m -0,32% -1,65° -5,50%

19 11,421 N·m 0,021 N·m 0,18% 29,75° -0,25° -0,83% 19 11,470 N·m 0,070 N·m 0,61% 31,40° 1,40° 4,67% 19 -0,049 N·m -0,43% -1,65° -5,50%

20 11,476 N·m 0,076 N·m 0,67% 30,00° 0,00° 0,00% 20 11,490 N·m 0,090 N·m 0,79% 31,70° 1,70° 5,67% 20 -0,014 N·m -0,12% -1,70° -5,67%

21 11,433 N·m 0,033 N·m 0,29% 29,75° -0,25° -0,83% 21 11,450 N·m 0,050 N·m 0,44% 31,70° 1,70° 5,67% 21 -0,017 N·m -0,15% -1,95° -6,50%

22 11,448 N·m 0,048 N·m 0,42% 30,00° 0,00° 0,00% 22 11,470 N·m 0,070 N·m 0,61% 31,60° 1,60° 5,33% 22 -0,022 N·m -0,19% -1,60° -5,33%

23 11,437 N·m 0,037 N·m 0,32% 29,75° -0,25° -0,83% 23 11,470 N·m 0,070 N·m 0,61% 31,70° 1,70° 5,67% 23 -0,033 N·m -0,29% -1,95° -6,50%

24 11,429 N·m 0,029 N·m 0,25% 29,75° -0,25° -0,83% 24 11,450 N·m 0,050 N·m 0,44% 31,10° 1,10° 3,67% 24 -0,021 N·m -0,18% -1,35° -4,50%

25 11,429 N·m 0,029 N·m 0,25% 30,00° 0,00° 0,00% 25 11,460 N·m 0,060 N·m 0,53% 31,50° 1,50° 5,00% 25 -0,031 N·m -0,27% -1,50° -5,00%

26 11,425 N·m 0,025 N·m 0,22% 29,50° -0,50° -1,67% 26 11,460 N·m 0,060 N·m 0,53% 30,90° 0,90° 3,00% 26 -0,035 N·m -0,31% -1,40° -4,67%

27 11,421 N·m 0,021 N·m 0,18% 29,75° -0,25° -0,83% 27 11,470 N·m 0,070 N·m 0,61% 31,10° 1,10° 3,67% 27 -0,049 N·m -0,43% -1,35° -4,50%

28 11,448 N·m 0,048 N·m 0,42% 29,75° -0,25° -0,83% 28 11,480 N·m 0,080 N·m 0,70% 31,40° 1,40° 4,67% 28 -0,032 N·m -0,28% -1,65° -5,50%

29 11,417 N·m 0,017 N·m 0,15% 29,75° -0,25° -0,83% 29 11,450 N·m 0,050 N·m 0,44% 30,70° 0,70° 2,33% 29 -0,033 N·m -0,29% -0,95° -3,17%

30 11,452 N·m 0,052 N·m 0,46% 29,75° -0,25° -0,83% 30 11,480 N·m 0,080 N·m 0,70% 31,50° 1,50° 5,00% 30 -0,028 N·m -0,25% -1,75° -5,83%

31 11,460 N·m 0,060 N·m 0,53% 29,75° -0,25° -0,83% 31 11,500 N·m 0,100 N·m 0,88% 31,60° 1,60° 5,33% 31 -0,040 N·m -0,35% -1,85° -6,17%

32 11,441 N·m 0,041 N·m 0,36% 29,75° -0,25° -0,83% 32 11,460 N·m 0,060 N·m 0,53% 31,80° 1,80° 6,00% 32 -0,019 N·m -0,17% -2,05° -6,83%

33 11,441 N·m 0,041 N·m 0,36% 29,75° -0,25° -0,83% 33 11,470 N·m 0,070 N·m 0,61% 31,30° 1,30° 4,33% 33 -0,029 N·m -0,25% -1,55° -5,17%

34 11,448 N·m 0,048 N·m 0,42% 29,75° -0,25° -0,83% 34 11,480 N·m 0,080 N·m 0,70% 31,30° 1,30° 4,33% 34 -0,032 N·m -0,28% -1,55° -5,17%

35 11,460 N·m 0,060 N·m 0,53% 29,75° -0,25° -0,83% 35 11,480 N·m 0,080 N·m 0,70% 31,30° 1,30° 4,33% 35 -0,020 N·m -0,18% -1,55° -5,17%

36 11,425 N·m 0,025 N·m 0,22% 29,75° -0,25° -0,83% 36 11,460 N·m 0,060 N·m 0,53% 31,60° 1,60° 5,33% 36 -0,035 N·m -0,31% -1,85° -6,17%

37 11,402 N·m 0,002 N·m 0,02% 29,50° -0,50° -1,67% 37 11,440 N·m 0,040 N·m 0,35% 31,20° 1,20° 4,00% 37 -0,038 N·m -0,33% -1,70° -5,67%

38 11,413 N·m 0,013 N·m 0,11% 29,75° -0,25° -0,83% 38 11,440 N·m 0,040 N·m 0,35% 31,00° 1,00° 3,33% 38 -0,027 N·m -0,24% -1,25° -4,17%

39 11,417 N·m 0,017 N·m 0,15% 29,50° -0,50° -1,67% 39 11,450 N·m 0,050 N·m 0,44% 31,20° 1,20° 4,00% 39 -0,033 N·m -0,29% -1,70° -5,67%

40 11,441 N·m 0,041 N·m 0,36% 29,75° -0,25° -0,83% 40 11,480 N·m 0,080 N·m 0,70% 31,60° 1,60° 5,33% 40 -0,039 N·m -0,34% -1,85° -6,17%

41 11,429 N·m 0,029 N·m 0,25% 29,50° -0,50° -1,67% 41 11,460 N·m 0,060 N·m 0,53% 31,30° 1,30° 4,33% 41 -0,031 N·m -0,27% -1,80° -6,00%

42 11,425 N·m 0,025 N·m 0,22% 29,75° -0,25° -0,83% 42 11,450 N·m 0,050 N·m 0,44% 31,80° 1,80° 6,00% 42 -0,025 N·m -0,22% -2,05° -6,83%

43 11,417 N·m 0,017 N·m 0,15% 29,75° -0,25° -0,83% 43 11,460 N·m 0,060 N·m 0,53% 31,30° 1,30° 4,33% 43 -0,043 N·m -0,38% -1,55° -5,17%

44 11,433 N·m 0,033 N·m 0,29% 29,75° -0,25° -0,83% 44 11,470 N·m 0,070 N·m 0,61% 30,50° 0,50° 1,67% 44 -0,037 N·m -0,32% -0,75° -2,50%

45 11,413 N·m 0,013 N·m 0,11% 29,50° -0,50° -1,67% 45 11,450 N·m 0,050 N·m 0,44% 31,20° 1,20° 4,00% 45 -0,037 N·m -0,32% -1,70° -5,67%

46 11,448 N·m 0,048 N·m 0,42% 29,75° -0,25° -0,83% 46 11,480 N·m 0,080 N·m 0,70% 31,10° 1,10° 3,67% 46 -0,032 N·m -0,28% -1,35° -4,50%

47 11,437 N·m 0,037 N·m 0,32% 29,75° -0,25° -0,83% 47 11,480 N·m 0,080 N·m 0,70% 31,20° 1,20° 4,00% 47 -0,043 N·m -0,38% -1,45° -4,83%

48 11,429 N·m 0,029 N·m 0,25% 29,75° -0,25° -0,83% 48 11,470 N·m 0,070 N·m 0,61% 31,50° 1,50° 5,00% 48 -0,041 N·m -0,36% -1,75° -5,83%

49 11,456 N·m 0,056 N·m 0,49% 29,75° -0,25° -0,83% 49 11,480 N·m 0,080 N·m 0,70% 31,60° 1,60° 5,33% 49 -0,024 N·m -0,21% -1,85° -6,17%

50 11,421 N·m 0,021 N·m 0,18% 29,50° -0,50° -1,67% 50 11,450 N·m 0,050 N·m 0,44% 31,10° 1,10° 3,67% 50 -0,029 N·m -0,25% -1,60° -5,33%

51 11,444 N·m 0,044 N·m 0,39% 30,00° 0,00° 0,00% 51 11,480 N·m 0,080 N·m 0,70% 31,30° 1,30° 4,33% 51 -0,036 N·m -0,32% -1,30° -4,33%

52 11,433 N·m 0,033 N·m 0,29% 29,75° -0,25° -0,83% 52 11,470 N·m 0,070 N·m 0,61% 30,90° 0,90° 3,00% 52 -0,037 N·m -0,32% -1,15° -3,83%

53 11,409 N·m 0,009 N·m 0,08% 29,75° -0,25° -0,83% 53 11,460 N·m 0,060 N·m 0,53% 31,10° 1,10° 3,67% 53 -0,051 N·m -0,45% -1,35° -4,50%

54 11,413 N·m 0,013 N·m 0,11% 29,75° -0,25° -0,83% 54 11,450 N·m 0,050 N·m 0,44% 31,00° 1,00° 3,33% 54 -0,037 N·m -0,32% -1,25° -4,17%

55 11,390 N·m -0,010 N·m -0,09% 29,50° -0,50° -1,67% 55 11,430 N·m 0,030 N·m 0,26% 31,00° 1,00° 3,33% 55 -0,040 N·m -0,35% -1,50° -5,00%

56 11,441 N·m 0,041 N·m 0,36% 29,75° -0,25° -0,83% 56 11,460 N·m 0,060 N·m 0,53% 31,40° 1,40° 4,67% 56 -0,019 N·m -0,17% -1,65° -5,50%

57 11,472 N·m 0,072 N·m 0,63% 30,00° 0,00° 0,00% 57 11,510 N·m 0,110 N·m 0,96% 31,90° 1,90° 6,33% 57 -0,038 N·m -0,33% -1,90° -6,33%

58 11,441 N·m 0,041 N·m 0,36% 30,00° 0,00° 0,00% 58 11,470 N·m 0,070 N·m 0,61% 31,40° 1,40° 4,67% 58 -0,029 N·m -0,25% -1,40° -4,67%

59 11,444 N·m 0,044 N·m 0,39% 29,75° -0,25° -0,83% 59 11,480 N·m 0,080 N·m 0,70% 31,10° 1,10° 3,67% 59 -0,036 N·m -0,32% -1,35° -4,50%

60 11,413 N·m 0,013 N·m 0,11% 29,75° -0,25° -0,83% 60 11,440 N·m 0,040 N·m 0,35% 31,00° 1,00° 3,33% 60 -0,027 N·m -0,24% -1,25° -4,17%

61 11,456 N·m 0,056 N·m 0,49% 30,00° 0,00° 0,00% 61 11,480 N·m 0,080 N·m 0,70% 31,60° 1,60° 5,33% 61 -0,024 N·m -0,21% -1,60° -5,33%

62 11,448 N·m 0,048 N·m 0,42% 30,00° 0,00° 0,00% 62 11,470 N·m 0,070 N·m 0,61% 31,30° 1,30° 4,33% 62 -0,022 N·m -0,19% -1,30° -4,33%

63 11,425 N·m 0,025 N·m 0,22% 29,75° -0,25° -0,83% 63 11,440 N·m 0,040 N·m 0,35% 31,00° 1,00° 3,33% 63 -0,015 N·m -0,13% -1,25° -4,17%

64 11,425 N·m 0,025 N·m 0,22% 30,00° 0,00° 0,00% 64 11,460 N·m 0,060 N·m 0,53% 31,60° 1,60° 5,33% 64 -0,035 N·m -0,31% -1,60° -5,33%

65 11,425 N·m 0,025 N·m 0,22% 29,75° -0,25° -0,83% 65 11,440 N·m 0,040 N·m 0,35% 31,30° 1,30° 4,33% 65 -0,015 N·m -0,13% -1,55° -5,17%

66 11,444 N·m 0,044 N·m 0,39% 29,75° -0,25° -0,83% 66 11,470 N·m 0,070 N·m 0,61% 31,80° 1,80° 6,00% 66 -0,026 N·m -0,23% -2,05° -6,83%

67 11,448 N·m 0,048 N·m 0,42% 29,75° -0,25° -0,83% 67 11,480 N·m 0,080 N·m 0,70% 31,80° 1,80° 6,00% 67 -0,032 N·m -0,28% -2,05° -6,83%

68 11,448 N·m 0,048 N·m 0,42% 29,75° -0,25° -0,83% 68 11,450 N·m 0,050 N·m 0,44% 31,40° 1,40° 4,67% 68 -0,002 N·m -0,02% -1,65° -5,50%

69 11,460 N·m 0,060 N·m 0,53% 30,00° 0,00° 0,00% 69 11,500 N·m 0,100 N·m 0,88% 31,70° 1,70° 5,67% 69 -0,040 N·m -0,35% -1,70° -5,67%

70 11,441 N·m 0,041 N·m 0,36% 29,50° -0,50° -1,67% 70 11,470 N·m 0,070 N·m 0,61% 31,50° 1,50° 5,00% 70 -0,029 N·m -0,25% -2,00° -6,67%

71 11,413 N·m 0,013 N·m 0,11% 29,50° -0,50° -1,67% 71 11,450 N·m 0,050 N·m 0,44% 31,00° 1,00° 3,33% 71 -0,037 N·m -0,32% -1,50° -5,00%

72 11,444 N·m 0,044 N·m 0,39% 29,75° -0,25° -0,83% 72 11,470 N·m 0,070 N·m 0,61% 31,50° 1,50° 5,00% 72 -0,026 N·m -0,23% -1,75° -5,83%

73 11,452 N·m 0,052 N·m 0,46% 29,75° -0,25° -0,83% 73 11,470 N·m 0,070 N·m 0,61% 31,20° 1,20° 4,00% 73 -0,018 N·m -0,16% -1,45° -4,83%

74 11,444 N·m 0,044 N·m 0,39% 29,75° -0,25° -0,83% 74 11,460 N·m 0,060 N·m 0,53% 31,70° 1,70° 5,67% 74 -0,016 N·m -0,14% -1,95° -6,50%

75 11,441 N·m 0,041 N·m 0,36% 29,75° -0,25° -0,83% 75 11,470 N·m 0,070 N·m 0,61% 31,30° 1,30° 4,33% 75 -0,029 N·m -0,25% -1,55° -5,17%

76 11,452 N·m 0,052 N·m 0,46% 29,75° -0,25° -0,83% 76 11,470 N·m 0,070 N·m 0,61% 31,60° 1,60° 5,33% 76 -0,018 N·m -0,16% -1,85° -6,17%

77 11,433 N·m 0,033 N·m 0,29% 30,00° 0,00° 0,00% 77 11,460 N·m 0,060 N·m 0,53% 32,30° 2,30° 7,67% 77 -0,027 N·m -0,24% -2,30° -7,67%

78 11,464 N·m 0,064 N·m 0,56% 30,00° 0,00° 0,00% 78 11,500 N·m 0,100 N·m 0,88% 31,70° 1,70° 5,67% 78 -0,036 N·m -0,32% -1,70° -5,67%

79 11,460 N·m 0,060 N·m 0,53% 29,75° -0,25° -0,83% 79 11,490 N·m 0,090 N·m 0,79% 31,60° 1,60° 5,33% 79 -0,030 N·m -0,26% -1,85° -6,17%

80 11,444 N·m 0,044 N·m 0,39% 29,75° -0,25° -0,83% 80 11,470 N·m 0,070 N·m 0,61% 31,30° 1,30° 4,33% 80 -0,026 N·m -0,23% -1,55° -5,17%

81 11,441 N·m 0,041 N·m 0,36% 29,75° -0,25° -0,83% 81 11,450 N·m 0,050 N·m 0,44% 31,70° 1,70° 5,67% 81 -0,009 N·m -0,08% -1,95° -6,50%

82 11,429 N·m 0,029 N·m 0,25% 29,75° -0,25° -0,83% 82 11,460 N·m 0,060 N·m 0,53% 31,50° 1,50° 5,00% 82 -0,031 N·m -0,27% -1,75° -5,83%

83 11,460 N·m 0,060 N·m 0,53% 30,25° 0,25° 0,83% 83 11,490 N·m 0,090 N·m 0,79% 31,50° 1,50° 5,00% 83 -0,030 N·m -0,26% -1,25° -4,17%

84 11,425 N·m 0,025 N·m 0,22% 29,75° -0,25° -0,83% 84 11,450 N·m 0,050 N·m 0,44% 31,30° 1,30° 4,33% 84 -0,025 N·m -0,22% -1,55° -5,17%

85 11,409 N·m 0,009 N·m 0,08% 29,75° -0,25° -0,83% 85 11,440 N·m 0,040 N·m 0,35% 31,20° 1,20° 4,00% 85 -0,031 N·m -0,27% -1,45° -4,83%

86 11,433 N·m 0,033 N·m 0,29% 29,75° -0,25° -0,83% 86 11,470 N·m 0,070 N·m 0,61% 31,30° 1,30° 4,33% 86 -0,037 N·m -0,32% -1,55° -5,17%

87 11,448 N·m 0,048 N·m 0,42% 30,00° 0,00° 0,00% 87 11,490 N·m 0,090 N·m 0,79% 31,30° 1,30° 4,33% 87 -0,042 N·m -0,37% -1,30° -4,33%

88 11,429 N·m 0,029 N·m 0,25% 29,75° -0,25° -0,83% 88 11,460 N·m 0,060 N·m 0,53% 31,20° 1,20° 4,00% 88 -0,031 N·m -0,27% -1,45° -4,83%

89 11,413 N·m 0,013 N·m 0,11% 29,75° -0,25° -0,83% 89 11,470 N·m 0,070 N·m 0,61% 31,30° 1,30° 4,33% 89 -0,057 N·m -0,50% -1,55° -5,17%

90 11,429 N·m 0,029 N·m 0,25% 30,00° 0,00° 0,00% 90 11,460 N·m 0,060 N·m 0,53% 31,40° 1,40° 4,67% 90 -0,031 N·m -0,27% -1,40° -4,67%

91 11,452 N·m 0,052 N·m 0,46% 29,75° -0,25° -0,83% 91 11,490 N·m 0,090 N·m 0,79% 31,50° 1,50° 5,00% 91 -0,038 N·m -0,33% -1,75° -5,83%

92 11,413 N·m 0,013 N·m 0,11% 29,50° -0,50° -1,67% 92 11,430 N·m 0,030 N·m 0,26% 31,10° 1,10° 3,67% 92 -0,017 N·m -0,15% -1,60° -5,33%

93 11,405 N·m 0,005 N·m 0,04% 29,75° -0,25° -0,83% 93 11,440 N·m 0,040 N·m 0,35% 31,50° 1,50° 5,00% 93 -0,035 N·m -0,31% -1,75° -5,83%

94 11,409 N·m 0,009 N·m 0,08% 30,00° 0,00° 0,00% 94 11,430 N·m 0,030 N·m 0,26% 30,90° 0,90° 3,00% 94 -0,021 N·m -0,18% -0,90° -3,00%

95 11,433 N·m 0,033 N·m 0,29% 29,75° -0,25° -0,83% 95 11,460 N·m 0,060 N·m 0,53% 31,40° 1,40° 4,67% 95 -0,027 N·m -0,24% -1,65° -5,50%

96 11,448 N·m 0,048 N·m 0,42% 30,00° 0,00° 0,00% 96 11,480 N·m 0,080 N·m 0,70% 31,60° 1,60° 5,33% 96 -0,032 N·m -0,28% -1,60° -5,33%

97 11,417 N·m 0,017 N·m 0,15% 30,00° 0,00° 0,00% 97 11,450 N·m 0,050 N·m 0,44% 31,50° 1,50° 5,00% 97 -0,033 N·m -0,29% -1,50° -5,00%

98 11,448 N·m 0,048 N·m 0,42% 30,00° 0,00° 0,00% 98 11,470 N·m 0,070 N·m 0,61% 31,60° 1,60° 5,33% 98 -0,022 N·m -0,19% -1,60° -5,33%

99 11,476 N·m 0,076 N·m 0,67% 30,00° 0,00° 0,00% 99 11,480 N·m 0,080 N·m 0,70% 31,70° 1,70° 5,67% 99 -0,004 N·m -0,04% -1,70° -5,67%

100 11,398 N·m -0,002 N·m -0,02% 29,50° -0,50° -1,67% 100 11,420 N·m 0,020 N·m 0,18% 31,30° 1,30° 4,33% 100 -0,022 N·m -0,19% -1,80° -6,00%

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240032 2018-07-30 Serial-no.: 18240032 2018-07-30 Serial-no.: 18240032 2018-07-30

Test point : Test point : Test point :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

± Tolerance : ± Tolerance : ± Tolerance :

+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Angle °(degree)

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) :

Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)

n n n

x̅ x̅ x̅

Mmax Mmax Mmax

Mmin Mmin Mmin

R (99,73%) R (99,73%) R (99,73%)

 s  s  s

6 s 6 s 6 s

Homologation Homologation Homologation Homologation Homologation

N·m/° N·m/° N·m/°

TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Homologation

Cm Cm Cm

Cmk Cmk Cmk

Angle

Measurement result Measurement result Measurement result 

Torque Angle Torque Angle Torque
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1 - Chart- 80% - 30° - hard
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2 - test point 80% - 30° hard

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

80 % 80 % 80 %

11,400 N∙m Target : 30,00 ° (degree) 11,400 N∙m Target : 30,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 5,700 N∙m Rotation angle starting torque (MαO) : 5,700 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree)

0,798 N∙m + Tolerance : 5,00 ° (degree) 0,798 N∙m + Tolerance : 5,00 ° (degree) 0,798 N∙m + Tolerance : 5,00 ° (degree)

0,798 N∙m - Tolerance : 5,00 ° (degree) 0,798 N∙m - Tolerance : 5,00 ° (degree) -0,798 N∙m - Tolerance : -5,00 ° (degree)

12,198 N∙m (To / Mmax) : 35,00 ° (degree) 12,198 N∙m (To / Mmax) : 35,00 ° (degree) 0,798 N∙m (To / Mmax) : 5,00 ° (degree)

10,602 N∙m (Tu / Mmin) : 25,00 ° (degree) 10,602 N∙m (Tu / Mmin) : 25,00 ° (degree) -0,798 N∙m (Tu / Mmin) : -5,00 ° (degree)

Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

11,4009 N·m Average x̅ 29,8150° 11,4527 N·m Average x̅ 31,3690° -0,0518 N·m Average x̅ -1,5540°

11,4520 N·m Maximal Mmax 31,0000° 11,5200 N·m Maximal Mmax 32,5000° -0,0150 N·m Maximal Mmax -0,8500°

11,3590 N·m Minimal Mmin 29,2500° 11,4200 N·m Minimal Mmin 30,7000° -0,0800 N·m Minimal Mmin -2,1500°

0,0930 N·m Scatter R (99,73%) 1,7500° 0,1000 N·m Scatter R (99,73%) 1,8000° 0,0650 N·m Scatter R (99,73%) 1,3000°

0,0181 N·m Standard deviation  s 0,3686° 0,0175 N·m Standard deviation  s 0,3569° 0,0152 N·m Standard deviation  s 0,2809°

0,1085 N·m 6 x Standard deviation 6 s 2,2117° 0,1051 N·m 6 x Standard deviation 6 s 2,1417° 0,0914 N·m 6 x Standard deviation 6 s 1,6856°

68,4054 N·m Torque rate 68,7162 N·m Torque rate -0,3108 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

14,7035 Capability index Cm Cm 4,5213 15,1869 Capability index Cm Cm 4,6692 17,4676 Capability index Cm Cm 5,9326

14,6869 Capability index Cmk Cmk 4,3540 14,1840 Capability index Cmk Cmk 3,3908 16,3337 Capability index Cmk Cmk 4,0888

SN: 18240039 Date: 2018-07-30 SN: 18240039 Date: 2018-07-30 SN: 18240039 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%)

1 11,390 N·m -0,010 N·m -0,09% 30,50° 0,50° 1,67% 1 11,470 N·m 0,070 N·m 0,61% 32,30° 2,30° 7,67% 1 -0,080 N·m -0,70% -1,80° -6,00%

2 11,402 N·m 0,002 N·m 0,02% 30,25° 0,25° 0,83% 2 11,470 N·m 0,070 N·m 0,61% 32,00° 2,00° 6,67% 2 -0,068 N·m -0,60% -1,75° -5,83%

3 11,398 N·m -0,002 N·m -0,02% 30,50° 0,50° 1,67% 3 11,470 N·m 0,070 N·m 0,61% 32,20° 2,20° 7,33% 3 -0,072 N·m -0,63% -1,70° -5,67%

4 11,413 N·m 0,013 N·m 0,11% 30,50° 0,50° 1,67% 4 11,480 N·m 0,080 N·m 0,70% 31,90° 1,90° 6,33% 4 -0,067 N·m -0,59% -1,40° -4,67%

5 11,394 N·m -0,006 N·m -0,05% 30,50° 0,50° 1,67% 5 11,460 N·m 0,060 N·m 0,53% 31,70° 1,70° 5,67% 5 -0,066 N·m -0,58% -1,20° -4,00%

6 11,409 N·m 0,009 N·m 0,08% 31,00° 1,00° 3,33% 6 11,450 N·m 0,050 N·m 0,44% 31,90° 1,90° 6,33% 6 -0,041 N·m -0,36% -0,90° -3,00%

7 11,405 N·m 0,005 N·m 0,04% 30,75° 0,75° 2,50% 7 11,440 N·m 0,040 N·m 0,35% 32,10° 2,10° 7,00% 7 -0,035 N·m -0,31% -1,35° -4,50%

8 11,413 N·m 0,013 N·m 0,11% 31,00° 1,00° 3,33% 8 11,450 N·m 0,050 N·m 0,44% 32,20° 2,20° 7,33% 8 -0,037 N·m -0,32% -1,20° -4,00%

9 11,409 N·m 0,009 N·m 0,08% 31,00° 1,00° 3,33% 9 11,450 N·m 0,050 N·m 0,44% 32,50° 2,50° 8,33% 9 -0,041 N·m -0,36% -1,50° -5,00%

10 11,417 N·m 0,017 N·m 0,15% 31,00° 1,00° 3,33% 10 11,470 N·m 0,070 N·m 0,61% 32,20° 2,20° 7,33% 10 -0,053 N·m -0,46% -1,20° -4,00%

11 11,413 N·m 0,013 N·m 0,11% 30,00° 0,00° 0,00% 11 11,450 N·m 0,050 N·m 0,44% 31,30° 1,30° 4,33% 11 -0,037 N·m -0,32% -1,30° -4,33%

12 11,409 N·m 0,009 N·m 0,08% 30,00° 0,00° 0,00% 12 11,460 N·m 0,060 N·m 0,53% 31,60° 1,60° 5,33% 12 -0,051 N·m -0,45% -1,60° -5,33%

13 11,405 N·m 0,005 N·m 0,04% 30,00° 0,00° 0,00% 13 11,440 N·m 0,040 N·m 0,35% 31,40° 1,40° 4,67% 13 -0,035 N·m -0,31% -1,40° -4,67%

14 11,429 N·m 0,029 N·m 0,25% 30,00° 0,00° 0,00% 14 11,460 N·m 0,060 N·m 0,53% 31,10° 1,10° 3,67% 14 -0,031 N·m -0,27% -1,10° -3,67%

15 11,386 N·m -0,014 N·m -0,12% 29,50° -0,50° -1,67% 15 11,440 N·m 0,040 N·m 0,35% 31,00° 1,00° 3,33% 15 -0,054 N·m -0,47% -1,50° -5,00%

16 11,405 N·m 0,005 N·m 0,04% 29,75° -0,25° -0,83% 16 11,440 N·m 0,040 N·m 0,35% 31,10° 1,10° 3,67% 16 -0,035 N·m -0,31% -1,35° -4,50%

17 11,402 N·m 0,002 N·m 0,02% 29,75° -0,25° -0,83% 17 11,430 N·m 0,030 N·m 0,26% 31,40° 1,40° 4,67% 17 -0,028 N·m -0,25% -1,65° -5,50%

18 11,405 N·m 0,005 N·m 0,04% 30,00° 0,00° 0,00% 18 11,450 N·m 0,050 N·m 0,44% 31,60° 1,60° 5,33% 18 -0,045 N·m -0,39% -1,60° -5,33%

19 11,394 N·m -0,006 N·m -0,05% 30,00° 0,00° 0,00% 19 11,460 N·m 0,060 N·m 0,53% 31,60° 1,60° 5,33% 19 -0,066 N·m -0,58% -1,60° -5,33%

20 11,402 N·m 0,002 N·m 0,02% 29,50° -0,50° -1,67% 20 11,460 N·m 0,060 N·m 0,53% 30,90° 0,90° 3,00% 20 -0,058 N·m -0,51% -1,40° -4,67%

21 11,409 N·m 0,009 N·m 0,08% 30,00° 0,00° 0,00% 21 11,470 N·m 0,070 N·m 0,61% 31,40° 1,40° 4,67% 21 -0,061 N·m -0,54% -1,40° -4,67%

22 11,382 N·m -0,018 N·m -0,16% 29,75° -0,25° -0,83% 22 11,440 N·m 0,040 N·m 0,35% 31,70° 1,70° 5,67% 22 -0,058 N·m -0,51% -1,95° -6,50%

23 11,378 N·m -0,022 N·m -0,19% 29,75° -0,25° -0,83% 23 11,440 N·m 0,040 N·m 0,35% 31,20° 1,20° 4,00% 23 -0,062 N·m -0,54% -1,45° -4,83%

24 11,398 N·m -0,002 N·m -0,02% 29,75° -0,25° -0,83% 24 11,440 N·m 0,040 N·m 0,35% 31,70° 1,70° 5,67% 24 -0,042 N·m -0,37% -1,95° -6,50%

25 11,366 N·m -0,034 N·m -0,30% 29,50° -0,50° -1,67% 25 11,420 N·m 0,020 N·m 0,18% 31,40° 1,40° 4,67% 25 -0,054 N·m -0,47% -1,90° -6,33%

26 11,378 N·m -0,022 N·m -0,19% 29,50° -0,50° -1,67% 26 11,440 N·m 0,040 N·m 0,35% 31,20° 1,20° 4,00% 26 -0,062 N·m -0,54% -1,70° -5,67%

27 11,394 N·m -0,006 N·m -0,05% 29,25° -0,75° -2,50% 27 11,460 N·m 0,060 N·m 0,53% 31,30° 1,30° 4,33% 27 -0,066 N·m -0,58% -2,05° -6,83%

28 11,374 N·m -0,026 N·m -0,23% 29,50° -0,50° -1,67% 28 11,440 N·m 0,040 N·m 0,35% 31,50° 1,50° 5,00% 28 -0,066 N·m -0,58% -2,00° -6,67%

29 11,390 N·m -0,010 N·m -0,09% 29,75° -0,25° -0,83% 29 11,470 N·m 0,070 N·m 0,61% 31,80° 1,80° 6,00% 29 -0,080 N·m -0,70% -2,05° -6,83%

30 11,382 N·m -0,018 N·m -0,16% 29,75° -0,25° -0,83% 30 11,440 N·m 0,040 N·m 0,35% 31,50° 1,50° 5,00% 30 -0,058 N·m -0,51% -1,75° -5,83%

31 11,394 N·m -0,006 N·m -0,05% 29,75° -0,25° -0,83% 31 11,430 N·m 0,030 N·m 0,26% 31,00° 1,00° 3,33% 31 -0,036 N·m -0,32% -1,25° -4,17%

32 11,405 N·m 0,005 N·m 0,04% 29,75° -0,25° -0,83% 32 11,440 N·m 0,040 N·m 0,35% 30,90° 0,90° 3,00% 32 -0,035 N·m -0,31% -1,15° -3,83%

33 11,417 N·m 0,017 N·m 0,15% 30,00° 0,00° 0,00% 33 11,450 N·m 0,050 N·m 0,44% 31,30° 1,30° 4,33% 33 -0,033 N·m -0,29% -1,30° -4,33%

34 11,413 N·m 0,013 N·m 0,11% 30,00° 0,00° 0,00% 34 11,470 N·m 0,070 N·m 0,61% 31,50° 1,50° 5,00% 34 -0,057 N·m -0,50% -1,50° -5,00%

35 11,429 N·m 0,029 N·m 0,25% 30,00° 0,00° 0,00% 35 11,470 N·m 0,070 N·m 0,61% 31,20° 1,20° 4,00% 35 -0,041 N·m -0,36% -1,20° -4,00%

36 11,421 N·m 0,021 N·m 0,18% 29,75° -0,25° -0,83% 36 11,460 N·m 0,060 N·m 0,53% 30,90° 0,90° 3,00% 36 -0,039 N·m -0,34% -1,15° -3,83%

37 11,413 N·m 0,013 N·m 0,11% 29,75° -0,25° -0,83% 37 11,450 N·m 0,050 N·m 0,44% 30,90° 0,90° 3,00% 37 -0,037 N·m -0,32% -1,15° -3,83%

38 11,433 N·m 0,033 N·m 0,29% 29,75° -0,25° -0,83% 38 11,470 N·m 0,070 N·m 0,61% 31,30° 1,30° 4,33% 38 -0,037 N·m -0,32% -1,55° -5,17%

39 11,425 N·m 0,025 N·m 0,22% 29,75° -0,25° -0,83% 39 11,460 N·m 0,060 N·m 0,53% 31,30° 1,30° 4,33% 39 -0,035 N·m -0,31% -1,55° -5,17%

40 11,386 N·m -0,014 N·m -0,12% 29,50° -0,50° -1,67% 40 11,440 N·m 0,040 N·m 0,35% 30,90° 0,90° 3,00% 40 -0,054 N·m -0,47% -1,40° -4,67%

41 11,417 N·m 0,017 N·m 0,15% 29,75° -0,25° -0,83% 41 11,450 N·m 0,050 N·m 0,44% 31,30° 1,30° 4,33% 41 -0,033 N·m -0,29% -1,55° -5,17%

42 11,409 N·m 0,009 N·m 0,08% 29,75° -0,25° -0,83% 42 11,450 N·m 0,050 N·m 0,44% 31,60° 1,60° 5,33% 42 -0,041 N·m -0,36% -1,85° -6,17%

43 11,417 N·m 0,017 N·m 0,15% 30,25° 0,25° 0,83% 43 11,470 N·m 0,070 N·m 0,61% 31,60° 1,60° 5,33% 43 -0,053 N·m -0,46% -1,35° -4,50%

44 11,394 N·m -0,006 N·m -0,05% 30,00° 0,00° 0,00% 44 11,450 N·m 0,050 N·m 0,44% 31,20° 1,20° 4,00% 44 -0,056 N·m -0,49% -1,20° -4,00%

45 11,402 N·m 0,002 N·m 0,02% 29,75° -0,25° -0,83% 45 11,470 N·m 0,070 N·m 0,61% 31,30° 1,30° 4,33% 45 -0,068 N·m -0,60% -1,55° -5,17%

46 11,413 N·m 0,013 N·m 0,11% 29,50° -0,50° -1,67% 46 11,460 N·m 0,060 N·m 0,53% 31,40° 1,40° 4,67% 46 -0,047 N·m -0,41% -1,90° -6,33%

47 11,386 N·m -0,014 N·m -0,12% 29,25° -0,75° -2,50% 47 11,440 N·m 0,040 N·m 0,35% 30,70° 0,70° 2,33% 47 -0,054 N·m -0,47% -1,45° -4,83%

48 11,374 N·m -0,026 N·m -0,23% 29,75° -0,25° -0,83% 48 11,440 N·m 0,040 N·m 0,35% 31,30° 1,30° 4,33% 48 -0,066 N·m -0,58% -1,55° -5,17%

49 11,398 N·m -0,002 N·m -0,02% 29,75° -0,25° -0,83% 49 11,450 N·m 0,050 N·m 0,44% 31,90° 1,90° 6,33% 49 -0,052 N·m -0,46% -2,15° -7,17%

50 11,374 N·m -0,026 N·m -0,23% 29,50° -0,50° -1,67% 50 11,440 N·m 0,040 N·m 0,35% 31,30° 1,30° 4,33% 50 -0,066 N·m -0,58% -1,80° -6,00%

51 11,398 N·m -0,002 N·m -0,02% 29,75° -0,25° -0,83% 51 11,470 N·m 0,070 N·m 0,61% 31,50° 1,50° 5,00% 51 -0,072 N·m -0,63% -1,75° -5,83%

52 11,386 N·m -0,014 N·m -0,12% 29,25° -0,75° -2,50% 52 11,450 N·m 0,050 N·m 0,44% 31,00° 1,00° 3,33% 52 -0,064 N·m -0,56% -1,75° -5,83%

53 11,359 N·m -0,041 N·m -0,36% 29,50° -0,50° -1,67% 53 11,430 N·m 0,030 N·m 0,26% 31,50° 1,50° 5,00% 53 -0,071 N·m -0,62% -2,00° -6,67%

54 11,390 N·m -0,010 N·m -0,09% 29,75° -0,25° -0,83% 54 11,450 N·m 0,050 N·m 0,44% 31,30° 1,30° 4,33% 54 -0,060 N·m -0,53% -1,55° -5,17%

55 11,413 N·m 0,013 N·m 0,11% 29,75° -0,25° -0,83% 55 11,470 N·m 0,070 N·m 0,61% 31,40° 1,40° 4,67% 55 -0,057 N·m -0,50% -1,65° -5,50%

56 11,417 N·m 0,017 N·m 0,15% 29,50° -0,50° -1,67% 56 11,480 N·m 0,080 N·m 0,70% 31,30° 1,30° 4,33% 56 -0,063 N·m -0,55% -1,80° -6,00%

57 11,441 N·m 0,041 N·m 0,36% 29,75° -0,25° -0,83% 57 11,500 N·m 0,100 N·m 0,88% 31,30° 1,30° 4,33% 57 -0,059 N·m -0,52% -1,55° -5,17%

58 11,452 N·m 0,052 N·m 0,46% 30,00° 0,00° 0,00% 58 11,520 N·m 0,120 N·m 1,05% 31,40° 1,40° 4,67% 58 -0,068 N·m -0,60% -1,40° -4,67%

59 11,394 N·m -0,006 N·m -0,05% 30,00° 0,00° 0,00% 59 11,440 N·m 0,040 N·m 0,35% 31,00° 1,00° 3,33% 59 -0,046 N·m -0,40% -1,00° -3,33%

60 11,402 N·m 0,002 N·m 0,02% 30,00° 0,00° 0,00% 60 11,420 N·m 0,020 N·m 0,18% 31,90° 1,90° 6,33% 60 -0,018 N·m -0,16% -1,90° -6,33%

61 11,421 N·m 0,021 N·m 0,18% 29,75° -0,25° -0,83% 61 11,460 N·m 0,060 N·m 0,53% 31,40° 1,40° 4,67% 61 -0,039 N·m -0,34% -1,65° -5,50%

62 11,370 N·m -0,030 N·m -0,26% 29,75° -0,25° -0,83% 62 11,430 N·m 0,030 N·m 0,26% 31,60° 1,60° 5,33% 62 -0,060 N·m -0,53% -1,85° -6,17%

63 11,421 N·m 0,021 N·m 0,18% 30,00° 0,00° 0,00% 63 11,440 N·m 0,040 N·m 0,35% 31,20° 1,20° 4,00% 63 -0,019 N·m -0,17% -1,20° -4,00%

64 11,413 N·m 0,013 N·m 0,11% 29,75° -0,25° -0,83% 64 11,440 N·m 0,040 N·m 0,35% 30,70° 0,70° 2,33% 64 -0,027 N·m -0,24% -0,95° -3,17%

65 11,417 N·m 0,017 N·m 0,15% 29,50° -0,50° -1,67% 65 11,440 N·m 0,040 N·m 0,35% 30,90° 0,90° 3,00% 65 -0,023 N·m -0,20% -1,40° -4,67%

66 11,405 N·m 0,005 N·m 0,04% 29,50° -0,50° -1,67% 66 11,440 N·m 0,040 N·m 0,35% 31,10° 1,10° 3,67% 66 -0,035 N·m -0,31% -1,60° -5,33%

67 11,370 N·m -0,030 N·m -0,26% 29,50° -0,50° -1,67% 67 11,420 N·m 0,020 N·m 0,18% 31,10° 1,10° 3,67% 67 -0,050 N·m -0,44% -1,60° -5,33%

68 11,413 N·m 0,013 N·m 0,11% 30,00° 0,00° 0,00% 68 11,470 N·m 0,070 N·m 0,61% 31,50° 1,50° 5,00% 68 -0,057 N·m -0,50% -1,50° -5,00%

69 11,398 N·m -0,002 N·m -0,02% 30,00° 0,00° 0,00% 69 11,470 N·m 0,070 N·m 0,61% 31,40° 1,40° 4,67% 69 -0,072 N·m -0,63% -1,40° -4,67%

70 11,390 N·m -0,010 N·m -0,09% 29,50° -0,50° -1,67% 70 11,450 N·m 0,050 N·m 0,44% 31,20° 1,20° 4,00% 70 -0,060 N·m -0,53% -1,70° -5,67%

71 11,394 N·m -0,006 N·m -0,05% 29,75° -0,25° -0,83% 71 11,460 N·m 0,060 N·m 0,53% 31,40° 1,40° 4,67% 71 -0,066 N·m -0,58% -1,65° -5,50%

72 11,390 N·m -0,010 N·m -0,09% 29,75° -0,25° -0,83% 72 11,460 N·m 0,060 N·m 0,53% 31,40° 1,40° 4,67% 72 -0,070 N·m -0,61% -1,65° -5,50%

73 11,386 N·m -0,014 N·m -0,12% 29,75° -0,25° -0,83% 73 11,460 N·m 0,060 N·m 0,53% 31,40° 1,40° 4,67% 73 -0,074 N·m -0,65% -1,65° -5,50%

74 11,398 N·m -0,002 N·m -0,02% 29,75° -0,25° -0,83% 74 11,460 N·m 0,060 N·m 0,53% 31,70° 1,70° 5,67% 74 -0,062 N·m -0,54% -1,95° -6,50%

75 11,394 N·m -0,006 N·m -0,05% 29,75° -0,25° -0,83% 75 11,460 N·m 0,060 N·m 0,53% 31,10° 1,10° 3,67% 75 -0,066 N·m -0,58% -1,35° -4,50%

76 11,374 N·m -0,026 N·m -0,23% 29,50° -0,50° -1,67% 76 11,450 N·m 0,050 N·m 0,44% 31,50° 1,50° 5,00% 76 -0,076 N·m -0,67% -2,00° -6,67%

77 11,394 N·m -0,006 N·m -0,05% 29,75° -0,25° -0,83% 77 11,460 N·m 0,060 N·m 0,53% 31,30° 1,30° 4,33% 77 -0,066 N·m -0,58% -1,55° -5,17%

78 11,374 N·m -0,026 N·m -0,23% 29,50° -0,50° -1,67% 78 11,440 N·m 0,040 N·m 0,35% 31,30° 1,30° 4,33% 78 -0,066 N·m -0,58% -1,80° -6,00%

79 11,370 N·m -0,030 N·m -0,26% 29,50° -0,50° -1,67% 79 11,440 N·m 0,040 N·m 0,35% 31,40° 1,40° 4,67% 79 -0,070 N·m -0,61% -1,90° -6,33%

80 11,370 N·m -0,030 N·m -0,26% 29,50° -0,50° -1,67% 80 11,440 N·m 0,040 N·m 0,35% 31,30° 1,30° 4,33% 80 -0,070 N·m -0,61% -1,80° -6,00%

81 11,394 N·m -0,006 N·m -0,05% 29,75° -0,25° -0,83% 81 11,460 N·m 0,060 N·m 0,53% 31,40° 1,40° 4,67% 81 -0,066 N·m -0,58% -1,65° -5,50%

82 11,374 N·m -0,026 N·m -0,23% 29,25° -0,75° -2,50% 82 11,430 N·m 0,030 N·m 0,26% 30,80° 0,80° 2,67% 82 -0,056 N·m -0,49% -1,55° -5,17%

83 11,386 N·m -0,014 N·m -0,12% 29,50° -0,50° -1,67% 83 11,430 N·m 0,030 N·m 0,26% 31,00° 1,00° 3,33% 83 -0,044 N·m -0,39% -1,50° -5,00%

84 11,417 N·m 0,017 N·m 0,15% 29,75° -0,25° -0,83% 84 11,480 N·m 0,080 N·m 0,70% 31,50° 1,50° 5,00% 84 -0,063 N·m -0,55% -1,75° -5,83%

85 11,405 N·m 0,005 N·m 0,04% 29,75° -0,25° -0,83% 85 11,420 N·m 0,020 N·m 0,18% 31,40° 1,40° 4,67% 85 -0,015 N·m -0,13% -1,65° -5,50%

86 11,394 N·m -0,006 N·m -0,05% 30,25° 0,25° 0,83% 86 11,420 N·m 0,020 N·m 0,18% 31,10° 1,10° 3,67% 86 -0,026 N·m -0,23% -0,85° -2,83%

87 11,398 N·m -0,002 N·m -0,02% 29,75° -0,25° -0,83% 87 11,440 N·m 0,040 N·m 0,35% 31,20° 1,20° 4,00% 87 -0,042 N·m -0,37% -1,45° -4,83%

88 11,394 N·m -0,006 N·m -0,05% 29,50° -0,50° -1,67% 88 11,420 N·m 0,020 N·m 0,18% 30,80° 0,80° 2,67% 88 -0,026 N·m -0,23% -1,30° -4,33%

89 11,425 N·m 0,025 N·m 0,22% 29,75° -0,25° -0,83% 89 11,460 N·m 0,060 N·m 0,53% 30,80° 0,80° 2,67% 89 -0,035 N·m -0,31% -1,05° -3,50%

90 11,409 N·m 0,009 N·m 0,08% 29,50° -0,50° -1,67% 90 11,450 N·m 0,050 N·m 0,44% 31,20° 1,20° 4,00% 90 -0,041 N·m -0,36% -1,70° -5,67%

91 11,425 N·m 0,025 N·m 0,22% 29,50° -0,50° -1,67% 91 11,470 N·m 0,070 N·m 0,61% 30,80° 0,80° 2,67% 91 -0,045 N·m -0,39% -1,30° -4,33%

92 11,433 N·m 0,033 N·m 0,29% 29,50° -0,50° -1,67% 92 11,470 N·m 0,070 N·m 0,61% 31,30° 1,30° 4,33% 92 -0,037 N·m -0,32% -1,80° -6,00%

93 11,425 N·m 0,025 N·m 0,22% 29,75° -0,25° -0,83% 93 11,470 N·m 0,070 N·m 0,61% 31,70° 1,70° 5,67% 93 -0,045 N·m -0,39% -1,95° -6,50%

94 11,417 N·m 0,017 N·m 0,15% 29,75° -0,25° -0,83% 94 11,460 N·m 0,060 N·m 0,53% 31,10° 1,10° 3,67% 94 -0,043 N·m -0,38% -1,35° -4,50%

95 11,402 N·m 0,002 N·m 0,02% 29,75° -0,25° -0,83% 95 11,460 N·m 0,060 N·m 0,53% 31,10° 1,10° 3,67% 95 -0,058 N·m -0,51% -1,35° -4,50%

96 11,413 N·m 0,013 N·m 0,11% 29,75° -0,25° -0,83% 96 11,460 N·m 0,060 N·m 0,53% 31,30° 1,30° 4,33% 96 -0,047 N·m -0,41% -1,55° -5,17%

97 11,413 N·m 0,013 N·m 0,11% 29,75° -0,25° -0,83% 97 11,470 N·m 0,070 N·m 0,61% 31,50° 1,50° 5,00% 97 -0,057 N·m -0,50% -1,75° -5,83%

98 11,386 N·m -0,014 N·m -0,12% 29,75° -0,25° -0,83% 98 11,440 N·m 0,040 N·m 0,35% 31,20° 1,20° 4,00% 98 -0,054 N·m -0,47% -1,45° -4,83%

99 11,374 N·m -0,026 N·m -0,23% 29,50° -0,50° -1,67% 99 11,440 N·m 0,040 N·m 0,35% 31,30° 1,30° 4,33% 99 -0,066 N·m -0,58% -1,80° -6,00%

100 11,421 N·m 0,021 N·m 0,18% 29,50° -0,50° -1,67% 100 11,480 N·m 0,080 N·m 0,70% 31,40° 1,40° 4,67% 100 -0,059 N·m -0,52% -1,90° -6,33%

N·m/° N·m/° N·m/°

AngleTorque Angle Torque Angle Torque

Measurement result Measurement result Measurement result 
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Angle °(degree)

6 s 6 s 6 s

Homologation Homologation Homologation Homologation Homologation Homologation
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Mmin Mmin Mmin
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TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

R (99,73%) R (99,73%) R (99,73%)

x̅ x̅ x̅

Mmax Mmax Mmax

n n n

Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)

Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) :

± Tolerance : ± Tolerance : ± Tolerance :

+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

Test point : Test point : Test point :

2018-07-30 Serial-no.: 18240039 2018-07-30

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240039 2018-07-30 Serial-no.: 18240039

2 - test point 80% - 30° hard 09.09.2018



2 - Chart - 80% - 30° hard
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3 - test point 80% - 30° hard

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

80 % 80 % 80 %

11,400 N∙m Target : 30,00 ° (degree) 11,400 N∙m Target : 30,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 5,700 N∙m Rotation angle starting torque (MαO) : 5,700 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree)

0,798 N∙m + Tolerance : 5,00 ° (degree) 0,798 N∙m + Tolerance : 5,00 ° (degree) 0,798 N∙m + Tolerance : 5,00 ° (degree)

0,798 N∙m - Tolerance : 5,00 ° (degree) 0,798 N∙m - Tolerance : 5,00 ° (degree) -0,798 N∙m - Tolerance : -5,00 ° (degree)

12,198 N∙m (To / Mmax) : 35,00 ° (degree) 12,198 N∙m (To / Mmax) : 35,00 ° (degree) 0,798 N∙m (To / Mmax) : 5,00 ° (degree)

10,602 N∙m (Tu / Mmin) : 25,00 ° (degree) 10,602 N∙m (Tu / Mmin) : 25,00 ° (degree) -0,798 N∙m (Tu / Mmin) : -5,00 ° (degree)

Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

11,3853 N·m Average x̅ 30,0800° 11,4574 N·m Average x̅ 31,6930° -0,0721 N·m Average x̅ -1,6130°

11,4680 N·m Maximal Mmax 31,7500° 11,5100 N·m Maximal Mmax 33,4000° -0,0040 N·m Maximal Mmax -1,0500°

11,2960 N·m Minimal Mmin 28,2500° 11,3900 N·m Minimal Mmin 29,9000° -0,1510 N·m Minimal Mmin -2,3000°

0,1720 N·m Scatter R (99,73%) 3,5000° 0,1200 N·m Scatter R (99,73%) 3,5000° 0,1470 N·m Scatter R (99,73%) 1,2500°

0,0428 N·m Standard deviation  s 0,8549° 0,0227 N·m Standard deviation  s 0,8072° 0,0430 N·m Standard deviation  s 0,2259°

0,2566 N·m 6 x Standard deviation 6 s 5,1296° 0,1363 N·m 6 x Standard deviation 6 s 4,8432° 0,2582 N·m 6 x Standard deviation 6 s 1,3555°

68,3120 N·m Torque rate 68,7444 N·m Torque rate -0,4324 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

6,2194 Capability index Cm Cm 1,9495 11,7054 Capability index Cm Cm 2,0648 6,1802 Capability index Cm Cm 7,3771

6,1052 Capability index Cmk Cmk 1,9183 10,8634 Capability index Cmk Cmk 1,3656 5,6221 Capability index Cmk Cmk 4,9973

SN: 18240041 Date: 2018-07-30 SN: 18240041 Date: 2018-07-30 SN: 18240041 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%)

1 11,327 N·m -0,073 N·m -0,64% 29,75° -0,25° -0,83% 1 11,430 N·m 0,030 N·m 0,26% 31,20° 1,20° 4,00% 1 -0,103 N·m -0,90% -1,45° -4,83%

2 11,370 N·m -0,030 N·m -0,26% 30,00° 0,00° 0,00% 2 11,450 N·m 0,050 N·m 0,44% 31,60° 1,60° 5,33% 2 -0,080 N·m -0,70% -1,60° -5,33%

3 11,390 N·m -0,010 N·m -0,09% 29,75° -0,25° -0,83% 3 11,470 N·m 0,070 N·m 0,61% 31,70° 1,70° 5,67% 3 -0,080 N·m -0,70% -1,95° -6,50%

4 11,425 N·m 0,025 N·m 0,22% 30,00° 0,00° 0,00% 4 11,480 N·m 0,080 N·m 0,70% 31,60° 1,60° 5,33% 4 -0,055 N·m -0,48% -1,60° -5,33%

5 11,433 N·m 0,033 N·m 0,29% 30,75° 0,75° 2,50% 5 11,470 N·m 0,070 N·m 0,61% 32,10° 2,10° 7,00% 5 -0,037 N·m -0,32% -1,35° -4,50%

6 11,402 N·m 0,002 N·m 0,02% 30,25° 0,25° 0,83% 6 11,460 N·m 0,060 N·m 0,53% 31,70° 1,70° 5,67% 6 -0,058 N·m -0,51% -1,45° -4,83%

7 11,460 N·m 0,060 N·m 0,53% 30,75° 0,75° 2,50% 7 11,480 N·m 0,080 N·m 0,70% 32,10° 2,10° 7,00% 7 -0,020 N·m -0,18% -1,35° -4,50%

8 11,433 N·m 0,033 N·m 0,29% 30,75° 0,75° 2,50% 8 11,460 N·m 0,060 N·m 0,53% 32,50° 2,50° 8,33% 8 -0,027 N·m -0,24% -1,75° -5,83%

9 11,464 N·m 0,064 N·m 0,56% 31,00° 1,00° 3,33% 9 11,490 N·m 0,090 N·m 0,79% 32,50° 2,50° 8,33% 9 -0,026 N·m -0,23% -1,50° -5,00%

10 11,441 N·m 0,041 N·m 0,36% 31,25° 1,25° 4,17% 10 11,470 N·m 0,070 N·m 0,61% 32,60° 2,60° 8,67% 10 -0,029 N·m -0,25% -1,35° -4,50%

11 11,413 N·m 0,013 N·m 0,11% 31,25° 1,25° 4,17% 11 11,430 N·m 0,030 N·m 0,26% 32,40° 2,40° 8,00% 11 -0,017 N·m -0,15% -1,15° -3,83%

12 11,425 N·m 0,025 N·m 0,22% 30,25° 0,25° 0,83% 12 11,460 N·m 0,060 N·m 0,53% 32,00° 2,00° 6,67% 12 -0,035 N·m -0,31% -1,75° -5,83%

13 11,394 N·m -0,006 N·m -0,05% 30,00° 0,00° 0,00% 13 11,450 N·m 0,050 N·m 0,44% 31,60° 1,60° 5,33% 13 -0,056 N·m -0,49% -1,60° -5,33%

14 11,351 N·m -0,049 N·m -0,43% 29,00° -1,00° -3,33% 14 11,440 N·m 0,040 N·m 0,35% 30,50° 0,50° 1,67% 14 -0,089 N·m -0,78% -1,50° -5,00%

15 11,378 N·m -0,022 N·m -0,19% 28,75° -1,25° -4,17% 15 11,500 N·m 0,100 N·m 0,88% 30,60° 0,60° 2,00% 15 -0,122 N·m -1,07% -1,85° -6,17%

16 11,343 N·m -0,057 N·m -0,50% 28,75° -1,25° -4,17% 16 11,470 N·m 0,070 N·m 0,61% 30,40° 0,40° 1,33% 16 -0,127 N·m -1,11% -1,65° -5,50%

17 11,296 N·m -0,104 N·m -0,91% 28,75° -1,25° -4,17% 17 11,440 N·m 0,040 N·m 0,35% 29,90° -0,10° -0,33% 17 -0,144 N·m -1,26% -1,15° -3,83%

18 11,339 N·m -0,061 N·m -0,54% 28,50° -1,50° -5,00% 18 11,480 N·m 0,080 N·m 0,70% 30,10° 0,10° 0,33% 18 -0,141 N·m -1,24% -1,60° -5,33%

19 11,363 N·m -0,037 N·m -0,32% 28,75° -1,25° -4,17% 19 11,490 N·m 0,090 N·m 0,79% 30,50° 0,50° 1,67% 19 -0,127 N·m -1,11% -1,75° -5,83%

20 11,359 N·m -0,041 N·m -0,36% 29,75° -0,25° -0,83% 20 11,480 N·m 0,080 N·m 0,70% 31,60° 1,60° 5,33% 20 -0,121 N·m -1,06% -1,85° -6,17%

21 11,382 N·m -0,018 N·m -0,16% 29,50° -0,50° -1,67% 21 11,480 N·m 0,080 N·m 0,70% 31,80° 1,80° 6,00% 21 -0,098 N·m -0,86% -2,30° -7,67%

22 11,398 N·m -0,002 N·m -0,02% 30,00° 0,00° 0,00% 22 11,480 N·m 0,080 N·m 0,70% 31,80° 1,80° 6,00% 22 -0,082 N·m -0,72% -1,80° -6,00%

23 11,355 N·m -0,045 N·m -0,39% 29,75° -0,25° -0,83% 23 11,430 N·m 0,030 N·m 0,26% 31,70° 1,70° 5,67% 23 -0,075 N·m -0,66% -1,95° -6,50%

24 11,405 N·m 0,005 N·m 0,04% 29,75° -0,25° -0,83% 24 11,470 N·m 0,070 N·m 0,61% 31,60° 1,60° 5,33% 24 -0,065 N·m -0,57% -1,85° -6,17%

25 11,398 N·m -0,002 N·m -0,02% 29,75° -0,25° -0,83% 25 11,450 N·m 0,050 N·m 0,44% 31,50° 1,50° 5,00% 25 -0,052 N·m -0,46% -1,75° -5,83%

26 11,448 N·m 0,048 N·m 0,42% 30,50° 0,50° 1,67% 26 11,480 N·m 0,080 N·m 0,70% 32,00° 2,00° 6,67% 26 -0,032 N·m -0,28% -1,50° -5,00%

27 11,456 N·m 0,056 N·m 0,49% 30,75° 0,75° 2,50% 27 11,460 N·m 0,060 N·m 0,53% 32,10° 2,10° 7,00% 27 -0,004 N·m -0,04% -1,35° -4,50%

28 11,444 N·m 0,044 N·m 0,39% 30,50° 0,50° 1,67% 28 11,470 N·m 0,070 N·m 0,61% 32,30° 2,30° 7,67% 28 -0,026 N·m -0,23% -1,80° -6,00%

29 11,417 N·m 0,017 N·m 0,15% 31,00° 1,00° 3,33% 29 11,440 N·m 0,040 N·m 0,35% 32,40° 2,40° 8,00% 29 -0,023 N·m -0,20% -1,40° -4,67%

30 11,464 N·m 0,064 N·m 0,56% 31,25° 1,25° 4,17% 30 11,500 N·m 0,100 N·m 0,88% 32,70° 2,70° 9,00% 30 -0,036 N·m -0,32% -1,45° -4,83%

31 11,359 N·m -0,041 N·m -0,36% 30,50° 0,50° 1,67% 31 11,430 N·m 0,030 N·m 0,26% 32,30° 2,30° 7,67% 31 -0,071 N·m -0,62% -1,80° -6,00%

32 11,335 N·m -0,065 N·m -0,57% 29,00° -1,00° -3,33% 32 11,430 N·m 0,030 N·m 0,26% 30,50° 0,50° 1,67% 32 -0,095 N·m -0,83% -1,50° -5,00%

33 11,324 N·m -0,076 N·m -0,67% 28,75° -1,25° -4,17% 33 11,450 N·m 0,050 N·m 0,44% 30,40° 0,40° 1,33% 33 -0,126 N·m -1,11% -1,65° -5,50%

34 11,331 N·m -0,069 N·m -0,61% 28,50° -1,50° -5,00% 34 11,470 N·m 0,070 N·m 0,61% 30,00° 0,00° 0,00% 34 -0,139 N·m -1,22% -1,50° -5,00%

35 11,339 N·m -0,061 N·m -0,54% 28,75° -1,25° -4,17% 35 11,490 N·m 0,090 N·m 0,79% 30,20° 0,20° 0,67% 35 -0,151 N·m -1,32% -1,45° -4,83%

36 11,308 N·m -0,092 N·m -0,81% 29,00° -1,00° -3,33% 36 11,440 N·m 0,040 N·m 0,35% 30,50° 0,50° 1,67% 36 -0,132 N·m -1,16% -1,50° -5,00%

37 11,327 N·m -0,073 N·m -0,64% 29,00° -1,00° -3,33% 37 11,450 N·m 0,050 N·m 0,44% 31,00° 1,00° 3,33% 37 -0,123 N·m -1,08% -2,00° -6,67%

38 11,320 N·m -0,080 N·m -0,70% 29,25° -0,75° -2,50% 38 11,430 N·m 0,030 N·m 0,26% 30,70° 0,70° 2,33% 38 -0,110 N·m -0,96% -1,45° -4,83%

39 11,382 N·m -0,018 N·m -0,16% 30,00° 0,00° 0,00% 39 11,480 N·m 0,080 N·m 0,70% 31,60° 1,60° 5,33% 39 -0,098 N·m -0,86% -1,60° -5,33%

40 11,370 N·m -0,030 N·m -0,26% 30,50° 0,50° 1,67% 40 11,450 N·m 0,050 N·m 0,44% 32,20° 2,20° 7,33% 40 -0,080 N·m -0,70% -1,70° -5,67%

41 11,378 N·m -0,022 N·m -0,19% 30,50° 0,50° 1,67% 41 11,450 N·m 0,050 N·m 0,44% 32,00° 2,00° 6,67% 41 -0,072 N·m -0,63% -1,50° -5,00%

42 11,386 N·m -0,014 N·m -0,12% 30,50° 0,50° 1,67% 42 11,450 N·m 0,050 N·m 0,44% 32,20° 2,20° 7,33% 42 -0,064 N·m -0,56% -1,70° -5,67%

43 11,355 N·m -0,045 N·m -0,39% 30,25° 0,25° 0,83% 43 11,410 N·m 0,010 N·m 0,09% 32,10° 2,10° 7,00% 43 -0,055 N·m -0,48% -1,85° -6,17%

44 11,386 N·m -0,014 N·m -0,12% 30,25° 0,25° 0,83% 44 11,440 N·m 0,040 N·m 0,35% 31,70° 1,70° 5,67% 44 -0,054 N·m -0,47% -1,45° -4,83%

45 11,405 N·m 0,005 N·m 0,04% 30,75° 0,75° 2,50% 45 11,450 N·m 0,050 N·m 0,44% 32,40° 2,40° 8,00% 45 -0,045 N·m -0,39% -1,65° -5,50%

46 11,468 N·m 0,068 N·m 0,60% 31,50° 1,50° 5,00% 46 11,480 N·m 0,080 N·m 0,70% 33,40° 3,40° 11,33% 46 -0,012 N·m -0,11% -1,90° -6,33%

47 11,421 N·m 0,021 N·m 0,18% 31,50° 1,50° 5,00% 47 11,440 N·m 0,040 N·m 0,35% 33,10° 3,10° 10,33% 47 -0,019 N·m -0,17% -1,60° -5,33%

48 11,452 N·m 0,052 N·m 0,46% 31,25° 1,25° 4,17% 48 11,480 N·m 0,080 N·m 0,70% 32,60° 2,60° 8,67% 48 -0,028 N·m -0,25% -1,35° -4,50%

49 11,405 N·m 0,005 N·m 0,04% 31,00° 1,00° 3,33% 49 11,440 N·m 0,040 N·m 0,35% 32,30° 2,30° 7,67% 49 -0,035 N·m -0,31% -1,30° -4,33%

50 11,409 N·m 0,009 N·m 0,08% 31,00° 1,00° 3,33% 50 11,440 N·m 0,040 N·m 0,35% 32,70° 2,70° 9,00% 50 -0,031 N·m -0,27% -1,70° -5,67%

51 11,370 N·m -0,030 N·m -0,26% 30,50° 0,50° 1,67% 51 11,430 N·m 0,030 N·m 0,26% 32,30° 2,30° 7,67% 51 -0,060 N·m -0,53% -1,80° -6,00%

52 11,402 N·m 0,002 N·m 0,02% 29,75° -0,25° -0,83% 52 11,490 N·m 0,090 N·m 0,79% 31,10° 1,10° 3,67% 52 -0,088 N·m -0,77% -1,35° -4,50%

53 11,366 N·m -0,034 N·m -0,30% 28,75° -1,25° -4,17% 53 11,500 N·m 0,100 N·m 0,88% 30,70° 0,70° 2,33% 53 -0,134 N·m -1,18% -1,95° -6,50%

54 11,316 N·m -0,084 N·m -0,74% 29,00° -1,00° -3,33% 54 11,460 N·m 0,060 N·m 0,53% 30,70° 0,70° 2,33% 54 -0,144 N·m -1,26% -1,70° -5,67%

55 11,331 N·m -0,069 N·m -0,61% 28,25° -1,75° -5,83% 55 11,470 N·m 0,070 N·m 0,61% 29,90° -0,10° -0,33% 55 -0,139 N·m -1,22% -1,65° -5,50%

56 11,374 N·m -0,026 N·m -0,23% 29,50° -0,50° -1,67% 56 11,510 N·m 0,110 N·m 0,96% 31,50° 1,50° 5,00% 56 -0,136 N·m -1,19% -2,00° -6,67%

57 11,370 N·m -0,030 N·m -0,26% 29,75° -0,25° -0,83% 57 11,490 N·m 0,090 N·m 0,79% 31,40° 1,40° 4,67% 57 -0,120 N·m -1,05% -1,65° -5,50%

58 11,331 N·m -0,069 N·m -0,61% 29,75° -0,25° -0,83% 58 11,440 N·m 0,040 N·m 0,35% 31,40° 1,40° 4,67% 58 -0,109 N·m -0,96% -1,65° -5,50%

59 11,405 N·m 0,005 N·m 0,04% 29,75° -0,25° -0,83% 59 11,480 N·m 0,080 N·m 0,70% 31,50° 1,50° 5,00% 59 -0,075 N·m -0,66% -1,75° -5,83%

60 11,398 N·m -0,002 N·m -0,02% 29,75° -0,25° -0,83% 60 11,460 N·m 0,060 N·m 0,53% 31,50° 1,50° 5,00% 60 -0,062 N·m -0,54% -1,75° -5,83%

61 11,402 N·m 0,002 N·m 0,02% 30,25° 0,25° 0,83% 61 11,440 N·m 0,040 N·m 0,35% 31,90° 1,90° 6,33% 61 -0,038 N·m -0,33% -1,65° -5,50%

62 11,444 N·m 0,044 N·m 0,39% 30,50° 0,50° 1,67% 62 11,480 N·m 0,080 N·m 0,70% 32,10° 2,10° 7,00% 62 -0,036 N·m -0,32% -1,60° -5,33%

63 11,448 N·m 0,048 N·m 0,42% 30,75° 0,75° 2,50% 63 11,460 N·m 0,060 N·m 0,53% 32,20° 2,20° 7,33% 63 -0,012 N·m -0,11% -1,45° -4,83%

64 11,413 N·m 0,013 N·m 0,11% 30,75° 0,75° 2,50% 64 11,440 N·m 0,040 N·m 0,35% 32,50° 2,50° 8,33% 64 -0,027 N·m -0,24% -1,75° -5,83%

65 11,452 N·m 0,052 N·m 0,46% 31,00° 1,00° 3,33% 65 11,470 N·m 0,070 N·m 0,61% 32,10° 2,10° 7,00% 65 -0,018 N·m -0,16% -1,10° -3,67%

66 11,425 N·m 0,025 N·m 0,22% 31,00° 1,00° 3,33% 66 11,460 N·m 0,060 N·m 0,53% 32,60° 2,60° 8,67% 66 -0,035 N·m -0,31% -1,60° -5,33%

67 11,409 N·m 0,009 N·m 0,08% 31,00° 1,00° 3,33% 67 11,440 N·m 0,040 N·m 0,35% 32,40° 2,40° 8,00% 67 -0,031 N·m -0,27% -1,40° -4,67%

68 11,402 N·m 0,002 N·m 0,02% 30,00° 0,00° 0,00% 68 11,450 N·m 0,050 N·m 0,44% 31,60° 1,60° 5,33% 68 -0,048 N·m -0,42% -1,60° -5,33%

69 11,363 N·m -0,037 N·m -0,32% 29,25° -0,75° -2,50% 69 11,450 N·m 0,050 N·m 0,44% 31,20° 1,20° 4,00% 69 -0,087 N·m -0,76% -1,95° -6,50%

70 11,312 N·m -0,088 N·m -0,77% 28,75° -1,25° -4,17% 70 11,450 N·m 0,050 N·m 0,44% 30,70° 0,70° 2,33% 70 -0,138 N·m -1,21% -1,95° -6,50%

71 11,316 N·m -0,084 N·m -0,74% 28,75° -1,25° -4,17% 71 11,460 N·m 0,060 N·m 0,53% 30,20° 0,20° 0,67% 71 -0,144 N·m -1,26% -1,45° -4,83%

72 11,308 N·m -0,092 N·m -0,81% 29,50° -0,50° -1,67% 72 11,430 N·m 0,030 N·m 0,26% 31,00° 1,00° 3,33% 72 -0,122 N·m -1,07% -1,50° -5,00%

73 11,339 N·m -0,061 N·m -0,54% 29,00° -1,00° -3,33% 73 11,460 N·m 0,060 N·m 0,53% 30,70° 0,70° 2,33% 73 -0,121 N·m -1,06% -1,70° -5,67%

74 11,296 N·m -0,104 N·m -0,91% 29,25° -0,75° -2,50% 74 11,430 N·m 0,030 N·m 0,26% 31,10° 1,10° 3,67% 74 -0,134 N·m -1,18% -1,85° -6,17%

75 11,370 N·m -0,030 N·m -0,26% 29,50° -0,50° -1,67% 75 11,490 N·m 0,090 N·m 0,79% 31,40° 1,40° 4,67% 75 -0,120 N·m -1,05% -1,90° -6,33%

76 11,355 N·m -0,045 N·m -0,39% 30,00° 0,00° 0,00% 76 11,450 N·m 0,050 N·m 0,44% 32,00° 2,00° 6,67% 76 -0,095 N·m -0,83% -2,00° -6,67%

77 11,378 N·m -0,022 N·m -0,19% 30,50° 0,50° 1,67% 77 11,450 N·m 0,050 N·m 0,44% 32,10° 2,10° 7,00% 77 -0,072 N·m -0,63% -1,60° -5,33%

78 11,378 N·m -0,022 N·m -0,19% 30,50° 0,50° 1,67% 78 11,440 N·m 0,040 N·m 0,35% 32,20° 2,20° 7,33% 78 -0,062 N·m -0,54% -1,70° -5,67%

79 11,398 N·m -0,002 N·m -0,02% 30,75° 0,75° 2,50% 79 11,450 N·m 0,050 N·m 0,44% 32,20° 2,20° 7,33% 79 -0,052 N·m -0,46% -1,45° -4,83%

80 11,390 N·m -0,010 N·m -0,09% 31,00° 1,00° 3,33% 80 11,430 N·m 0,030 N·m 0,26% 32,40° 2,40° 8,00% 80 -0,040 N·m -0,35% -1,40° -4,67%

81 11,413 N·m 0,013 N·m 0,11% 31,00° 1,00° 3,33% 81 11,430 N·m 0,030 N·m 0,26% 32,50° 2,50° 8,33% 81 -0,017 N·m -0,15% -1,50° -5,00%

82 11,425 N·m 0,025 N·m 0,22% 31,75° 1,75° 5,83% 82 11,450 N·m 0,050 N·m 0,44% 32,90° 2,90° 9,67% 82 -0,025 N·m -0,22% -1,15° -3,83%

83 11,433 N·m 0,033 N·m 0,29% 31,50° 1,50° 5,00% 83 11,440 N·m 0,040 N·m 0,35% 33,20° 3,20° 10,67% 83 -0,007 N·m -0,06% -1,70° -5,67%

84 11,374 N·m -0,026 N·m -0,23% 30,75° 0,75° 2,50% 84 11,390 N·m -0,010 N·m -0,09% 32,50° 2,50° 8,33% 84 -0,016 N·m -0,14% -1,75° -5,83%

85 11,374 N·m -0,026 N·m -0,23% 30,25° 0,25° 0,83% 85 11,450 N·m 0,050 N·m 0,44% 31,60° 1,60° 5,33% 85 -0,076 N·m -0,67% -1,35° -4,50%

86 11,374 N·m -0,026 N·m -0,23% 29,50° -0,50° -1,67% 86 11,490 N·m 0,090 N·m 0,79% 31,30° 1,30° 4,33% 86 -0,116 N·m -1,02% -1,80° -6,00%

87 11,320 N·m -0,080 N·m -0,70% 29,25° -0,75° -2,50% 87 11,440 N·m 0,040 N·m 0,35% 30,60° 0,60° 2,00% 87 -0,120 N·m -1,05% -1,35° -4,50%

88 11,327 N·m -0,073 N·m -0,64% 29,00° -1,00° -3,33% 88 11,460 N·m 0,060 N·m 0,53% 30,60° 0,60° 2,00% 88 -0,133 N·m -1,17% -1,60° -5,33%

89 11,405 N·m 0,005 N·m 0,04% 29,75° -0,25° -0,83% 89 11,510 N·m 0,110 N·m 0,96% 31,30° 1,30° 4,33% 89 -0,105 N·m -0,92% -1,55° -5,17%

90 11,366 N·m -0,034 N·m -0,30% 29,50° -0,50° -1,67% 90 11,460 N·m 0,060 N·m 0,53% 31,10° 1,10° 3,67% 90 -0,094 N·m -0,82% -1,60° -5,33%

91 11,351 N·m -0,049 N·m -0,43% 29,50° -0,50° -1,67% 91 11,450 N·m 0,050 N·m 0,44% 31,30° 1,30° 4,33% 91 -0,099 N·m -0,87% -1,80° -6,00%

92 11,402 N·m 0,002 N·m 0,02% 30,50° 0,50° 1,67% 92 11,500 N·m 0,100 N·m 0,88% 32,40° 2,40° 8,00% 92 -0,098 N·m -0,86% -1,90° -6,33%

93 11,402 N·m 0,002 N·m 0,02% 30,50° 0,50° 1,67% 93 11,450 N·m 0,050 N·m 0,44% 31,90° 1,90° 6,33% 93 -0,048 N·m -0,42% -1,40° -4,67%

94 11,394 N·m -0,006 N·m -0,05% 30,50° 0,50° 1,67% 94 11,460 N·m 0,060 N·m 0,53% 32,20° 2,20° 7,33% 94 -0,066 N·m -0,58% -1,70° -5,67%

95 11,390 N·m -0,010 N·m -0,09% 30,50° 0,50° 1,67% 95 11,450 N·m 0,050 N·m 0,44% 32,10° 2,10° 7,00% 95 -0,060 N·m -0,53% -1,60° -5,33%

96 11,398 N·m -0,002 N·m -0,02% 30,50° 0,50° 1,67% 96 11,430 N·m 0,030 N·m 0,26% 32,10° 2,10° 7,00% 96 -0,032 N·m -0,28% -1,60° -5,33%

97 11,417 N·m 0,017 N·m 0,15% 31,00° 1,00° 3,33% 97 11,430 N·m 0,030 N·m 0,26% 32,60° 2,60° 8,67% 97 -0,013 N·m -0,11% -1,60° -5,33%

98 11,417 N·m 0,017 N·m 0,15% 31,25° 1,25° 4,17% 98 11,440 N·m 0,040 N·m 0,35% 32,30° 2,30° 7,67% 98 -0,023 N·m -0,20% -1,05° -3,50%

99 11,437 N·m 0,037 N·m 0,32% 31,50° 1,50° 5,00% 99 11,460 N·m 0,060 N·m 0,53% 32,70° 2,70° 9,00% 99 -0,023 N·m -0,20% -1,20° -4,00%

100 11,421 N·m 0,021 N·m 0,18% 30,75° 0,75° 2,50% 100 11,430 N·m 0,030 N·m 0,26% 32,50° 2,50° 8,33% 100 -0,009 N·m -0,08% -1,75° -5,83%

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240041 2018-07-30 Serial-no.: 18240041 2018-07-30 Serial-no.: 18240041 2018-07-30

Test point : Test point : Test point :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

± Tolerance : ± Tolerance : ± Tolerance :

+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Angle °(degree)

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) :

Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)

n n n

x̅ x̅ x̅

Mmax Mmax Mmax

Mmin Mmin Mmin

R (99,73%) R (99,73%) R (99,73%)

 s  s  s

6 s 6 s 6 s

Homologation Homologation Homologation Homologation Homologation

N·m/° N·m/° N·m/°

TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Homologation

Cm Cm Cm

Cmk Cmk Cmk

Angle

Measurement result Measurement result Measurement result 

Torque Angle Torque Angle Torque

3 - test point 80% - 30° hard 09.09.2018



3 - Chart - 80% - 30° hard

11,150 N·m

11,200 N·m

11,250 N·m

11,300 N·m

11,350 N·m

11,400 N·m

11,450 N·m

11,500 N·m

11,550 N·m

1 2 3 4 5 6 7 8 9

10 1
1

12 13 1
4

15 16 1
7

18 19 2
0

21 22 2
3

24 25 2
6

27 28 2
9

30 31 3
2

33 34 3
5

36 37 3
8

39 40 4
1

42 43 4
4

45 46 4
7

48 49 5
0

51 52 5
3

54 55 5
6

57 58 5
9

60 61 6
2

63 64 6
5

66 67 6
8

69 70 7
1

72 73 7
4

75 76 7
7

78 79 8
0

81 82 8
3

84 85 8
6

87 88 89 90 91 92 93 94 95 96 97 98 99

10
0

T
e

s
t 
to

rq
u

e
 (

M
s
o
ll
) 

1
1

,4
0

 N
·m

  
 ±

7
%

Number of 

Torque reference - actual value comparison

Master - reference EC - tool test sample
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1 - test point 80% - 360° soft

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

80 % 80 % 80 %

11,400 N∙m Target : 360,00 ° (degree) 11,400 N∙m Target : 360,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 5,700 N∙m Rotation angle starting torque (MαO) : 5,700 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 15,00 ° (degree) 7,00 % ± Tolerance : 15,00 ° (degree) 7,00 % ± Tolerance : 15,00 ° (degree)

0,798 N∙m + Tolerance : 15,00 ° (degree) 0,798 N∙m + Tolerance : 15,00 ° (degree) 0,798 N∙m + Tolerance : 15,00 ° (degree)

0,798 N∙m - Tolerance : 15,00 ° (degree) 0,798 N∙m - Tolerance : 15,00 ° (degree) -0,798 N∙m - Tolerance : -15,00 ° (degree)

12,198 N∙m (To / Mmax) : 375,00 ° (degree) 12,198 N∙m (To / Mmax) : 375,00 ° (degree) 0,798 N∙m (To / Mmax) : 15,00 ° (degree)

10,602 N∙m (Tu / Mmin) : 345,00 ° (degree) 10,602 N∙m (Tu / Mmin) : 345,00 ° (degree) -0,798 N∙m (Tu / Mmin) : -15,00 ° (degree)

Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

11,4186 N·m Average x̅ 360,1700° 11,4096 N·m Average x̅ 361,8050° 0,0090 N·m Average x̅ -1,6350°

11,4870 N·m Maximal Mmax 371,2500° 11,4300 N·m Maximal Mmax 371,7000° 0,0720 N·m Maximal Mmax 1,9000°

11,3430 N·m Minimal Mmin 349,5000° 11,4000 N·m Minimal Mmin 353,0000° -0,0670 N·m Minimal Mmin -6,3000°

0,1440 N·m Scatter R (99,73%) 21,7500° 0,0300 N·m Scatter R (99,73%) 18,7000° 0,1390 N·m Scatter R (99,73%) 8,2000°

0,0426 N·m Standard deviation  s 6,3005° 0,0092 N·m Standard deviation  s 4,7173° 0,0424 N·m Standard deviation  s 1,9711°

0,2556 N·m 6 x Standard deviation 6 s 37,8032° 0,0552 N·m 6 x Standard deviation 6 s 28,3037° 0,2544 N·m 6 x Standard deviation 6 s 11,8265°

5,7093 N·m Torque rate 5,7048 N·m Torque rate 0,0045 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

6,2453 Capability index Cm Cm 0,7936 28,9050 Capability index Cm Cm 1,0599 6,2737 Capability index Cm Cm 2,5367

6,1000 Capability index Cmk Cmk 0,7846 28,5573 Capability index Cmk Cmk 0,9324 6,2032 Capability index Cmk Cmk 2,2602

SN: 18240032 Date: 2018-07-30 SN: 18240032 Date: 2018-07-30 SN: 18240032 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%)

1 11,374 N·m -0,026 N·m -0,23% 357,50° -2,50° -0,69% 1 11,420 N·m 0,020 N·m 0,18% 362,30° 2,30° 0,64% 1 -0,046 N·m -0,40% -4,80° -1,33%

2 11,452 N·m 0,052 N·m 0,46% 365,50° 5,50° 1,53% 2 11,400 N·m 0,000 N·m 0,00% 364,10° 4,10° 1,14% 2 0,052 N·m 0,46% 1,40° 0,39%

3 11,359 N·m -0,041 N·m -0,36% 349,75° -10,25° -2,85% 3 11,410 N·m 0,010 N·m 0,09% 353,50° -6,50° -1,81% 3 -0,051 N·m -0,45% -3,75° -1,04%

4 11,452 N·m 0,052 N·m 0,46% 366,00° 6,00° 1,67% 4 11,400 N·m 0,000 N·m 0,00% 364,10° 4,10° 1,14% 4 0,052 N·m 0,46% 1,90° 0,53%

5 11,425 N·m 0,025 N·m 0,22% 357,75° -2,25° -0,62% 5 11,420 N·m 0,020 N·m 0,18% 359,20° -0,80° -0,22% 5 0,005 N·m 0,04% -1,45° -0,40%

6 11,417 N·m 0,017 N·m 0,15% 358,00° -2,00° -0,56% 6 11,410 N·m 0,010 N·m 0,09% 358,20° -1,80° -0,50% 6 0,007 N·m 0,06% -0,20° -0,06%

7 11,390 N·m -0,010 N·m -0,09% 353,00° -7,00° -1,94% 7 11,420 N·m 0,020 N·m 0,18% 357,20° -2,80° -0,78% 7 -0,030 N·m -0,26% -4,20° -1,17%

8 11,433 N·m 0,033 N·m 0,29% 362,25° 2,25° 0,63% 8 11,410 N·m 0,010 N·m 0,09% 363,60° 3,60° 1,00% 8 0,023 N·m 0,20% -1,35° -0,37%

9 11,429 N·m 0,029 N·m 0,25% 357,50° -2,50° -0,69% 9 11,400 N·m 0,000 N·m 0,00% 358,40° -1,60° -0,44% 9 0,029 N·m 0,25% -0,90° -0,25%

10 11,452 N·m 0,052 N·m 0,46% 364,50° 4,50° 1,25% 10 11,410 N·m 0,010 N·m 0,09% 364,20° 4,20° 1,17% 10 0,042 N·m 0,37% 0,30° 0,08%

11 11,374 N·m -0,026 N·m -0,23% 351,00° -9,00° -2,50% 11 11,430 N·m 0,030 N·m 0,26% 354,40° -5,60° -1,56% 11 -0,056 N·m -0,49% -3,40° -0,94%

12 11,472 N·m 0,072 N·m 0,63% 364,50° 4,50° 1,25% 12 11,420 N·m 0,020 N·m 0,18% 365,00° 5,00° 1,39% 12 0,052 N·m 0,46% -0,50° -0,14%

13 11,378 N·m -0,022 N·m -0,19% 351,00° -9,00° -2,50% 13 11,410 N·m 0,010 N·m 0,09% 357,30° -2,70° -0,75% 13 -0,032 N·m -0,28% -6,30° -1,75%

14 11,456 N·m 0,056 N·m 0,49% 365,75° 5,75° 1,60% 14 11,410 N·m 0,010 N·m 0,09% 365,00° 5,00° 1,39% 14 0,046 N·m 0,40% 0,75° 0,21%

15 11,366 N·m -0,034 N·m -0,30% 351,25° -8,75° -2,43% 15 11,400 N·m 0,000 N·m 0,00% 356,00° -4,00° -1,11% 15 -0,034 N·m -0,30% -4,75° -1,32%

16 11,468 N·m 0,068 N·m 0,60% 367,25° 7,25° 2,01% 16 11,400 N·m 0,000 N·m 0,00% 366,60° 6,60° 1,83% 16 0,068 N·m 0,60% 0,65° 0,18%

17 11,413 N·m 0,013 N·m 0,11% 358,00° -2,00° -0,56% 17 11,400 N·m 0,000 N·m 0,00% 360,10° 0,10° 0,03% 17 0,013 N·m 0,11% -2,10° -0,58%

18 11,464 N·m 0,064 N·m 0,56% 365,25° 5,25° 1,46% 18 11,430 N·m 0,030 N·m 0,26% 366,50° 6,50° 1,81% 18 0,034 N·m 0,30% -1,25° -0,35%

19 11,476 N·m 0,076 N·m 0,67% 364,25° 4,25° 1,18% 19 11,410 N·m 0,010 N·m 0,09% 363,20° 3,20° 0,89% 19 0,066 N·m 0,58% 1,05° 0,29%

20 11,374 N·m -0,026 N·m -0,23% 353,00° -7,00° -1,94% 20 11,410 N·m 0,010 N·m 0,09% 356,60° -3,40° -0,94% 20 -0,036 N·m -0,32% -3,60° -1,00%

21 11,468 N·m 0,068 N·m 0,60% 368,75° 8,75° 2,43% 21 11,410 N·m 0,010 N·m 0,09% 368,00° 8,00° 2,22% 21 0,058 N·m 0,51% 0,75° 0,21%

22 11,370 N·m -0,030 N·m -0,26% 351,50° -8,50° -2,36% 22 11,410 N·m 0,010 N·m 0,09% 354,70° -5,30° -1,47% 22 -0,040 N·m -0,35% -3,20° -0,89%

23 11,460 N·m 0,060 N·m 0,53% 366,50° 6,50° 1,81% 23 11,410 N·m 0,010 N·m 0,09% 367,30° 7,30° 2,03% 23 0,050 N·m 0,44% -0,80° -0,22%

24 11,409 N·m 0,009 N·m 0,08% 358,00° -2,00° -0,56% 24 11,410 N·m 0,010 N·m 0,09% 361,00° 1,00° 0,28% 24 -0,001 N·m -0,01% -3,00° -0,83%

25 11,444 N·m 0,044 N·m 0,39% 365,75° 5,75° 1,60% 25 11,410 N·m 0,010 N·m 0,09% 366,90° 6,90° 1,92% 25 0,034 N·m 0,30% -1,15° -0,32%

26 11,366 N·m -0,034 N·m -0,30% 353,00° -7,00° -1,94% 26 11,410 N·m 0,010 N·m 0,09% 356,80° -3,20° -0,89% 26 -0,044 N·m -0,39% -3,80° -1,06%

27 11,472 N·m 0,072 N·m 0,63% 362,25° 2,25° 0,63% 27 11,420 N·m 0,020 N·m 0,18% 362,50° 2,50° 0,69% 27 0,052 N·m 0,46% -0,25° -0,07%

28 11,363 N·m -0,037 N·m -0,32% 351,25° -8,75° -2,43% 28 11,420 N·m 0,020 N·m 0,18% 354,00° -6,00° -1,67% 28 -0,057 N·m -0,50% -2,75° -0,76%

29 11,472 N·m 0,072 N·m 0,63% 367,25° 7,25° 2,01% 29 11,400 N·m 0,000 N·m 0,00% 367,20° 7,20° 2,00% 29 0,072 N·m 0,63% 0,05° 0,01%

30 11,366 N·m -0,034 N·m -0,30% 351,50° -8,50° -2,36% 30 11,410 N·m 0,010 N·m 0,09% 356,40° -3,60° -1,00% 30 -0,044 N·m -0,39% -4,90° -1,36%

31 11,429 N·m 0,029 N·m 0,25% 365,00° 5,00° 1,39% 31 11,410 N·m 0,010 N·m 0,09% 364,60° 4,60° 1,28% 31 0,019 N·m 0,17% 0,40° 0,11%

32 11,386 N·m -0,014 N·m -0,12% 357,25° -2,75° -0,76% 32 11,400 N·m 0,000 N·m 0,00% 360,00° 0,00° 0,00% 32 -0,014 N·m -0,12% -2,75° -0,76%

33 11,402 N·m 0,002 N·m 0,02% 357,50° -2,50° -0,69% 33 11,400 N·m 0,000 N·m 0,00% 358,70° -1,30° -0,36% 33 0,002 N·m 0,02% -1,20° -0,33%

34 11,468 N·m 0,068 N·m 0,60% 369,50° 9,50° 2,64% 34 11,410 N·m 0,010 N·m 0,09% 368,10° 8,10° 2,25% 34 0,058 N·m 0,51% 1,40° 0,39%

35 11,359 N·m -0,041 N·m -0,36% 353,00° -7,00° -1,94% 35 11,410 N·m 0,010 N·m 0,09% 358,00° -2,00° -0,56% 35 -0,051 N·m -0,45% -5,00° -1,39%

36 11,487 N·m 0,087 N·m 0,76% 365,50° 5,50° 1,53% 36 11,430 N·m 0,030 N·m 0,26% 364,70° 4,70° 1,31% 36 0,057 N·m 0,50% 0,80° 0,22%

37 11,374 N·m -0,026 N·m -0,23% 352,75° -7,25° -2,01% 37 11,430 N·m 0,030 N·m 0,26% 357,10° -2,90° -0,81% 37 -0,056 N·m -0,49% -4,35° -1,21%

38 11,468 N·m 0,068 N·m 0,60% 369,00° 9,00° 2,50% 38 11,420 N·m 0,020 N·m 0,18% 368,50° 8,50° 2,36% 38 0,048 N·m 0,42% 0,50° 0,14%

39 11,405 N·m 0,005 N·m 0,04% 359,50° -0,50° -0,14% 39 11,410 N·m 0,010 N·m 0,09% 359,80° -0,20° -0,06% 39 -0,005 N·m -0,04% -0,30° -0,08%

40 11,417 N·m 0,017 N·m 0,15% 358,75° -1,25° -0,35% 40 11,400 N·m 0,000 N·m 0,00% 359,60° -0,40° -0,11% 40 0,017 N·m 0,15% -0,85° -0,24%

41 11,355 N·m -0,045 N·m -0,39% 349,50° -10,50° -2,92% 41 11,400 N·m 0,000 N·m 0,00% 353,00° -7,00° -1,94% 41 -0,045 N·m -0,39% -3,50° -0,97%

42 11,460 N·m 0,060 N·m 0,53% 365,00° 5,00° 1,39% 42 11,400 N·m 0,000 N·m 0,00% 364,10° 4,10° 1,14% 42 0,060 N·m 0,53% 0,90° 0,25%

43 11,359 N·m -0,041 N·m -0,36% 351,00° -9,00° -2,50% 43 11,400 N·m 0,000 N·m 0,00% 355,30° -4,70° -1,31% 43 -0,041 N·m -0,36% -4,30° -1,19%

44 11,456 N·m 0,056 N·m 0,49% 361,75° 1,75° 0,49% 44 11,410 N·m 0,010 N·m 0,09% 362,20° 2,20° 0,61% 44 0,046 N·m 0,40% -0,45° -0,12%

45 11,425 N·m 0,025 N·m 0,22% 363,25° 3,25° 0,90% 45 11,400 N·m 0,000 N·m 0,00% 363,40° 3,40° 0,94% 45 0,025 N·m 0,22% -0,15° -0,04%

46 11,405 N·m 0,005 N·m 0,04% 358,25° -1,75° -0,49% 46 11,410 N·m 0,010 N·m 0,09% 360,00° 0,00° 0,00% 46 -0,005 N·m -0,04% -1,75° -0,49%

47 11,429 N·m 0,029 N·m 0,25% 365,00° 5,00° 1,39% 47 11,410 N·m 0,010 N·m 0,09% 365,70° 5,70° 1,58% 47 0,019 N·m 0,17% -0,70° -0,19%

48 11,366 N·m -0,034 N·m -0,30% 353,75° -6,25° -1,74% 48 11,400 N·m 0,000 N·m 0,00% 358,40° -1,60° -0,44% 48 -0,034 N·m -0,30% -4,65° -1,29%

49 11,464 N·m 0,064 N·m 0,56% 367,50° 7,50° 2,08% 49 11,430 N·m 0,030 N·m 0,26% 368,30° 8,30° 2,31% 49 0,034 N·m 0,30% -0,80° -0,22%

50 11,374 N·m -0,026 N·m -0,23% 354,25° -5,75° -1,60% 50 11,400 N·m 0,000 N·m 0,00% 358,00° -2,00° -0,56% 50 -0,026 N·m -0,23% -3,75° -1,04%

51 11,460 N·m 0,060 N·m 0,53% 370,25° 10,25° 2,85% 51 11,400 N·m 0,000 N·m 0,00% 369,20° 9,20° 2,56% 51 0,060 N·m 0,53% 1,05° 0,29%

52 11,351 N·m -0,049 N·m -0,43% 349,50° -10,50° -2,92% 52 11,400 N·m 0,000 N·m 0,00% 353,00° -7,00° -1,94% 52 -0,049 N·m -0,43% -3,50° -0,97%

53 11,472 N·m 0,072 N·m 0,63% 361,50° 1,50° 0,42% 53 11,430 N·m 0,030 N·m 0,26% 361,90° 1,90° 0,53% 53 0,042 N·m 0,37% -0,40° -0,11%

54 11,370 N·m -0,030 N·m -0,26% 353,25° -6,75° -1,88% 54 11,410 N·m 0,010 N·m 0,09% 357,80° -2,20° -0,61% 54 -0,040 N·m -0,35% -4,55° -1,26%

55 11,444 N·m 0,044 N·m 0,39% 365,25° 5,25° 1,46% 55 11,410 N·m 0,010 N·m 0,09% 365,90° 5,90° 1,64% 55 0,034 N·m 0,30% -0,65° -0,18%

56 11,452 N·m 0,052 N·m 0,46% 362,25° 2,25° 0,63% 56 11,400 N·m 0,000 N·m 0,00% 362,30° 2,30° 0,64% 56 0,052 N·m 0,46% -0,05° -0,01%

57 11,409 N·m 0,009 N·m 0,08% 359,25° -0,75° -0,21% 57 11,410 N·m 0,010 N·m 0,09% 361,30° 1,30° 0,36% 57 -0,001 N·m -0,01% -2,05° -0,57%

58 11,452 N·m 0,052 N·m 0,46% 366,25° 6,25° 1,74% 58 11,400 N·m 0,000 N·m 0,00% 367,00° 7,00° 1,94% 58 0,052 N·m 0,46% -0,75° -0,21%

59 11,359 N·m -0,041 N·m -0,36% 351,00° -9,00° -2,50% 59 11,410 N·m 0,010 N·m 0,09% 354,60° -5,40° -1,50% 59 -0,051 N·m -0,45% -3,60° -1,00%

60 11,464 N·m 0,064 N·m 0,56% 366,50° 6,50° 1,81% 60 11,410 N·m 0,010 N·m 0,09% 366,60° 6,60° 1,83% 60 0,054 N·m 0,47% -0,10° -0,03%

61 11,370 N·m -0,030 N·m -0,26% 353,50° -6,50° -1,81% 61 11,410 N·m 0,010 N·m 0,09% 355,60° -4,40° -1,22% 61 -0,040 N·m -0,35% -2,10° -0,58%

62 11,452 N·m 0,052 N·m 0,46% 368,00° 8,00° 2,22% 62 11,400 N·m 0,000 N·m 0,00% 366,80° 6,80° 1,89% 62 0,052 N·m 0,46% 1,20° 0,33%

63 11,374 N·m -0,026 N·m -0,23% 351,25° -8,75° -2,43% 63 11,410 N·m 0,010 N·m 0,09% 354,60° -5,40° -1,50% 63 -0,036 N·m -0,32% -3,35° -0,93%

64 11,468 N·m 0,068 N·m 0,60% 370,00° 10,00° 2,78% 64 11,400 N·m 0,000 N·m 0,00% 369,70° 9,70° 2,69% 64 0,068 N·m 0,60% 0,30° 0,08%

65 11,355 N·m -0,045 N·m -0,39% 350,75° -9,25° -2,57% 65 11,400 N·m 0,000 N·m 0,00% 355,00° -5,00° -1,39% 65 -0,045 N·m -0,39% -4,25° -1,18%

66 11,468 N·m 0,068 N·m 0,60% 370,50° 10,50° 2,92% 66 11,400 N·m 0,000 N·m 0,00% 370,90° 10,90° 3,03% 66 0,068 N·m 0,60% -0,40° -0,11%

67 11,347 N·m -0,053 N·m -0,46% 352,50° -7,50° -2,08% 67 11,400 N·m 0,000 N·m 0,00% 355,20° -4,80° -1,33% 67 -0,053 N·m -0,46% -2,70° -0,75%

68 11,476 N·m 0,076 N·m 0,67% 367,75° 7,75° 2,15% 68 11,430 N·m 0,030 N·m 0,26% 367,90° 7,90° 2,19% 68 0,046 N·m 0,40% -0,15° -0,04%

69 11,429 N·m 0,029 N·m 0,25% 357,75° -2,25° -0,62% 69 11,400 N·m 0,000 N·m 0,00% 359,20° -0,80° -0,22% 69 0,029 N·m 0,25% -1,45° -0,40%

70 11,394 N·m -0,006 N·m -0,05% 358,00° -2,00° -0,56% 70 11,410 N·m 0,010 N·m 0,09% 359,50° -0,50° -0,14% 70 -0,016 N·m -0,14% -1,50° -0,42%

71 11,452 N·m 0,052 N·m 0,46% 368,75° 8,75° 2,43% 71 11,410 N·m 0,010 N·m 0,09% 368,90° 8,90° 2,47% 71 0,042 N·m 0,37% -0,15° -0,04%

72 11,378 N·m -0,022 N·m -0,19% 354,00° -6,00° -1,67% 72 11,420 N·m 0,020 N·m 0,18% 358,90° -1,10° -0,31% 72 -0,042 N·m -0,37% -4,90° -1,36%

73 11,468 N·m 0,068 N·m 0,60% 363,50° 3,50° 0,97% 73 11,400 N·m 0,000 N·m 0,00% 362,50° 2,50° 0,69% 73 0,068 N·m 0,60% 1,00° 0,28%

74 11,374 N·m -0,026 N·m -0,23% 355,50° -4,50° -1,25% 74 11,410 N·m 0,010 N·m 0,09% 358,60° -1,40° -0,39% 74 -0,036 N·m -0,32% -3,10° -0,86%

75 11,433 N·m 0,033 N·m 0,29% 364,00° 4,00° 1,11% 75 11,400 N·m 0,000 N·m 0,00% 364,10° 4,10° 1,14% 75 0,033 N·m 0,29% -0,10° -0,03%

76 11,417 N·m 0,017 N·m 0,15% 358,50° -1,50° -0,42% 76 11,410 N·m 0,010 N·m 0,09% 361,30° 1,30° 0,36% 76 0,007 N·m 0,06% -2,80° -0,78%

77 11,394 N·m -0,006 N·m -0,05% 360,00° 0,00° 0,00% 77 11,400 N·m 0,000 N·m 0,00% 360,70° 0,70° 0,19% 77 -0,006 N·m -0,05% -0,70° -0,19%

78 11,464 N·m 0,064 N·m 0,56% 361,00° 1,00° 0,28% 78 11,430 N·m 0,030 N·m 0,26% 361,60° 1,60° 0,44% 78 0,034 N·m 0,30% -0,60° -0,17%

79 11,374 N·m -0,026 N·m -0,23% 352,00° -8,00° -2,22% 79 11,420 N·m 0,020 N·m 0,18% 356,50° -3,50° -0,97% 79 -0,046 N·m -0,40% -4,50° -1,25%

80 11,468 N·m 0,068 N·m 0,60% 367,50° 7,50° 2,08% 80 11,410 N·m 0,010 N·m 0,09% 367,90° 7,90° 2,19% 80 0,058 N·m 0,51% -0,40° -0,11%

81 11,351 N·m -0,049 N·m -0,43% 353,25° -6,75° -1,88% 81 11,400 N·m 0,000 N·m 0,00% 357,60° -2,40° -0,67% 81 -0,049 N·m -0,43% -4,35° -1,21%

82 11,468 N·m 0,068 N·m 0,60% 363,75° 3,75° 1,04% 82 11,410 N·m 0,010 N·m 0,09% 363,80° 3,80° 1,06% 82 0,058 N·m 0,51% -0,05° -0,01%

83 11,366 N·m -0,034 N·m -0,30% 356,00° -4,00° -1,11% 83 11,420 N·m 0,020 N·m 0,18% 360,60° 0,60° 0,17% 83 -0,054 N·m -0,47% -4,60° -1,28%

84 11,480 N·m 0,080 N·m 0,70% 371,25° 11,25° 3,13% 84 11,410 N·m 0,010 N·m 0,09% 371,70° 11,70° 3,25% 84 0,070 N·m 0,61% -0,45° -0,12%

85 11,398 N·m -0,002 N·m -0,02% 359,25° -0,75° -0,21% 85 11,410 N·m 0,010 N·m 0,09% 361,30° 1,30° 0,36% 85 -0,012 N·m -0,11% -2,05° -0,57%

86 11,452 N·m 0,052 N·m 0,46% 367,75° 7,75° 2,15% 86 11,420 N·m 0,020 N·m 0,18% 368,00° 8,00° 2,22% 86 0,032 N·m 0,28% -0,25° -0,07%

87 11,343 N·m -0,057 N·m -0,50% 351,25° -8,75° -2,43% 87 11,410 N·m 0,010 N·m 0,09% 355,50° -4,50° -1,25% 87 -0,067 N·m -0,59% -4,25° -1,18%

88 11,452 N·m 0,052 N·m 0,46% 367,00° 7,00° 1,94% 88 11,410 N·m 0,010 N·m 0,09% 368,00° 8,00° 2,22% 88 0,042 N·m 0,37% -1,00° -0,28%

89 11,468 N·m 0,068 N·m 0,60% 363,25° 3,25° 0,90% 89 11,410 N·m 0,010 N·m 0,09% 362,90° 2,90° 0,81% 89 0,058 N·m 0,51% 0,35° 0,10%

90 11,413 N·m 0,013 N·m 0,11% 363,25° 3,25° 0,90% 90 11,400 N·m 0,000 N·m 0,00% 364,20° 4,20° 1,17% 90 0,013 N·m 0,11% -0,95° -0,26%

91 11,437 N·m 0,037 N·m 0,32% 358,75° -1,25° -0,35% 91 11,400 N·m 0,000 N·m 0,00% 359,80° -0,20° -0,06% 91 0,037 N·m 0,32% -1,05° -0,29%

92 11,359 N·m -0,041 N·m -0,36% 354,00° -6,00° -1,67% 92 11,400 N·m 0,000 N·m 0,00% 357,90° -2,10° -0,58% 92 -0,041 N·m -0,36% -3,90° -1,08%

93 11,444 N·m 0,044 N·m 0,39% 369,75° 9,75° 2,71% 93 11,400 N·m 0,000 N·m 0,00% 369,40° 9,40° 2,61% 93 0,044 N·m 0,39% 0,35° 0,10%

94 11,444 N·m 0,044 N·m 0,39% 358,00° -2,00° -0,56% 94 11,420 N·m 0,020 N·m 0,18% 360,40° 0,40° 0,11% 94 0,024 N·m 0,21% -2,40° -0,67%

95 11,421 N·m 0,021 N·m 0,18% 363,75° 3,75° 1,04% 95 11,430 N·m 0,030 N·m 0,26% 365,00° 5,00° 1,39% 95 -0,009 N·m -0,08% -1,25° -0,35%

96 11,382 N·m -0,018 N·m -0,16% 357,75° -2,25° -0,62% 96 11,410 N·m 0,010 N·m 0,09% 362,20° 2,20° 0,61% 96 -0,028 N·m -0,25% -4,45° -1,24%

97 11,421 N·m 0,021 N·m 0,18% 364,25° 4,25° 1,18% 97 11,410 N·m 0,010 N·m 0,09% 365,20° 5,20° 1,44% 97 0,011 N·m 0,10% -0,95° -0,26%

98 11,390 N·m -0,010 N·m -0,09% 358,00° -2,00° -0,56% 98 11,420 N·m 0,020 N·m 0,18% 362,70° 2,70° 0,75% 98 -0,030 N·m -0,26% -4,70° -1,31%

99 11,472 N·m 0,072 N·m 0,63% 368,00° 8,00° 2,22% 99 11,410 N·m 0,010 N·m 0,09% 367,40° 7,40° 2,06% 99 0,062 N·m 0,54% 0,60° 0,17%

100 11,405 N·m 0,005 N·m 0,04% 363,25° 3,25° 0,90% 100 11,400 N·m 0,000 N·m 0,00% 364,10° 4,10° 1,14% 100 0,005 N·m 0,04% -0,85° -0,24%

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240032 2018-07-30 Serial-no.: 18240032 2018-07-30 Serial-no.: 18240032 2018-07-30

Test point : Test point : Test point :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

± Tolerance : ± Tolerance : ± Tolerance :

+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Angle °(degree)

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) :

Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)

n n n

x̅ x̅ x̅

Mmax Mmax Mmax

Mmin Mmin Mmin

R (99,73%) R (99,73%) R (99,73%)

 s  s  s

6 s 6 s 6 s

Homologation Homologation Homologation Homologation Homologation

N·m/° N·m/° N·m/°

TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Homologation

Cm Cm Cm

Cmk Cmk Cmk

Angle

Measurement result Measurement result Measurement result 

Torque Angle Torque Angle Torque
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2 - test point 80% - 360° soft

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

80 % 80 % 80 %

11,400 N∙m Target : 360,00 ° (degree) 11,400 N∙m Target : 360,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 5,700 N∙m Rotation angle starting torque (MαO) : 5,700 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 15,00 ° (degree) 7,00 % ± Tolerance : 15,00 ° (degree) 7,00 % ± Tolerance : 15,00 ° (degree)

0,798 N∙m + Tolerance : 15,00 ° (degree) 0,798 N∙m + Tolerance : 15,00 ° (degree) 0,798 N∙m + Tolerance : 15,00 ° (degree)

0,798 N∙m - Tolerance : 15,00 ° (degree) 0,798 N∙m - Tolerance : 15,00 ° (degree) -0,798 N∙m - Tolerance : -15,00 ° (degree)

12,198 N∙m (To / Mmax) : 375,00 ° (degree) 12,198 N∙m (To / Mmax) : 375,00 ° (degree) 0,798 N∙m (To / Mmax) : 15,00 ° (degree)

10,602 N∙m (Tu / Mmin) : 345,00 ° (degree) 10,602 N∙m (Tu / Mmin) : 345,00 ° (degree) -0,798 N∙m (Tu / Mmin) : -15,00 ° (degree)

Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

11,4394 N·m Average x̅ 360,8950° 11,4108 N·m Average x̅ 361,3090° 0,0286 N·m Average x̅ -0,4140°

11,5150 N·m Maximal Mmax 371,7500° 11,5000 N·m Maximal Mmax 371,2000° 0,0620 N·m Maximal Mmax 1,4500°

11,4090 N·m Minimal Mmin 355,7500° 11,4000 N·m Minimal Mmin 355,8000° 0,0070 N·m Minimal Mmin -1,7500°

0,1060 N·m Scatter R (99,73%) 16,0000° 0,1000 N·m Scatter R (99,73%) 15,4000° 0,0550 N·m Scatter R (99,73%) 3,2000°

0,0196 N·m Standard deviation  s 2,9233° 0,0134 N·m Standard deviation  s 2,6134° 0,0149 N·m Standard deviation  s 0,7870°

0,1178 N·m 6 x Standard deviation 6 s 17,5398° 0,0803 N·m 6 x Standard deviation 6 s 15,6807° 0,0892 N·m 6 x Standard deviation 6 s 4,7219°

5,7197 N·m Torque rate 5,7054 N·m Torque rate 0,0143 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

13,5432 Capability index Cm Cm 1,7104 19,8734 Capability index Cm Cm 1,9132 17,9021 Capability index Cm Cm 6,3534

12,8738 Capability index Cmk Cmk 1,6083 19,6044 Capability index Cmk Cmk 1,7462 17,2596 Capability index Cmk Cmk 6,1780

SN: 18240039 Date: 2018-07-30 SN: 18240039 Date: 2018-07-30 SN: 18240039 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%)

1 11,468 N·m 0,068 N·m 0,60% 363,25° 3,25° 0,90% 1 11,420 N·m 0,020 N·m 0,18% 362,20° 2,20° 0,61% 1 0,048 N·m 0,42% 1,05° 0,29%

2 11,413 N·m 0,013 N·m 0,11% 360,75° 0,75° 0,21% 2 11,400 N·m 0,000 N·m 0,00% 361,10° 1,10° 0,31% 2 0,013 N·m 0,11% -0,35° -0,10%

3 11,429 N·m 0,029 N·m 0,25% 363,00° 3,00° 0,83% 3 11,400 N·m 0,000 N·m 0,00% 363,10° 3,10° 0,86% 3 0,029 N·m 0,25% -0,10° -0,03%

4 11,433 N·m 0,033 N·m 0,29% 360,75° 0,75° 0,21% 4 11,400 N·m 0,000 N·m 0,00% 362,40° 2,40° 0,67% 4 0,033 N·m 0,29% -1,65° -0,46%

5 11,441 N·m 0,041 N·m 0,36% 363,00° 3,00° 0,83% 5 11,420 N·m 0,020 N·m 0,18% 363,40° 3,40° 0,94% 5 0,021 N·m 0,18% -0,40° -0,11%

6 11,425 N·m 0,025 N·m 0,22% 361,25° 1,25° 0,35% 6 11,400 N·m 0,000 N·m 0,00% 360,70° 0,70° 0,19% 6 0,025 N·m 0,22% 0,55° 0,15%

7 11,441 N·m 0,041 N·m 0,36% 363,75° 3,75° 1,04% 7 11,410 N·m 0,010 N·m 0,09% 362,30° 2,30° 0,64% 7 0,031 N·m 0,27% 1,45° 0,40%

8 11,417 N·m 0,017 N·m 0,15% 360,50° 0,50° 0,14% 8 11,400 N·m 0,000 N·m 0,00% 361,40° 1,40° 0,39% 8 0,017 N·m 0,15% -0,90° -0,25%

9 11,452 N·m 0,052 N·m 0,46% 363,00° 3,00° 0,83% 9 11,410 N·m 0,010 N·m 0,09% 362,90° 2,90° 0,81% 9 0,042 N·m 0,37% 0,10° 0,03%

10 11,433 N·m 0,033 N·m 0,29% 365,00° 5,00° 1,39% 10 11,420 N·m 0,020 N·m 0,18% 365,00° 5,00° 1,39% 10 0,013 N·m 0,11% 0,00° 0,00%

11 11,456 N·m 0,056 N·m 0,49% 367,25° 7,25° 2,01% 11 11,410 N·m 0,010 N·m 0,09% 367,40° 7,40° 2,06% 11 0,046 N·m 0,40% -0,15° -0,04%

12 11,421 N·m 0,021 N·m 0,18% 360,75° 0,75° 0,21% 12 11,400 N·m 0,000 N·m 0,00% 359,40° -0,60° -0,17% 12 0,021 N·m 0,18% 1,35° 0,38%

13 11,448 N·m 0,048 N·m 0,42% 366,25° 6,25° 1,74% 13 11,400 N·m 0,000 N·m 0,00% 365,00° 5,00° 1,39% 13 0,048 N·m 0,42% 1,25° 0,35%

14 11,409 N·m 0,009 N·m 0,08% 363,50° 3,50° 0,97% 14 11,400 N·m 0,000 N·m 0,00% 363,80° 3,80° 1,06% 14 0,009 N·m 0,08% -0,30° -0,08%

15 11,456 N·m 0,056 N·m 0,49% 364,75° 4,75° 1,32% 15 11,420 N·m 0,020 N·m 0,18% 363,80° 3,80° 1,06% 15 0,036 N·m 0,32% 0,95° 0,26%

16 11,429 N·m 0,029 N·m 0,25% 364,50° 4,50° 1,25% 16 11,410 N·m 0,010 N·m 0,09% 364,80° 4,80° 1,33% 16 0,019 N·m 0,17% -0,30° -0,08%

17 11,425 N·m 0,025 N·m 0,22% 361,50° 1,50° 0,42% 17 11,400 N·m 0,000 N·m 0,00% 361,20° 1,20° 0,33% 17 0,025 N·m 0,22% 0,30° 0,08%

18 11,444 N·m 0,044 N·m 0,39% 362,75° 2,75° 0,76% 18 11,410 N·m 0,010 N·m 0,09% 363,40° 3,40° 0,94% 18 0,034 N·m 0,30% -0,65° -0,18%

19 11,452 N·m 0,052 N·m 0,46% 364,50° 4,50° 1,25% 19 11,420 N·m 0,020 N·m 0,18% 364,00° 4,00° 1,11% 19 0,032 N·m 0,28% 0,50° 0,14%

20 11,437 N·m 0,037 N·m 0,32% 364,75° 4,75° 1,32% 20 11,430 N·m 0,030 N·m 0,26% 365,70° 5,70° 1,58% 20 0,007 N·m 0,06% -0,95° -0,26%

21 11,425 N·m 0,025 N·m 0,22% 362,00° 2,00° 0,56% 21 11,400 N·m 0,000 N·m 0,00% 362,10° 2,10° 0,58% 21 0,025 N·m 0,22% -0,10° -0,03%

22 11,437 N·m 0,037 N·m 0,32% 363,25° 3,25° 0,90% 22 11,410 N·m 0,010 N·m 0,09% 364,10° 4,10° 1,14% 22 0,027 N·m 0,24% -0,85° -0,24%

23 11,413 N·m 0,013 N·m 0,11% 359,00° -1,00° -0,28% 23 11,400 N·m 0,000 N·m 0,00% 360,50° 0,50° 0,14% 23 0,013 N·m 0,11% -1,50° -0,42%

24 11,444 N·m 0,044 N·m 0,39% 363,25° 3,25° 0,90% 24 11,410 N·m 0,010 N·m 0,09% 364,00° 4,00° 1,11% 24 0,034 N·m 0,30% -0,75° -0,21%

25 11,421 N·m 0,021 N·m 0,18% 360,25° 0,25° 0,07% 25 11,400 N·m 0,000 N·m 0,00% 360,80° 0,80° 0,22% 25 0,021 N·m 0,18% -0,55° -0,15%

26 11,468 N·m 0,068 N·m 0,60% 371,00° 11,00° 3,06% 26 11,410 N·m 0,010 N·m 0,09% 370,40° 10,40° 2,89% 26 0,058 N·m 0,51% 0,60° 0,17%

27 11,515 N·m 0,115 N·m 1,01% 363,50° 3,50° 0,97% 27 11,500 N·m 0,100 N·m 0,88% 362,40° 2,40° 0,67% 27 0,015 N·m 0,13% 1,10° 0,31%

28 11,456 N·m 0,056 N·m 0,49% 371,75° 11,75° 3,26% 28 11,400 N·m 0,000 N·m 0,00% 371,20° 11,20° 3,11% 28 0,056 N·m 0,49% 0,55° 0,15%

29 11,425 N·m 0,025 N·m 0,22% 364,75° 4,75° 1,32% 29 11,410 N·m 0,010 N·m 0,09% 364,90° 4,90° 1,36% 29 0,015 N·m 0,13% -0,15° -0,04%

30 11,460 N·m 0,060 N·m 0,53% 360,25° 0,25° 0,07% 30 11,410 N·m 0,010 N·m 0,09% 359,40° -0,60° -0,17% 30 0,050 N·m 0,44% 0,85° 0,24%

31 11,429 N·m 0,029 N·m 0,25% 357,50° -2,50° -0,69% 31 11,410 N·m 0,010 N·m 0,09% 358,30° -1,70° -0,47% 31 0,019 N·m 0,17% -0,80° -0,22%

32 11,480 N·m 0,080 N·m 0,70% 359,75° -0,25° -0,07% 32 11,440 N·m 0,040 N·m 0,35% 361,30° 1,30° 0,36% 32 0,040 N·m 0,35% -1,55° -0,43%

33 11,421 N·m 0,021 N·m 0,18% 356,00° -4,00° -1,11% 33 11,400 N·m 0,000 N·m 0,00% 356,40° -3,60° -1,00% 33 0,021 N·m 0,18% -0,40° -0,11%

34 11,425 N·m 0,025 N·m 0,22% 358,00° -2,00° -0,56% 34 11,400 N·m 0,000 N·m 0,00% 357,80° -2,20° -0,61% 34 0,025 N·m 0,22% 0,20° 0,06%

35 11,456 N·m 0,056 N·m 0,49% 358,50° -1,50° -0,42% 35 11,420 N·m 0,020 N·m 0,18% 357,80° -2,20° -0,61% 35 0,036 N·m 0,32% 0,70° 0,19%

36 11,429 N·m 0,029 N·m 0,25% 356,75° -3,25° -0,90% 36 11,410 N·m 0,010 N·m 0,09% 357,90° -2,10° -0,58% 36 0,019 N·m 0,17% -1,15° -0,32%

37 11,460 N·m 0,060 N·m 0,53% 364,25° 4,25° 1,18% 37 11,410 N·m 0,010 N·m 0,09% 363,60° 3,60° 1,00% 37 0,050 N·m 0,44% 0,65° 0,18%

38 11,417 N·m 0,017 N·m 0,15% 359,50° -0,50° -0,14% 38 11,410 N·m 0,010 N·m 0,09% 359,80° -0,20° -0,06% 38 0,007 N·m 0,06% -0,30° -0,08%

39 11,429 N·m 0,029 N·m 0,25% 357,25° -2,75° -0,76% 39 11,400 N·m 0,000 N·m 0,00% 358,30° -1,70° -0,47% 39 0,029 N·m 0,25% -1,05° -0,29%

40 11,448 N·m 0,048 N·m 0,42% 360,25° 0,25° 0,07% 40 11,430 N·m 0,030 N·m 0,26% 360,50° 0,50° 0,14% 40 0,018 N·m 0,16% -0,25° -0,07%

41 11,448 N·m 0,048 N·m 0,42% 360,25° 0,25° 0,07% 41 11,400 N·m 0,000 N·m 0,00% 360,60° 0,60° 0,17% 41 0,048 N·m 0,42% -0,35° -0,10%

42 11,413 N·m 0,013 N·m 0,11% 359,25° -0,75° -0,21% 42 11,400 N·m 0,000 N·m 0,00% 360,20° 0,20° 0,06% 42 0,013 N·m 0,11% -0,95° -0,26%

43 11,472 N·m 0,072 N·m 0,63% 364,75° 4,75° 1,32% 43 11,410 N·m 0,010 N·m 0,09% 363,50° 3,50° 0,97% 43 0,062 N·m 0,54% 1,25° 0,35%

44 11,433 N·m 0,033 N·m 0,29% 358,25° -1,75° -0,49% 44 11,410 N·m 0,010 N·m 0,09% 359,10° -0,90° -0,25% 44 0,023 N·m 0,20% -0,85° -0,24%

45 11,425 N·m 0,025 N·m 0,22% 355,75° -4,25° -1,18% 45 11,410 N·m 0,010 N·m 0,09% 355,80° -4,20° -1,17% 45 0,015 N·m 0,13% -0,05° -0,01%

46 11,441 N·m 0,041 N·m 0,36% 357,75° -2,25° -0,62% 46 11,400 N·m 0,000 N·m 0,00% 358,80° -1,20° -0,33% 46 0,041 N·m 0,36% -1,05° -0,29%

47 11,464 N·m 0,064 N·m 0,56% 361,50° 1,50° 0,42% 47 11,410 N·m 0,010 N·m 0,09% 362,00° 2,00° 0,56% 47 0,054 N·m 0,47% -0,50° -0,14%

48 11,437 N·m 0,037 N·m 0,32% 356,50° -3,50° -0,97% 48 11,430 N·m 0,030 N·m 0,26% 358,20° -1,80° -0,50% 48 0,007 N·m 0,06% -1,70° -0,47%

49 11,421 N·m 0,021 N·m 0,18% 359,00° -1,00° -0,28% 49 11,400 N·m 0,000 N·m 0,00% 359,10° -0,90° -0,25% 49 0,021 N·m 0,18% -0,10° -0,03%

50 11,429 N·m 0,029 N·m 0,25% 357,25° -2,75° -0,76% 50 11,410 N·m 0,010 N·m 0,09% 358,50° -1,50° -0,42% 50 0,019 N·m 0,17% -1,25° -0,35%

51 11,444 N·m 0,044 N·m 0,39% 359,75° -0,25° -0,07% 51 11,400 N·m 0,000 N·m 0,00% 360,00° 0,00° 0,00% 51 0,044 N·m 0,39% -0,25° -0,07%

52 11,417 N·m 0,017 N·m 0,15% 358,50° -1,50° -0,42% 52 11,400 N·m 0,000 N·m 0,00% 359,20° -0,80° -0,22% 52 0,017 N·m 0,15% -0,70° -0,19%

53 11,433 N·m 0,033 N·m 0,29% 357,00° -3,00° -0,83% 53 11,410 N·m 0,010 N·m 0,09% 357,90° -2,10° -0,58% 53 0,023 N·m 0,20% -0,90° -0,25%

54 11,433 N·m 0,033 N·m 0,29% 357,00° -3,00° -0,83% 54 11,420 N·m 0,020 N·m 0,18% 358,70° -1,30° -0,36% 54 0,013 N·m 0,11% -1,70° -0,47%

55 11,476 N·m 0,076 N·m 0,67% 364,00° 4,00° 1,11% 55 11,420 N·m 0,020 N·m 0,18% 363,90° 3,90° 1,08% 55 0,056 N·m 0,49% 0,10° 0,03%

56 11,441 N·m 0,041 N·m 0,36% 358,25° -1,75° -0,49% 56 11,400 N·m 0,000 N·m 0,00% 358,70° -1,30° -0,36% 56 0,041 N·m 0,36% -0,45° -0,12%

57 11,452 N·m 0,052 N·m 0,46% 359,00° -1,00° -0,28% 57 11,400 N·m 0,000 N·m 0,00% 359,30° -0,70° -0,19% 57 0,052 N·m 0,46% -0,30° -0,08%

58 11,460 N·m 0,060 N·m 0,53% 359,00° -1,00° -0,28% 58 11,420 N·m 0,020 N·m 0,18% 359,60° -0,40° -0,11% 58 0,040 N·m 0,35% -0,60° -0,17%

59 11,421 N·m 0,021 N·m 0,18% 356,50° -3,50° -0,97% 59 11,400 N·m 0,000 N·m 0,00% 357,50° -2,50° -0,69% 59 0,021 N·m 0,18% -1,00° -0,28%

60 11,464 N·m 0,064 N·m 0,56% 364,00° 4,00° 1,11% 60 11,430 N·m 0,030 N·m 0,26% 363,20° 3,20° 0,89% 60 0,034 N·m 0,30% 0,80° 0,22%

61 11,413 N·m 0,013 N·m 0,11% 360,00° 0,00° 0,00% 61 11,400 N·m 0,000 N·m 0,00% 361,00° 1,00° 0,28% 61 0,013 N·m 0,11% -1,00° -0,28%

62 11,460 N·m 0,060 N·m 0,53% 362,75° 2,75° 0,76% 62 11,410 N·m 0,010 N·m 0,09% 361,90° 1,90° 0,53% 62 0,050 N·m 0,44% 0,85° 0,24%

63 11,433 N·m 0,033 N·m 0,29% 361,25° 1,25° 0,35% 63 11,420 N·m 0,020 N·m 0,18% 362,40° 2,40° 0,67% 63 0,013 N·m 0,11% -1,15° -0,32%

64 11,476 N·m 0,076 N·m 0,67% 363,00° 3,00° 0,83% 64 11,440 N·m 0,040 N·m 0,35% 362,70° 2,70° 0,75% 64 0,036 N·m 0,32% 0,30° 0,08%

65 11,425 N·m 0,025 N·m 0,22% 360,00° 0,00° 0,00% 65 11,410 N·m 0,010 N·m 0,09% 360,30° 0,30° 0,08% 65 0,015 N·m 0,13% -0,30° -0,08%

66 11,433 N·m 0,033 N·m 0,29% 358,75° -1,25° -0,35% 66 11,410 N·m 0,010 N·m 0,09% 359,90° -0,10° -0,03% 66 0,023 N·m 0,20% -1,15° -0,32%

67 11,433 N·m 0,033 N·m 0,29% 360,50° 0,50° 0,14% 67 11,410 N·m 0,010 N·m 0,09% 361,90° 1,90° 0,53% 67 0,023 N·m 0,20% -1,40° -0,39%

68 11,448 N·m 0,048 N·m 0,42% 360,25° 0,25° 0,07% 68 11,430 N·m 0,030 N·m 0,26% 362,00° 2,00° 0,56% 68 0,018 N·m 0,16% -1,75° -0,49%

69 11,433 N·m 0,033 N·m 0,29% 358,50° -1,50° -0,42% 69 11,420 N·m 0,020 N·m 0,18% 359,90° -0,10° -0,03% 69 0,013 N·m 0,11% -1,40° -0,39%

70 11,460 N·m 0,060 N·m 0,53% 362,25° 2,25° 0,63% 70 11,420 N·m 0,020 N·m 0,18% 362,10° 2,10° 0,58% 70 0,040 N·m 0,35% 0,15° 0,04%

71 11,433 N·m 0,033 N·m 0,29% 359,75° -0,25° -0,07% 71 11,410 N·m 0,010 N·m 0,09% 360,30° 0,30° 0,08% 71 0,023 N·m 0,20% -0,55° -0,15%

72 11,480 N·m 0,080 N·m 0,70% 362,00° 2,00° 0,56% 72 11,420 N·m 0,020 N·m 0,18% 362,10° 2,10° 0,58% 72 0,060 N·m 0,53% -0,10° -0,03%

73 11,444 N·m 0,044 N·m 0,39% 359,00° -1,00° -0,28% 73 11,420 N·m 0,020 N·m 0,18% 359,70° -0,30° -0,08% 73 0,024 N·m 0,21% -0,70° -0,19%

74 11,441 N·m 0,041 N·m 0,36% 358,50° -1,50° -0,42% 74 11,410 N·m 0,010 N·m 0,09% 358,90° -1,10° -0,31% 74 0,031 N·m 0,27% -0,40° -0,11%

75 11,429 N·m 0,029 N·m 0,25% 358,00° -2,00° -0,56% 75 11,400 N·m 0,000 N·m 0,00% 358,60° -1,40° -0,39% 75 0,029 N·m 0,25% -0,60° -0,17%

76 11,429 N·m 0,029 N·m 0,25% 359,75° -0,25° -0,07% 76 11,420 N·m 0,020 N·m 0,18% 359,30° -0,70° -0,19% 76 0,009 N·m 0,08% 0,45° 0,12%

77 11,433 N·m 0,033 N·m 0,29% 360,75° 0,75° 0,21% 77 11,410 N·m 0,010 N·m 0,09% 360,70° 0,70° 0,19% 77 0,023 N·m 0,20% 0,05° 0,01%

78 11,409 N·m 0,009 N·m 0,08% 359,75° -0,25° -0,07% 78 11,400 N·m 0,000 N·m 0,00% 360,40° 0,40° 0,11% 78 0,009 N·m 0,08% -0,65° -0,18%

79 11,456 N·m 0,056 N·m 0,49% 366,25° 6,25° 1,74% 79 11,410 N·m 0,010 N·m 0,09% 365,50° 5,50° 1,53% 79 0,046 N·m 0,40% 0,75° 0,21%

80 11,409 N·m 0,009 N·m 0,08% 358,75° -1,25° -0,35% 80 11,400 N·m 0,000 N·m 0,00% 359,80° -0,20° -0,06% 80 0,009 N·m 0,08% -1,05° -0,29%

81 11,468 N·m 0,068 N·m 0,60% 362,75° 2,75° 0,76% 81 11,410 N·m 0,010 N·m 0,09% 363,60° 3,60° 1,00% 81 0,058 N·m 0,51% -0,85° -0,24%

82 11,413 N·m 0,013 N·m 0,11% 359,25° -0,75° -0,21% 82 11,400 N·m 0,000 N·m 0,00% 359,70° -0,30° -0,08% 82 0,013 N·m 0,11% -0,45° -0,12%

83 11,460 N·m 0,060 N·m 0,53% 361,25° 1,25° 0,35% 83 11,410 N·m 0,010 N·m 0,09% 362,40° 2,40° 0,67% 83 0,050 N·m 0,44% -1,15° -0,32%

84 11,429 N·m 0,029 N·m 0,25% 360,25° 0,25° 0,07% 84 11,400 N·m 0,000 N·m 0,00% 360,60° 0,60° 0,17% 84 0,029 N·m 0,25% -0,35° -0,10%

85 11,452 N·m 0,052 N·m 0,46% 359,00° -1,00° -0,28% 85 11,410 N·m 0,010 N·m 0,09% 359,50° -0,50° -0,14% 85 0,042 N·m 0,37% -0,50° -0,14%

86 11,413 N·m 0,013 N·m 0,11% 358,25° -1,75° -0,49% 86 11,400 N·m 0,000 N·m 0,00% 359,60° -0,40° -0,11% 86 0,013 N·m 0,11% -1,35° -0,38%

87 11,460 N·m 0,060 N·m 0,53% 359,00° -1,00° -0,28% 87 11,420 N·m 0,020 N·m 0,18% 359,40° -0,60° -0,17% 87 0,040 N·m 0,35% -0,40° -0,11%

88 11,441 N·m 0,041 N·m 0,36% 360,75° 0,75° 0,21% 88 11,410 N·m 0,010 N·m 0,09% 362,30° 2,30° 0,64% 88 0,031 N·m 0,27% -1,55° -0,43%

89 11,417 N·m 0,017 N·m 0,15% 358,50° -1,50° -0,42% 89 11,400 N·m 0,000 N·m 0,00% 358,60° -1,40° -0,39% 89 0,017 N·m 0,15% -0,10° -0,03%

90 11,437 N·m 0,037 N·m 0,32% 361,75° 1,75° 0,49% 90 11,420 N·m 0,020 N·m 0,18% 362,90° 2,90° 0,81% 90 0,017 N·m 0,15% -1,15° -0,32%

91 11,421 N·m 0,021 N·m 0,18% 357,75° -2,25° -0,62% 91 11,410 N·m 0,010 N·m 0,09% 358,30° -1,70° -0,47% 91 0,011 N·m 0,10% -0,55° -0,15%

92 11,448 N·m 0,048 N·m 0,42% 361,50° 1,50° 0,42% 92 11,410 N·m 0,010 N·m 0,09% 362,80° 2,80° 0,78% 92 0,038 N·m 0,33% -1,30° -0,36%

93 11,413 N·m 0,013 N·m 0,11% 358,50° -1,50° -0,42% 93 11,400 N·m 0,000 N·m 0,00% 359,90° -0,10° -0,03% 93 0,013 N·m 0,11% -1,40° -0,39%

94 11,460 N·m 0,060 N·m 0,53% 361,75° 1,75° 0,49% 94 11,420 N·m 0,020 N·m 0,18% 362,20° 2,20° 0,61% 94 0,040 N·m 0,35% -0,45° -0,12%

95 11,425 N·m 0,025 N·m 0,22% 362,00° 2,00° 0,56% 95 11,410 N·m 0,010 N·m 0,09% 363,60° 3,60° 1,00% 95 0,015 N·m 0,13% -1,60° -0,44%

96 11,456 N·m 0,056 N·m 0,49% 360,75° 0,75° 0,21% 96 11,400 N·m 0,000 N·m 0,00% 362,10° 2,10° 0,58% 96 0,056 N·m 0,49% -1,35° -0,37%

97 11,421 N·m 0,021 N·m 0,18% 360,75° 0,75° 0,21% 97 11,410 N·m 0,010 N·m 0,09% 362,10° 2,10° 0,58% 97 0,011 N·m 0,10% -1,35° -0,37%

98 11,425 N·m 0,025 N·m 0,22% 360,00° 0,00° 0,00% 98 11,400 N·m 0,000 N·m 0,00% 360,70° 0,70° 0,19% 98 0,025 N·m 0,22% -0,70° -0,19%

99 11,456 N·m 0,056 N·m 0,49% 360,25° 0,25° 0,07% 99 11,430 N·m 0,030 N·m 0,26% 361,50° 1,50° 0,42% 99 0,026 N·m 0,23% -1,25° -0,35%

100 11,441 N·m 0,041 N·m 0,36% 361,00° 1,00° 0,28% 100 11,400 N·m 0,000 N·m 0,00% 361,40° 1,40° 0,39% 100 0,041 N·m 0,36% -0,40° -0,11%

N·m/° N·m/° N·m/°
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+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

Test point : Test point : Test point :

2018-07-30 Serial-no.: 18240039 2018-07-30

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240039 2018-07-30 Serial-no.: 18240039
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2 - Chart - 80% - 360°-soft
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3 - test point 80% - 360° soft

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

80 % 80 % 80 %

11,400 N∙m Target : 360,00 ° (degree) 11,400 N∙m Target : 360,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 5,700 N∙m Rotation angle starting torque (MαO) : 5,700 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 15,00 ° (degree) 7,00 % ± Tolerance : 15,00 ° (degree) 7,00 % ± Tolerance : 15,00 ° (degree)

0,798 N∙m + Tolerance : 15,00 ° (degree) 0,798 N∙m + Tolerance : 15,00 ° (degree) 0,798 N∙m + Tolerance : 15,00 ° (degree)

0,798 N∙m - Tolerance : 15,00 ° (degree) 0,798 N∙m - Tolerance : 15,00 ° (degree) -0,798 N∙m - Tolerance : -15,00 ° (degree)

12,198 N∙m (To / Mmax) : 375,00 ° (degree) 12,198 N∙m (To / Mmax) : 375,00 ° (degree) 0,798 N∙m (To / Mmax) : 15,00 ° (degree)

10,602 N∙m (Tu / Mmin) : 345,00 ° (degree) 10,602 N∙m (Tu / Mmin) : 345,00 ° (degree) -0,798 N∙m (Tu / Mmin) : -15,00 ° (degree)

Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

11,4233 N·m Average x̅ 361,7800° 11,4111 N·m Average x̅ 363,5940° 0,0122 N·m Average x̅ -1,8140°

11,4870 N·m Maximal Mmax 370,0000° 11,4500 N·m Maximal Mmax 369,3000° 0,0720 N·m Maximal Mmax 1,6000°

11,3470 N·m Minimal Mmin 353,0000° 11,4000 N·m Minimal Mmin 356,4000° -0,0630 N·m Minimal Mmin -5,9500°

0,1400 N·m Scatter R (99,73%) 17,0000° 0,0500 N·m Scatter R (99,73%) 12,9000° 0,1350 N·m Scatter R (99,73%) 7,5500°

0,0412 N·m Standard deviation  s 3,6610° 0,0091 N·m Standard deviation  s 2,3196° 0,0409 N·m Standard deviation  s 2,2001°

0,2473 N·m 6 x Standard deviation 6 s 21,9662° 0,0545 N·m 6 x Standard deviation 6 s 13,9179° 0,2451 N·m 6 x Standard deviation 6 s 13,2008°

5,7116 N·m Torque rate 5,7056 N·m Torque rate 0,0061 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

6,4540 Capability index Cm Cm 1,3657 29,2650 Capability index Cm Cm 2,1555 6,5104 Capability index Cm Cm 2,2726

6,2658 Capability index Cmk Cmk 1,2037 28,8580 Capability index Cmk Cmk 1,6390 6,4111 Capability index Cmk Cmk 1,9978

SN: 18240041 Date: 2018-07-30 SN: 18240041 Date: 2018-07-30 SN: 18240041 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%)

1 11,472 N·m 0,072 N·m 0,63% 367,00° 7,00° 1,94% 1 11,400 N·m 0,000 N·m 0,00% 365,80° 5,80° 1,61% 1 0,072 N·m 0,63% 1,20° 0,33%

2 11,370 N·m -0,030 N·m -0,26% 354,00° -6,00° -1,67% 2 11,400 N·m 0,000 N·m 0,00% 358,40° -1,60° -0,44% 2 -0,030 N·m -0,26% -4,40° -1,22%

3 11,452 N·m 0,052 N·m 0,46% 364,75° 4,75° 1,32% 3 11,400 N·m 0,000 N·m 0,00% 364,50° 4,50° 1,25% 3 0,052 N·m 0,46% 0,25° 0,07%

4 11,378 N·m -0,022 N·m -0,19% 355,00° -5,00° -1,39% 4 11,410 N·m 0,010 N·m 0,09% 359,40° -0,60° -0,17% 4 -0,032 N·m -0,28% -4,40° -1,22%

5 11,456 N·m 0,056 N·m 0,49% 363,75° 3,75° 1,04% 5 11,400 N·m 0,000 N·m 0,00% 363,30° 3,30° 0,92% 5 0,056 N·m 0,49% 0,45° 0,12%

6 11,460 N·m 0,060 N·m 0,53% 360,75° 0,75° 0,21% 6 11,400 N·m 0,000 N·m 0,00% 360,20° 0,20° 0,06% 6 0,060 N·m 0,53% 0,55° 0,15%

7 11,444 N·m 0,044 N·m 0,39% 360,25° 0,25° 0,07% 7 11,420 N·m 0,020 N·m 0,18% 361,20° 1,20° 0,33% 7 0,024 N·m 0,21% -0,95° -0,26%

8 11,359 N·m -0,041 N·m -0,36% 353,00° -7,00° -1,94% 8 11,400 N·m 0,000 N·m 0,00% 356,40° -3,60° -1,00% 8 -0,041 N·m -0,36% -3,40° -0,94%

9 11,429 N·m 0,029 N·m 0,25% 361,75° 1,75° 0,49% 9 11,410 N·m 0,010 N·m 0,09% 361,50° 1,50° 0,42% 9 0,019 N·m 0,17% 0,25° 0,07%

10 11,448 N·m 0,048 N·m 0,42% 361,00° 1,00° 0,28% 10 11,410 N·m 0,010 N·m 0,09% 361,90° 1,90° 0,53% 10 0,038 N·m 0,33% -0,90° -0,25%

11 11,374 N·m -0,026 N·m -0,23% 357,25° -2,75° -0,76% 11 11,430 N·m 0,030 N·m 0,26% 361,90° 1,90° 0,53% 11 -0,056 N·m -0,49% -4,65° -1,29%

12 11,468 N·m 0,068 N·m 0,60% 363,00° 3,00° 0,83% 12 11,420 N·m 0,020 N·m 0,18% 363,20° 3,20° 0,89% 12 0,048 N·m 0,42% -0,20° -0,06%

13 11,366 N·m -0,034 N·m -0,30% 357,00° -3,00° -0,83% 13 11,410 N·m 0,010 N·m 0,09% 362,50° 2,50° 0,69% 13 -0,044 N·m -0,39% -5,50° -1,53%

14 11,468 N·m 0,068 N·m 0,60% 365,50° 5,50° 1,53% 14 11,420 N·m 0,020 N·m 0,18% 365,10° 5,10° 1,42% 14 0,048 N·m 0,42% 0,40° 0,11%

15 11,370 N·m -0,030 N·m -0,26% 357,25° -2,75° -0,76% 15 11,410 N·m 0,010 N·m 0,09% 361,10° 1,10° 0,31% 15 -0,040 N·m -0,35% -3,85° -1,07%

16 11,460 N·m 0,060 N·m 0,53% 366,00° 6,00° 1,67% 16 11,400 N·m 0,000 N·m 0,00% 365,40° 5,40° 1,50% 16 0,060 N·m 0,53% 0,60° 0,17%

17 11,359 N·m -0,041 N·m -0,36% 357,00° -3,00° -0,83% 17 11,410 N·m 0,010 N·m 0,09% 361,30° 1,30° 0,36% 17 -0,051 N·m -0,45% -4,30° -1,19%

18 11,452 N·m 0,052 N·m 0,46% 361,50° 1,50° 0,42% 18 11,410 N·m 0,010 N·m 0,09% 361,70° 1,70° 0,47% 18 0,042 N·m 0,37% -0,20° -0,06%

19 11,429 N·m 0,029 N·m 0,25% 361,25° 1,25° 0,35% 19 11,410 N·m 0,010 N·m 0,09% 362,50° 2,50° 0,69% 19 0,019 N·m 0,17% -1,25° -0,35%

20 11,468 N·m 0,068 N·m 0,60% 361,75° 1,75° 0,49% 20 11,420 N·m 0,020 N·m 0,18% 361,70° 1,70° 0,47% 20 0,048 N·m 0,42% 0,05° 0,01%

21 11,460 N·m 0,060 N·m 0,53% 360,75° 0,75° 0,21% 21 11,420 N·m 0,020 N·m 0,18% 360,20° 0,20° 0,06% 21 0,040 N·m 0,35% 0,55° 0,15%

22 11,370 N·m -0,030 N·m -0,26% 356,00° -4,00° -1,11% 22 11,410 N·m 0,010 N·m 0,09% 361,40° 1,40° 0,39% 22 -0,040 N·m -0,35% -5,40° -1,50%

23 11,464 N·m 0,064 N·m 0,56% 361,50° 1,50° 0,42% 23 11,420 N·m 0,020 N·m 0,18% 361,50° 1,50° 0,42% 23 0,044 N·m 0,39% 0,00° 0,00%

24 11,452 N·m 0,052 N·m 0,46% 360,75° 0,75° 0,21% 24 11,420 N·m 0,020 N·m 0,18% 361,30° 1,30° 0,36% 24 0,032 N·m 0,28% -0,55° -0,15%

25 11,374 N·m -0,026 N·m -0,23% 355,00° -5,00° -1,39% 25 11,410 N·m 0,010 N·m 0,09% 359,00° -1,00° -0,28% 25 -0,036 N·m -0,32% -4,00° -1,11%

26 11,464 N·m 0,064 N·m 0,56% 366,75° 6,75° 1,88% 26 11,400 N·m 0,000 N·m 0,00% 365,90° 5,90° 1,64% 26 0,064 N·m 0,56% 0,85° 0,24%

27 11,425 N·m 0,025 N·m 0,22% 360,50° 0,50° 0,14% 27 11,400 N·m 0,000 N·m 0,00% 361,50° 1,50° 0,42% 27 0,025 N·m 0,22% -1,00° -0,28%

28 11,370 N·m -0,030 N·m -0,26% 358,25° -1,75° -0,49% 28 11,420 N·m 0,020 N·m 0,18% 362,70° 2,70° 0,75% 28 -0,050 N·m -0,44% -4,45° -1,24%

29 11,476 N·m 0,076 N·m 0,67% 361,50° 1,50° 0,42% 29 11,420 N·m 0,020 N·m 0,18% 361,80° 1,80° 0,50% 29 0,056 N·m 0,49% -0,30° -0,08%

30 11,480 N·m 0,080 N·m 0,70% 364,75° 4,75° 1,32% 30 11,430 N·m 0,030 N·m 0,26% 364,80° 4,80° 1,33% 30 0,050 N·m 0,44% -0,05° -0,01%

31 11,363 N·m -0,037 N·m -0,32% 357,25° -2,75° -0,76% 31 11,420 N·m 0,020 N·m 0,18% 363,00° 3,00° 0,83% 31 -0,057 N·m -0,50% -5,75° -1,60%

32 11,472 N·m 0,072 N·m 0,63% 367,75° 7,75° 2,15% 32 11,410 N·m 0,010 N·m 0,09% 367,20° 7,20° 2,00% 32 0,062 N·m 0,54% 0,55° 0,15%

33 11,374 N·m -0,026 N·m -0,23% 357,25° -2,75° -0,76% 33 11,410 N·m 0,010 N·m 0,09% 361,20° 1,20° 0,33% 33 -0,036 N·m -0,32% -3,95° -1,10%

34 11,480 N·m 0,080 N·m 0,70% 365,25° 5,25° 1,46% 34 11,410 N·m 0,010 N·m 0,09% 365,90° 5,90° 1,64% 34 0,070 N·m 0,61% -0,65° -0,18%

35 11,363 N·m -0,037 N·m -0,32% 355,75° -4,25° -1,18% 35 11,410 N·m 0,010 N·m 0,09% 361,40° 1,40° 0,39% 35 -0,047 N·m -0,41% -5,65° -1,57%

36 11,448 N·m 0,048 N·m 0,42% 362,00° 2,00° 0,56% 36 11,410 N·m 0,010 N·m 0,09% 363,00° 3,00° 0,83% 36 0,038 N·m 0,33% -1,00° -0,28%

37 11,437 N·m 0,037 N·m 0,32% 360,50° 0,50° 0,14% 37 11,400 N·m 0,000 N·m 0,00% 360,70° 0,70° 0,19% 37 0,037 N·m 0,32% -0,20° -0,06%

38 11,366 N·m -0,034 N·m -0,30% 358,50° -1,50° -0,42% 38 11,420 N·m 0,020 N·m 0,18% 363,00° 3,00° 0,83% 38 -0,054 N·m -0,47% -4,50° -1,25%

39 11,476 N·m 0,076 N·m 0,67% 363,50° 3,50° 0,97% 39 11,430 N·m 0,030 N·m 0,26% 363,70° 3,70° 1,03% 39 0,046 N·m 0,40% -0,20° -0,06%

40 11,441 N·m 0,041 N·m 0,36% 360,75° 0,75° 0,21% 40 11,400 N·m 0,000 N·m 0,00% 360,60° 0,60° 0,17% 40 0,041 N·m 0,36% 0,15° 0,04%

41 11,394 N·m -0,006 N·m -0,05% 360,00° 0,00° 0,00% 41 11,410 N·m 0,010 N·m 0,09% 362,00° 2,00° 0,56% 41 -0,016 N·m -0,14% -2,00° -0,56%

42 11,409 N·m 0,009 N·m 0,08% 360,00° 0,00° 0,00% 42 11,410 N·m 0,010 N·m 0,09% 364,00° 4,00° 1,11% 42 -0,001 N·m -0,01% -4,00° -1,11%

43 11,460 N·m 0,060 N·m 0,53% 361,00° 1,00° 0,28% 43 11,410 N·m 0,010 N·m 0,09% 362,10° 2,10° 0,58% 43 0,050 N·m 0,44% -1,10° -0,31%

44 11,405 N·m 0,005 N·m 0,04% 361,25° 1,25° 0,35% 44 11,400 N·m 0,000 N·m 0,00% 363,10° 3,10° 0,86% 44 0,005 N·m 0,04% -1,85° -0,51%

45 11,433 N·m 0,033 N·m 0,29% 362,00° 2,00° 0,56% 45 11,400 N·m 0,000 N·m 0,00% 362,90° 2,90° 0,81% 45 0,033 N·m 0,29% -0,90° -0,25%

46 11,448 N·m 0,048 N·m 0,42% 361,75° 1,75° 0,49% 46 11,410 N·m 0,010 N·m 0,09% 362,70° 2,70° 0,75% 46 0,038 N·m 0,33% -0,95° -0,26%

47 11,405 N·m 0,005 N·m 0,04% 361,00° 1,00° 0,28% 47 11,410 N·m 0,010 N·m 0,09% 364,80° 4,80° 1,33% 47 -0,005 N·m -0,04% -3,80° -1,06%

48 11,472 N·m 0,072 N·m 0,63% 368,00° 8,00° 2,22% 48 11,410 N·m 0,010 N·m 0,09% 367,90° 7,90° 2,19% 48 0,062 N·m 0,54% 0,10° 0,03%

49 11,390 N·m -0,010 N·m -0,09% 357,50° -2,50° -0,69% 49 11,410 N·m 0,010 N·m 0,09% 362,40° 2,40° 0,67% 49 -0,020 N·m -0,18% -4,90° -1,36%

50 11,433 N·m 0,033 N·m 0,29% 361,75° 1,75° 0,49% 50 11,400 N·m 0,000 N·m 0,00% 362,70° 2,70° 0,75% 50 0,033 N·m 0,29% -0,95° -0,26%

51 11,347 N·m -0,053 N·m -0,46% 359,25° -0,75° -0,21% 51 11,410 N·m 0,010 N·m 0,09% 363,40° 3,40° 0,94% 51 -0,063 N·m -0,55% -4,15° -1,15%

52 11,476 N·m 0,076 N·m 0,67% 364,00° 4,00° 1,11% 52 11,410 N·m 0,010 N·m 0,09% 363,80° 3,80° 1,06% 52 0,066 N·m 0,58% 0,20° 0,06%

53 11,413 N·m 0,013 N·m 0,11% 363,50° 3,50° 0,97% 53 11,420 N·m 0,020 N·m 0,18% 365,20° 5,20° 1,44% 53 -0,007 N·m -0,06% -1,70° -0,47%

54 11,382 N·m -0,018 N·m -0,16% 358,25° -1,75° -0,49% 54 11,420 N·m 0,020 N·m 0,18% 362,60° 2,60° 0,72% 54 -0,038 N·m -0,33% -4,35° -1,21%

55 11,448 N·m 0,048 N·m 0,42% 364,25° 4,25° 1,18% 55 11,410 N·m 0,010 N·m 0,09% 364,60° 4,60° 1,28% 55 0,038 N·m 0,33% -0,35° -0,10%

56 11,378 N·m -0,022 N·m -0,19% 358,25° -1,75° -0,49% 56 11,410 N·m 0,010 N·m 0,09% 362,70° 2,70° 0,75% 56 -0,032 N·m -0,28% -4,45° -1,24%

57 11,452 N·m 0,052 N·m 0,46% 362,50° 2,50° 0,69% 57 11,410 N·m 0,010 N·m 0,09% 363,00° 3,00° 0,83% 57 0,042 N·m 0,37% -0,50° -0,14%

58 11,386 N·m -0,014 N·m -0,12% 361,50° 1,50° 0,42% 58 11,410 N·m 0,010 N·m 0,09% 363,00° 3,00° 0,83% 58 -0,024 N·m -0,21% -1,50° -0,42%

59 11,386 N·m -0,014 N·m -0,12% 356,75° -3,25° -0,90% 59 11,410 N·m 0,010 N·m 0,09% 362,70° 2,70° 0,75% 59 -0,024 N·m -0,21% -5,95° -1,65%

60 11,460 N·m 0,060 N·m 0,53% 366,50° 6,50° 1,81% 60 11,420 N·m 0,020 N·m 0,18% 366,60° 6,60° 1,83% 60 0,040 N·m 0,35% -0,10° -0,03%

61 11,441 N·m 0,041 N·m 0,36% 365,25° 5,25° 1,46% 61 11,420 N·m 0,020 N·m 0,18% 367,80° 7,80° 2,17% 61 0,021 N·m 0,18% -2,55° -0,71%

62 11,460 N·m 0,060 N·m 0,53% 364,50° 4,50° 1,25% 62 11,420 N·m 0,020 N·m 0,18% 364,90° 4,90° 1,36% 62 0,040 N·m 0,35% -0,40° -0,11%

63 11,417 N·m 0,017 N·m 0,15% 362,50° 2,50° 0,69% 63 11,420 N·m 0,020 N·m 0,18% 364,40° 4,40° 1,22% 63 -0,003 N·m -0,03% -1,90° -0,53%

64 11,460 N·m 0,060 N·m 0,53% 364,50° 4,50° 1,25% 64 11,410 N·m 0,010 N·m 0,09% 364,90° 4,90° 1,36% 64 0,050 N·m 0,44% -0,40° -0,11%

65 11,409 N·m 0,009 N·m 0,08% 362,75° 2,75° 0,76% 65 11,410 N·m 0,010 N·m 0,09% 364,40° 4,40° 1,22% 65 -0,001 N·m -0,01% -1,65° -0,46%

66 11,366 N·m -0,034 N·m -0,30% 356,25° -3,75° -1,04% 66 11,410 N·m 0,010 N·m 0,09% 361,40° 1,40° 0,39% 66 -0,044 N·m -0,39% -5,15° -1,43%

67 11,464 N·m 0,064 N·m 0,56% 367,00° 7,00° 1,94% 67 11,410 N·m 0,010 N·m 0,09% 367,70° 7,70° 2,14% 67 0,054 N·m 0,47% -0,70° -0,19%

68 11,402 N·m 0,002 N·m 0,02% 361,50° 1,50° 0,42% 68 11,410 N·m 0,010 N·m 0,09% 366,40° 6,40° 1,78% 68 -0,008 N·m -0,07% -4,90° -1,36%

69 11,456 N·m 0,056 N·m 0,49% 366,50° 6,50° 1,81% 69 11,400 N·m 0,000 N·m 0,00% 366,50° 6,50° 1,81% 69 0,056 N·m 0,49% 0,00° 0,00%

70 11,405 N·m 0,005 N·m 0,04% 362,50° 2,50° 0,69% 70 11,410 N·m 0,010 N·m 0,09% 364,00° 4,00° 1,11% 70 -0,005 N·m -0,04% -1,50° -0,42%

71 11,441 N·m 0,041 N·m 0,36% 363,50° 3,50° 0,97% 71 11,400 N·m 0,000 N·m 0,00% 363,10° 3,10° 0,86% 71 0,041 N·m 0,36% 0,40° 0,11%

72 11,487 N·m 0,087 N·m 0,76% 366,75° 6,75° 1,88% 72 11,450 N·m 0,050 N·m 0,44% 367,30° 7,30° 2,03% 72 0,037 N·m 0,32% -0,55° -0,15%

73 11,417 N·m 0,017 N·m 0,15% 362,50° 2,50° 0,69% 73 11,420 N·m 0,020 N·m 0,18% 364,00° 4,00° 1,11% 73 -0,003 N·m -0,03% -1,50° -0,42%

74 11,351 N·m -0,049 N·m -0,43% 359,25° -0,75° -0,21% 74 11,400 N·m 0,000 N·m 0,00% 362,80° 2,80° 0,78% 74 -0,049 N·m -0,43% -3,55° -0,99%

75 11,464 N·m 0,064 N·m 0,56% 370,00° 10,00° 2,78% 75 11,410 N·m 0,010 N·m 0,09% 368,70° 8,70° 2,42% 75 0,054 N·m 0,47% 1,30° 0,36%

76 11,374 N·m -0,026 N·m -0,23% 357,25° -2,75° -0,76% 76 11,400 N·m 0,000 N·m 0,00% 362,10° 2,10° 0,58% 76 -0,026 N·m -0,23% -4,85° -1,35%

77 11,452 N·m 0,052 N·m 0,46% 365,25° 5,25° 1,46% 77 11,400 N·m 0,000 N·m 0,00% 365,30° 5,30° 1,47% 77 0,052 N·m 0,46% -0,05° -0,01%

78 11,370 N·m -0,030 N·m -0,26% 362,25° 2,25° 0,63% 78 11,410 N·m 0,010 N·m 0,09% 366,80° 6,80° 1,89% 78 -0,040 N·m -0,35% -4,55° -1,26%

79 11,437 N·m 0,037 N·m 0,32% 363,50° 3,50° 0,97% 79 11,400 N·m 0,000 N·m 0,00% 364,30° 4,30° 1,19% 79 0,037 N·m 0,32% -0,80° -0,22%

80 11,425 N·m 0,025 N·m 0,22% 365,75° 5,75° 1,60% 80 11,410 N·m 0,010 N·m 0,09% 366,80° 6,80° 1,89% 80 0,015 N·m 0,13% -1,05° -0,29%

81 11,386 N·m -0,014 N·m -0,12% 357,50° -2,50° -0,69% 81 11,410 N·m 0,010 N·m 0,09% 362,30° 2,30° 0,64% 81 -0,024 N·m -0,21% -4,80° -1,33%

82 11,456 N·m 0,056 N·m 0,49% 366,00° 6,00° 1,67% 82 11,400 N·m 0,000 N·m 0,00% 365,60° 5,60° 1,56% 82 0,056 N·m 0,49% 0,40° 0,11%

83 11,405 N·m 0,005 N·m 0,04% 361,75° 1,75° 0,49% 83 11,430 N·m 0,030 N·m 0,26% 366,90° 6,90° 1,92% 83 -0,025 N·m -0,22% -5,15° -1,43%

84 11,483 N·m 0,083 N·m 0,73% 368,00° 8,00° 2,22% 84 11,430 N·m 0,030 N·m 0,26% 368,50° 8,50° 2,36% 84 0,053 N·m 0,46% -0,50° -0,14%

85 11,359 N·m -0,041 N·m -0,36% 360,75° 0,75° 0,21% 85 11,410 N·m 0,010 N·m 0,09% 364,50° 4,50° 1,25% 85 -0,051 N·m -0,45% -3,75° -1,04%

86 11,382 N·m -0,018 N·m -0,16% 359,25° -0,75° -0,21% 86 11,400 N·m 0,000 N·m 0,00% 363,80° 3,80° 1,06% 86 -0,018 N·m -0,16% -4,55° -1,26%

87 11,468 N·m 0,068 N·m 0,60% 365,75° 5,75° 1,60% 87 11,420 N·m 0,020 N·m 0,18% 365,50° 5,50° 1,53% 87 0,048 N·m 0,42% 0,25° 0,07%

88 11,413 N·m 0,013 N·m 0,11% 363,25° 3,25° 0,90% 88 11,410 N·m 0,010 N·m 0,09% 364,30° 4,30° 1,19% 88 0,003 N·m 0,03% -1,05° -0,29%

89 11,468 N·m 0,068 N·m 0,60% 365,50° 5,50° 1,53% 89 11,410 N·m 0,010 N·m 0,09% 363,90° 3,90° 1,08% 89 0,058 N·m 0,51% 1,60° 0,44%

90 11,448 N·m 0,048 N·m 0,42% 366,25° 6,25° 1,74% 90 11,400 N·m 0,000 N·m 0,00% 365,70° 5,70° 1,58% 90 0,048 N·m 0,42% 0,55° 0,15%

91 11,366 N·m -0,034 N·m -0,30% 357,75° -2,25° -0,62% 91 11,420 N·m 0,020 N·m 0,18% 362,70° 2,70° 0,75% 91 -0,054 N·m -0,47% -4,95° -1,38%

92 11,476 N·m 0,076 N·m 0,67% 365,50° 5,50° 1,53% 92 11,420 N·m 0,020 N·m 0,18% 364,10° 4,10° 1,14% 92 0,056 N·m 0,49% 1,40° 0,39%

93 11,390 N·m -0,010 N·m -0,09% 361,00° 1,00° 0,28% 93 11,410 N·m 0,010 N·m 0,09% 363,40° 3,40° 0,94% 93 -0,020 N·m -0,18% -2,40° -0,67%

94 11,374 N·m -0,026 N·m -0,23% 357,50° -2,50° -0,69% 94 11,400 N·m 0,000 N·m 0,00% 363,00° 3,00° 0,83% 94 -0,026 N·m -0,23% -5,50° -1,53%

95 11,444 N·m 0,044 N·m 0,39% 363,00° 3,00° 0,83% 95 11,400 N·m 0,000 N·m 0,00% 362,80° 2,80° 0,78% 95 0,044 N·m 0,39% 0,20° 0,06%

96 11,366 N·m -0,034 N·m -0,30% 361,75° 1,75° 0,49% 96 11,410 N·m 0,010 N·m 0,09% 366,00° 6,00° 1,67% 96 -0,044 N·m -0,39% -4,25° -1,18%

97 11,468 N·m 0,068 N·m 0,60% 365,75° 5,75° 1,60% 97 11,410 N·m 0,010 N·m 0,09% 364,50° 4,50° 1,25% 97 0,058 N·m 0,51% 1,25° 0,35%

98 11,409 N·m 0,009 N·m 0,08% 363,50° 3,50° 0,97% 98 11,420 N·m 0,020 N·m 0,18% 365,20° 5,20° 1,44% 98 -0,011 N·m -0,10% -1,70° -0,47%

99 11,382 N·m -0,018 N·m -0,16% 357,25° -2,75° -0,76% 99 11,410 N·m 0,010 N·m 0,09% 362,80° 2,80° 0,78% 99 -0,028 N·m -0,25% -5,55° -1,54%

100 11,472 N·m 0,072 N·m 0,63% 369,75° 9,75° 2,71% 100 11,410 N·m 0,010 N·m 0,09% 369,30° 9,30° 2,58% 100 0,062 N·m 0,54% 0,45° 0,12%

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240041 2018-07-30 Serial-no.: 18240041 2018-07-30 Serial-no.: 18240041 2018-07-30

Test point : Test point : Test point :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

± Tolerance : ± Tolerance : ± Tolerance :

+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Angle °(degree)

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) :

Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)

n n n

x̅ x̅ x̅

Mmax Mmax Mmax

Mmin Mmin Mmin

R (99,73%) R (99,73%) R (99,73%)

 s  s  s

6 s 6 s 6 s

Homologation Homologation Homologation Homologation Homologation

N·m/° N·m/° N·m/°

TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Homologation

Cm Cm Cm

Cmk Cmk Cmk

Angle

Measurement result Measurement result Measurement result 

Torque Angle Torque Angle Torque

3 - test point 80% - 360° soft 09.09.2018



3 - Chart - 80% -360°-soft
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1 - test point 100% - 30° hard

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

100 % 100 % 100 %

14,000 N∙m Target : 30,00 ° (degree) 14,000 N∙m Target : 30,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 7,000 N∙m Rotation angle starting torque (MαO) : 7,000 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree)

0,98 N∙m + Tolerance : 5,00 ° (degree) 0,98 N∙m + Tolerance : 5,00 ° (degree) 0,980 N∙m + Tolerance : 5,00 ° (degree)

0,98 N∙m - Tolerance : 5,00 ° (degree) 0,98 N∙m - Tolerance : 5,00 ° (degree) -0,980 N∙m - Tolerance : -5,00 ° (degree)

14,98 N∙m (To / Mmax) : 35,00 ° (degree) 14,98 N∙m (To / Mmax) : 35,00 ° (degree) 0,980 N∙m (To / Mmax) : 5,00 ° (degree)

13,02 N∙m (Tu / Mmin) : 25,00 ° (degree) 13,02 N∙m (Tu / Mmin) : 25,00 ° (degree) -0,980 N∙m (Tu / Mmin) : -5,00 ° (degree)

Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

14,0359 N·m Average x̅ 29,9425° 14,1036 N·m Average x̅ 32,0640° -0,0677 N·m Average x̅ -2,1215°

14,1360 N·m Maximal Mmax 30,7500° 14,1700 N·m Maximal Mmax 33,1000° -0,0100 N·m Maximal Mmax -1,6500°

13,9100 N·m Minimal Mmin 29,0000° 14,0500 N·m Minimal Mmin 31,1000° -0,1510 N·m Minimal Mmin -2,6500°

0,2260 N·m Scatter R (99,73%) 1,7500° 0,1200 N·m Scatter R (99,73%) 2,0000° 0,1410 N·m Scatter R (99,73%) 1,0000°

0,0508 N·m Standard deviation  s 0,4049° 0,0260 N·m Standard deviation  s 0,4516° 0,0375 N·m Standard deviation  s 0,1969°

0,3047 N·m 6 x Standard deviation 6 s 2,4295° 0,1557 N·m 6 x Standard deviation 6 s 2,7096° 0,2249 N·m 6 x Standard deviation 6 s 1,1811°

84,2155 N·m Torque rate 84,6216 N·m Torque rate -0,4061 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

6,4330 Capability index Cm Cm 4,1161 12,5848 Capability index Cm Cm 3,6906 8,7153 Capability index Cm Cm 8,4666

6,1972 Capability index Cmk Cmk 4,0687 11,2544 Capability index Cmk Cmk 2,1671 8,1134 Capability index Cmk Cmk 4,8742

SN: 18240032 Date: 2018-07-30 SN: 18240032 Date: 2018-07-30 SN: 18240032 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%)

1 14,019 N·m 0,019 N·m 0,14% 30,00° 0,00° 0,00% 1 14,130 N·m 0,130 N·m 0,93% 32,20° 2,20° 7,33% 1 -0,111 N·m -0,79% -2,20° -7,33%

2 14,038 N·m 0,038 N·m 0,27% 30,50° 0,50° 1,67% 2 14,110 N·m 0,110 N·m 0,79% 32,60° 2,60° 8,67% 2 -0,072 N·m -0,51% -2,10° -7,00%

3 14,066 N·m 0,066 N·m 0,47% 30,50° 0,50° 1,67% 3 14,120 N·m 0,120 N·m 0,86% 32,40° 2,40° 8,00% 3 -0,054 N·m -0,39% -1,90° -6,33%

4 14,046 N·m 0,046 N·m 0,33% 30,00° 0,00° 0,00% 4 14,100 N·m 0,100 N·m 0,71% 32,20° 2,20° 7,33% 4 -0,054 N·m -0,39% -2,20° -7,33%

5 14,109 N·m 0,109 N·m 0,78% 30,25° 0,25° 0,83% 5 14,140 N·m 0,140 N·m 1,00% 32,10° 2,10° 7,00% 5 -0,031 N·m -0,22% -1,85° -6,17%

6 14,074 N·m 0,074 N·m 0,53% 30,00° 0,00° 0,00% 6 14,120 N·m 0,120 N·m 0,86% 32,00° 2,00° 6,67% 6 -0,046 N·m -0,33% -2,00° -6,67%

7 14,089 N·m 0,089 N·m 0,64% 29,75° -0,25° -0,83% 7 14,110 N·m 0,110 N·m 0,79% 31,80° 1,80° 6,00% 7 -0,021 N·m -0,15% -2,05° -6,83%

8 14,081 N·m 0,081 N·m 0,58% 30,50° 0,50° 1,67% 8 14,120 N·m 0,120 N·m 0,86% 32,20° 2,20° 7,33% 8 -0,039 N·m -0,28% -1,70° -5,67%

9 14,116 N·m 0,116 N·m 0,83% 30,25° 0,25° 0,83% 9 14,140 N·m 0,140 N·m 1,00% 32,60° 2,60° 8,67% 9 -0,024 N·m -0,17% -2,35° -7,83%

10 14,120 N·m 0,120 N·m 0,86% 30,00° 0,00° 0,00% 10 14,130 N·m 0,130 N·m 0,93% 32,10° 2,10° 7,00% 10 -0,010 N·m -0,07% -2,10° -7,00%

11 14,046 N·m 0,046 N·m 0,33% 29,25° -0,75° -2,50% 11 14,090 N·m 0,090 N·m 0,64% 31,20° 1,20° 4,00% 11 -0,044 N·m -0,31% -1,95° -6,50%

12 14,070 N·m 0,070 N·m 0,50% 29,50° -0,50° -1,67% 12 14,120 N·m 0,120 N·m 0,86% 31,40° 1,40° 4,67% 12 -0,050 N·m -0,36% -1,90° -6,33%

13 14,054 N·m 0,054 N·m 0,39% 30,00° 0,00° 0,00% 13 14,110 N·m 0,110 N·m 0,79% 32,20° 2,20° 7,33% 13 -0,056 N·m -0,40% -2,20° -7,33%

14 14,031 N·m 0,031 N·m 0,22% 29,75° -0,25° -0,83% 14 14,080 N·m 0,080 N·m 0,57% 31,60° 1,60° 5,33% 14 -0,049 N·m -0,35% -1,85° -6,17%

15 14,027 N·m 0,027 N·m 0,19% 30,00° 0,00° 0,00% 15 14,090 N·m 0,090 N·m 0,64% 32,00° 2,00° 6,67% 15 -0,063 N·m -0,45% -2,00° -6,67%

16 14,035 N·m 0,035 N·m 0,25% 30,00° 0,00° 0,00% 16 14,130 N·m 0,130 N·m 0,93% 32,10° 2,10° 7,00% 16 -0,095 N·m -0,68% -2,10° -7,00%

17 13,964 N·m -0,036 N·m -0,26% 29,75° -0,25° -0,83% 17 14,110 N·m 0,110 N·m 0,79% 31,90° 1,90° 6,33% 17 -0,146 N·m -1,04% -2,15° -7,17%

18 13,933 N·m -0,067 N·m -0,48% 29,50° -0,50° -1,67% 18 14,070 N·m 0,070 N·m 0,50% 31,70° 1,70° 5,67% 18 -0,137 N·m -0,98% -2,20° -7,33%

19 13,996 N·m -0,004 N·m -0,03% 30,00° 0,00° 0,00% 19 14,110 N·m 0,110 N·m 0,79% 32,10° 2,10° 7,00% 19 -0,114 N·m -0,81% -2,10° -7,00%

20 14,035 N·m 0,035 N·m 0,25% 29,75° -0,25° -0,83% 20 14,120 N·m 0,120 N·m 0,86% 32,20° 2,20° 7,33% 20 -0,085 N·m -0,61% -2,45° -8,17%

21 14,035 N·m 0,035 N·m 0,25% 30,00° 0,00° 0,00% 21 14,100 N·m 0,100 N·m 0,71% 32,50° 2,50° 8,33% 21 -0,065 N·m -0,46% -2,50° -8,33%

22 14,058 N·m 0,058 N·m 0,41% 29,50° -0,50° -1,67% 22 14,110 N·m 0,110 N·m 0,79% 31,70° 1,70° 5,67% 22 -0,052 N·m -0,37% -2,20° -7,33%

23 14,054 N·m 0,054 N·m 0,39% 29,75° -0,25° -0,83% 23 14,080 N·m 0,080 N·m 0,57% 31,60° 1,60° 5,33% 23 -0,026 N·m -0,19% -1,85° -6,17%

24 14,070 N·m 0,070 N·m 0,50% 29,50° -0,50° -1,67% 24 14,090 N·m 0,090 N·m 0,64% 31,60° 1,60° 5,33% 24 -0,020 N·m -0,14% -2,10° -7,00%

25 14,027 N·m 0,027 N·m 0,19% 29,50° -0,50° -1,67% 25 14,050 N·m 0,050 N·m 0,36% 31,70° 1,70° 5,67% 25 -0,023 N·m -0,16% -2,20° -7,33%

26 14,070 N·m 0,070 N·m 0,50% 29,50° -0,50° -1,67% 26 14,090 N·m 0,090 N·m 0,64% 31,50° 1,50° 5,00% 26 -0,020 N·m -0,14% -2,00° -6,67%

27 14,050 N·m 0,050 N·m 0,36% 29,50° -0,50° -1,67% 27 14,080 N·m 0,080 N·m 0,57% 31,30° 1,30° 4,33% 27 -0,030 N·m -0,21% -1,80° -6,00%

28 14,074 N·m 0,074 N·m 0,53% 30,25° 0,25° 0,83% 28 14,120 N·m 0,120 N·m 0,86% 32,40° 2,40° 8,00% 28 -0,046 N·m -0,33% -2,15° -7,17%

29 14,027 N·m 0,027 N·m 0,19% 30,00° 0,00° 0,00% 29 14,100 N·m 0,100 N·m 0,71% 31,80° 1,80° 6,00% 29 -0,073 N·m -0,52% -1,80° -6,00%

30 14,038 N·m 0,038 N·m 0,27% 30,25° 0,25° 0,83% 30 14,130 N·m 0,130 N·m 0,93% 32,10° 2,10° 7,00% 30 -0,092 N·m -0,66% -1,85° -6,17%

31 14,019 N·m 0,019 N·m 0,14% 29,75° -0,25° -0,83% 31 14,120 N·m 0,120 N·m 0,86% 32,10° 2,10° 7,00% 31 -0,101 N·m -0,72% -2,35° -7,83%

32 13,976 N·m -0,024 N·m -0,17% 29,25° -0,75° -2,50% 32 14,090 N·m 0,090 N·m 0,64% 31,50° 1,50° 5,00% 32 -0,114 N·m -0,81% -2,25° -7,50%

33 13,960 N·m -0,040 N·m -0,29% 29,25° -0,75° -2,50% 33 14,080 N·m 0,080 N·m 0,57% 31,50° 1,50° 5,00% 33 -0,120 N·m -0,86% -2,25° -7,50%

34 13,941 N·m -0,059 N·m -0,42% 29,75° -0,25° -0,83% 34 14,050 N·m 0,050 N·m 0,36% 31,60° 1,60° 5,33% 34 -0,109 N·m -0,78% -1,85° -6,17%

35 13,972 N·m -0,028 N·m -0,20% 29,50° -0,50° -1,67% 35 14,070 N·m 0,070 N·m 0,50% 31,60° 1,60° 5,33% 35 -0,098 N·m -0,70% -2,10° -7,00%

36 14,027 N·m 0,027 N·m 0,19% 29,75° -0,25° -0,83% 36 14,110 N·m 0,110 N·m 0,79% 32,00° 2,00° 6,67% 36 -0,083 N·m -0,59% -2,25° -7,50%

37 14,074 N·m 0,074 N·m 0,53% 30,00° 0,00° 0,00% 37 14,120 N·m 0,120 N·m 0,86% 32,40° 2,40° 8,00% 37 -0,046 N·m -0,33% -2,40° -8,00%

38 14,070 N·m 0,070 N·m 0,50% 29,50° -0,50° -1,67% 38 14,130 N·m 0,130 N·m 0,93% 31,90° 1,90° 6,33% 38 -0,060 N·m -0,43% -2,40° -8,00%

39 14,097 N·m 0,097 N·m 0,69% 29,50° -0,50° -1,67% 39 14,140 N·m 0,140 N·m 1,00% 31,60° 1,60° 5,33% 39 -0,043 N·m -0,31% -2,10° -7,00%

40 14,093 N·m 0,093 N·m 0,66% 29,75° -0,25° -0,83% 40 14,130 N·m 0,130 N·m 0,93% 31,80° 1,80° 6,00% 40 -0,037 N·m -0,26% -2,05° -6,83%

41 14,097 N·m 0,097 N·m 0,69% 29,75° -0,25° -0,83% 41 14,130 N·m 0,130 N·m 0,93% 31,90° 1,90° 6,33% 41 -0,033 N·m -0,24% -2,15° -7,17%

42 14,042 N·m 0,042 N·m 0,30% 29,25° -0,75° -2,50% 42 14,080 N·m 0,080 N·m 0,57% 31,30° 1,30° 4,33% 42 -0,038 N·m -0,27% -2,05° -6,83%

43 14,023 N·m 0,023 N·m 0,16% 29,00° -1,00° -3,33% 43 14,080 N·m 0,080 N·m 0,57% 31,10° 1,10° 3,67% 43 -0,057 N·m -0,41% -2,10° -7,00%

44 14,077 N·m 0,077 N·m 0,55% 30,00° 0,00° 0,00% 44 14,130 N·m 0,130 N·m 0,93% 32,20° 2,20° 7,33% 44 -0,053 N·m -0,38% -2,20° -7,33%

45 14,097 N·m 0,097 N·m 0,69% 30,00° 0,00° 0,00% 45 14,160 N·m 0,160 N·m 1,14% 31,70° 1,70° 5,67% 45 -0,063 N·m -0,45% -1,70° -5,67%

46 14,074 N·m 0,074 N·m 0,53% 30,00° 0,00° 0,00% 46 14,140 N·m 0,140 N·m 1,00% 32,00° 2,00° 6,67% 46 -0,066 N·m -0,47% -2,00° -6,67%

47 14,042 N·m 0,042 N·m 0,30% 30,00° 0,00° 0,00% 47 14,120 N·m 0,120 N·m 0,86% 31,90° 1,90° 6,33% 47 -0,078 N·m -0,56% -1,90° -6,33%

48 13,937 N·m -0,063 N·m -0,45% 29,25° -0,75° -2,50% 48 14,070 N·m 0,070 N·m 0,50% 31,40° 1,40° 4,67% 48 -0,133 N·m -0,95% -2,15° -7,17%

49 13,949 N·m -0,051 N·m -0,36% 29,50° -0,50° -1,67% 49 14,100 N·m 0,100 N·m 0,71% 31,80° 1,80° 6,00% 49 -0,151 N·m -1,08% -2,30° -7,67%

50 13,933 N·m -0,067 N·m -0,48% 29,50° -0,50° -1,67% 50 14,050 N·m 0,050 N·m 0,36% 31,50° 1,50° 5,00% 50 -0,117 N·m -0,84% -2,00° -6,67%

51 13,992 N·m -0,008 N·m -0,06% 29,50° -0,50° -1,67% 51 14,110 N·m 0,110 N·m 0,79% 32,00° 2,00° 6,67% 51 -0,118 N·m -0,84% -2,50° -8,33%

52 14,035 N·m 0,035 N·m 0,25% 30,00° 0,00° 0,00% 52 14,090 N·m 0,090 N·m 0,64% 32,20° 2,20° 7,33% 52 -0,055 N·m -0,39% -2,20° -7,33%

53 14,058 N·m 0,058 N·m 0,41% 30,00° 0,00° 0,00% 53 14,130 N·m 0,130 N·m 0,93% 32,10° 2,10° 7,00% 53 -0,072 N·m -0,51% -2,10° -7,00%

54 14,062 N·m 0,062 N·m 0,44% 29,75° -0,25° -0,83% 54 14,100 N·m 0,100 N·m 0,71% 31,90° 1,90° 6,33% 54 -0,038 N·m -0,27% -2,15° -7,17%

55 14,027 N·m 0,027 N·m 0,19% 29,50° -0,50° -1,67% 55 14,080 N·m 0,080 N·m 0,57% 31,70° 1,70° 5,67% 55 -0,053 N·m -0,38% -2,20° -7,33%

56 14,035 N·m 0,035 N·m 0,25% 29,50° -0,50° -1,67% 56 14,080 N·m 0,080 N·m 0,57% 31,30° 1,30° 4,33% 56 -0,045 N·m -0,32% -1,80° -6,00%

57 14,031 N·m 0,031 N·m 0,22% 29,25° -0,75° -2,50% 57 14,080 N·m 0,080 N·m 0,57% 31,60° 1,60° 5,33% 57 -0,049 N·m -0,35% -2,35° -7,83%

58 14,136 N·m 0,136 N·m 0,97% 30,00° 0,00° 0,00% 58 14,170 N·m 0,170 N·m 1,21% 32,00° 2,00° 6,67% 58 -0,034 N·m -0,24% -2,00° -6,67%

59 14,058 N·m 0,058 N·m 0,41% 29,25° -0,75° -2,50% 59 14,090 N·m 0,090 N·m 0,64% 31,30° 1,30° 4,33% 59 -0,032 N·m -0,23% -2,05° -6,83%

60 14,085 N·m 0,085 N·m 0,61% 29,25° -0,75° -2,50% 60 14,100 N·m 0,100 N·m 0,71% 31,90° 1,90° 6,33% 60 -0,015 N·m -0,11% -2,65° -8,83%

61 14,105 N·m 0,105 N·m 0,75% 29,75° -0,25° -0,83% 61 14,130 N·m 0,130 N·m 0,93% 31,40° 1,40° 4,67% 61 -0,025 N·m -0,18% -1,65° -5,50%

62 14,124 N·m 0,124 N·m 0,89% 29,50° -0,50° -1,67% 62 14,160 N·m 0,160 N·m 1,14% 31,40° 1,40° 4,67% 62 -0,036 N·m -0,26% -1,90° -6,33%

63 14,035 N·m 0,035 N·m 0,25% 29,75° -0,25° -0,83% 63 14,070 N·m 0,070 N·m 0,50% 31,50° 1,50° 5,00% 63 -0,035 N·m -0,25% -1,75° -5,83%

64 14,070 N·m 0,070 N·m 0,50% 30,25° 0,25° 0,83% 64 14,120 N·m 0,120 N·m 0,86% 32,30° 2,30° 7,67% 64 -0,050 N·m -0,36% -2,05° -6,83%

65 14,054 N·m 0,054 N·m 0,39% 30,25° 0,25° 0,83% 65 14,110 N·m 0,110 N·m 0,79% 32,50° 2,50° 8,33% 65 -0,056 N·m -0,40% -2,25° -7,50%

66 14,003 N·m 0,003 N·m 0,02% 30,50° 0,50° 1,67% 66 14,100 N·m 0,100 N·m 0,71% 32,50° 2,50° 8,33% 66 -0,097 N·m -0,69% -2,00° -6,67%

67 13,949 N·m -0,051 N·m -0,36% 30,25° 0,25° 0,83% 67 14,080 N·m 0,080 N·m 0,57% 32,40° 2,40° 8,00% 67 -0,131 N·m -0,94% -2,15° -7,17%

68 13,953 N·m -0,047 N·m -0,34% 30,00° 0,00° 0,00% 68 14,100 N·m 0,100 N·m 0,71% 32,30° 2,30° 7,67% 68 -0,147 N·m -1,05% -2,30° -7,67%

69 13,957 N·m -0,043 N·m -0,31% 30,25° 0,25° 0,83% 69 14,090 N·m 0,090 N·m 0,64% 32,40° 2,40° 8,00% 69 -0,133 N·m -0,95% -2,15° -7,17%

70 13,976 N·m -0,024 N·m -0,17% 30,75° 0,75° 2,50% 70 14,050 N·m 0,050 N·m 0,36% 32,90° 2,90° 9,67% 70 -0,074 N·m -0,53% -2,15° -7,17%

71 14,038 N·m 0,038 N·m 0,27% 30,50° 0,50° 1,67% 71 14,120 N·m 0,120 N·m 0,86% 32,60° 2,60° 8,67% 71 -0,082 N·m -0,59% -2,10° -7,00%

72 14,062 N·m 0,062 N·m 0,44% 30,75° 0,75° 2,50% 72 14,120 N·m 0,120 N·m 0,86% 32,90° 2,90° 9,67% 72 -0,058 N·m -0,41% -2,15° -7,17%

73 14,081 N·m 0,081 N·m 0,58% 30,25° 0,25° 0,83% 73 14,130 N·m 0,130 N·m 0,93% 32,50° 2,50° 8,33% 73 -0,049 N·m -0,35% -2,25° -7,50%

74 14,058 N·m 0,058 N·m 0,41% 30,25° 0,25° 0,83% 74 14,090 N·m 0,090 N·m 0,64% 32,40° 2,40° 8,00% 74 -0,032 N·m -0,23% -2,15° -7,17%

75 14,128 N·m 0,128 N·m 0,91% 30,75° 0,75° 2,50% 75 14,150 N·m 0,150 N·m 1,07% 32,90° 2,90° 9,67% 75 -0,022 N·m -0,16% -2,15° -7,17%

76 14,038 N·m 0,038 N·m 0,27% 30,25° 0,25° 0,83% 76 14,060 N·m 0,060 N·m 0,43% 32,00° 2,00° 6,67% 76 -0,022 N·m -0,16% -1,75° -5,83%

77 14,050 N·m 0,050 N·m 0,36% 29,50° -0,50° -1,67% 77 14,090 N·m 0,090 N·m 0,64% 31,60° 1,60° 5,33% 77 -0,040 N·m -0,29% -2,10° -7,00%

78 14,042 N·m 0,042 N·m 0,30% 30,00° 0,00° 0,00% 78 14,100 N·m 0,100 N·m 0,71% 32,20° 2,20° 7,33% 78 -0,058 N·m -0,41% -2,20° -7,33%

79 14,062 N·m 0,062 N·m 0,44% 30,25° 0,25° 0,83% 79 14,100 N·m 0,100 N·m 0,71% 32,60° 2,60° 8,67% 79 -0,038 N·m -0,27% -2,35° -7,83%

80 13,996 N·m -0,004 N·m -0,03% 30,00° 0,00° 0,00% 80 14,070 N·m 0,070 N·m 0,50% 32,30° 2,30° 7,67% 80 -0,074 N·m -0,53% -2,30° -7,67%

81 14,011 N·m 0,011 N·m 0,08% 30,50° 0,50° 1,67% 81 14,120 N·m 0,120 N·m 0,86% 32,70° 2,70° 9,00% 81 -0,109 N·m -0,78% -2,20° -7,33%

82 13,957 N·m -0,043 N·m -0,31% 30,25° 0,25° 0,83% 82 14,100 N·m 0,100 N·m 0,71% 32,40° 2,40° 8,00% 82 -0,143 N·m -1,02% -2,15° -7,17%

83 13,941 N·m -0,059 N·m -0,42% 30,00° 0,00° 0,00% 83 14,080 N·m 0,080 N·m 0,57% 32,30° 2,30° 7,67% 83 -0,139 N·m -0,99% -2,30° -7,67%

84 13,996 N·m -0,004 N·m -0,03% 30,75° 0,75° 2,50% 84 14,100 N·m 0,100 N·m 0,71% 33,10° 3,10° 10,33% 84 -0,104 N·m -0,74% -2,35° -7,83%

85 14,007 N·m 0,007 N·m 0,05% 30,50° 0,50° 1,67% 85 14,080 N·m 0,080 N·m 0,57% 32,70° 2,70° 9,00% 85 -0,073 N·m -0,52% -2,20° -7,33%

86 14,027 N·m 0,027 N·m 0,19% 30,25° 0,25° 0,83% 86 14,070 N·m 0,070 N·m 0,50% 32,40° 2,40° 8,00% 86 -0,043 N·m -0,31% -2,15° -7,17%

87 14,050 N·m 0,050 N·m 0,36% 30,25° 0,25° 0,83% 87 14,100 N·m 0,100 N·m 0,71% 32,50° 2,50° 8,33% 87 -0,050 N·m -0,36% -2,25° -7,50%

88 14,050 N·m 0,050 N·m 0,36% 30,00° 0,00° 0,00% 88 14,080 N·m 0,080 N·m 0,57% 32,00° 2,00° 6,67% 88 -0,030 N·m -0,21% -2,00° -6,67%

89 14,093 N·m 0,093 N·m 0,66% 30,50° 0,50° 1,67% 89 14,130 N·m 0,130 N·m 0,93% 32,30° 2,30° 7,67% 89 -0,037 N·m -0,26% -1,80° -6,00%

90 14,077 N·m 0,077 N·m 0,55% 30,25° 0,25° 0,83% 90 14,110 N·m 0,110 N·m 0,79% 32,70° 2,70° 9,00% 90 -0,033 N·m -0,24% -2,45° -8,17%

91 14,062 N·m 0,062 N·m 0,44% 30,00° 0,00° 0,00% 91 14,110 N·m 0,110 N·m 0,79% 32,20° 2,20° 7,33% 91 -0,048 N·m -0,34% -2,20° -7,33%

92 14,101 N·m 0,101 N·m 0,72% 30,00° 0,00° 0,00% 92 14,150 N·m 0,150 N·m 1,07% 32,10° 2,10° 7,00% 92 -0,049 N·m -0,35% -2,10° -7,00%

93 14,085 N·m 0,085 N·m 0,61% 30,00° 0,00° 0,00% 93 14,130 N·m 0,130 N·m 0,93% 32,00° 2,00° 6,67% 93 -0,045 N·m -0,32% -2,00° -6,67%

94 14,015 N·m 0,015 N·m 0,11% 30,25° 0,25° 0,83% 94 14,100 N·m 0,100 N·m 0,71% 32,30° 2,30° 7,67% 94 -0,085 N·m -0,61% -2,05° -6,83%

95 13,999 N·m -0,001 N·m -0,01% 30,00° 0,00° 0,00% 95 14,100 N·m 0,100 N·m 0,71% 32,10° 2,10° 7,00% 95 -0,101 N·m -0,72% -2,10° -7,00%

96 13,910 N·m -0,090 N·m -0,64% 30,25° 0,25° 0,83% 96 14,060 N·m 0,060 N·m 0,43% 32,50° 2,50° 8,33% 96 -0,150 N·m -1,07% -2,25° -7,50%

97 13,929 N·m -0,071 N·m -0,51% 30,50° 0,50° 1,67% 97 14,070 N·m 0,070 N·m 0,50% 32,70° 2,70° 9,00% 97 -0,141 N·m -1,01% -2,20° -7,33%

98 13,976 N·m -0,024 N·m -0,17% 30,25° 0,25° 0,83% 98 14,080 N·m 0,080 N·m 0,57% 32,50° 2,50° 8,33% 98 -0,104 N·m -0,74% -2,25° -7,50%

99 14,019 N·m 0,019 N·m 0,14% 30,25° 0,25° 0,83% 99 14,120 N·m 0,120 N·m 0,86% 32,70° 2,70° 9,00% 99 -0,101 N·m -0,72% -2,45° -8,17%

100 14,035 N·m 0,035 N·m 0,25% 30,50° 0,50° 1,67% 100 14,100 N·m 0,100 N·m 0,71% 33,00° 3,00° 10,00% 100 -0,065 N·m -0,46% -2,50° -8,33%

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240032 2018-07-30 Serial-no.: 18240032 2018-07-30 Serial-no.: 18240032 2018-07-30

Test point : Test point : Test point :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

± Tolerance : ± Tolerance : ± Tolerance :

+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Angle °(degree)

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) :

Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)

n n n

x̅ x̅ x̅

Mmax Mmax Mmax

Mmin Mmin Mmin

R (99,73%) R (99,73%) R (99,73%)

 s  s  s

6 s 6 s 6 s

Homologation Homologation Homologation Homologation Homologation

N·m/° N·m/° N·m/°

TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Homologation

Cm Cm Cm

Cmk Cmk Cmk

Angle

Measurement result Measurement result Measurement result 

Torque Angle Torque Angle Torque

1 - test point 100% - 30° hard 09.09.2018



1 - Chart- 100% - 30°-hard
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1 - Chart- 100% - 30°-hard 09.09.2018



2 - test point 100% - 30° hard

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

100 % 100 % 100 %

14,000 N∙m Target : 30,00 ° (degree) 14,000 N∙m Target : 30,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 7,000 N∙m Rotation angle starting torque (MαO) : 7,000 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree)

0,98 N∙m + Tolerance : 5,00 ° (degree) 0,98 N∙m + Tolerance : 5,00 ° (degree) 0,980 N∙m + Tolerance : 5,00 ° (degree)

0,98 N∙m - Tolerance : 5,00 ° (degree) 0,98 N∙m - Tolerance : 5,00 ° (degree) -0,980 N∙m - Tolerance : -5,00 ° (degree)

14,98 N∙m (To / Mmax) : 35,00 ° (degree) 14,98 N∙m (To / Mmax) : 35,00 ° (degree) 0,980 N∙m (To / Mmax) : 5,00 ° (degree)

13,02 N∙m (Tu / Mmin) : 25,00 ° (degree) 13,02 N∙m (Tu / Mmin) : 25,00 ° (degree) -0,980 N∙m (Tu / Mmin) : -5,00 ° (degree)

Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

14,0378 N·m Average x̅ 29,9700° 14,1037 N·m Average x̅ 32,1440° -0,0659 N·m Average x̅ -2,1740°

14,1010 N·m Maximal Mmax 31,0000° 14,1500 N·m Maximal Mmax 33,2000° -0,0180 N·m Maximal Mmax -1,6500°

13,9800 N·m Minimal Mmin 29,2500° 14,0400 N·m Minimal Mmin 31,4000° -0,0950 N·m Minimal Mmin -2,7000°

0,1210 N·m Scatter R (99,73%) 1,7500° 0,1100 N·m Scatter R (99,73%) 1,8000° 0,0770 N·m Scatter R (99,73%) 1,0500°

0,0220 N·m Standard deviation  s 0,3083° 0,0201 N·m Standard deviation  s 0,3346° 0,0154 N·m Standard deviation  s 0,2243°

0,1320 N·m 6 x Standard deviation 6 s 1,8498° 0,1208 N·m 6 x Standard deviation 6 s 2,0078° 0,0923 N·m 6 x Standard deviation 6 s 1,3460°

84,2265 N·m Torque rate 84,6222 N·m Torque rate -0,3957 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

14,8456 Capability index Cm Cm 5,4059 16,2249 Capability index Cm Cm 4,9805 21,2293 Capability index Cm Cm 7,4293

14,2737 Capability index Cmk Cmk 5,3735 14,5081 Capability index Cmk Cmk 2,8448 19,8007 Capability index Cmk Cmk 4,1990

SN: 18240039 Date: 2018-07-30 SN: 18240039 Date: 2018-07-30 SN: 18240039 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%)

1 14,081 N·m 0,081 N·m 0,58% 30,25° 0,25° 0,83% 1 14,120 N·m 0,120 N·m 0,86% 32,00° 2,00° 6,67% 1 -0,039 N·m -0,28% -1,75° -5,83%

2 14,093 N·m 0,093 N·m 0,66% 30,25° 0,25° 0,83% 2 14,120 N·m 0,120 N·m 0,86% 32,10° 2,10° 7,00% 2 -0,027 N·m -0,19% -1,85° -6,17%

3 14,101 N·m 0,101 N·m 0,72% 30,25° 0,25° 0,83% 3 14,150 N·m 0,150 N·m 1,07% 31,90° 1,90° 6,33% 3 -0,049 N·m -0,35% -1,65° -5,50%

4 14,042 N·m 0,042 N·m 0,30% 30,00° 0,00° 0,00% 4 14,100 N·m 0,100 N·m 0,71% 31,80° 1,80° 6,00% 4 -0,058 N·m -0,41% -1,80° -6,00%

5 14,046 N·m 0,046 N·m 0,33% 29,75° -0,25° -0,83% 5 14,100 N·m 0,100 N·m 0,71% 31,70° 1,70° 5,67% 5 -0,054 N·m -0,39% -1,95° -6,50%

6 14,027 N·m 0,027 N·m 0,19% 29,75° -0,25° -0,83% 6 14,090 N·m 0,090 N·m 0,64% 31,80° 1,80° 6,00% 6 -0,063 N·m -0,45% -2,05° -6,83%

7 14,042 N·m 0,042 N·m 0,30% 29,75° -0,25° -0,83% 7 14,120 N·m 0,120 N·m 0,86% 31,80° 1,80° 6,00% 7 -0,078 N·m -0,56% -2,05° -6,83%

8 14,042 N·m 0,042 N·m 0,30% 29,75° -0,25° -0,83% 8 14,120 N·m 0,120 N·m 0,86% 32,10° 2,10° 7,00% 8 -0,078 N·m -0,56% -2,35° -7,83%

9 14,023 N·m 0,023 N·m 0,16% 29,75° -0,25° -0,83% 9 14,110 N·m 0,110 N·m 0,79% 32,00° 2,00° 6,67% 9 -0,087 N·m -0,62% -2,25° -7,50%

10 14,038 N·m 0,038 N·m 0,27% 29,75° -0,25° -0,83% 10 14,120 N·m 0,120 N·m 0,86% 31,70° 1,70° 5,67% 10 -0,082 N·m -0,59% -1,95° -6,50%

11 14,081 N·m 0,081 N·m 0,58% 29,50° -0,50° -1,67% 11 14,140 N·m 0,140 N·m 1,00% 31,80° 1,80° 6,00% 11 -0,059 N·m -0,42% -2,30° -7,67%

12 14,011 N·m 0,011 N·m 0,08% 29,25° -0,75° -2,50% 12 14,090 N·m 0,090 N·m 0,64% 31,60° 1,60° 5,33% 12 -0,079 N·m -0,56% -2,35° -7,83%

13 13,980 N·m -0,020 N·m -0,14% 29,25° -0,75° -2,50% 13 14,060 N·m 0,060 N·m 0,43% 31,40° 1,40° 4,67% 13 -0,080 N·m -0,57% -2,15° -7,17%

14 14,011 N·m 0,011 N·m 0,08% 30,00° 0,00° 0,00% 14 14,080 N·m 0,080 N·m 0,57% 32,20° 2,20° 7,33% 14 -0,069 N·m -0,49% -2,20° -7,33%

15 14,027 N·m 0,027 N·m 0,19% 30,00° 0,00° 0,00% 15 14,100 N·m 0,100 N·m 0,71% 32,30° 2,30° 7,67% 15 -0,073 N·m -0,52% -2,30° -7,67%

16 14,031 N·m 0,031 N·m 0,22% 30,25° 0,25° 0,83% 16 14,100 N·m 0,100 N·m 0,71% 32,30° 2,30° 7,67% 16 -0,069 N·m -0,49% -2,05° -6,83%

17 14,031 N·m 0,031 N·m 0,22% 30,00° 0,00° 0,00% 17 14,110 N·m 0,110 N·m 0,79% 32,20° 2,20° 7,33% 17 -0,079 N·m -0,56% -2,20° -7,33%

18 14,050 N·m 0,050 N·m 0,36% 29,75° -0,25° -0,83% 18 14,120 N·m 0,120 N·m 0,86% 32,00° 2,00° 6,67% 18 -0,070 N·m -0,50% -2,25° -7,50%

19 14,035 N·m 0,035 N·m 0,25% 29,75° -0,25° -0,83% 19 14,110 N·m 0,110 N·m 0,79% 31,80° 1,80° 6,00% 19 -0,075 N·m -0,54% -2,05° -6,83%

20 14,003 N·m 0,003 N·m 0,02% 30,25° 0,25° 0,83% 20 14,090 N·m 0,090 N·m 0,64% 32,40° 2,40° 8,00% 20 -0,087 N·m -0,62% -2,15° -7,17%

21 14,019 N·m 0,019 N·m 0,14% 30,00° 0,00° 0,00% 21 14,090 N·m 0,090 N·m 0,64% 32,10° 2,10° 7,00% 21 -0,071 N·m -0,51% -2,10° -7,00%

22 14,054 N·m 0,054 N·m 0,39% 30,25° 0,25° 0,83% 22 14,110 N·m 0,110 N·m 0,79% 32,40° 2,40° 8,00% 22 -0,056 N·m -0,40% -2,15° -7,17%

23 14,023 N·m 0,023 N·m 0,16% 30,00° 0,00° 0,00% 23 14,100 N·m 0,100 N·m 0,71% 32,30° 2,30° 7,67% 23 -0,077 N·m -0,55% -2,30° -7,67%

24 14,050 N·m 0,050 N·m 0,36% 30,50° 0,50° 1,67% 24 14,130 N·m 0,130 N·m 0,93% 32,80° 2,80° 9,33% 24 -0,080 N·m -0,57% -2,30° -7,67%

25 14,038 N·m 0,038 N·m 0,27% 30,00° 0,00° 0,00% 25 14,100 N·m 0,100 N·m 0,71% 32,60° 2,60° 8,67% 25 -0,062 N·m -0,44% -2,60° -8,67%

26 14,058 N·m 0,058 N·m 0,41% 29,75° -0,25° -0,83% 26 14,130 N·m 0,130 N·m 0,93% 32,10° 2,10° 7,00% 26 -0,072 N·m -0,51% -2,35° -7,83%

27 14,038 N·m 0,038 N·m 0,27% 30,25° 0,25° 0,83% 27 14,130 N·m 0,130 N·m 0,93% 32,60° 2,60° 8,67% 27 -0,092 N·m -0,66% -2,35° -7,83%

28 14,038 N·m 0,038 N·m 0,27% 30,00° 0,00° 0,00% 28 14,110 N·m 0,110 N·m 0,79% 32,70° 2,70° 9,00% 28 -0,072 N·m -0,51% -2,70° -9,00%

29 14,038 N·m 0,038 N·m 0,27% 30,50° 0,50° 1,67% 29 14,120 N·m 0,120 N·m 0,86% 33,00° 3,00° 10,00% 29 -0,082 N·m -0,59% -2,50° -8,33%

30 14,038 N·m 0,038 N·m 0,27% 30,50° 0,50° 1,67% 30 14,120 N·m 0,120 N·m 0,86% 32,70° 2,70° 9,00% 30 -0,082 N·m -0,59% -2,20° -7,33%

31 14,011 N·m 0,011 N·m 0,08% 30,50° 0,50° 1,67% 31 14,080 N·m 0,080 N·m 0,57% 32,20° 2,20° 7,33% 31 -0,069 N·m -0,49% -1,70° -5,67%

32 14,058 N·m 0,058 N·m 0,41% 30,00° 0,00° 0,00% 32 14,120 N·m 0,120 N·m 0,86% 32,30° 2,30° 7,67% 32 -0,062 N·m -0,44% -2,30° -7,67%

33 14,046 N·m 0,046 N·m 0,33% 29,50° -0,50° -1,67% 33 14,100 N·m 0,100 N·m 0,71% 31,90° 1,90° 6,33% 33 -0,054 N·m -0,39% -2,40° -8,00%

34 14,042 N·m 0,042 N·m 0,30% 30,00° 0,00° 0,00% 34 14,110 N·m 0,110 N·m 0,79% 32,10° 2,10° 7,00% 34 -0,068 N·m -0,49% -2,10° -7,00%

35 14,035 N·m 0,035 N·m 0,25% 29,75° -0,25° -0,83% 35 14,100 N·m 0,100 N·m 0,71% 31,60° 1,60° 5,33% 35 -0,065 N·m -0,46% -1,85° -6,17%

36 14,062 N·m 0,062 N·m 0,44% 30,00° 0,00° 0,00% 36 14,130 N·m 0,130 N·m 0,93% 32,20° 2,20° 7,33% 36 -0,068 N·m -0,49% -2,20° -7,33%

37 14,027 N·m 0,027 N·m 0,19% 30,25° 0,25° 0,83% 37 14,090 N·m 0,090 N·m 0,64% 32,30° 2,30° 7,67% 37 -0,063 N·m -0,45% -2,05° -6,83%

38 14,035 N·m 0,035 N·m 0,25% 30,25° 0,25° 0,83% 38 14,100 N·m 0,100 N·m 0,71% 32,00° 2,00° 6,67% 38 -0,065 N·m -0,46% -1,75° -5,83%

39 14,019 N·m 0,019 N·m 0,14% 30,00° 0,00° 0,00% 39 14,100 N·m 0,100 N·m 0,71% 31,90° 1,90° 6,33% 39 -0,081 N·m -0,58% -1,90° -6,33%

40 13,992 N·m -0,008 N·m -0,06% 30,50° 0,50° 1,67% 40 14,040 N·m 0,040 N·m 0,29% 32,20° 2,20° 7,33% 40 -0,048 N·m -0,34% -1,70° -5,67%

41 14,035 N·m 0,035 N·m 0,25% 30,50° 0,50° 1,67% 41 14,080 N·m 0,080 N·m 0,57% 32,70° 2,70° 9,00% 41 -0,045 N·m -0,32% -2,20° -7,33%

42 14,042 N·m 0,042 N·m 0,30% 30,00° 0,00° 0,00% 42 14,090 N·m 0,090 N·m 0,64% 32,40° 2,40° 8,00% 42 -0,048 N·m -0,34% -2,40° -8,00%

43 14,050 N·m 0,050 N·m 0,36% 29,75° -0,25° -0,83% 43 14,100 N·m 0,100 N·m 0,71% 32,10° 2,10° 7,00% 43 -0,050 N·m -0,36% -2,35° -7,83%

44 14,058 N·m 0,058 N·m 0,41% 30,00° 0,00° 0,00% 44 14,110 N·m 0,110 N·m 0,79% 32,40° 2,40° 8,00% 44 -0,052 N·m -0,37% -2,40° -8,00%

45 14,031 N·m 0,031 N·m 0,22% 29,75° -0,25° -0,83% 45 14,080 N·m 0,080 N·m 0,57% 31,60° 1,60° 5,33% 45 -0,049 N·m -0,35% -1,85° -6,17%

46 14,019 N·m 0,019 N·m 0,14% 30,00° 0,00° 0,00% 46 14,050 N·m 0,050 N·m 0,36% 31,70° 1,70° 5,67% 46 -0,031 N·m -0,22% -1,70° -5,67%

47 14,077 N·m 0,077 N·m 0,55% 30,00° 0,00° 0,00% 47 14,110 N·m 0,110 N·m 0,79% 31,70° 1,70° 5,67% 47 -0,033 N·m -0,24% -1,70° -5,67%

48 14,042 N·m 0,042 N·m 0,30% 29,75° -0,25° -0,83% 48 14,060 N·m 0,060 N·m 0,43% 31,40° 1,40° 4,67% 48 -0,018 N·m -0,13% -1,65° -5,50%

49 14,062 N·m 0,062 N·m 0,44% 30,50° 0,50° 1,67% 49 14,080 N·m 0,080 N·m 0,57% 32,30° 2,30° 7,67% 49 -0,018 N·m -0,13% -1,80° -6,00%

50 14,074 N·m 0,074 N·m 0,53% 30,50° 0,50° 1,67% 50 14,110 N·m 0,110 N·m 0,79% 32,50° 2,50° 8,33% 50 -0,036 N·m -0,26% -2,00° -6,67%

51 14,066 N·m 0,066 N·m 0,47% 30,50° 0,50° 1,67% 51 14,120 N·m 0,120 N·m 0,86% 32,60° 2,60° 8,67% 51 -0,054 N·m -0,39% -2,10° -7,00%

52 14,062 N·m 0,062 N·m 0,44% 31,00° 1,00° 3,33% 52 14,120 N·m 0,120 N·m 0,86% 33,20° 3,20° 10,67% 52 -0,058 N·m -0,41% -2,20° -7,33%

53 14,058 N·m 0,058 N·m 0,41% 30,75° 0,75° 2,50% 53 14,130 N·m 0,130 N·m 0,93% 32,70° 2,70° 9,00% 53 -0,072 N·m -0,51% -1,95° -6,50%

54 14,019 N·m 0,019 N·m 0,14% 29,75° -0,25° -0,83% 54 14,070 N·m 0,070 N·m 0,50% 31,80° 1,80° 6,00% 54 -0,051 N·m -0,36% -2,05° -6,83%

55 14,054 N·m 0,054 N·m 0,39% 30,00° 0,00° 0,00% 55 14,110 N·m 0,110 N·m 0,79% 32,00° 2,00° 6,67% 55 -0,056 N·m -0,40% -2,00° -6,67%

56 14,035 N·m 0,035 N·m 0,25% 29,75° -0,25° -0,83% 56 14,090 N·m 0,090 N·m 0,64% 32,10° 2,10° 7,00% 56 -0,055 N·m -0,39% -2,35° -7,83%

57 14,019 N·m 0,019 N·m 0,14% 30,00° 0,00° 0,00% 57 14,090 N·m 0,090 N·m 0,64% 32,30° 2,30° 7,67% 57 -0,071 N·m -0,51% -2,30° -7,67%

58 14,038 N·m 0,038 N·m 0,27% 29,75° -0,25° -0,83% 58 14,110 N·m 0,110 N·m 0,79% 32,10° 2,10° 7,00% 58 -0,072 N·m -0,51% -2,35° -7,83%

59 14,042 N·m 0,042 N·m 0,30% 30,25° 0,25° 0,83% 59 14,110 N·m 0,110 N·m 0,79% 32,50° 2,50° 8,33% 59 -0,068 N·m -0,49% -2,25° -7,50%

60 14,042 N·m 0,042 N·m 0,30% 29,75° -0,25° -0,83% 60 14,110 N·m 0,110 N·m 0,79% 31,80° 1,80° 6,00% 60 -0,068 N·m -0,49% -2,05° -6,83%

61 14,031 N·m 0,031 N·m 0,22% 30,00° 0,00° 0,00% 61 14,110 N·m 0,110 N·m 0,79% 32,40° 2,40° 8,00% 61 -0,079 N·m -0,56% -2,40° -8,00%

62 14,035 N·m 0,035 N·m 0,25% 30,00° 0,00° 0,00% 62 14,090 N·m 0,090 N·m 0,64% 32,30° 2,30° 7,67% 62 -0,055 N·m -0,39% -2,30° -7,67%

63 14,070 N·m 0,070 N·m 0,50% 30,00° 0,00° 0,00% 63 14,120 N·m 0,120 N·m 0,86% 32,30° 2,30° 7,67% 63 -0,050 N·m -0,36% -2,30° -7,67%

64 14,054 N·m 0,054 N·m 0,39% 30,00° 0,00° 0,00% 64 14,120 N·m 0,120 N·m 0,86% 32,00° 2,00° 6,67% 64 -0,066 N·m -0,47% -2,00° -6,67%

65 14,031 N·m 0,031 N·m 0,22% 30,00° 0,00° 0,00% 65 14,100 N·m 0,100 N·m 0,71% 32,20° 2,20° 7,33% 65 -0,069 N·m -0,49% -2,20° -7,33%

66 13,996 N·m -0,004 N·m -0,03% 29,75° -0,25° -0,83% 66 14,080 N·m 0,080 N·m 0,57% 32,00° 2,00° 6,67% 66 -0,084 N·m -0,60% -2,25° -7,50%

67 14,019 N·m 0,019 N·m 0,14% 30,00° 0,00° 0,00% 67 14,090 N·m 0,090 N·m 0,64% 32,40° 2,40° 8,00% 67 -0,071 N·m -0,51% -2,40° -8,00%

68 14,050 N·m 0,050 N·m 0,36% 30,00° 0,00° 0,00% 68 14,110 N·m 0,110 N·m 0,79% 32,20° 2,20° 7,33% 68 -0,060 N·m -0,43% -2,20° -7,33%

69 14,038 N·m 0,038 N·m 0,27% 30,00° 0,00° 0,00% 69 14,090 N·m 0,090 N·m 0,64% 32,20° 2,20° 7,33% 69 -0,052 N·m -0,37% -2,20° -7,33%

70 14,038 N·m 0,038 N·m 0,27% 30,25° 0,25° 0,83% 70 14,120 N·m 0,120 N·m 0,86% 32,60° 2,60° 8,67% 70 -0,082 N·m -0,59% -2,35° -7,83%

71 14,011 N·m 0,011 N·m 0,08% 30,00° 0,00° 0,00% 71 14,080 N·m 0,080 N·m 0,57% 32,20° 2,20° 7,33% 71 -0,069 N·m -0,49% -2,20° -7,33%

72 14,046 N·m 0,046 N·m 0,33% 29,75° -0,25° -0,83% 72 14,110 N·m 0,110 N·m 0,79% 31,90° 1,90° 6,33% 72 -0,064 N·m -0,46% -2,15° -7,17%

73 14,011 N·m 0,011 N·m 0,08% 29,75° -0,25° -0,83% 73 14,090 N·m 0,090 N·m 0,64% 32,10° 2,10° 7,00% 73 -0,079 N·m -0,56% -2,35° -7,83%

74 14,015 N·m 0,015 N·m 0,11% 30,00° 0,00° 0,00% 74 14,100 N·m 0,100 N·m 0,71% 32,20° 2,20° 7,33% 74 -0,085 N·m -0,61% -2,20° -7,33%

75 14,035 N·m 0,035 N·m 0,25% 30,00° 0,00° 0,00% 75 14,110 N·m 0,110 N·m 0,79% 32,30° 2,30° 7,67% 75 -0,075 N·m -0,54% -2,30° -7,67%

76 14,003 N·m 0,003 N·m 0,02% 29,75° -0,25° -0,83% 76 14,080 N·m 0,080 N·m 0,57% 32,20° 2,20° 7,33% 76 -0,077 N·m -0,55% -2,45° -8,17%

77 13,999 N·m -0,001 N·m -0,01% 30,00° 0,00° 0,00% 77 14,090 N·m 0,090 N·m 0,64% 32,30° 2,30° 7,67% 77 -0,091 N·m -0,65% -2,30° -7,67%

78 14,058 N·m 0,058 N·m 0,41% 30,00° 0,00° 0,00% 78 14,140 N·m 0,140 N·m 1,00% 32,20° 2,20° 7,33% 78 -0,082 N·m -0,59% -2,20° -7,33%

79 14,011 N·m 0,011 N·m 0,08% 29,75° -0,25° -0,83% 79 14,100 N·m 0,100 N·m 0,71% 32,00° 2,00° 6,67% 79 -0,089 N·m -0,64% -2,25° -7,50%

80 14,027 N·m 0,027 N·m 0,19% 29,50° -0,50° -1,67% 80 14,080 N·m 0,080 N·m 0,57% 31,80° 1,80° 6,00% 80 -0,053 N·m -0,38% -2,30° -7,67%

81 14,058 N·m 0,058 N·m 0,41% 30,25° 0,25° 0,83% 81 14,130 N·m 0,130 N·m 0,93% 32,60° 2,60° 8,67% 81 -0,072 N·m -0,51% -2,35° -7,83%

82 14,015 N·m 0,015 N·m 0,11% 29,75° -0,25° -0,83% 82 14,110 N·m 0,110 N·m 0,79% 32,10° 2,10° 7,00% 82 -0,095 N·m -0,68% -2,35° -7,83%

83 14,054 N·m 0,054 N·m 0,39% 29,75° -0,25° -0,83% 83 14,130 N·m 0,130 N·m 0,93% 32,00° 2,00° 6,67% 83 -0,076 N·m -0,54% -2,25° -7,50%

84 14,035 N·m 0,035 N·m 0,25% 30,00° 0,00° 0,00% 84 14,110 N·m 0,110 N·m 0,79% 32,00° 2,00° 6,67% 84 -0,075 N·m -0,54% -2,00° -6,67%

85 14,035 N·m 0,035 N·m 0,25% 29,75° -0,25° -0,83% 85 14,120 N·m 0,120 N·m 0,86% 32,20° 2,20° 7,33% 85 -0,085 N·m -0,61% -2,45° -8,17%

86 14,035 N·m 0,035 N·m 0,25% 29,75° -0,25° -0,83% 86 14,100 N·m 0,100 N·m 0,71% 32,30° 2,30° 7,67% 86 -0,065 N·m -0,46% -2,55° -8,50%

87 14,031 N·m 0,031 N·m 0,22% 29,75° -0,25° -0,83% 87 14,110 N·m 0,110 N·m 0,79% 32,20° 2,20° 7,33% 87 -0,079 N·m -0,56% -2,45° -8,17%

88 14,054 N·m 0,054 N·m 0,39% 29,75° -0,25° -0,83% 88 14,130 N·m 0,130 N·m 0,93% 31,90° 1,90° 6,33% 88 -0,076 N·m -0,54% -2,15° -7,17%

89 14,038 N·m 0,038 N·m 0,27% 30,00° 0,00° 0,00% 89 14,100 N·m 0,100 N·m 0,71% 32,40° 2,40° 8,00% 89 -0,062 N·m -0,44% -2,40° -8,00%

90 14,042 N·m 0,042 N·m 0,30% 30,00° 0,00° 0,00% 90 14,120 N·m 0,120 N·m 0,86% 32,20° 2,20° 7,33% 90 -0,078 N·m -0,56% -2,20° -7,33%

91 14,007 N·m 0,007 N·m 0,05% 30,25° 0,25° 0,83% 91 14,070 N·m 0,070 N·m 0,50% 32,60° 2,60° 8,67% 91 -0,063 N·m -0,45% -2,35° -7,83%

92 14,011 N·m 0,011 N·m 0,08% 30,25° 0,25° 0,83% 92 14,090 N·m 0,090 N·m 0,64% 32,40° 2,40° 8,00% 92 -0,079 N·m -0,56% -2,15° -7,17%

93 14,011 N·m 0,011 N·m 0,08% 30,00° 0,00° 0,00% 93 14,080 N·m 0,080 N·m 0,57% 32,30° 2,30° 7,67% 93 -0,069 N·m -0,49% -2,30° -7,67%

94 14,042 N·m 0,042 N·m 0,30% 29,50° -0,50° -1,67% 94 14,100 N·m 0,100 N·m 0,71% 31,70° 1,70° 5,67% 94 -0,058 N·m -0,41% -2,20° -7,33%

95 14,062 N·m 0,062 N·m 0,44% 29,50° -0,50° -1,67% 95 14,120 N·m 0,120 N·m 0,86% 31,80° 1,80° 6,00% 95 -0,058 N·m -0,41% -2,30° -7,67%

96 14,050 N·m 0,050 N·m 0,36% 29,75° -0,25° -0,83% 96 14,120 N·m 0,120 N·m 0,86% 31,80° 1,80° 6,00% 96 -0,070 N·m -0,50% -2,05° -6,83%

97 14,003 N·m 0,003 N·m 0,02% 29,75° -0,25° -0,83% 97 14,070 N·m 0,070 N·m 0,50% 31,60° 1,60° 5,33% 97 -0,067 N·m -0,48% -1,85° -6,17%

98 14,054 N·m 0,054 N·m 0,39% 29,50° -0,50° -1,67% 98 14,120 N·m 0,120 N·m 0,86% 31,80° 1,80° 6,00% 98 -0,066 N·m -0,47% -2,30° -7,67%

99 14,077 N·m 0,077 N·m 0,55% 29,75° -0,25° -0,83% 99 14,140 N·m 0,140 N·m 1,00% 31,90° 1,90° 6,33% 99 -0,063 N·m -0,45% -2,15° -7,17%

100 14,042 N·m 0,042 N·m 0,30% 29,50° -0,50° -1,67% 100 14,100 N·m 0,100 N·m 0,71% 32,00° 2,00° 6,67% 100 -0,058 N·m -0,41% -2,50° -8,33%

N·m/° N·m/° N·m/°

AngleTorque Angle Torque Angle Torque

Measurement result Measurement result Measurement result 

Cm Cm Cm

Cmk

Angle °(degree)

6 s 6 s 6 s

Homologation Homologation Homologation Homologation Homologation Homologation

 s  s  s

Mmin Mmin Mmin

Cmk Cmk

TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

R (99,73%) R (99,73%) R (99,73%)

x̅ x̅ x̅

Mmax Mmax Mmax

n n n

Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)

Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) :

± Tolerance : ± Tolerance : ± Tolerance :

+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

Test point : Test point : Test point :

2018-07-30 Serial-no.: 18240039 2018-07-30

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240039 2018-07-30 Serial-no.: 18240039

2 - test point 100% - 30° hard 09.09.2018



2 - Chart - 100% - 30°-hard
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3 - test point 100% - 30° hard

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

100 % 100 % 100 %

14,000 N∙m Target : 30,00 ° (degree) 14,000 N∙m Target : 30,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 7,000 N∙m Rotation angle starting torque (MαO) : 7,000 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree)

0,98 N∙m + Tolerance : 5,00 ° (degree) 0,98 N∙m + Tolerance : 5,00 ° (degree) 0,980 N∙m + Tolerance : 5,00 ° (degree)

0,98 N∙m - Tolerance : 5,00 ° (degree) 0,98 N∙m - Tolerance : 5,00 ° (degree) -0,980 N∙m - Tolerance : -5,00 ° (degree)

14,98 N∙m (To / Mmax) : 35,00 ° (degree) 14,98 N∙m (To / Mmax) : 35,00 ° (degree) 0,980 N∙m (To / Mmax) : 5,00 ° (degree)

13,02 N∙m (Tu / Mmin) : 25,00 ° (degree) 13,02 N∙m (Tu / Mmin) : 25,00 ° (degree) -0,980 N∙m (Tu / Mmin) : -5,00 ° (degree)

Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

14,0216 N·m Average x̅ 29,9400° 14,1054 N·m Average x̅ 31,9990° -0,0838 N·m Average x̅ -2,0590°

14,0890 N·m Maximal Mmax 30,7500° 14,1500 N·m Maximal Mmax 32,7000° -0,0190 N·m Maximal Mmax -1,5500°

13,9100 N·m Minimal Mmin 29,2500° 14,0500 N·m Minimal Mmin 31,3000° -0,1630 N·m Minimal Mmin -2,5000°

0,1790 N·m Scatter R (99,73%) 1,5000° 0,1000 N·m Scatter R (99,73%) 1,4000° 0,1440 N·m Scatter R (99,73%) 0,9500°

0,0390 N·m Standard deviation  s 0,3181° 0,0220 N·m Standard deviation  s 0,3205° 0,0362 N·m Standard deviation  s 0,2131°

0,2340 N·m 6 x Standard deviation 6 s 1,9084° 0,1320 N·m 6 x Standard deviation 6 s 1,9231° 0,2174 N·m 6 x Standard deviation 6 s 1,2788°

84,1294 N·m Torque rate 84,6324 N·m Torque rate -0,5030 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

8,3756 Capability index Cm Cm 5,2401 14,8534 Capability index Cm Cm 5,2001 9,0155 Capability index Cm Cm 7,8201

8,1912 Capability index Cmk Cmk 5,1772 13,2559 Capability index Cmk Cmk 3,1211 8,2443 Capability index Cmk Cmk 4,5998

SN: 18240041 Date: 2018-07-30 SN: 18240041 Date: 2018-07-30 SN: 18240041 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%)

1 14,003 N·m 0,003 N·m 0,02% 29,75° -0,25° -0,83% 1 14,100 N·m 0,100 N·m 0,71% 31,90° 1,90° 6,33% 1 -0,097 N·m -0,69% -2,15° -7,17%

2 14,023 N·m 0,023 N·m 0,16% 30,00° 0,00° 0,00% 2 14,110 N·m 0,110 N·m 0,79% 32,20° 2,20° 7,33% 2 -0,087 N·m -0,62% -2,20° -7,33%

3 14,015 N·m 0,015 N·m 0,11% 29,50° -0,50° -1,67% 3 14,110 N·m 0,110 N·m 0,79% 31,60° 1,60° 5,33% 3 -0,095 N·m -0,68% -2,10° -7,00%

4 14,011 N·m 0,011 N·m 0,08% 29,50° -0,50° -1,67% 4 14,100 N·m 0,100 N·m 0,71% 31,90° 1,90° 6,33% 4 -0,089 N·m -0,64% -2,40° -8,00%

5 14,031 N·m 0,031 N·m 0,22% 29,50° -0,50° -1,67% 5 14,110 N·m 0,110 N·m 0,79% 31,80° 1,80° 6,00% 5 -0,079 N·m -0,56% -2,30° -7,67%

6 14,038 N·m 0,038 N·m 0,27% 30,00° 0,00° 0,00% 6 14,120 N·m 0,120 N·m 0,86% 32,00° 2,00° 6,67% 6 -0,082 N·m -0,59% -2,00° -6,67%

7 14,031 N·m 0,031 N·m 0,22% 29,50° -0,50° -1,67% 7 14,130 N·m 0,130 N·m 0,93% 31,70° 1,70° 5,67% 7 -0,099 N·m -0,71% -2,20° -7,33%

8 14,058 N·m 0,058 N·m 0,41% 29,75° -0,25° -0,83% 8 14,120 N·m 0,120 N·m 0,86% 31,70° 1,70° 5,67% 8 -0,062 N·m -0,44% -1,95° -6,50%

9 14,027 N·m 0,027 N·m 0,19% 29,50° -0,50° -1,67% 9 14,080 N·m 0,080 N·m 0,57% 31,50° 1,50° 5,00% 9 -0,053 N·m -0,38% -2,00° -6,67%

10 14,038 N·m 0,038 N·m 0,27% 29,75° -0,25° -0,83% 10 14,110 N·m 0,110 N·m 0,79% 31,90° 1,90° 6,33% 10 -0,072 N·m -0,51% -2,15° -7,17%

11 14,054 N·m 0,054 N·m 0,39% 29,75° -0,25° -0,83% 11 14,130 N·m 0,130 N·m 0,93% 31,90° 1,90° 6,33% 11 -0,076 N·m -0,54% -2,15° -7,17%

12 14,077 N·m 0,077 N·m 0,55% 30,00° 0,00° 0,00% 12 14,140 N·m 0,140 N·m 1,00% 31,60° 1,60° 5,33% 12 -0,063 N·m -0,45% -1,60° -5,33%

13 14,038 N·m 0,038 N·m 0,27% 30,00° 0,00° 0,00% 13 14,100 N·m 0,100 N·m 0,71% 31,70° 1,70° 5,67% 13 -0,062 N·m -0,44% -1,70° -5,67%

14 14,077 N·m 0,077 N·m 0,55% 29,75° -0,25° -0,83% 14 14,140 N·m 0,140 N·m 1,00% 31,60° 1,60° 5,33% 14 -0,063 N·m -0,45% -1,85° -6,17%

15 14,070 N·m 0,070 N·m 0,50% 29,75° -0,25° -0,83% 15 14,120 N·m 0,120 N·m 0,86% 31,40° 1,40° 4,67% 15 -0,050 N·m -0,36% -1,65° -5,50%

16 14,042 N·m 0,042 N·m 0,30% 30,25° 0,25° 0,83% 16 14,090 N·m 0,090 N·m 0,64% 32,00° 2,00° 6,67% 16 -0,048 N·m -0,34% -1,75° -5,83%

17 14,042 N·m 0,042 N·m 0,30% 29,75° -0,25° -0,83% 17 14,100 N·m 0,100 N·m 0,71% 31,80° 1,80° 6,00% 17 -0,058 N·m -0,41% -2,05° -6,83%

18 14,019 N·m 0,019 N·m 0,14% 29,75° -0,25° -0,83% 18 14,080 N·m 0,080 N·m 0,57% 31,70° 1,70° 5,67% 18 -0,061 N·m -0,44% -1,95° -6,50%

19 14,050 N·m 0,050 N·m 0,36% 29,75° -0,25° -0,83% 19 14,120 N·m 0,120 N·m 0,86% 31,90° 1,90° 6,33% 19 -0,070 N·m -0,50% -2,15° -7,17%

20 14,031 N·m 0,031 N·m 0,22% 29,50° -0,50° -1,67% 20 14,090 N·m 0,090 N·m 0,64% 31,50° 1,50° 5,00% 20 -0,059 N·m -0,42% -2,00° -6,67%

21 14,046 N·m 0,046 N·m 0,33% 29,75° -0,25° -0,83% 21 14,110 N·m 0,110 N·m 0,79% 31,70° 1,70° 5,67% 21 -0,064 N·m -0,46% -1,95° -6,50%

22 14,019 N·m 0,019 N·m 0,14% 29,50° -0,50° -1,67% 22 14,090 N·m 0,090 N·m 0,64% 31,40° 1,40° 4,67% 22 -0,071 N·m -0,51% -1,90° -6,33%

23 14,058 N·m 0,058 N·m 0,41% 29,75° -0,25° -0,83% 23 14,130 N·m 0,130 N·m 0,93% 31,80° 1,80° 6,00% 23 -0,072 N·m -0,51% -2,05° -6,83%

24 14,035 N·m 0,035 N·m 0,25% 29,50° -0,50° -1,67% 24 14,100 N·m 0,100 N·m 0,71% 31,70° 1,70° 5,67% 24 -0,065 N·m -0,46% -2,20° -7,33%

25 14,050 N·m 0,050 N·m 0,36% 29,75° -0,25° -0,83% 25 14,110 N·m 0,110 N·m 0,79% 31,90° 1,90° 6,33% 25 -0,060 N·m -0,43% -2,15° -7,17%

26 14,070 N·m 0,070 N·m 0,50% 29,75° -0,25° -0,83% 26 14,130 N·m 0,130 N·m 0,93% 31,70° 1,70° 5,67% 26 -0,060 N·m -0,43% -1,95° -6,50%

27 13,999 N·m -0,001 N·m -0,01% 29,50° -0,50° -1,67% 27 14,050 N·m 0,050 N·m 0,36% 31,50° 1,50° 5,00% 27 -0,051 N·m -0,36% -2,00° -6,67%

28 14,042 N·m 0,042 N·m 0,30% 29,50° -0,50° -1,67% 28 14,090 N·m 0,090 N·m 0,64% 31,50° 1,50° 5,00% 28 -0,048 N·m -0,34% -2,00° -6,67%

29 14,019 N·m 0,019 N·m 0,14% 29,50° -0,50° -1,67% 29 14,080 N·m 0,080 N·m 0,57% 31,50° 1,50° 5,00% 29 -0,061 N·m -0,44% -2,00° -6,67%

30 14,042 N·m 0,042 N·m 0,30% 29,75° -0,25° -0,83% 30 14,080 N·m 0,080 N·m 0,57% 31,70° 1,70° 5,67% 30 -0,038 N·m -0,27% -1,95° -6,50%

31 14,054 N·m 0,054 N·m 0,39% 29,75° -0,25° -0,83% 31 14,090 N·m 0,090 N·m 0,64% 31,50° 1,50° 5,00% 31 -0,036 N·m -0,26% -1,75° -5,83%

32 14,062 N·m 0,062 N·m 0,44% 30,00° 0,00° 0,00% 32 14,090 N·m 0,090 N·m 0,64% 31,80° 1,80° 6,00% 32 -0,028 N·m -0,20% -1,80° -6,00%

33 14,070 N·m 0,070 N·m 0,50% 30,25° 0,25° 0,83% 33 14,120 N·m 0,120 N·m 0,86% 32,30° 2,30° 7,67% 33 -0,050 N·m -0,36% -2,05° -6,83%

34 14,031 N·m 0,031 N·m 0,22% 30,25° 0,25° 0,83% 34 14,050 N·m 0,050 N·m 0,36% 32,10° 2,10° 7,00% 34 -0,019 N·m -0,14% -1,85° -6,17%

35 14,089 N·m 0,089 N·m 0,64% 30,50° 0,50° 1,67% 35 14,110 N·m 0,110 N·m 0,79% 32,20° 2,20° 7,33% 35 -0,021 N·m -0,15% -1,70° -5,67%

36 14,062 N·m 0,062 N·m 0,44% 30,25° 0,25° 0,83% 36 14,100 N·m 0,100 N·m 0,71% 31,90° 1,90° 6,33% 36 -0,038 N·m -0,27% -1,65° -5,50%

37 14,077 N·m 0,077 N·m 0,55% 30,75° 0,75° 2,50% 37 14,100 N·m 0,100 N·m 0,71% 32,30° 2,30° 7,67% 37 -0,023 N·m -0,16% -1,55° -5,17%

38 14,058 N·m 0,058 N·m 0,41% 30,50° 0,50° 1,67% 38 14,100 N·m 0,100 N·m 0,71% 32,30° 2,30° 7,67% 38 -0,042 N·m -0,30% -1,80° -6,00%

39 14,023 N·m 0,023 N·m 0,16% 30,50° 0,50° 1,67% 39 14,070 N·m 0,070 N·m 0,50% 32,10° 2,10° 7,00% 39 -0,047 N·m -0,34% -1,60° -5,33%

40 14,074 N·m 0,074 N·m 0,53% 30,25° 0,25° 0,83% 40 14,120 N·m 0,120 N·m 0,86% 32,60° 2,60° 8,67% 40 -0,046 N·m -0,33% -2,35° -7,83%

41 14,081 N·m 0,081 N·m 0,58% 30,50° 0,50° 1,67% 41 14,110 N·m 0,110 N·m 0,79% 32,30° 2,30° 7,67% 41 -0,029 N·m -0,21% -1,80° -6,00%

42 14,023 N·m 0,023 N·m 0,16% 30,25° 0,25° 0,83% 42 14,070 N·m 0,070 N·m 0,50% 32,10° 2,10° 7,00% 42 -0,047 N·m -0,34% -1,85° -6,17%

43 14,058 N·m 0,058 N·m 0,41% 30,25° 0,25° 0,83% 43 14,100 N·m 0,100 N·m 0,71% 32,00° 2,00° 6,67% 43 -0,042 N·m -0,30% -1,75° -5,83%

44 14,070 N·m 0,070 N·m 0,50% 30,25° 0,25° 0,83% 44 14,130 N·m 0,130 N·m 0,93% 32,70° 2,70° 9,00% 44 -0,060 N·m -0,43% -2,45° -8,17%

45 14,003 N·m 0,003 N·m 0,02% 30,25° 0,25° 0,83% 45 14,070 N·m 0,070 N·m 0,50% 32,50° 2,50° 8,33% 45 -0,067 N·m -0,48% -2,25° -7,50%

46 14,015 N·m 0,015 N·m 0,11% 30,00° 0,00° 0,00% 46 14,100 N·m 0,100 N·m 0,71% 32,20° 2,20° 7,33% 46 -0,085 N·m -0,61% -2,20° -7,33%

47 14,007 N·m 0,007 N·m 0,05% 29,50° -0,50° -1,67% 47 14,090 N·m 0,090 N·m 0,64% 31,60° 1,60° 5,33% 47 -0,083 N·m -0,59% -2,10° -7,00%

48 14,031 N·m 0,031 N·m 0,22% 29,50° -0,50° -1,67% 48 14,110 N·m 0,110 N·m 0,79% 31,60° 1,60° 5,33% 48 -0,079 N·m -0,56% -2,10° -7,00%

49 14,035 N·m 0,035 N·m 0,25% 30,00° 0,00° 0,00% 49 14,140 N·m 0,140 N·m 1,00% 32,00° 2,00° 6,67% 49 -0,105 N·m -0,75% -2,00° -6,67%

50 14,007 N·m 0,007 N·m 0,05% 29,50° -0,50° -1,67% 50 14,130 N·m 0,130 N·m 0,93% 31,70° 1,70° 5,67% 50 -0,123 N·m -0,88% -2,20° -7,33%

51 13,968 N·m -0,032 N·m -0,23% 29,50° -0,50° -1,67% 51 14,100 N·m 0,100 N·m 0,71% 31,40° 1,40° 4,67% 51 -0,132 N·m -0,94% -1,90° -6,33%

52 13,980 N·m -0,020 N·m -0,14% 29,50° -0,50° -1,67% 52 14,100 N·m 0,100 N·m 0,71% 31,60° 1,60° 5,33% 52 -0,120 N·m -0,86% -2,10° -7,00%

53 13,984 N·m -0,016 N·m -0,11% 29,25° -0,75° -2,50% 53 14,100 N·m 0,100 N·m 0,71% 31,30° 1,30° 4,33% 53 -0,116 N·m -0,83% -2,05° -6,83%

54 14,011 N·m 0,011 N·m 0,08% 30,50° 0,50° 1,67% 54 14,140 N·m 0,140 N·m 1,00% 32,50° 2,50° 8,33% 54 -0,129 N·m -0,92% -2,00° -6,67%

55 13,921 N·m -0,079 N·m -0,56% 30,00° 0,00° 0,00% 55 14,060 N·m 0,060 N·m 0,43% 32,20° 2,20° 7,33% 55 -0,139 N·m -0,99% -2,20° -7,33%

56 14,023 N·m 0,023 N·m 0,16% 30,25° 0,25° 0,83% 56 14,140 N·m 0,140 N·m 1,00% 32,50° 2,50° 8,33% 56 -0,117 N·m -0,84% -2,25° -7,50%

57 13,945 N·m -0,055 N·m -0,39% 30,00° 0,00° 0,00% 57 14,090 N·m 0,090 N·m 0,64% 32,10° 2,10° 7,00% 57 -0,145 N·m -1,04% -2,10° -7,00%

58 13,957 N·m -0,043 N·m -0,31% 30,00° 0,00° 0,00% 58 14,120 N·m 0,120 N·m 0,86% 32,30° 2,30° 7,67% 58 -0,163 N·m -1,16% -2,30° -7,67%

59 13,910 N·m -0,090 N·m -0,64% 30,00° 0,00° 0,00% 59 14,060 N·m 0,060 N·m 0,43% 32,20° 2,20° 7,33% 59 -0,150 N·m -1,07% -2,20° -7,33%

60 13,980 N·m -0,020 N·m -0,14% 29,75° -0,25° -0,83% 60 14,130 N·m 0,130 N·m 0,93% 32,00° 2,00° 6,67% 60 -0,150 N·m -1,07% -2,25° -7,50%

61 13,937 N·m -0,063 N·m -0,45% 29,25° -0,75° -2,50% 61 14,080 N·m 0,080 N·m 0,57% 31,40° 1,40° 4,67% 61 -0,143 N·m -1,02% -2,15° -7,17%

62 13,945 N·m -0,055 N·m -0,39% 30,00° 0,00° 0,00% 62 14,090 N·m 0,090 N·m 0,64% 31,80° 1,80° 6,00% 62 -0,145 N·m -1,04% -1,80° -6,00%

63 13,984 N·m -0,016 N·m -0,11% 30,25° 0,25° 0,83% 63 14,120 N·m 0,120 N·m 0,86% 32,00° 2,00° 6,67% 63 -0,136 N·m -0,97% -1,75° -5,83%

64 13,953 N·m -0,047 N·m -0,34% 30,00° 0,00° 0,00% 64 14,090 N·m 0,090 N·m 0,64% 32,10° 2,10° 7,00% 64 -0,137 N·m -0,98% -2,10° -7,00%

65 13,980 N·m -0,020 N·m -0,14% 30,00° 0,00° 0,00% 65 14,110 N·m 0,110 N·m 0,79% 32,20° 2,20° 7,33% 65 -0,130 N·m -0,93% -2,20° -7,33%

66 13,988 N·m -0,012 N·m -0,09% 29,75° -0,25° -0,83% 66 14,100 N·m 0,100 N·m 0,71% 32,10° 2,10° 7,00% 66 -0,112 N·m -0,80% -2,35° -7,83%

67 13,992 N·m -0,008 N·m -0,06% 29,75° -0,25° -0,83% 67 14,140 N·m 0,140 N·m 1,00% 32,00° 2,00° 6,67% 67 -0,148 N·m -1,06% -2,25° -7,50%

68 14,003 N·m 0,003 N·m 0,02% 30,25° 0,25° 0,83% 68 14,130 N·m 0,130 N·m 0,93% 32,30° 2,30° 7,67% 68 -0,127 N·m -0,91% -2,05° -6,83%

69 13,976 N·m -0,024 N·m -0,17% 30,00° 0,00° 0,00% 69 14,100 N·m 0,100 N·m 0,71% 32,20° 2,20° 7,33% 69 -0,124 N·m -0,89% -2,20° -7,33%

70 13,988 N·m -0,012 N·m -0,09% 30,00° 0,00° 0,00% 70 14,110 N·m 0,110 N·m 0,79% 32,10° 2,10° 7,00% 70 -0,122 N·m -0,87% -2,10° -7,00%

71 14,003 N·m 0,003 N·m 0,02% 30,00° 0,00° 0,00% 71 14,110 N·m 0,110 N·m 0,79% 32,20° 2,20° 7,33% 71 -0,107 N·m -0,76% -2,20° -7,33%

72 13,999 N·m -0,001 N·m -0,01% 29,75° -0,25° -0,83% 72 14,100 N·m 0,100 N·m 0,71% 32,00° 2,00° 6,67% 72 -0,101 N·m -0,72% -2,25° -7,50%

73 14,023 N·m 0,023 N·m 0,16% 30,00° 0,00° 0,00% 73 14,140 N·m 0,140 N·m 1,00% 32,30° 2,30° 7,67% 73 -0,117 N·m -0,84% -2,30° -7,67%

74 13,976 N·m -0,024 N·m -0,17% 30,25° 0,25° 0,83% 74 14,100 N·m 0,100 N·m 0,71% 32,40° 2,40° 8,00% 74 -0,124 N·m -0,89% -2,15° -7,17%

75 14,015 N·m 0,015 N·m 0,11% 30,50° 0,50° 1,67% 75 14,140 N·m 0,140 N·m 1,00% 32,40° 2,40° 8,00% 75 -0,125 N·m -0,89% -1,90° -6,33%

76 14,003 N·m 0,003 N·m 0,02% 30,25° 0,25° 0,83% 76 14,140 N·m 0,140 N·m 1,00% 32,30° 2,30° 7,67% 76 -0,137 N·m -0,98% -2,05° -6,83%

77 13,949 N·m -0,051 N·m -0,36% 29,50° -0,50° -1,67% 77 14,070 N·m 0,070 N·m 0,50% 32,00° 2,00° 6,67% 77 -0,121 N·m -0,86% -2,50° -8,33%

78 13,937 N·m -0,063 N·m -0,45% 30,25° 0,25° 0,83% 78 14,080 N·m 0,080 N·m 0,57% 32,40° 2,40° 8,00% 78 -0,143 N·m -1,02% -2,15° -7,17%

79 13,980 N·m -0,020 N·m -0,14% 30,00° 0,00° 0,00% 79 14,100 N·m 0,100 N·m 0,71% 32,30° 2,30° 7,67% 79 -0,120 N·m -0,86% -2,30° -7,67%

80 13,996 N·m -0,004 N·m -0,03% 30,00° 0,00° 0,00% 80 14,100 N·m 0,100 N·m 0,71% 32,10° 2,10° 7,00% 80 -0,104 N·m -0,74% -2,10° -7,00%

81 13,992 N·m -0,008 N·m -0,06% 29,75° -0,25° -0,83% 81 14,100 N·m 0,100 N·m 0,71% 32,20° 2,20° 7,33% 81 -0,108 N·m -0,77% -2,45° -8,17%

82 14,007 N·m 0,007 N·m 0,05% 30,25° 0,25° 0,83% 82 14,090 N·m 0,090 N·m 0,64% 32,70° 2,70° 9,00% 82 -0,083 N·m -0,59% -2,45° -8,17%

83 14,046 N·m 0,046 N·m 0,33% 29,75° -0,25° -0,83% 83 14,150 N·m 0,150 N·m 1,07% 32,00° 2,00° 6,67% 83 -0,104 N·m -0,74% -2,25° -7,50%

84 14,003 N·m 0,003 N·m 0,02% 30,00° 0,00° 0,00% 84 14,100 N·m 0,100 N·m 0,71% 32,20° 2,20° 7,33% 84 -0,097 N·m -0,69% -2,20° -7,33%

85 14,019 N·m 0,019 N·m 0,14% 30,00° 0,00° 0,00% 85 14,090 N·m 0,090 N·m 0,64% 32,20° 2,20° 7,33% 85 -0,071 N·m -0,51% -2,20° -7,33%

86 13,996 N·m -0,004 N·m -0,03% 29,75° -0,25° -0,83% 86 14,070 N·m 0,070 N·m 0,50% 31,80° 1,80° 6,00% 86 -0,074 N·m -0,53% -2,05° -6,83%

87 14,035 N·m 0,035 N·m 0,25% 30,25° 0,25° 0,83% 87 14,120 N·m 0,120 N·m 0,86% 32,10° 2,10° 7,00% 87 -0,085 N·m -0,61% -1,85° -6,17%

88 14,046 N·m 0,046 N·m 0,33% 30,25° 0,25° 0,83% 88 14,130 N·m 0,130 N·m 0,93% 32,20° 2,20° 7,33% 88 -0,084 N·m -0,60% -1,95° -6,50%

89 14,031 N·m 0,031 N·m 0,22% 30,00° 0,00° 0,00% 89 14,110 N·m 0,110 N·m 0,79% 32,40° 2,40° 8,00% 89 -0,079 N·m -0,56% -2,40° -8,00%

90 14,023 N·m 0,023 N·m 0,16% 30,00° 0,00° 0,00% 90 14,090 N·m 0,090 N·m 0,64% 32,20° 2,20° 7,33% 90 -0,067 N·m -0,48% -2,20° -7,33%

91 14,066 N·m 0,066 N·m 0,47% 30,00° 0,00° 0,00% 91 14,140 N·m 0,140 N·m 1,00% 32,10° 2,10° 7,00% 91 -0,074 N·m -0,53% -2,10° -7,00%

92 14,031 N·m 0,031 N·m 0,22% 30,25° 0,25° 0,83% 92 14,110 N·m 0,110 N·m 0,79% 32,30° 2,30° 7,67% 92 -0,079 N·m -0,56% -2,05° -6,83%

93 14,042 N·m 0,042 N·m 0,30% 30,00° 0,00° 0,00% 93 14,090 N·m 0,090 N·m 0,64% 32,30° 2,30° 7,67% 93 -0,048 N·m -0,34% -2,30° -7,67%

94 14,046 N·m 0,046 N·m 0,33% 30,25° 0,25° 0,83% 94 14,110 N·m 0,110 N·m 0,79% 32,10° 2,10° 7,00% 94 -0,064 N·m -0,46% -1,85° -6,17%

95 14,046 N·m 0,046 N·m 0,33% 30,00° 0,00° 0,00% 95 14,110 N·m 0,110 N·m 0,79% 32,40° 2,40° 8,00% 95 -0,064 N·m -0,46% -2,40° -8,00%

96 14,070 N·m 0,070 N·m 0,50% 30,00° 0,00° 0,00% 96 14,140 N·m 0,140 N·m 1,00% 32,20° 2,20° 7,33% 96 -0,070 N·m -0,50% -2,20° -7,33%

97 14,062 N·m 0,062 N·m 0,44% 30,00° 0,00° 0,00% 97 14,100 N·m 0,100 N·m 0,71% 31,90° 1,90° 6,33% 97 -0,038 N·m -0,27% -1,90° -6,33%

98 14,054 N·m 0,054 N·m 0,39% 30,00° 0,00° 0,00% 98 14,100 N·m 0,100 N·m 0,71% 32,00° 2,00° 6,67% 98 -0,046 N·m -0,33% -2,00° -6,67%

99 14,081 N·m 0,081 N·m 0,58% 30,50° 0,50° 1,67% 99 14,130 N·m 0,130 N·m 0,93% 32,30° 2,30° 7,67% 99 -0,049 N·m -0,35% -1,80° -6,00%

100 14,070 N·m 0,070 N·m 0,50% 30,25° 0,25° 0,83% 100 14,100 N·m 0,100 N·m 0,71% 32,10° 2,10° 7,00% 100 -0,030 N·m -0,21% -1,85° -6,17%

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240041 2018-07-30 Serial-no.: 18240041 2018-07-30 Serial-no.: 18240041 2018-07-30

Test point : Test point : Test point :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

± Tolerance : ± Tolerance : ± Tolerance :

+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Angle °(degree)

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) :

Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)

n n n

x̅ x̅ x̅

Mmax Mmax Mmax

Mmin Mmin Mmin

R (99,73%) R (99,73%) R (99,73%)

 s  s  s

6 s 6 s 6 s

Homologation Homologation Homologation Homologation Homologation

N·m/° N·m/° N·m/°

TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Homologation

Cm Cm Cm

Cmk Cmk Cmk

Angle

Measurement result Measurement result Measurement result 

Torque Angle Torque Angle Torque
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3 - Chart - 100% - 30°-hard
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1 - test point 100% - 360° soft

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

100 % 100 % 100 %

14,000 N∙m Target : 360,00 ° (degree) 14,000 N∙m Target : 360,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 7,000 N∙m Rotation angle starting torque (MαO) : 7,000 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 15,00 ° (degree) 7,00 % ± Tolerance : 15,00 ° (degree) 7,00 % ± Tolerance : 15,00 ° (degree)

0,98 N∙m + Tolerance : 15,00 ° (degree) 0,98 N∙m + Tolerance : 15,00 ° (degree) 0,980 N∙m + Tolerance : 15,00 ° (degree)

0,98 N∙m - Tolerance : 15,00 ° (degree) 0,98 N∙m - Tolerance : 15,00 ° (degree) -0,980 N∙m - Tolerance : -15,00 ° (degree)

14,98 N∙m (To / Mmax) : 375,00 ° (degree) 14,98 N∙m (To / Mmax) : 375,00 ° (degree) 0,980 N∙m (To / Mmax) : 15,00 ° (degree)

13,02 N∙m (Tu / Mmin) : 345,00 ° (degree) 13,02 N∙m (Tu / Mmin) : 345,00 ° (degree) -0,980 N∙m (Tu / Mmin) : -15,00 ° (degree)

Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

13,9968 N·m Average x̅ 358,7500° 14,0137 N·m Average x̅ 361,1620° -0,0169 N·m Average x̅ -2,4120°

14,0740 N·m Maximal Mmax 367,0000° 14,0500 N·m Maximal Mmax 367,9000° 0,0420 N·m Maximal Mmax 0,0000°

13,9210 N·m Minimal Mmin 350,5000° 14,0000 N·m Minimal Mmin 353,7000° -0,0830 N·m Minimal Mmin -5,2000°

0,1530 N·m Scatter R (99,73%) 16,5000° 0,0500 N·m Scatter R (99,73%) 14,2000° 0,1250 N·m Scatter R (99,73%) 5,2000°

0,0414 N·m Standard deviation  s 4,2018° 0,0126 N·m Standard deviation  s 3,3148° 0,0389 N·m Standard deviation  s 1,2967°

0,2482 N·m 6 x Standard deviation 6 s 25,2109° 0,0756 N·m 6 x Standard deviation 6 s 19,8887° 0,2336 N·m 6 x Standard deviation 6 s 7,7804°

6,9984 N·m Torque rate 7,0068 N·m Torque rate -0,0085 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

7,8965 Capability index Cm Cm 1,1900 25,9146 Capability index Cm Cm 1,5084 8,3889 Capability index Cm Cm 3,8558

7,8704 Capability index Cmk Cmk 1,0908 25,5523 Capability index Cmk Cmk 1,3915 8,2439 Capability index Cmk Cmk 3,2358

SN: 18240032 Date: 2018-07-30 SN: 18240032 Date: 2018-07-30 SN: 18240032 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%)

1 13,984 N·m -0,016 N·m -0,11% 357,75° -2,25° -0,62% 1 14,020 N·m 0,020 N·m 0,14% 362,40° 2,40° 0,67% 1 -0,036 N·m -0,26% -4,65° -1,29%

2 14,003 N·m 0,003 N·m 0,02% 362,25° 2,25° 0,63% 2 14,020 N·m 0,020 N·m 0,14% 363,50° 3,50° 0,97% 2 -0,017 N·m -0,12% -1,25° -0,35%

3 14,050 N·m 0,050 N·m 0,36% 360,00° 0,00° 0,00% 3 14,010 N·m 0,010 N·m 0,07% 360,80° 0,80° 0,22% 3 0,040 N·m 0,29% -0,80° -0,22%

4 13,984 N·m -0,016 N·m -0,11% 361,25° 1,25° 0,35% 4 14,000 N·m 0,000 N·m 0,00% 362,10° 2,10° 0,58% 4 -0,016 N·m -0,11% -0,85° -0,24%

5 14,031 N·m 0,031 N·m 0,22% 361,00° 1,00° 0,28% 5 14,000 N·m 0,000 N·m 0,00% 361,90° 1,90° 0,53% 5 0,031 N·m 0,22% -0,90° -0,25%

6 13,921 N·m -0,079 N·m -0,56% 352,50° -7,50° -2,08% 6 14,000 N·m 0,000 N·m 0,00% 356,10° -3,90° -1,08% 6 -0,079 N·m -0,56% -3,60° -1,00%

7 14,046 N·m 0,046 N·m 0,33% 362,75° 2,75° 0,76% 7 14,010 N·m 0,010 N·m 0,07% 363,30° 3,30° 0,92% 7 0,036 N·m 0,26% -0,55° -0,15%

8 13,929 N·m -0,071 N·m -0,51% 351,50° -8,50° -2,36% 8 14,000 N·m 0,000 N·m 0,00% 354,50° -5,50° -1,53% 8 -0,071 N·m -0,51% -3,00° -0,83%

9 14,074 N·m 0,074 N·m 0,53% 364,00° 4,00° 1,11% 9 14,040 N·m 0,040 N·m 0,29% 365,70° 5,70° 1,58% 9 0,034 N·m 0,24% -1,70° -0,47%

10 13,937 N·m -0,063 N·m -0,45% 353,25° -6,75° -1,88% 10 14,000 N·m 0,000 N·m 0,00% 355,80° -4,20° -1,17% 10 -0,063 N·m -0,45% -2,55° -0,71%

11 14,038 N·m 0,038 N·m 0,27% 364,50° 4,50° 1,25% 11 14,010 N·m 0,010 N·m 0,07% 365,70° 5,70° 1,58% 11 0,028 N·m 0,20% -1,20° -0,33%

12 13,945 N·m -0,055 N·m -0,39% 356,00° -4,00° -1,11% 12 14,000 N·m 0,000 N·m 0,00% 359,80° -0,20° -0,06% 12 -0,055 N·m -0,39% -3,80° -1,06%

13 14,023 N·m 0,023 N·m 0,16% 364,00° 4,00° 1,11% 13 14,010 N·m 0,010 N·m 0,07% 365,00° 5,00° 1,39% 13 0,013 N·m 0,09% -1,00° -0,28%

14 13,953 N·m -0,047 N·m -0,34% 354,25° -5,75° -1,60% 14 14,020 N·m 0,020 N·m 0,14% 357,50° -2,50° -0,69% 14 -0,067 N·m -0,48% -3,25° -0,90%

15 14,066 N·m 0,066 N·m 0,47% 363,50° 3,50° 0,97% 15 14,030 N·m 0,030 N·m 0,21% 363,70° 3,70° 1,03% 15 0,036 N·m 0,26% -0,20° -0,06%

16 13,960 N·m -0,040 N·m -0,29% 356,50° -3,50° -0,97% 16 14,010 N·m 0,010 N·m 0,07% 360,10° 0,10° 0,03% 16 -0,050 N·m -0,36% -3,60° -1,00%

17 14,035 N·m 0,035 N·m 0,25% 362,50° 2,50° 0,69% 17 14,030 N·m 0,030 N·m 0,21% 364,40° 4,40° 1,22% 17 0,005 N·m 0,04% -1,90° -0,53%

18 13,949 N·m -0,051 N·m -0,36% 356,50° -3,50° -0,97% 18 14,000 N·m 0,000 N·m 0,00% 360,50° 0,50° 0,14% 18 -0,051 N·m -0,36% -4,00° -1,11%

19 14,011 N·m 0,011 N·m 0,08% 361,25° 1,25° 0,35% 19 14,020 N·m 0,020 N·m 0,14% 363,10° 3,10° 0,86% 19 -0,009 N·m -0,06% -1,85° -0,51%

20 13,992 N·m -0,008 N·m -0,06% 358,50° -1,50° -0,42% 20 14,000 N·m 0,000 N·m 0,00% 362,10° 2,10° 0,58% 20 -0,008 N·m -0,06% -3,60° -1,00%

21 14,035 N·m 0,035 N·m 0,25% 362,50° 2,50° 0,69% 21 14,020 N·m 0,020 N·m 0,14% 364,10° 4,10° 1,14% 21 0,015 N·m 0,11% -1,60° -0,44%

22 13,960 N·m -0,040 N·m -0,29% 356,00° -4,00° -1,11% 22 14,020 N·m 0,020 N·m 0,14% 359,90° -0,10° -0,03% 22 -0,060 N·m -0,43% -3,90° -1,08%

23 14,011 N·m 0,011 N·m 0,08% 360,00° 0,00° 0,00% 23 14,010 N·m 0,010 N·m 0,07% 361,90° 1,90° 0,53% 23 0,001 N·m 0,01% -1,90° -0,53%

24 14,003 N·m 0,003 N·m 0,02% 357,50° -2,50° -0,69% 24 14,030 N·m 0,030 N·m 0,21% 361,30° 1,30° 0,36% 24 -0,027 N·m -0,19% -3,80° -1,06%

25 13,953 N·m -0,047 N·m -0,34% 356,50° -3,50° -0,97% 25 14,000 N·m 0,000 N·m 0,00% 359,10° -0,90° -0,25% 25 -0,047 N·m -0,34% -2,60° -0,72%

26 13,996 N·m -0,004 N·m -0,03% 356,75° -3,25° -0,90% 26 14,030 N·m 0,030 N·m 0,21% 361,00° 1,00° 0,28% 26 -0,034 N·m -0,24% -4,25° -1,18%

27 14,003 N·m 0,003 N·m 0,02% 361,25° 1,25° 0,35% 27 14,010 N·m 0,010 N·m 0,07% 362,60° 2,60° 0,72% 27 -0,007 N·m -0,05% -1,35° -0,37%

28 13,960 N·m -0,040 N·m -0,29% 355,75° -4,25° -1,18% 28 14,020 N·m 0,020 N·m 0,14% 359,80° -0,20° -0,06% 28 -0,060 N·m -0,43% -4,05° -1,13%

29 14,023 N·m 0,023 N·m 0,16% 361,50° 1,50° 0,42% 29 14,020 N·m 0,020 N·m 0,14% 363,60° 3,60° 1,00% 29 0,003 N·m 0,02% -2,10° -0,58%

30 13,999 N·m -0,001 N·m -0,01% 360,00° 0,00° 0,00% 30 14,030 N·m 0,030 N·m 0,21% 363,60° 3,60° 1,00% 30 -0,031 N·m -0,22% -3,60° -1,00%

31 13,953 N·m -0,047 N·m -0,34% 355,00° -5,00° -1,39% 31 14,000 N·m 0,000 N·m 0,00% 358,20° -1,80° -0,50% 31 -0,047 N·m -0,34% -3,20° -0,89%

32 14,019 N·m 0,019 N·m 0,14% 358,50° -1,50° -0,42% 32 14,000 N·m 0,000 N·m 0,00% 359,60° -0,40° -0,11% 32 0,019 N·m 0,14% -1,10° -0,31%

33 13,999 N·m -0,001 N·m -0,01% 360,00° 0,00° 0,00% 33 14,020 N·m 0,020 N·m 0,14% 362,70° 2,70° 0,75% 33 -0,021 N·m -0,15% -2,70° -0,75%

34 13,957 N·m -0,043 N·m -0,31% 355,75° -4,25° -1,18% 34 14,040 N·m 0,040 N·m 0,29% 360,60° 0,60° 0,17% 34 -0,083 N·m -0,59% -4,85° -1,35%

35 14,038 N·m 0,038 N·m 0,27% 365,75° 5,75° 1,60% 35 14,010 N·m 0,010 N·m 0,07% 367,30° 7,30° 2,03% 35 0,028 N·m 0,20% -1,55° -0,43%

36 13,941 N·m -0,059 N·m -0,42% 354,00° -6,00° -1,67% 36 14,000 N·m 0,000 N·m 0,00% 356,10° -3,90° -1,08% 36 -0,059 N·m -0,42% -2,10° -0,58%

37 14,046 N·m 0,046 N·m 0,33% 358,25° -1,75° -0,49% 37 14,020 N·m 0,020 N·m 0,14% 360,10° 0,10° 0,03% 37 0,026 N·m 0,19% -1,85° -0,51%

38 13,992 N·m -0,008 N·m -0,06% 361,50° 1,50° 0,42% 38 14,010 N·m 0,010 N·m 0,07% 362,60° 2,60° 0,72% 38 -0,018 N·m -0,13% -1,10° -0,31%

39 13,957 N·m -0,043 N·m -0,31% 354,50° -5,50° -1,53% 39 14,010 N·m 0,010 N·m 0,07% 358,30° -1,70° -0,47% 39 -0,053 N·m -0,38% -3,80° -1,06%

40 14,015 N·m 0,015 N·m 0,11% 360,50° 0,50° 0,14% 40 14,000 N·m 0,000 N·m 0,00% 362,30° 2,30° 0,64% 40 0,015 N·m 0,11% -1,80° -0,50%

41 13,957 N·m -0,043 N·m -0,31% 354,50° -5,50° -1,53% 41 14,010 N·m 0,010 N·m 0,07% 358,70° -1,30° -0,36% 41 -0,053 N·m -0,38% -4,20° -1,17%

42 14,042 N·m 0,042 N·m 0,30% 363,50° 3,50° 0,97% 42 14,010 N·m 0,010 N·m 0,07% 364,20° 4,20° 1,17% 42 0,032 N·m 0,23% -0,70° -0,19%

43 13,941 N·m -0,059 N·m -0,42% 354,75° -5,25° -1,46% 43 14,010 N·m 0,010 N·m 0,07% 357,60° -2,40° -0,67% 43 -0,069 N·m -0,49% -2,85° -0,79%

44 14,019 N·m 0,019 N·m 0,14% 359,25° -0,75° -0,21% 44 14,020 N·m 0,020 N·m 0,14% 362,20° 2,20° 0,61% 44 -0,001 N·m -0,01% -2,95° -0,82%

45 14,019 N·m 0,019 N·m 0,14% 361,25° 1,25° 0,35% 45 14,000 N·m 0,000 N·m 0,00% 363,00° 3,00° 0,83% 45 0,019 N·m 0,14% -1,75° -0,49%

46 13,957 N·m -0,043 N·m -0,31% 354,00° -6,00° -1,67% 46 14,010 N·m 0,010 N·m 0,07% 358,40° -1,60° -0,44% 46 -0,053 N·m -0,38% -4,40° -1,22%

47 14,054 N·m 0,054 N·m 0,39% 363,75° 3,75° 1,04% 47 14,050 N·m 0,050 N·m 0,36% 365,10° 5,10° 1,42% 47 0,004 N·m 0,03% -1,35° -0,37%

48 13,933 N·m -0,067 N·m -0,48% 350,75° -9,25° -2,57% 48 14,000 N·m 0,000 N·m 0,00% 353,70° -6,30° -1,75% 48 -0,067 N·m -0,48% -2,95° -0,82%

49 14,062 N·m 0,062 N·m 0,44% 362,00° 2,00° 0,56% 49 14,030 N·m 0,030 N·m 0,21% 363,00° 3,00° 0,83% 49 0,032 N·m 0,23% -1,00° -0,28%

50 13,960 N·m -0,040 N·m -0,29% 356,00° -4,00° -1,11% 50 14,010 N·m 0,010 N·m 0,07% 358,10° -1,90° -0,53% 50 -0,050 N·m -0,36% -2,10° -0,58%

51 13,984 N·m -0,016 N·m -0,11% 357,25° -2,75° -0,76% 51 14,010 N·m 0,010 N·m 0,07% 360,20° 0,20° 0,06% 51 -0,026 N·m -0,19% -2,95° -0,82%

52 14,003 N·m 0,003 N·m 0,02% 360,75° 0,75° 0,21% 52 14,000 N·m 0,000 N·m 0,00% 361,50° 1,50° 0,42% 52 0,003 N·m 0,02% -0,75° -0,21%

53 13,929 N·m -0,071 N·m -0,51% 351,00° -9,00° -2,50% 53 14,010 N·m 0,010 N·m 0,07% 354,40° -5,60° -1,56% 53 -0,081 N·m -0,58% -3,40° -0,94%

54 14,019 N·m 0,019 N·m 0,14% 359,25° -0,75° -0,21% 54 14,010 N·m 0,010 N·m 0,07% 361,40° 1,40° 0,39% 54 0,009 N·m 0,06% -2,15° -0,60%

55 14,003 N·m 0,003 N·m 0,02% 359,50° -0,50° -0,14% 55 14,010 N·m 0,010 N·m 0,07% 361,40° 1,40° 0,39% 55 -0,007 N·m -0,05% -1,90° -0,53%

56 14,003 N·m 0,003 N·m 0,02% 357,25° -2,75° -0,76% 56 14,000 N·m 0,000 N·m 0,00% 358,90° -1,10° -0,31% 56 0,003 N·m 0,02% -1,65° -0,46%

57 14,003 N·m 0,003 N·m 0,02% 361,25° 1,25° 0,35% 57 14,010 N·m 0,010 N·m 0,07% 362,90° 2,90° 0,81% 57 -0,007 N·m -0,05% -1,65° -0,46%

58 13,960 N·m -0,040 N·m -0,29% 351,25° -8,75° -2,43% 58 14,040 N·m 0,040 N·m 0,29% 356,40° -3,60° -1,00% 58 -0,080 N·m -0,57% -5,15° -1,43%

59 14,038 N·m 0,038 N·m 0,27% 364,25° 4,25° 1,18% 59 14,010 N·m 0,010 N·m 0,07% 366,10° 6,10° 1,69% 59 0,028 N·m 0,20% -1,85° -0,51%

60 13,921 N·m -0,079 N·m -0,56% 351,75° -8,25° -2,29% 60 14,000 N·m 0,000 N·m 0,00% 354,80° -5,20° -1,44% 60 -0,079 N·m -0,56% -3,05° -0,85%

61 14,050 N·m 0,050 N·m 0,36% 357,75° -2,25° -0,62% 61 14,030 N·m 0,030 N·m 0,21% 360,40° 0,40° 0,11% 61 0,020 N·m 0,14% -2,65° -0,74%

62 13,949 N·m -0,051 N·m -0,36% 350,50° -9,50° -2,64% 62 14,030 N·m 0,030 N·m 0,21% 354,10° -5,90° -1,64% 62 -0,081 N·m -0,58% -3,60° -1,00%

63 14,058 N·m 0,058 N·m 0,41% 361,75° 1,75° 0,49% 63 14,030 N·m 0,030 N·m 0,21% 363,40° 3,40° 0,94% 63 0,028 N·m 0,20% -1,65° -0,46%

64 13,972 N·m -0,028 N·m -0,20% 355,75° -4,25° -1,18% 64 14,030 N·m 0,030 N·m 0,21% 358,50° -1,50° -0,42% 64 -0,058 N·m -0,41% -2,75° -0,76%

65 14,046 N·m 0,046 N·m 0,33% 360,25° 0,25° 0,07% 65 14,010 N·m 0,010 N·m 0,07% 361,80° 1,80° 0,50% 65 0,036 N·m 0,26% -1,55° -0,43%

66 13,941 N·m -0,059 N·m -0,42% 351,00° -9,00° -2,50% 66 14,020 N·m 0,020 N·m 0,14% 355,00° -5,00° -1,39% 66 -0,079 N·m -0,56% -4,00° -1,11%

67 14,027 N·m 0,027 N·m 0,19% 365,50° 5,50° 1,53% 67 14,000 N·m 0,000 N·m 0,00% 365,50° 5,50° 1,53% 67 0,027 N·m 0,19% 0,00° 0,00%

68 13,953 N·m -0,047 N·m -0,34% 355,25° -4,75° -1,32% 68 14,000 N·m 0,000 N·m 0,00% 358,70° -1,30° -0,36% 68 -0,047 N·m -0,34% -3,45° -0,96%

69 14,042 N·m 0,042 N·m 0,30% 364,50° 4,50° 1,25% 69 14,000 N·m 0,000 N·m 0,00% 365,60° 5,60° 1,56% 69 0,042 N·m 0,30% -1,10° -0,31%

70 13,941 N·m -0,059 N·m -0,42% 354,25° -5,75° -1,60% 70 14,000 N·m 0,000 N·m 0,00% 358,80° -1,20° -0,33% 70 -0,059 N·m -0,42% -4,55° -1,26%

71 13,996 N·m -0,004 N·m -0,03% 359,50° -0,50° -0,14% 71 14,020 N·m 0,020 N·m 0,14% 362,00° 2,00° 0,56% 71 -0,024 N·m -0,17% -2,50° -0,69%

72 14,019 N·m 0,019 N·m 0,14% 360,50° 0,50° 0,14% 72 14,040 N·m 0,040 N·m 0,29% 363,20° 3,20° 0,89% 72 -0,021 N·m -0,15% -2,70° -0,75%

73 14,046 N·m 0,046 N·m 0,33% 366,25° 6,25° 1,74% 73 14,030 N·m 0,030 N·m 0,21% 367,90° 7,90° 2,19% 73 0,016 N·m 0,11% -1,65° -0,46%

74 13,953 N·m -0,047 N·m -0,34% 356,50° -3,50° -0,97% 74 14,030 N·m 0,030 N·m 0,21% 361,50° 1,50° 0,42% 74 -0,077 N·m -0,55% -5,00° -1,39%

75 14,023 N·m 0,023 N·m 0,16% 361,75° 1,75° 0,49% 75 14,010 N·m 0,010 N·m 0,07% 363,80° 3,80° 1,06% 75 0,013 N·m 0,09% -2,05° -0,57%

76 14,031 N·m 0,031 N·m 0,22% 361,00° 1,00° 0,28% 76 14,040 N·m 0,040 N·m 0,29% 363,70° 3,70° 1,03% 76 -0,009 N·m -0,06% -2,70° -0,75%

77 14,011 N·m 0,011 N·m 0,08% 362,50° 2,50° 0,69% 77 14,000 N·m 0,000 N·m 0,00% 363,70° 3,70° 1,03% 77 0,011 N·m 0,08% -1,20° -0,33%

78 13,976 N·m -0,024 N·m -0,17% 355,50° -4,50° -1,25% 78 14,030 N·m 0,030 N·m 0,21% 360,70° 0,70° 0,19% 78 -0,054 N·m -0,39% -5,20° -1,44%

79 14,038 N·m 0,038 N·m 0,27% 362,75° 2,75° 0,76% 79 14,030 N·m 0,030 N·m 0,21% 364,20° 4,20° 1,17% 79 0,008 N·m 0,06% -1,45° -0,40%

80 13,992 N·m -0,008 N·m -0,06% 357,25° -2,75° -0,76% 80 14,000 N·m 0,000 N·m 0,00% 360,60° 0,60° 0,17% 80 -0,008 N·m -0,06% -3,35° -0,93%

81 14,027 N·m 0,027 N·m 0,19% 363,00° 3,00° 0,83% 81 14,010 N·m 0,010 N·m 0,07% 364,00° 4,00° 1,11% 81 0,017 N·m 0,12% -1,00° -0,28%

82 14,003 N·m 0,003 N·m 0,02% 357,50° -2,50° -0,69% 82 14,020 N·m 0,020 N·m 0,14% 361,10° 1,10° 0,31% 82 -0,017 N·m -0,12% -3,60° -1,00%

83 14,031 N·m 0,031 N·m 0,22% 365,25° 5,25° 1,46% 83 14,010 N·m 0,010 N·m 0,07% 365,60° 5,60° 1,56% 83 0,021 N·m 0,15% -0,35° -0,10%

84 13,996 N·m -0,004 N·m -0,03% 356,00° -4,00° -1,11% 84 14,030 N·m 0,030 N·m 0,21% 359,60° -0,40° -0,11% 84 -0,034 N·m -0,24% -3,60° -1,00%

85 14,003 N·m 0,003 N·m 0,02% 359,00° -1,00° -0,28% 85 14,000 N·m 0,000 N·m 0,00% 360,40° 0,40° 0,11% 85 0,003 N·m 0,02% -1,40° -0,39%

86 13,953 N·m -0,047 N·m -0,34% 353,25° -6,75° -1,88% 86 14,000 N·m 0,000 N·m 0,00% 357,40° -2,60° -0,72% 86 -0,047 N·m -0,34% -4,15° -1,15%

87 14,035 N·m 0,035 N·m 0,25% 365,00° 5,00° 1,39% 87 14,000 N·m 0,000 N·m 0,00% 365,40° 5,40° 1,50% 87 0,035 N·m 0,25% -0,40° -0,11%

88 13,933 N·m -0,067 N·m -0,48% 355,75° -4,25° -1,18% 88 14,000 N·m 0,000 N·m 0,00% 360,20° 0,20° 0,06% 88 -0,067 N·m -0,48% -4,45° -1,24%

89 14,058 N·m 0,058 N·m 0,41% 367,00° 7,00° 1,94% 89 14,020 N·m 0,020 N·m 0,14% 367,30° 7,30° 2,03% 89 0,038 N·m 0,27% -0,30° -0,08%

90 13,953 N·m -0,047 N·m -0,34% 353,50° -6,50° -1,81% 90 14,020 N·m 0,020 N·m 0,14% 357,00° -3,00° -0,83% 90 -0,067 N·m -0,48% -3,50° -0,97%

91 14,050 N·m 0,050 N·m 0,36% 364,75° 4,75° 1,32% 91 14,020 N·m 0,020 N·m 0,14% 366,10° 6,10° 1,69% 91 0,030 N·m 0,21% -1,35° -0,37%

92 13,929 N·m -0,071 N·m -0,51% 352,50° -7,50° -2,08% 92 14,000 N·m 0,000 N·m 0,00% 354,50° -5,50° -1,53% 92 -0,071 N·m -0,51% -2,00° -0,56%

93 14,042 N·m 0,042 N·m 0,30% 364,75° 4,75° 1,32% 93 14,010 N·m 0,010 N·m 0,07% 365,60° 5,60° 1,56% 93 0,032 N·m 0,23% -0,85° -0,24%

94 13,937 N·m -0,063 N·m -0,45% 353,25° -6,75° -1,88% 94 14,000 N·m 0,000 N·m 0,00% 356,30° -3,70° -1,03% 94 -0,063 N·m -0,45% -3,05° -0,85%

95 14,050 N·m 0,050 N·m 0,36% 365,00° 5,00° 1,39% 95 14,010 N·m 0,010 N·m 0,07% 365,30° 5,30° 1,47% 95 0,040 N·m 0,29% -0,30° -0,08%

96 14,015 N·m 0,015 N·m 0,11% 360,50° 0,50° 0,14% 96 14,020 N·m 0,020 N·m 0,14% 362,60° 2,60° 0,72% 96 -0,005 N·m -0,04% -2,10° -0,58%

97 13,941 N·m -0,059 N·m -0,42% 355,50° -4,50° -1,25% 97 14,000 N·m 0,000 N·m 0,00% 358,60° -1,40° -0,39% 97 -0,059 N·m -0,42% -3,10° -0,86%

98 14,031 N·m 0,031 N·m 0,22% 357,50° -2,50° -0,69% 98 14,020 N·m 0,020 N·m 0,14% 360,40° 0,40° 0,11% 98 0,011 N·m 0,08% -2,90° -0,81%

99 13,996 N·m -0,004 N·m -0,03% 360,50° 0,50° 0,14% 99 14,010 N·m 0,010 N·m 0,07% 362,10° 2,10° 0,58% 99 -0,014 N·m -0,10% -1,60° -0,44%

100 14,031 N·m 0,031 N·m 0,22% 357,00° -3,00° -0,83% 100 14,010 N·m 0,010 N·m 0,07% 358,90° -1,10° -0,31% 100 0,021 N·m 0,15% -1,90° -0,53%

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240032 2018-07-30 Serial-no.: 18240032 2018-07-30 Serial-no.: 18240032 2018-07-30

Test point : Test point : Test point :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

± Tolerance : ± Tolerance : ± Tolerance :

+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Angle °(degree)

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) :

Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)

n n n

x̅ x̅ x̅

Mmax Mmax Mmax

Mmin Mmin Mmin

R (99,73%) R (99,73%) R (99,73%)

 s  s  s

6 s 6 s 6 s

Homologation Homologation Homologation Homologation Homologation

N·m/° N·m/° N·m/°

TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Homologation

Cm Cm Cm

Cmk Cmk Cmk

Angle

Measurement result Measurement result Measurement result 

Torque Angle Torque Angle Torque
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1 - Chart - 100% - 360°-soft
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2 - test point 100% - 360° soft

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

100 % 100 % 100 %

14,000 N∙m Target : 360,00 ° (degree) 14,000 N∙m Target : 360,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 7,000 N∙m Rotation angle starting torque (MαO) : 7,000 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 15,00 ° (degree) 7,00 % ± Tolerance : 15,00 ° (degree) 7,00 % ± Tolerance : 15,00 ° (degree)

0,98 N∙m + Tolerance : 15,00 ° (degree) 0,98 N∙m + Tolerance : 15,00 ° (degree) 0,980 N∙m + Tolerance : 15,00 ° (degree)

0,98 N∙m - Tolerance : 15,00 ° (degree) 0,98 N∙m - Tolerance : 15,00 ° (degree) -0,980 N∙m - Tolerance : -15,00 ° (degree)

14,98 N∙m (To / Mmax) : 375,00 ° (degree) 14,98 N∙m (To / Mmax) : 375,00 ° (degree) 0,980 N∙m (To / Mmax) : 15,00 ° (degree)

13,02 N∙m (Tu / Mmin) : 345,00 ° (degree) 13,02 N∙m (Tu / Mmin) : 345,00 ° (degree) -0,980 N∙m (Tu / Mmin) : -15,00 ° (degree)

Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

14,0176 N·m Average x̅ 357,1575° 14,0160 N·m Average x̅ 358,8980° 0,0016 N·m Average x̅ -1,7405°

14,0810 N·m Maximal Mmax 363,5000° 14,0500 N·m Maximal Mmax 364,8000° 0,0440 N·m Maximal Mmax -0,4000°

13,9760 N·m Minimal Mmin 352,0000° 14,0000 N·m Minimal Mmin 353,0000° -0,0330 N·m Minimal Mmin -2,9500°

0,1050 N·m Scatter R (99,73%) 11,5000° 0,0500 N·m Scatter R (99,73%) 11,8000° 0,0770 N·m Scatter R (99,73%) 2,5500°

0,0210 N·m Standard deviation  s 2,7388° 0,0133 N·m Standard deviation  s 2,5671° 0,0176 N·m Standard deviation  s 0,5969°

0,1261 N·m 6 x Standard deviation 6 s 16,4326° 0,0795 N·m 6 x Standard deviation 6 s 15,4025° 0,1059 N·m 6 x Standard deviation 6 s 3,5812°

7,0088 N·m Torque rate 7,0080 N·m Torque rate 0,0008 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

15,5451 Capability index Cm Cm 1,8256 24,6404 Capability index Cm Cm 1,9477 18,5138 Capability index Cm Cm 8,3771

15,2656 Capability index Cmk Cmk 1,4797 24,2381 Capability index Cmk Cmk 1,8046 18,4832 Capability index Cmk Cmk 7,4051

SN: 18240039 Date: 2018-07-30 SN: 18240039 Date: 2018-07-30 SN: 18240039 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%)

1 14,023 N·m 0,023 N·m 0,16% 357,25° -2,75° -0,76% 1 14,030 N·m 0,030 N·m 0,21% 358,90° -1,10° -0,31% 1 -0,007 N·m -0,05% -1,65° -0,46%

2 14,003 N·m 0,003 N·m 0,02% 357,25° -2,75° -0,76% 2 14,000 N·m 0,000 N·m 0,00% 358,00° -2,00° -0,56% 2 0,003 N·m 0,02% -0,75° -0,21%

3 13,999 N·m -0,001 N·m -0,01% 356,75° -3,25° -0,90% 3 14,010 N·m 0,010 N·m 0,07% 358,80° -1,20° -0,33% 3 -0,011 N·m -0,08% -2,05° -0,57%

4 14,042 N·m 0,042 N·m 0,30% 357,75° -2,25° -0,62% 4 14,030 N·m 0,030 N·m 0,21% 358,90° -1,10° -0,31% 4 0,012 N·m 0,09% -1,15° -0,32%

5 13,980 N·m -0,020 N·m -0,14% 353,25° -6,75° -1,88% 5 14,000 N·m 0,000 N·m 0,00% 356,20° -3,80° -1,06% 5 -0,020 N·m -0,14% -2,95° -0,82%

6 14,007 N·m 0,007 N·m 0,05% 352,00° -8,00° -2,22% 6 14,010 N·m 0,010 N·m 0,07% 353,00° -7,00° -1,94% 6 -0,003 N·m -0,02% -1,00° -0,28%

7 14,042 N·m 0,042 N·m 0,30% 358,25° -1,75° -0,49% 7 14,010 N·m 0,010 N·m 0,07% 358,90° -1,10° -0,31% 7 0,032 N·m 0,23% -0,65° -0,18%

8 13,996 N·m -0,004 N·m -0,03% 354,50° -5,50° -1,53% 8 14,000 N·m 0,000 N·m 0,00% 356,60° -3,40° -0,94% 8 -0,004 N·m -0,03% -2,10° -0,58%

9 14,031 N·m 0,031 N·m 0,22% 358,50° -1,50° -0,42% 9 14,030 N·m 0,030 N·m 0,21% 360,20° 0,20° 0,06% 9 0,001 N·m 0,01% -1,70° -0,47%

10 14,031 N·m 0,031 N·m 0,22% 355,75° -4,25° -1,18% 10 14,020 N·m 0,020 N·m 0,14% 358,10° -1,90° -0,53% 10 0,011 N·m 0,08% -2,35° -0,65%

11 14,003 N·m 0,003 N·m 0,02% 355,75° -4,25° -1,18% 11 14,010 N·m 0,010 N·m 0,07% 357,70° -2,30° -0,64% 11 -0,007 N·m -0,05% -1,95° -0,54%

12 14,015 N·m 0,015 N·m 0,11% 353,50° -6,50° -1,81% 12 14,020 N·m 0,020 N·m 0,14% 354,50° -5,50° -1,53% 12 -0,005 N·m -0,04% -1,00° -0,28%

13 14,027 N·m 0,027 N·m 0,19% 356,00° -4,00° -1,11% 13 14,010 N·m 0,010 N·m 0,07% 357,20° -2,80° -0,78% 13 0,017 N·m 0,12% -1,20° -0,33%

14 13,988 N·m -0,012 N·m -0,09% 353,25° -6,75° -1,88% 14 14,000 N·m 0,000 N·m 0,00% 354,30° -5,70° -1,58% 14 -0,012 N·m -0,09% -1,05° -0,29%

15 14,023 N·m 0,023 N·m 0,16% 361,00° 1,00° 0,28% 15 14,000 N·m 0,000 N·m 0,00% 361,70° 1,70° 0,47% 15 0,023 N·m 0,16% -0,70° -0,19%

16 14,031 N·m 0,031 N·m 0,22% 355,75° -4,25° -1,18% 16 14,040 N·m 0,040 N·m 0,29% 357,20° -2,80° -0,78% 16 -0,009 N·m -0,06% -1,45° -0,40%

17 13,992 N·m -0,008 N·m -0,06% 356,25° -3,75° -1,04% 17 14,010 N·m 0,010 N·m 0,07% 358,50° -1,50° -0,42% 17 -0,018 N·m -0,13% -2,25° -0,62%

18 14,011 N·m 0,011 N·m 0,08% 356,50° -3,50° -0,97% 18 14,010 N·m 0,010 N·m 0,07% 358,30° -1,70° -0,47% 18 0,001 N·m 0,01% -1,80° -0,50%

19 14,011 N·m 0,011 N·m 0,08% 353,00° -7,00° -1,94% 19 14,000 N·m 0,000 N·m 0,00% 353,70° -6,30° -1,75% 19 0,011 N·m 0,08% -0,70° -0,19%

20 14,027 N·m 0,027 N·m 0,19% 357,50° -2,50° -0,69% 20 14,000 N·m 0,000 N·m 0,00% 358,10° -1,90° -0,53% 20 0,027 N·m 0,19% -0,60° -0,17%

21 13,999 N·m -0,001 N·m -0,01% 352,25° -7,75° -2,15% 21 14,010 N·m 0,010 N·m 0,07% 354,60° -5,40° -1,50% 21 -0,011 N·m -0,08% -2,35° -0,65%

22 14,050 N·m 0,050 N·m 0,36% 356,00° -4,00° -1,11% 22 14,040 N·m 0,040 N·m 0,29% 357,90° -2,10° -0,58% 22 0,010 N·m 0,07% -1,90° -0,53%

23 14,023 N·m 0,023 N·m 0,16% 357,50° -2,50° -0,69% 23 14,030 N·m 0,030 N·m 0,21% 360,00° 0,00° 0,00% 23 -0,007 N·m -0,05% -2,50° -0,69%

24 13,996 N·m -0,004 N·m -0,03% 356,00° -4,00° -1,11% 24 14,000 N·m 0,000 N·m 0,00% 357,60° -2,40° -0,67% 24 -0,004 N·m -0,03% -1,60° -0,44%

25 14,015 N·m 0,015 N·m 0,11% 359,00° -1,00° -0,28% 25 14,010 N·m 0,010 N·m 0,07% 360,20° 0,20° 0,06% 25 0,005 N·m 0,04% -1,20° -0,33%

26 14,042 N·m 0,042 N·m 0,30% 355,50° -4,50° -1,25% 26 14,050 N·m 0,050 N·m 0,36% 357,00° -3,00° -0,83% 26 -0,008 N·m -0,06% -1,50° -0,42%

27 13,988 N·m -0,012 N·m -0,09% 354,50° -5,50° -1,53% 27 14,000 N·m 0,000 N·m 0,00% 356,60° -3,40° -0,94% 27 -0,012 N·m -0,09% -2,10° -0,58%

28 14,046 N·m 0,046 N·m 0,33% 356,00° -4,00° -1,11% 28 14,020 N·m 0,020 N·m 0,14% 357,90° -2,10° -0,58% 28 0,026 N·m 0,19% -1,90° -0,53%

29 14,019 N·m 0,019 N·m 0,14% 359,75° -0,25° -0,07% 29 14,020 N·m 0,020 N·m 0,14% 361,60° 1,60° 0,44% 29 -0,001 N·m -0,01% -1,85° -0,51%

30 13,996 N·m -0,004 N·m -0,03% 353,50° -6,50° -1,81% 30 14,000 N·m 0,000 N·m 0,00% 355,60° -4,40° -1,22% 30 -0,004 N·m -0,03% -2,10° -0,58%

31 14,027 N·m 0,027 N·m 0,19% 359,75° -0,25° -0,07% 31 14,000 N·m 0,000 N·m 0,00% 360,20° 0,20° 0,06% 31 0,027 N·m 0,19% -0,45° -0,12%

32 13,988 N·m -0,012 N·m -0,09% 356,25° -3,75° -1,04% 32 14,000 N·m 0,000 N·m 0,00% 358,10° -1,90° -0,53% 32 -0,012 N·m -0,09% -1,85° -0,51%

33 14,015 N·m 0,015 N·m 0,11% 355,50° -4,50° -1,25% 33 14,010 N·m 0,010 N·m 0,07% 357,40° -2,60° -0,72% 33 0,005 N·m 0,04% -1,90° -0,53%

34 14,007 N·m 0,007 N·m 0,05% 356,25° -3,75° -1,04% 34 14,020 N·m 0,020 N·m 0,14% 358,20° -1,80° -0,50% 34 -0,013 N·m -0,09% -1,95° -0,54%

35 14,015 N·m 0,015 N·m 0,11% 355,75° -4,25° -1,18% 35 14,020 N·m 0,020 N·m 0,14% 357,20° -2,80° -0,78% 35 -0,005 N·m -0,04% -1,45° -0,40%

36 14,058 N·m 0,058 N·m 0,41% 362,00° 2,00° 0,56% 36 14,040 N·m 0,040 N·m 0,29% 362,70° 2,70° 0,75% 36 0,018 N·m 0,13% -0,70° -0,19%

37 13,996 N·m -0,004 N·m -0,03% 353,50° -6,50° -1,81% 37 14,010 N·m 0,010 N·m 0,07% 356,00° -4,00° -1,11% 37 -0,014 N·m -0,10% -2,50° -0,69%

38 14,011 N·m 0,011 N·m 0,08% 355,25° -4,75° -1,32% 38 14,000 N·m 0,000 N·m 0,00% 356,40° -3,60° -1,00% 38 0,011 N·m 0,08% -1,15° -0,32%

39 13,976 N·m -0,024 N·m -0,17% 353,00° -7,00° -1,94% 39 14,000 N·m 0,000 N·m 0,00% 355,50° -4,50° -1,25% 39 -0,024 N·m -0,17% -2,50° -0,69%

40 14,011 N·m 0,011 N·m 0,08% 354,50° -5,50° -1,53% 40 14,000 N·m 0,000 N·m 0,00% 355,80° -4,20° -1,17% 40 0,011 N·m 0,08% -1,30° -0,36%

41 14,046 N·m 0,046 N·m 0,33% 362,00° 2,00° 0,56% 41 14,030 N·m 0,030 N·m 0,21% 363,40° 3,40° 0,94% 41 0,016 N·m 0,11% -1,40° -0,39%

42 14,011 N·m 0,011 N·m 0,08% 355,75° -4,25° -1,18% 42 14,020 N·m 0,020 N·m 0,14% 358,40° -1,60° -0,44% 42 -0,009 N·m -0,06% -2,65° -0,74%

43 14,038 N·m 0,038 N·m 0,27% 360,50° 0,50° 0,14% 43 14,010 N·m 0,010 N·m 0,07% 362,00° 2,00° 0,56% 43 0,028 N·m 0,20% -1,50° -0,42%

44 14,023 N·m 0,023 N·m 0,16% 355,00° -5,00° -1,39% 44 14,040 N·m 0,040 N·m 0,29% 357,40° -2,60° -0,72% 44 -0,017 N·m -0,12% -2,40° -0,67%

45 14,007 N·m 0,007 N·m 0,05% 355,50° -4,50° -1,25% 45 14,000 N·m 0,000 N·m 0,00% 356,80° -3,20° -0,89% 45 0,007 N·m 0,05% -1,30° -0,36%

46 14,011 N·m 0,011 N·m 0,08% 359,50° -0,50° -0,14% 46 14,010 N·m 0,010 N·m 0,07% 361,00° 1,00° 0,28% 46 0,001 N·m 0,01% -1,50° -0,42%

47 14,015 N·m 0,015 N·m 0,11% 356,25° -3,75° -1,04% 47 14,040 N·m 0,040 N·m 0,29% 358,90° -1,10° -0,31% 47 -0,025 N·m -0,18% -2,65° -0,74%

48 13,999 N·m -0,001 N·m -0,01% 355,75° -4,25° -1,18% 48 14,010 N·m 0,010 N·m 0,07% 357,50° -2,50° -0,69% 48 -0,011 N·m -0,08% -1,75° -0,49%

49 14,074 N·m 0,074 N·m 0,53% 363,25° 3,25° 0,90% 49 14,030 N·m 0,030 N·m 0,21% 364,80° 4,80° 1,33% 49 0,044 N·m 0,31% -1,55° -0,43%

50 14,011 N·m 0,011 N·m 0,08% 356,75° -3,25° -0,90% 50 14,020 N·m 0,020 N·m 0,14% 357,60° -2,40° -0,67% 50 -0,009 N·m -0,06% -0,85° -0,24%

51 14,019 N·m 0,019 N·m 0,14% 359,75° -0,25° -0,07% 51 14,020 N·m 0,020 N·m 0,14% 362,00° 2,00° 0,56% 51 -0,001 N·m -0,01% -2,25° -0,62%

52 14,011 N·m 0,011 N·m 0,08% 356,00° -4,00° -1,11% 52 14,020 N·m 0,020 N·m 0,14% 357,80° -2,20° -0,61% 52 -0,009 N·m -0,06% -1,80° -0,50%

53 14,015 N·m 0,015 N·m 0,11% 359,00° -1,00° -0,28% 53 14,010 N·m 0,010 N·m 0,07% 360,40° 0,40° 0,11% 53 0,005 N·m 0,04% -1,40° -0,39%

54 14,031 N·m 0,031 N·m 0,22% 356,50° -3,50° -0,97% 54 14,030 N·m 0,030 N·m 0,21% 358,60° -1,40° -0,39% 54 0,001 N·m 0,01% -2,10° -0,58%

55 14,015 N·m 0,015 N·m 0,11% 361,00° 1,00° 0,28% 55 14,000 N·m 0,000 N·m 0,00% 362,50° 2,50° 0,69% 55 0,015 N·m 0,11% -1,50° -0,42%

56 14,019 N·m 0,019 N·m 0,14% 356,00° -4,00° -1,11% 56 14,030 N·m 0,030 N·m 0,21% 358,00° -2,00° -0,56% 56 -0,011 N·m -0,08% -2,00° -0,56%

57 14,070 N·m 0,070 N·m 0,50% 361,00° 1,00° 0,28% 57 14,030 N·m 0,030 N·m 0,21% 362,10° 2,10° 0,58% 57 0,040 N·m 0,29% -1,10° -0,31%

58 14,003 N·m 0,003 N·m 0,02% 357,00° -3,00° -0,83% 58 14,000 N·m 0,000 N·m 0,00% 358,40° -1,60° -0,44% 58 0,003 N·m 0,02% -1,40° -0,39%

59 14,035 N·m 0,035 N·m 0,25% 357,00° -3,00° -0,83% 59 14,010 N·m 0,010 N·m 0,07% 358,60° -1,40° -0,39% 59 0,025 N·m 0,18% -1,60° -0,44%

60 13,999 N·m -0,001 N·m -0,01% 358,50° -1,50° -0,42% 60 14,010 N·m 0,010 N·m 0,07% 360,70° 0,70° 0,19% 60 -0,011 N·m -0,08% -2,20° -0,61%

61 14,019 N·m 0,019 N·m 0,14% 355,50° -4,50° -1,25% 61 14,020 N·m 0,020 N·m 0,14% 357,80° -2,20° -0,61% 61 -0,001 N·m -0,01% -2,30° -0,64%

62 14,042 N·m 0,042 N·m 0,30% 361,00° 1,00° 0,28% 62 14,010 N·m 0,010 N·m 0,07% 362,50° 2,50° 0,69% 62 0,032 N·m 0,23% -1,50° -0,42%

63 13,976 N·m -0,024 N·m -0,17% 353,50° -6,50° -1,81% 63 14,000 N·m 0,000 N·m 0,00% 355,20° -4,80° -1,33% 63 -0,024 N·m -0,17% -1,70° -0,47%

64 14,015 N·m 0,015 N·m 0,11% 356,00° -4,00° -1,11% 64 14,010 N·m 0,010 N·m 0,07% 357,80° -2,20° -0,61% 64 0,005 N·m 0,04% -1,80° -0,50%

65 13,999 N·m -0,001 N·m -0,01% 357,25° -2,75° -0,76% 65 14,030 N·m 0,030 N·m 0,21% 360,10° 0,10° 0,03% 65 -0,031 N·m -0,22% -2,85° -0,79%

66 14,015 N·m 0,015 N·m 0,11% 356,25° -3,75° -1,04% 66 14,000 N·m 0,000 N·m 0,00% 358,10° -1,90° -0,53% 66 0,015 N·m 0,11% -1,85° -0,51%

67 14,019 N·m 0,019 N·m 0,14% 357,25° -2,75° -0,76% 67 14,020 N·m 0,020 N·m 0,14% 359,80° -0,20° -0,06% 67 -0,001 N·m -0,01% -2,55° -0,71%

68 14,015 N·m 0,015 N·m 0,11% 354,00° -6,00° -1,67% 68 14,020 N·m 0,020 N·m 0,14% 355,80° -4,20° -1,17% 68 -0,005 N·m -0,04% -1,80° -0,50%

69 14,027 N·m 0,027 N·m 0,19% 360,75° 0,75° 0,21% 69 14,000 N·m 0,000 N·m 0,00% 361,70° 1,70° 0,47% 69 0,027 N·m 0,19% -0,95° -0,26%

70 13,984 N·m -0,016 N·m -0,11% 352,50° -7,50° -2,08% 70 14,000 N·m 0,000 N·m 0,00% 355,40° -4,60° -1,28% 70 -0,016 N·m -0,11% -2,90° -0,81%

71 14,031 N·m 0,031 N·m 0,22% 355,50° -4,50° -1,25% 71 14,030 N·m 0,030 N·m 0,21% 357,90° -2,10° -0,58% 71 0,001 N·m 0,01% -2,40° -0,67%

72 14,011 N·m 0,011 N·m 0,08% 359,75° -0,25° -0,07% 72 14,020 N·m 0,020 N·m 0,14% 362,30° 2,30° 0,64% 72 -0,009 N·m -0,06% -2,55° -0,71%

73 13,996 N·m -0,004 N·m -0,03% 355,75° -4,25° -1,18% 73 14,010 N·m 0,010 N·m 0,07% 357,80° -2,20° -0,61% 73 -0,014 N·m -0,10% -2,05° -0,57%

74 14,015 N·m 0,015 N·m 0,11% 360,25° 0,25° 0,07% 74 14,020 N·m 0,020 N·m 0,14% 362,30° 2,30° 0,64% 74 -0,005 N·m -0,04% -2,05° -0,57%

75 14,011 N·m 0,011 N·m 0,08% 355,00° -5,00° -1,39% 75 14,030 N·m 0,030 N·m 0,21% 357,40° -2,60° -0,72% 75 -0,019 N·m -0,14% -2,40° -0,67%

76 14,023 N·m 0,023 N·m 0,16% 357,50° -2,50° -0,69% 76 14,020 N·m 0,020 N·m 0,14% 358,70° -1,30° -0,36% 76 0,003 N·m 0,02% -1,20° -0,33%

77 14,031 N·m 0,031 N·m 0,22% 360,50° 0,50° 0,14% 77 14,020 N·m 0,020 N·m 0,14% 362,00° 2,00° 0,56% 77 0,011 N·m 0,08% -1,50° -0,42%

78 14,007 N·m 0,007 N·m 0,05% 357,50° -2,50° -0,69% 78 14,020 N·m 0,020 N·m 0,14% 359,60° -0,40° -0,11% 78 -0,013 N·m -0,09% -2,10° -0,58%

79 14,035 N·m 0,035 N·m 0,25% 361,50° 1,50° 0,42% 79 14,000 N·m 0,000 N·m 0,00% 362,80° 2,80° 0,78% 79 0,035 N·m 0,25% -1,30° -0,36%

80 13,980 N·m -0,020 N·m -0,14% 353,25° -6,75° -1,88% 80 14,000 N·m 0,000 N·m 0,00% 355,30° -4,70° -1,31% 80 -0,020 N·m -0,14% -2,05° -0,57%

81 14,027 N·m 0,027 N·m 0,19% 355,75° -4,25° -1,18% 81 14,020 N·m 0,020 N·m 0,14% 357,80° -2,20° -0,61% 81 0,007 N·m 0,05% -2,05° -0,57%

82 14,027 N·m 0,027 N·m 0,19% 361,50° 1,50° 0,42% 82 14,000 N·m 0,000 N·m 0,00% 361,90° 1,90° 0,53% 82 0,027 N·m 0,19% -0,40° -0,11%

83 13,984 N·m -0,016 N·m -0,11% 356,50° -3,50° -0,97% 83 14,000 N·m 0,000 N·m 0,00% 357,90° -2,10° -0,58% 83 -0,016 N·m -0,11% -1,40° -0,39%

84 14,007 N·m 0,007 N·m 0,05% 356,75° -3,25° -0,90% 84 14,040 N·m 0,040 N·m 0,29% 359,20° -0,80° -0,22% 84 -0,033 N·m -0,24% -2,45° -0,68%

85 14,019 N·m 0,019 N·m 0,14% 354,75° -5,25° -1,46% 85 14,000 N·m 0,000 N·m 0,00% 356,30° -3,70° -1,03% 85 0,019 N·m 0,14% -1,55° -0,43%

86 14,050 N·m 0,050 N·m 0,36% 361,25° 1,25° 0,35% 86 14,030 N·m 0,030 N·m 0,21% 362,30° 2,30° 0,64% 86 0,020 N·m 0,14% -1,05° -0,29%

87 14,007 N·m 0,007 N·m 0,05% 356,50° -3,50° -0,97% 87 14,010 N·m 0,010 N·m 0,07% 358,90° -1,10° -0,31% 87 -0,003 N·m -0,02% -2,40° -0,67%

88 14,031 N·m 0,031 N·m 0,22% 360,25° 0,25° 0,07% 88 14,020 N·m 0,020 N·m 0,14% 362,10° 2,10° 0,58% 88 0,011 N·m 0,08% -1,85° -0,51%

89 14,023 N·m 0,023 N·m 0,16% 356,75° -3,25° -0,90% 89 14,040 N·m 0,040 N·m 0,29% 359,20° -0,80° -0,22% 89 -0,017 N·m -0,12% -2,45° -0,68%

90 14,015 N·m 0,015 N·m 0,11% 356,00° -4,00° -1,11% 90 14,020 N·m 0,020 N·m 0,14% 358,10° -1,90° -0,53% 90 -0,005 N·m -0,04% -2,10° -0,58%

91 14,050 N·m 0,050 N·m 0,36% 361,25° 1,25° 0,35% 91 14,020 N·m 0,020 N·m 0,14% 363,10° 3,10° 0,86% 91 0,030 N·m 0,21% -1,85° -0,51%

92 14,011 N·m 0,011 N·m 0,08% 358,25° -1,75° -0,49% 92 14,030 N·m 0,030 N·m 0,21% 359,90° -0,10° -0,03% 92 -0,019 N·m -0,14% -1,65° -0,46%

93 14,050 N·m 0,050 N·m 0,36% 363,50° 3,50° 0,97% 93 14,020 N·m 0,020 N·m 0,14% 364,60° 4,60° 1,28% 93 0,030 N·m 0,21% -1,10° -0,31%

94 14,011 N·m 0,011 N·m 0,08% 356,25° -3,75° -1,04% 94 14,020 N·m 0,020 N·m 0,14% 358,50° -1,50° -0,42% 94 -0,009 N·m -0,06% -2,25° -0,62%

95 14,081 N·m 0,081 N·m 0,58% 362,50° 2,50° 0,69% 95 14,050 N·m 0,050 N·m 0,36% 363,90° 3,90° 1,08% 95 0,031 N·m 0,22% -1,40° -0,39%

96 14,015 N·m 0,015 N·m 0,11% 358,25° -1,75° -0,49% 96 14,030 N·m 0,030 N·m 0,21% 360,50° 0,50° 0,14% 96 -0,015 N·m -0,11% -2,25° -0,62%

97 13,992 N·m -0,008 N·m -0,06% 357,25° -2,75° -0,76% 97 14,020 N·m 0,020 N·m 0,14% 359,20° -0,80° -0,22% 97 -0,028 N·m -0,20% -1,95° -0,54%

98 14,046 N·m 0,046 N·m 0,33% 363,25° 3,25° 0,90% 98 14,020 N·m 0,020 N·m 0,14% 364,00° 4,00° 1,11% 98 0,026 N·m 0,19% -0,75° -0,21%

99 13,999 N·m -0,001 N·m -0,01% 354,75° -5,25° -1,46% 99 14,020 N·m 0,020 N·m 0,14% 357,50° -2,50° -0,69% 99 -0,021 N·m -0,15% -2,75° -0,76%

100 14,054 N·m 0,054 N·m 0,39% 360,50° 0,50° 0,14% 100 14,020 N·m 0,020 N·m 0,14% 362,40° 2,40° 0,67% 100 0,034 N·m 0,24% -1,90° -0,53%

N·m/° N·m/° N·m/°
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Mmin Mmin Mmin
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TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB
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x̅ x̅ x̅
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n n n

Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)

Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) :

± Tolerance : ± Tolerance : ± Tolerance :

+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

Test point : Test point : Test point :

2018-07-30 Serial-no.: 18240039 2018-07-30

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240039 2018-07-30 Serial-no.: 18240039
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2 - Chart - 100% - 360°-soft
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3 - test point 100% - 360° soft

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

100 % 100 % 100 %

14,000 N∙m Target : 360,00 ° (degree) 14,000 N∙m Target : 360,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 7,000 N∙m Rotation angle starting torque (MαO) : 7,000 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 15,00 ° (degree) 7,00 % ± Tolerance : 15,00 ° (degree) 7,00 % ± Tolerance : 15,00 ° (degree)

0,98 N∙m + Tolerance : 15,00 ° (degree) 0,98 N∙m + Tolerance : 15,00 ° (degree) 0,980 N∙m + Tolerance : 15,00 ° (degree)

0,98 N∙m - Tolerance : 15,00 ° (degree) 0,98 N∙m - Tolerance : 15,00 ° (degree) -0,980 N∙m - Tolerance : -15,00 ° (degree)

14,98 N∙m (To / Mmax) : 375,00 ° (degree) 14,98 N∙m (To / Mmax) : 375,00 ° (degree) 0,980 N∙m (To / Mmax) : 15,00 ° (degree)

13,02 N∙m (Tu / Mmin) : 345,00 ° (degree) 13,02 N∙m (Tu / Mmin) : 345,00 ° (degree) -0,980 N∙m (Tu / Mmin) : -15,00 ° (degree)

Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm Speed : 1.Step : 550 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

13,9956 N·m Average x̅ 359,5025° 14,0160 N·m Average x̅ 362,3640° -0,0204 N·m Average x̅ -2,8615°

14,0700 N·m Maximal Mmax 367,7500° 14,0400 N·m Maximal Mmax 369,0000° 0,0420 N·m Maximal Mmax 0,0000°

13,9250 N·m Minimal Mmin 353,2500° 14,0000 N·m Minimal Mmin 358,2000° -0,1010 N·m Minimal Mmin -5,6000°

0,1450 N·m Scatter R (99,73%) 14,5000° 0,0400 N·m Scatter R (99,73%) 10,8000° 0,1430 N·m Scatter R (99,73%) 5,6000°

0,0459 N·m Standard deviation  s 3,6316° 0,0113 N·m Standard deviation  s 2,3366° 0,0459 N·m Standard deviation  s 1,6474°

0,2756 N·m 6 x Standard deviation 6 s 21,7898° 0,0677 N·m 6 x Standard deviation 6 s 14,0196° 0,2754 N·m 6 x Standard deviation 6 s 9,8844°

6,9978 N·m Torque rate 7,0080 N·m Torque rate -0,0102 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

7,1120 Capability index Cm Cm 1,3768 28,9559 Capability index Cm Cm 2,1399 7,1172 Capability index Cm Cm 3,0351

7,0801 Capability index Cmk Cmk 1,3311 28,4832 Capability index Cmk Cmk 1,8026 6,9690 Capability index Cmk Cmk 2,4561
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1 14,038 N·m 0,038 N·m 0,27% 364,25° 4,25° 1,18% 1 14,020 N·m 0,020 N·m 0,14% 365,40° 5,40° 1,50% 1 0,018 N·m 0,13% -1,15° -0,32%

2 14,027 N·m 0,027 N·m 0,19% 361,75° 1,75° 0,49% 2 14,010 N·m 0,010 N·m 0,07% 362,80° 2,80° 0,78% 2 0,017 N·m 0,12% -1,05° -0,29%

3 13,945 N·m -0,055 N·m -0,39% 355,50° -4,50° -1,25% 3 14,020 N·m 0,020 N·m 0,14% 360,20° 0,20° 0,06% 3 -0,075 N·m -0,54% -4,70° -1,31%

4 14,038 N·m 0,038 N·m 0,27% 360,25° 0,25° 0,07% 4 14,010 N·m 0,010 N·m 0,07% 360,60° 0,60° 0,17% 4 0,028 N·m 0,20% -0,35° -0,10%

5 13,988 N·m -0,012 N·m -0,09% 357,25° -2,75° -0,76% 5 14,040 N·m 0,040 N·m 0,29% 361,40° 1,40° 0,39% 5 -0,052 N·m -0,37% -4,15° -1,15%

6 14,019 N·m 0,019 N·m 0,14% 361,25° 1,25° 0,35% 6 14,030 N·m 0,030 N·m 0,21% 364,10° 4,10° 1,14% 6 -0,011 N·m -0,08% -2,85° -0,79%

7 14,058 N·m 0,058 N·m 0,41% 364,75° 4,75° 1,32% 7 14,020 N·m 0,020 N·m 0,14% 365,80° 5,80° 1,61% 7 0,038 N·m 0,27% -1,05° -0,29%

8 13,949 N·m -0,051 N·m -0,36% 356,50° -3,50° -0,97% 8 14,020 N·m 0,020 N·m 0,14% 360,30° 0,30° 0,08% 8 -0,071 N·m -0,51% -3,80° -1,06%

9 13,945 N·m -0,055 N·m -0,39% 355,50° -4,50° -1,25% 9 14,010 N·m 0,010 N·m 0,07% 359,40° -0,60° -0,17% 9 -0,065 N·m -0,46% -3,90° -1,08%

10 13,941 N·m -0,059 N·m -0,42% 356,25° -3,75° -1,04% 10 14,020 N·m 0,020 N·m 0,14% 361,40° 1,40° 0,39% 10 -0,079 N·m -0,56% -5,15° -1,43%

11 14,046 N·m 0,046 N·m 0,33% 366,25° 6,25° 1,74% 11 14,020 N·m 0,020 N·m 0,14% 367,20° 7,20° 2,00% 11 0,026 N·m 0,19% -0,95° -0,26%

12 13,968 N·m -0,032 N·m -0,23% 357,00° -3,00° -0,83% 12 14,020 N·m 0,020 N·m 0,14% 361,40° 1,40° 0,39% 12 -0,052 N·m -0,37% -4,40° -1,22%

13 13,937 N·m -0,063 N·m -0,45% 355,50° -4,50° -1,25% 13 14,010 N·m 0,010 N·m 0,07% 360,30° 0,30° 0,08% 13 -0,073 N·m -0,52% -4,80° -1,33%

14 14,058 N·m 0,058 N·m 0,41% 360,25° 0,25° 0,07% 14 14,020 N·m 0,020 N·m 0,14% 361,80° 1,80° 0,50% 14 0,038 N·m 0,27% -1,55° -0,43%

15 14,058 N·m 0,058 N·m 0,41% 365,25° 5,25° 1,46% 15 14,020 N·m 0,020 N·m 0,14% 367,00° 7,00° 1,94% 15 0,038 N·m 0,27% -1,75° -0,49%

16 13,996 N·m -0,004 N·m -0,03% 360,50° 0,50° 0,14% 16 14,010 N·m 0,010 N·m 0,07% 362,50° 2,50° 0,69% 16 -0,014 N·m -0,10% -2,00° -0,56%

17 13,964 N·m -0,036 N·m -0,26% 356,75° -3,25° -0,90% 17 14,040 N·m 0,040 N·m 0,29% 361,80° 1,80° 0,50% 17 -0,076 N·m -0,54% -5,05° -1,40%

18 14,042 N·m 0,042 N·m 0,30% 364,75° 4,75° 1,32% 18 14,010 N·m 0,010 N·m 0,07% 366,00° 6,00° 1,67% 18 0,032 N·m 0,23% -1,25° -0,35%

19 14,054 N·m 0,054 N·m 0,39% 363,00° 3,00° 0,83% 19 14,040 N·m 0,040 N·m 0,29% 364,80° 4,80° 1,33% 19 0,014 N·m 0,10% -1,80° -0,50%

20 13,945 N·m -0,055 N·m -0,39% 355,50° -4,50° -1,25% 20 14,020 N·m 0,020 N·m 0,14% 359,70° -0,30° -0,08% 20 -0,075 N·m -0,54% -4,20° -1,17%

21 14,046 N·m 0,046 N·m 0,33% 359,75° -0,25° -0,07% 21 14,010 N·m 0,010 N·m 0,07% 361,80° 1,80° 0,50% 21 0,036 N·m 0,26% -2,05° -0,57%

22 14,023 N·m 0,023 N·m 0,16% 361,25° 1,25° 0,35% 22 14,000 N·m 0,000 N·m 0,00% 362,60° 2,60° 0,72% 22 0,023 N·m 0,16% -1,35° -0,37%

23 13,945 N·m -0,055 N·m -0,39% 355,00° -5,00° -1,39% 23 14,020 N·m 0,020 N·m 0,14% 360,10° 0,10° 0,03% 23 -0,075 N·m -0,54% -5,10° -1,42%

24 14,054 N·m 0,054 N·m 0,39% 362,25° 2,25° 0,63% 24 14,020 N·m 0,020 N·m 0,14% 363,30° 3,30° 0,92% 24 0,034 N·m 0,24% -1,05° -0,29%

25 14,019 N·m 0,019 N·m 0,14% 361,25° 1,25° 0,35% 25 14,020 N·m 0,020 N·m 0,14% 363,50° 3,50° 0,97% 25 -0,001 N·m -0,01% -2,25° -0,62%

26 13,929 N·m -0,071 N·m -0,51% 356,00° -4,00° -1,11% 26 14,030 N·m 0,030 N·m 0,21% 361,60° 1,60° 0,44% 26 -0,101 N·m -0,72% -5,60° -1,56%

27 14,054 N·m 0,054 N·m 0,39% 366,00° 6,00° 1,67% 27 14,030 N·m 0,030 N·m 0,21% 366,80° 6,80° 1,89% 27 0,024 N·m 0,17% -0,80° -0,22%

28 13,937 N·m -0,063 N·m -0,45% 355,50° -4,50° -1,25% 28 14,010 N·m 0,010 N·m 0,07% 359,00° -1,00° -0,28% 28 -0,073 N·m -0,52% -3,50° -0,97%

29 14,031 N·m 0,031 N·m 0,22% 365,00° 5,00° 1,39% 29 14,000 N·m 0,000 N·m 0,00% 365,40° 5,40° 1,50% 29 0,031 N·m 0,22% -0,40° -0,11%

30 14,011 N·m 0,011 N·m 0,08% 360,75° 0,75° 0,21% 30 14,020 N·m 0,020 N·m 0,14% 363,00° 3,00° 0,83% 30 -0,009 N·m -0,06% -2,25° -0,62%

31 13,953 N·m -0,047 N·m -0,34% 356,50° -3,50° -0,97% 31 14,020 N·m 0,020 N·m 0,14% 361,70° 1,70° 0,47% 31 -0,067 N·m -0,48% -5,20° -1,44%

32 14,042 N·m 0,042 N·m 0,30% 360,50° 0,50° 0,14% 32 14,010 N·m 0,010 N·m 0,07% 362,20° 2,20° 0,61% 32 0,032 N·m 0,23% -1,70° -0,47%

33 14,038 N·m 0,038 N·m 0,27% 363,50° 3,50° 0,97% 33 14,020 N·m 0,020 N·m 0,14% 364,00° 4,00° 1,11% 33 0,018 N·m 0,13% -0,50° -0,14%

34 13,957 N·m -0,043 N·m -0,31% 356,75° -3,25° -0,90% 34 14,020 N·m 0,020 N·m 0,14% 360,10° 0,10° 0,03% 34 -0,063 N·m -0,45% -3,35° -0,93%

35 13,925 N·m -0,075 N·m -0,54% 354,75° -5,25° -1,46% 35 14,010 N·m 0,010 N·m 0,07% 360,10° 0,10° 0,03% 35 -0,085 N·m -0,61% -5,35° -1,49%

36 14,058 N·m 0,058 N·m 0,41% 361,75° 1,75° 0,49% 36 14,020 N·m 0,020 N·m 0,14% 363,80° 3,80° 1,06% 36 0,038 N·m 0,27% -2,05° -0,57%

37 14,011 N·m 0,011 N·m 0,08% 360,25° 0,25° 0,07% 37 14,000 N·m 0,000 N·m 0,00% 361,90° 1,90° 0,53% 37 0,011 N·m 0,08% -1,65° -0,46%

38 13,992 N·m -0,008 N·m -0,06% 358,75° -1,25° -0,35% 38 14,010 N·m 0,010 N·m 0,07% 361,10° 1,10° 0,31% 38 -0,018 N·m -0,13% -2,35° -0,65%

39 13,933 N·m -0,067 N·m -0,48% 353,25° -6,75° -1,88% 39 14,000 N·m 0,000 N·m 0,00% 358,70° -1,30° -0,36% 39 -0,067 N·m -0,48% -5,45° -1,51%

40 14,035 N·m 0,035 N·m 0,25% 363,50° 3,50° 0,97% 40 14,010 N·m 0,010 N·m 0,07% 365,00° 5,00° 1,39% 40 0,025 N·m 0,18% -1,50° -0,42%

41 13,929 N·m -0,071 N·m -0,51% 356,50° -3,50° -0,97% 41 14,010 N·m 0,010 N·m 0,07% 362,00° 2,00° 0,56% 41 -0,081 N·m -0,58% -5,50° -1,53%

42 14,023 N·m 0,023 N·m 0,16% 360,50° 0,50° 0,14% 42 14,020 N·m 0,020 N·m 0,14% 363,50° 3,50° 0,97% 42 0,003 N·m 0,02% -3,00° -0,83%

43 14,019 N·m 0,019 N·m 0,14% 361,25° 1,25° 0,35% 43 14,010 N·m 0,010 N·m 0,07% 362,60° 2,60° 0,72% 43 0,009 N·m 0,06% -1,35° -0,37%

44 13,929 N·m -0,071 N·m -0,51% 356,00° -4,00° -1,11% 44 14,010 N·m 0,010 N·m 0,07% 361,50° 1,50° 0,42% 44 -0,081 N·m -0,58% -5,50° -1,53%

45 14,070 N·m 0,070 N·m 0,50% 364,00° 4,00° 1,11% 45 14,040 N·m 0,040 N·m 0,29% 365,70° 5,70° 1,58% 45 0,030 N·m 0,21% -1,70° -0,47%

46 13,992 N·m -0,008 N·m -0,06% 358,75° -1,25° -0,35% 46 14,020 N·m 0,020 N·m 0,14% 362,70° 2,70° 0,75% 46 -0,028 N·m -0,20% -3,95° -1,10%

47 13,949 N·m -0,051 N·m -0,36% 355,75° -4,25° -1,18% 47 14,020 N·m 0,020 N·m 0,14% 360,40° 0,40° 0,11% 47 -0,071 N·m -0,51% -4,65° -1,29%

48 13,960 N·m -0,040 N·m -0,29% 356,00° -4,00° -1,11% 48 14,020 N·m 0,020 N·m 0,14% 360,10° 0,10° 0,03% 48 -0,060 N·m -0,43% -4,10° -1,14%

49 13,929 N·m -0,071 N·m -0,51% 354,75° -5,25° -1,46% 49 14,000 N·m 0,000 N·m 0,00% 359,50° -0,50° -0,14% 49 -0,071 N·m -0,51% -4,75° -1,32%

50 13,933 N·m -0,067 N·m -0,48% 353,75° -6,25° -1,74% 50 14,000 N·m 0,000 N·m 0,00% 358,20° -1,80° -0,50% 50 -0,067 N·m -0,48% -4,45° -1,24%

51 14,046 N·m 0,046 N·m 0,33% 361,00° 1,00° 0,28% 51 14,030 N·m 0,030 N·m 0,21% 362,80° 2,80° 0,78% 51 0,016 N·m 0,11% -1,80° -0,50%

52 14,046 N·m 0,046 N·m 0,33% 364,50° 4,50° 1,25% 52 14,020 N·m 0,020 N·m 0,14% 364,50° 4,50° 1,25% 52 0,026 N·m 0,19% 0,00° 0,00%

53 13,980 N·m -0,020 N·m -0,14% 356,00° -4,00° -1,11% 53 14,020 N·m 0,020 N·m 0,14% 360,50° 0,50° 0,14% 53 -0,040 N·m -0,29% -4,50° -1,25%

54 13,953 N·m -0,047 N·m -0,34% 356,75° -3,25° -0,90% 54 14,030 N·m 0,030 N·m 0,21% 362,00° 2,00° 0,56% 54 -0,077 N·m -0,55% -5,25° -1,46%

55 14,031 N·m 0,031 N·m 0,22% 360,75° 0,75° 0,21% 55 14,000 N·m 0,000 N·m 0,00% 362,30° 2,30° 0,64% 55 0,031 N·m 0,22% -1,55° -0,43%

56 14,011 N·m 0,011 N·m 0,08% 361,00° 1,00° 0,28% 56 14,010 N·m 0,010 N·m 0,07% 362,50° 2,50° 0,69% 56 0,001 N·m 0,01% -1,50° -0,42%

57 13,964 N·m -0,036 N·m -0,26% 356,75° -3,25° -0,90% 57 14,020 N·m 0,020 N·m 0,14% 360,10° 0,10° 0,03% 57 -0,056 N·m -0,40% -3,35° -0,93%

58 13,933 N·m -0,067 N·m -0,48% 353,50° -6,50° -1,81% 58 14,000 N·m 0,000 N·m 0,00% 358,80° -1,20° -0,33% 58 -0,067 N·m -0,48% -5,30° -1,47%

59 14,046 N·m 0,046 N·m 0,33% 364,75° 4,75° 1,32% 59 14,030 N·m 0,030 N·m 0,21% 366,70° 6,70° 1,86% 59 0,016 N·m 0,11% -1,95° -0,54%

60 13,945 N·m -0,055 N·m -0,39% 355,25° -4,75° -1,32% 60 14,010 N·m 0,010 N·m 0,07% 358,70° -1,30° -0,36% 60 -0,065 N·m -0,46% -3,45° -0,96%

61 14,050 N·m 0,050 N·m 0,36% 361,75° 1,75° 0,49% 61 14,010 N·m 0,010 N·m 0,07% 363,30° 3,30° 0,92% 61 0,040 N·m 0,29% -1,55° -0,43%

62 14,031 N·m 0,031 N·m 0,22% 361,50° 1,50° 0,42% 62 14,000 N·m 0,000 N·m 0,00% 362,70° 2,70° 0,75% 62 0,031 N·m 0,22% -1,20° -0,33%

63 13,953 N·m -0,047 N·m -0,34% 356,00° -4,00° -1,11% 63 14,010 N·m 0,010 N·m 0,07% 359,20° -0,80° -0,22% 63 -0,057 N·m -0,41% -3,20° -0,89%

64 13,968 N·m -0,032 N·m -0,23% 357,75° -2,25° -0,62% 64 14,040 N·m 0,040 N·m 0,29% 362,10° 2,10° 0,58% 64 -0,072 N·m -0,51% -4,35° -1,21%

65 14,027 N·m 0,027 N·m 0,19% 363,25° 3,25° 0,90% 65 14,000 N·m 0,000 N·m 0,00% 364,40° 4,40° 1,22% 65 0,027 N·m 0,19% -1,15° -0,32%

66 13,945 N·m -0,055 N·m -0,39% 355,75° -4,25° -1,18% 66 14,030 N·m 0,030 N·m 0,21% 360,70° 0,70° 0,19% 66 -0,085 N·m -0,61% -4,95° -1,37%

67 13,929 N·m -0,071 N·m -0,51% 354,50° -5,50° -1,53% 67 14,000 N·m 0,000 N·m 0,00% 359,00° -1,00° -0,28% 67 -0,071 N·m -0,51% -4,50° -1,25%

68 14,038 N·m 0,038 N·m 0,27% 361,25° 1,25° 0,35% 68 14,010 N·m 0,010 N·m 0,07% 363,00° 3,00° 0,83% 68 0,028 N·m 0,20% -1,75° -0,49%

69 14,038 N·m 0,038 N·m 0,27% 365,00° 5,00° 1,39% 69 14,010 N·m 0,010 N·m 0,07% 366,60° 6,60° 1,83% 69 0,028 N·m 0,20% -1,60° -0,44%

70 13,945 N·m -0,055 N·m -0,39% 355,75° -4,25° -1,18% 70 14,010 N·m 0,010 N·m 0,07% 358,80° -1,20° -0,33% 70 -0,065 N·m -0,46% -3,05° -0,85%

71 13,945 N·m -0,055 N·m -0,39% 356,75° -3,25° -0,90% 71 14,030 N·m 0,030 N·m 0,21% 361,90° 1,90° 0,53% 71 -0,085 N·m -0,61% -5,15° -1,43%

72 14,035 N·m 0,035 N·m 0,25% 365,50° 5,50° 1,53% 72 14,000 N·m 0,000 N·m 0,00% 365,90° 5,90° 1,64% 72 0,035 N·m 0,25% -0,40° -0,11%

73 14,003 N·m 0,003 N·m 0,02% 360,25° 0,25° 0,07% 73 14,010 N·m 0,010 N·m 0,07% 362,80° 2,80° 0,78% 73 -0,007 N·m -0,05% -2,55° -0,71%

74 13,937 N·m -0,063 N·m -0,45% 356,00° -4,00° -1,11% 74 14,010 N·m 0,010 N·m 0,07% 360,50° 0,50° 0,14% 74 -0,073 N·m -0,52% -4,50° -1,25%

75 14,042 N·m 0,042 N·m 0,30% 360,75° 0,75° 0,21% 75 14,010 N·m 0,010 N·m 0,07% 362,50° 2,50° 0,69% 75 0,032 N·m 0,23% -1,75° -0,49%

76 14,042 N·m 0,042 N·m 0,30% 365,50° 5,50° 1,53% 76 14,010 N·m 0,010 N·m 0,07% 366,60° 6,60° 1,83% 76 0,032 N·m 0,23% -1,10° -0,31%

77 14,042 N·m 0,042 N·m 0,30% 363,50° 3,50° 0,97% 77 14,020 N·m 0,020 N·m 0,14% 365,00° 5,00° 1,39% 77 0,022 N·m 0,16% -1,50° -0,42%

78 13,960 N·m -0,040 N·m -0,29% 355,25° -4,75° -1,32% 78 14,030 N·m 0,030 N·m 0,21% 360,70° 0,70° 0,19% 78 -0,070 N·m -0,50% -5,45° -1,51%

79 14,062 N·m 0,062 N·m 0,44% 367,75° 7,75° 2,15% 79 14,040 N·m 0,040 N·m 0,29% 369,00° 9,00° 2,50% 79 0,022 N·m 0,16% -1,25° -0,35%

80 13,957 N·m -0,043 N·m -0,31% 357,00° -3,00° -0,83% 80 14,010 N·m 0,010 N·m 0,07% 361,10° 1,10° 0,31% 80 -0,053 N·m -0,38% -4,10° -1,14%

81 13,941 N·m -0,059 N·m -0,42% 356,75° -3,25° -0,90% 81 14,030 N·m 0,030 N·m 0,21% 361,90° 1,90° 0,53% 81 -0,089 N·m -0,64% -5,15° -1,43%

82 14,023 N·m 0,023 N·m 0,16% 360,75° 0,75° 0,21% 82 14,000 N·m 0,000 N·m 0,00% 361,90° 1,90° 0,53% 82 0,023 N·m 0,16% -1,15° -0,32%

83 14,038 N·m 0,038 N·m 0,27% 362,50° 2,50° 0,69% 83 14,020 N·m 0,020 N·m 0,14% 364,30° 4,30° 1,19% 83 0,018 N·m 0,13% -1,80° -0,50%

84 13,999 N·m -0,001 N·m -0,01% 359,75° -0,25° -0,07% 84 14,000 N·m 0,000 N·m 0,00% 361,80° 1,80° 0,50% 84 -0,001 N·m -0,01% -2,05° -0,57%

85 13,964 N·m -0,036 N·m -0,26% 356,00° -4,00° -1,11% 85 14,020 N·m 0,020 N·m 0,14% 360,00° 0,00° 0,00% 85 -0,056 N·m -0,40% -4,00° -1,11%

86 13,949 N·m -0,051 N·m -0,36% 355,75° -4,25° -1,18% 86 14,010 N·m 0,010 N·m 0,07% 360,00° 0,00° 0,00% 86 -0,061 N·m -0,44% -4,25° -1,18%

87 14,062 N·m 0,062 N·m 0,44% 363,25° 3,25° 0,90% 87 14,020 N·m 0,020 N·m 0,14% 363,70° 3,70° 1,03% 87 0,042 N·m 0,30% -0,45° -0,12%

88 14,019 N·m 0,019 N·m 0,14% 362,25° 2,25° 0,63% 88 14,030 N·m 0,030 N·m 0,21% 365,50° 5,50° 1,53% 88 -0,011 N·m -0,08% -3,25° -0,90%

89 13,999 N·m -0,001 N·m -0,01% 359,50° -0,50° -0,14% 89 14,030 N·m 0,030 N·m 0,21% 361,70° 1,70° 0,47% 89 -0,031 N·m -0,22% -2,20° -0,61%

90 13,945 N·m -0,055 N·m -0,39% 355,25° -4,75° -1,32% 90 14,000 N·m 0,000 N·m 0,00% 359,60° -0,40° -0,11% 90 -0,055 N·m -0,39% -4,35° -1,21%

91 14,035 N·m 0,035 N·m 0,25% 362,75° 2,75° 0,76% 91 14,030 N·m 0,030 N·m 0,21% 364,90° 4,90° 1,36% 91 0,005 N·m 0,04% -2,15° -0,60%

92 14,031 N·m 0,031 N·m 0,22% 362,50° 2,50° 0,69% 92 14,010 N·m 0,010 N·m 0,07% 363,30° 3,30° 0,92% 92 0,021 N·m 0,15% -0,80° -0,22%

93 13,941 N·m -0,059 N·m -0,42% 356,75° -3,25° -0,90% 93 14,010 N·m 0,010 N·m 0,07% 361,40° 1,40° 0,39% 93 -0,069 N·m -0,49% -4,65° -1,29%

94 14,007 N·m 0,007 N·m 0,05% 359,75° -0,25° -0,07% 94 14,000 N·m 0,000 N·m 0,00% 361,20° 1,20° 0,33% 94 0,007 N·m 0,05% -1,45° -0,40%

95 14,003 N·m 0,003 N·m 0,02% 359,50° -0,50° -0,14% 95 14,000 N·m 0,000 N·m 0,00% 360,60° 0,60° 0,17% 95 0,003 N·m 0,02% -1,10° -0,31%

96 13,999 N·m -0,001 N·m -0,01% 360,75° 0,75° 0,21% 96 14,040 N·m 0,040 N·m 0,29% 363,50° 3,50° 0,97% 96 -0,041 N·m -0,29% -2,75° -0,76%

97 13,925 N·m -0,075 N·m -0,54% 356,00° -4,00° -1,11% 97 14,010 N·m 0,010 N·m 0,07% 361,60° 1,60° 0,44% 97 -0,085 N·m -0,61% -5,60° -1,56%

98 13,953 N·m -0,047 N·m -0,34% 355,50° -4,50° -1,25% 98 14,010 N·m 0,010 N·m 0,07% 359,60° -0,40° -0,11% 98 -0,057 N·m -0,41% -4,10° -1,14%

99 14,046 N·m 0,046 N·m 0,33% 361,50° 1,50° 0,42% 99 14,020 N·m 0,020 N·m 0,14% 363,10° 3,10° 0,86% 99 0,026 N·m 0,19% -1,60° -0,44%

100 14,035 N·m 0,035 N·m 0,25% 365,00° 5,00° 1,39% 100 14,010 N·m 0,010 N·m 0,07% 366,30° 6,30° 1,75% 100 0,025 N·m 0,18% -1,30° -0,36%

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240041 2018-07-30 Serial-no.: 18240041 2018-07-30 Serial-no.: 18240041 2018-07-30

Test point : Test point : Test point :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

± Tolerance : ± Tolerance : ± Tolerance :

+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Angle °(degree)

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) :

Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)

n n n

x̅ x̅ x̅

Mmax Mmax Mmax

Mmin Mmin Mmin

R (99,73%) R (99,73%) R (99,73%)

 s  s  s

6 s 6 s 6 s

Homologation Homologation Homologation Homologation Homologation

N·m/° N·m/° N·m/°

TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Homologation

Cm Cm Cm

Cmk Cmk Cmk

Angle

Measurement result Measurement result Measurement result 

Torque Angle Torque Angle Torque
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3 - Chart - 100% - 360°-soft
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1 - test point 40° - 60%

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

40 ° 40 ° 40 °

8,400 N∙m Target : 40,00 ° (degree) 8,400 N∙m Target : 40,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 2,800 N∙m Rotation angle starting torque (MαO) : 2,800 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree)

0,588 N∙m + Tolerance : 5,00 ° (degree) 0,588 N∙m + Tolerance : 5,00 ° (degree) 0,588 N∙m + Tolerance : 5,00 ° (degree)

0,588 N∙m - Tolerance : 5,00 ° (degree) 0,588 N∙m - Tolerance : 5,00 ° (degree) -0,588 N∙m - Tolerance : -5,00 ° (degree)

8,988 N∙m (To / Mmax) : 45,00 ° (degree) 8,988 N∙m (To / Mmax) : 45,00 ° (degree) 0,588 N∙m (To / Mmax) : 5,00 ° (degree)

7,812 N∙m (Tu / Mmin) : 35,00 ° (degree) 7,812 N∙m (Tu / Mmin) : 35,00 ° (degree) -0,588 N∙m (Tu / Mmin) : -5,00 ° (degree)

Speed : 1.Step : 50 rpm 2.Step : 50 rpm Speed : 1.Step : 50 rpm 2.Step : 50 rpm Speed : 1.Step : 50 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

8,2953 N·m Average x̅ 39,8875° 8,3263 N·m Average x̅ 40,8470° -0,0310 N·m Average x̅ -0,9595°

8,4110 N·m Maximal Mmax 40,7500° 8,4400 N·m Maximal Mmax 41,1000° -0,0090 N·m Maximal Mmax 0,0500°

8,1820 N·m Minimal Mmin 39,2500° 8,2200 N·m Minimal Mmin 40,5000° -0,0540 N·m Minimal Mmin -1,5500°

0,2290 N·m Scatter R (99,73%) 1,5000° 0,2200 N·m Scatter R (99,73%) 0,6000° 0,0450 N·m Scatter R (99,73%) 1,6000°

0,0555 N·m Standard deviation  s 0,3378° 0,0524 N·m Standard deviation  s 0,1201° 0,0089 N·m Standard deviation  s 0,3396°

0,3330 N·m 6 x Standard deviation 6 s 2,0268° 0,3147 N·m 6 x Standard deviation 6 s 0,7209° 0,0532 N·m 6 x Standard deviation 6 s 2,0377°

37,3290 N·m Torque rate 37,4684 N·m Torque rate -0,1393 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

3,5314 Capability index Cm Cm 4,9339 3,7370 Capability index Cm Cm 13,8719 22,0986 Capability index Cm Cm 4,9075

2,9028 Capability index Cmk Cmk 4,8229 3,2686 Capability index Cmk Cmk 11,5220 20,9351 Capability index Cmk Cmk 3,9658

SN: 18240032 Date: 2018-07-30 SN: 18240032 Date: 2018-07-30 SN: 18240032 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%)

1 8,254 N·m -0,146 N·m -1,74% 39,50° -0,50° -1,25% 1 8,290 N·m -0,110 N·m -1,31% 40,90° 0,90° 2,25% 1 -0,036 N·m -0,43% -1,40° -3,50%

2 8,369 N·m -0,031 N·m -0,37% 40,25° 0,25° 0,63% 2 8,400 N·m 0,000 N·m 0,00% 41,00° 1,00° 2,50% 2 -0,031 N·m -0,37% -0,75° -1,87%

3 8,291 N·m -0,109 N·m -1,30% 40,00° 0,00° 0,00% 3 8,310 N·m -0,090 N·m -1,07% 40,50° 0,50° 1,25% 3 -0,019 N·m -0,23% -0,50° -1,25%

4 8,384 N·m -0,016 N·m -0,19% 40,25° 0,25° 0,63% 4 8,420 N·m 0,020 N·m 0,24% 41,10° 1,10° 2,75% 4 -0,036 N·m -0,43% -0,85° -2,13%

5 8,303 N·m -0,097 N·m -1,15% 39,75° -0,25° -0,62% 5 8,320 N·m -0,080 N·m -0,95% 40,80° 0,80° 2,00% 5 -0,017 N·m -0,20% -1,05° -2,63%

6 8,310 N·m -0,090 N·m -1,07% 40,00° 0,00° 0,00% 6 8,330 N·m -0,070 N·m -0,83% 40,90° 0,90° 2,25% 6 -0,020 N·m -0,24% -0,90° -2,25%

7 8,310 N·m -0,090 N·m -1,07% 39,75° -0,25° -0,62% 7 8,340 N·m -0,060 N·m -0,71% 40,80° 0,80° 2,00% 7 -0,030 N·m -0,36% -1,05° -2,63%

8 8,246 N·m -0,154 N·m -1,83% 40,00° 0,00° 0,00% 8 8,300 N·m -0,100 N·m -1,19% 40,90° 0,90° 2,25% 8 -0,054 N·m -0,64% -0,90° -2,25%

9 8,345 N·m -0,055 N·m -0,65% 40,00° 0,00° 0,00% 9 8,360 N·m -0,040 N·m -0,48% 41,00° 1,00° 2,50% 9 -0,015 N·m -0,18% -1,00° -2,50%

10 8,217 N·m -0,183 N·m -2,18% 40,00° 0,00° 0,00% 10 8,250 N·m -0,150 N·m -1,79% 41,00° 1,00° 2,50% 10 -0,033 N·m -0,39% -1,00° -2,50%

11 8,355 N·m -0,045 N·m -0,54% 40,00° 0,00° 0,00% 11 8,380 N·m -0,020 N·m -0,24% 40,80° 0,80° 2,00% 11 -0,025 N·m -0,30% -0,80° -2,00%

12 8,233 N·m -0,167 N·m -1,99% 39,75° -0,25° -0,62% 12 8,270 N·m -0,130 N·m -1,55% 40,90° 0,90° 2,25% 12 -0,037 N·m -0,44% -1,15° -2,87%

13 8,371 N·m -0,029 N·m -0,35% 40,25° 0,25° 0,63% 13 8,390 N·m -0,010 N·m -0,12% 41,00° 1,00° 2,50% 13 -0,019 N·m -0,23% -0,75° -1,87%

14 8,252 N·m -0,148 N·m -1,76% 39,75° -0,25° -0,62% 14 8,300 N·m -0,100 N·m -1,19% 40,80° 0,80° 2,00% 14 -0,048 N·m -0,57% -1,05° -2,63%

15 8,345 N·m -0,055 N·m -0,65% 39,75° -0,25° -0,62% 15 8,380 N·m -0,020 N·m -0,24% 41,10° 1,10° 2,75% 15 -0,035 N·m -0,42% -1,35° -3,38%

16 8,254 N·m -0,146 N·m -1,74% 39,50° -0,50° -1,25% 16 8,290 N·m -0,110 N·m -1,31% 40,70° 0,70° 1,75% 16 -0,036 N·m -0,43% -1,20° -3,00%

17 8,336 N·m -0,064 N·m -0,76% 39,75° -0,25° -0,62% 17 8,350 N·m -0,050 N·m -0,60% 40,80° 0,80° 2,00% 17 -0,014 N·m -0,17% -1,05° -2,63%

18 8,252 N·m -0,148 N·m -1,76% 39,50° -0,50° -1,25% 18 8,290 N·m -0,110 N·m -1,31% 41,00° 1,00° 2,50% 18 -0,038 N·m -0,45% -1,50° -3,75%

19 8,338 N·m -0,062 N·m -0,74% 39,75° -0,25° -0,62% 19 8,370 N·m -0,030 N·m -0,36% 40,90° 0,90° 2,25% 19 -0,032 N·m -0,38% -1,15° -2,87%

20 8,248 N·m -0,152 N·m -1,81% 39,50° -0,50° -1,25% 20 8,290 N·m -0,110 N·m -1,31% 40,80° 0,80° 2,00% 20 -0,042 N·m -0,50% -1,30° -3,25%

21 8,411 N·m 0,011 N·m 0,13% 40,50° 0,50° 1,25% 21 8,440 N·m 0,040 N·m 0,48% 40,90° 0,90° 2,25% 21 -0,029 N·m -0,35% -0,40° -1,00%

22 8,233 N·m -0,167 N·m -1,99% 39,75° -0,25° -0,62% 22 8,270 N·m -0,130 N·m -1,55% 40,60° 0,60° 1,50% 22 -0,037 N·m -0,44% -0,85° -2,13%

23 8,357 N·m -0,043 N·m -0,51% 40,00° 0,00° 0,00% 23 8,390 N·m -0,010 N·m -0,12% 40,90° 0,90° 2,25% 23 -0,033 N·m -0,39% -0,90° -2,25%

24 8,227 N·m -0,173 N·m -2,06% 39,25° -0,75° -1,88% 24 8,260 N·m -0,140 N·m -1,67% 40,80° 0,80° 2,00% 24 -0,033 N·m -0,39% -1,55° -3,88%

25 8,363 N·m -0,037 N·m -0,44% 40,50° 0,50° 1,25% 25 8,400 N·m 0,000 N·m 0,00% 40,80° 0,80° 2,00% 25 -0,037 N·m -0,44% -0,30° -0,75%

26 8,245 N·m -0,155 N·m -1,85% 39,25° -0,75° -1,88% 26 8,280 N·m -0,120 N·m -1,43% 40,60° 0,60° 1,50% 26 -0,035 N·m -0,42% -1,35° -3,38%

27 8,365 N·m -0,035 N·m -0,42% 40,50° 0,50° 1,25% 27 8,390 N·m -0,010 N·m -0,12% 40,90° 0,90° 2,25% 27 -0,025 N·m -0,30% -0,40° -1,00%

28 8,270 N·m -0,130 N·m -1,55% 39,75° -0,25° -0,62% 28 8,300 N·m -0,100 N·m -1,19% 40,80° 0,80° 2,00% 28 -0,030 N·m -0,36% -1,05° -2,63%

29 8,307 N·m -0,093 N·m -1,11% 40,00° 0,00° 0,00% 29 8,340 N·m -0,060 N·m -0,71% 40,90° 0,90° 2,25% 29 -0,033 N·m -0,39% -0,90° -2,25%

30 8,274 N·m -0,126 N·m -1,50% 39,75° -0,25° -0,62% 30 8,310 N·m -0,090 N·m -1,07% 40,90° 0,90° 2,25% 30 -0,036 N·m -0,43% -1,15° -2,87%

31 8,357 N·m -0,043 N·m -0,51% 40,25° 0,25° 0,63% 31 8,380 N·m -0,020 N·m -0,24% 40,70° 0,70° 1,75% 31 -0,023 N·m -0,27% -0,45° -1,13%

32 8,299 N·m -0,101 N·m -1,20% 40,00° 0,00° 0,00% 32 8,320 N·m -0,080 N·m -0,95% 41,00° 1,00° 2,50% 32 -0,021 N·m -0,25% -1,00° -2,50%

33 8,336 N·m -0,064 N·m -0,76% 40,00° 0,00° 0,00% 33 8,370 N·m -0,030 N·m -0,36% 40,70° 0,70° 1,75% 33 -0,034 N·m -0,40% -0,70° -1,75%

34 8,291 N·m -0,109 N·m -1,30% 39,75° -0,25° -0,62% 34 8,310 N·m -0,090 N·m -1,07% 40,90° 0,90° 2,25% 34 -0,019 N·m -0,23% -1,15° -2,87%

35 8,309 N·m -0,091 N·m -1,08% 40,00° 0,00° 0,00% 35 8,330 N·m -0,070 N·m -0,83% 40,80° 0,80° 2,00% 35 -0,021 N·m -0,25% -0,80° -2,00%

36 8,270 N·m -0,130 N·m -1,55% 39,75° -0,25° -0,62% 36 8,300 N·m -0,100 N·m -1,19% 40,90° 0,90° 2,25% 36 -0,030 N·m -0,36% -1,15° -2,87%

37 8,258 N·m -0,142 N·m -1,69% 39,75° -0,25° -0,62% 37 8,300 N·m -0,100 N·m -1,19% 40,80° 0,80° 2,00% 37 -0,042 N·m -0,50% -1,05° -2,63%

38 8,343 N·m -0,057 N·m -0,68% 40,25° 0,25° 0,63% 38 8,360 N·m -0,040 N·m -0,48% 40,90° 0,90° 2,25% 38 -0,017 N·m -0,20% -0,65° -1,62%

39 8,208 N·m -0,192 N·m -2,29% 39,75° -0,25° -0,62% 39 8,240 N·m -0,160 N·m -1,90% 40,90° 0,90° 2,25% 39 -0,032 N·m -0,38% -1,15° -2,87%

40 8,316 N·m -0,084 N·m -1,00% 40,00° 0,00° 0,00% 40 8,330 N·m -0,070 N·m -0,83% 40,70° 0,70° 1,75% 40 -0,014 N·m -0,17% -0,70° -1,75%

41 8,235 N·m -0,165 N·m -1,96% 39,75° -0,25° -0,62% 41 8,270 N·m -0,130 N·m -1,55% 40,90° 0,90° 2,25% 41 -0,035 N·m -0,42% -1,15° -2,87%

42 8,357 N·m -0,043 N·m -0,51% 40,25° 0,25° 0,63% 42 8,370 N·m -0,030 N·m -0,36% 41,00° 1,00° 2,50% 42 -0,013 N·m -0,15% -0,75° -1,87%

43 8,235 N·m -0,165 N·m -1,96% 39,75° -0,25° -0,62% 43 8,280 N·m -0,120 N·m -1,43% 40,80° 0,80° 2,00% 43 -0,045 N·m -0,54% -1,05° -2,63%

44 8,342 N·m -0,058 N·m -0,69% 40,00° 0,00° 0,00% 44 8,380 N·m -0,020 N·m -0,24% 40,90° 0,90° 2,25% 44 -0,038 N·m -0,45% -0,90° -2,25%

45 8,248 N·m -0,152 N·m -1,81% 39,50° -0,50° -1,25% 45 8,280 N·m -0,120 N·m -1,43% 40,80° 0,80° 2,00% 45 -0,032 N·m -0,38% -1,30° -3,25%

46 8,293 N·m -0,107 N·m -1,27% 39,50° -0,50° -1,25% 46 8,310 N·m -0,090 N·m -1,07% 40,90° 0,90° 2,25% 46 -0,017 N·m -0,20% -1,40° -3,50%

47 8,258 N·m -0,142 N·m -1,69% 39,50° -0,50° -1,25% 47 8,300 N·m -0,100 N·m -1,19% 40,80° 0,80° 2,00% 47 -0,042 N·m -0,50% -1,30° -3,25%

48 8,396 N·m -0,004 N·m -0,05% 40,50° 0,50° 1,25% 48 8,430 N·m 0,030 N·m 0,36% 40,70° 0,70° 1,75% 48 -0,034 N·m -0,40% -0,20° -0,50%

49 8,231 N·m -0,169 N·m -2,01% 39,50° -0,50° -1,25% 49 8,270 N·m -0,130 N·m -1,55% 40,80° 0,80° 2,00% 49 -0,039 N·m -0,46% -1,30° -3,25%

50 8,386 N·m -0,014 N·m -0,17% 40,50° 0,50° 1,25% 50 8,410 N·m 0,010 N·m 0,12% 41,00° 1,00° 2,50% 50 -0,024 N·m -0,29% -0,50° -1,25%

51 8,210 N·m -0,190 N·m -2,26% 39,50° -0,50° -1,25% 51 8,240 N·m -0,160 N·m -1,90% 40,70° 0,70° 1,75% 51 -0,030 N·m -0,36% -1,20° -3,00%

52 8,314 N·m -0,086 N·m -1,02% 40,00° 0,00° 0,00% 52 8,340 N·m -0,060 N·m -0,71% 40,90° 0,90° 2,25% 52 -0,026 N·m -0,31% -0,90° -2,25%

53 8,219 N·m -0,181 N·m -2,15% 39,50° -0,50° -1,25% 53 8,270 N·m -0,130 N·m -1,55% 40,60° 0,60° 1,50% 53 -0,051 N·m -0,61% -1,10° -2,75%

54 8,388 N·m -0,012 N·m -0,14% 40,75° 0,75° 1,88% 54 8,410 N·m 0,010 N·m 0,12% 41,00° 1,00° 2,50% 54 -0,022 N·m -0,26% -0,25° -0,62%

55 8,239 N·m -0,161 N·m -1,92% 39,25° -0,75° -1,88% 55 8,270 N·m -0,130 N·m -1,55% 40,80° 0,80° 2,00% 55 -0,031 N·m -0,37% -1,55° -3,88%

56 8,336 N·m -0,064 N·m -0,76% 40,25° 0,25° 0,63% 56 8,370 N·m -0,030 N·m -0,36% 40,70° 0,70° 1,75% 56 -0,034 N·m -0,40% -0,45° -1,13%

57 8,245 N·m -0,155 N·m -1,85% 39,75° -0,25° -0,62% 57 8,290 N·m -0,110 N·m -1,31% 40,90° 0,90° 2,25% 57 -0,045 N·m -0,54% -1,15° -2,87%

58 8,316 N·m -0,084 N·m -1,00% 40,25° 0,25° 0,63% 58 8,350 N·m -0,050 N·m -0,60% 40,80° 0,80° 2,00% 58 -0,034 N·m -0,40% -0,55° -1,37%

59 8,258 N·m -0,142 N·m -1,69% 39,75° -0,25° -0,62% 59 8,300 N·m -0,100 N·m -1,19% 40,80° 0,80° 2,00% 59 -0,042 N·m -0,50% -1,05° -2,63%

60 8,340 N·m -0,060 N·m -0,71% 40,25° 0,25° 0,63% 60 8,380 N·m -0,020 N·m -0,24% 40,90° 0,90° 2,25% 60 -0,040 N·m -0,48% -0,65° -1,62%

61 8,245 N·m -0,155 N·m -1,85% 39,50° -0,50° -1,25% 61 8,260 N·m -0,140 N·m -1,67% 40,80° 0,80° 2,00% 61 -0,015 N·m -0,18% -1,30° -3,25%

62 8,291 N·m -0,109 N·m -1,30% 39,75° -0,25° -0,62% 62 8,320 N·m -0,080 N·m -0,95% 40,70° 0,70° 1,75% 62 -0,029 N·m -0,35% -0,95° -2,38%

63 8,291 N·m -0,109 N·m -1,30% 40,00° 0,00° 0,00% 63 8,320 N·m -0,080 N·m -0,95% 40,90° 0,90° 2,25% 63 -0,029 N·m -0,35% -0,90° -2,25%

64 8,264 N·m -0,136 N·m -1,62% 39,75° -0,25° -0,62% 64 8,300 N·m -0,100 N·m -1,19% 40,70° 0,70° 1,75% 64 -0,036 N·m -0,43% -0,95° -2,38%

65 8,361 N·m -0,039 N·m -0,46% 40,00° 0,00° 0,00% 65 8,390 N·m -0,010 N·m -0,12% 40,90° 0,90° 2,25% 65 -0,029 N·m -0,35% -0,90° -2,25%

66 8,182 N·m -0,218 N·m -2,60% 39,50° -0,50° -1,25% 66 8,220 N·m -0,180 N·m -2,14% 40,90° 0,90° 2,25% 66 -0,038 N·m -0,45% -1,40° -3,50%

67 8,332 N·m -0,068 N·m -0,81% 40,00° 0,00° 0,00% 67 8,360 N·m -0,040 N·m -0,48% 40,80° 0,80° 2,00% 67 -0,028 N·m -0,33% -0,80° -2,00%

68 8,258 N·m -0,142 N·m -1,69% 39,75° -0,25° -0,62% 68 8,300 N·m -0,100 N·m -1,19% 41,00° 1,00° 2,50% 68 -0,042 N·m -0,50% -1,25° -3,12%

69 8,340 N·m -0,060 N·m -0,71% 40,00° 0,00° 0,00% 69 8,380 N·m -0,020 N·m -0,24% 40,80° 0,80° 2,00% 69 -0,040 N·m -0,48% -0,80° -2,00%

70 8,241 N·m -0,159 N·m -1,89% 39,50° -0,50° -1,25% 70 8,280 N·m -0,120 N·m -1,43% 40,90° 0,90° 2,25% 70 -0,039 N·m -0,46% -1,40° -3,50%

71 8,334 N·m -0,066 N·m -0,79% 39,75° -0,25° -0,62% 71 8,360 N·m -0,040 N·m -0,48% 40,90° 0,90° 2,25% 71 -0,026 N·m -0,31% -1,15° -2,87%

72 8,250 N·m -0,150 N·m -1,79% 39,50° -0,50° -1,25% 72 8,280 N·m -0,120 N·m -1,43% 40,80° 0,80° 2,00% 72 -0,030 N·m -0,36% -1,30° -3,25%

73 8,378 N·m -0,022 N·m -0,26% 40,25° 0,25° 0,63% 73 8,410 N·m 0,010 N·m 0,12% 40,60° 0,60° 1,50% 73 -0,032 N·m -0,38% -0,35° -0,88%

74 8,194 N·m -0,206 N·m -2,45% 39,25° -0,75° -1,88% 74 8,220 N·m -0,180 N·m -2,14% 40,80° 0,80° 2,00% 74 -0,026 N·m -0,31% -1,55° -3,88%

75 8,324 N·m -0,076 N·m -0,90% 40,00° 0,00° 0,00% 75 8,350 N·m -0,050 N·m -0,60% 40,70° 0,70° 1,75% 75 -0,026 N·m -0,31% -0,70° -1,75%

76 8,221 N·m -0,179 N·m -2,13% 39,50° -0,50° -1,25% 76 8,250 N·m -0,150 N·m -1,79% 40,90° 0,90° 2,25% 76 -0,029 N·m -0,35% -1,40° -3,50%

77 8,388 N·m -0,012 N·m -0,14% 40,75° 0,75° 1,88% 77 8,410 N·m 0,010 N·m 0,12% 41,00° 1,00° 2,50% 77 -0,022 N·m -0,26% -0,25° -0,62%

78 8,225 N·m -0,175 N·m -2,08% 39,25° -0,75° -1,88% 78 8,270 N·m -0,130 N·m -1,55% 40,80° 0,80° 2,00% 78 -0,045 N·m -0,54% -1,55° -3,88%

79 8,297 N·m -0,103 N·m -1,23% 40,00° 0,00° 0,00% 79 8,320 N·m -0,080 N·m -0,95% 40,90° 0,90° 2,25% 79 -0,023 N·m -0,27% -0,90° -2,25%

80 8,245 N·m -0,155 N·m -1,85% 39,50° -0,50° -1,25% 80 8,290 N·m -0,110 N·m -1,31% 40,90° 0,90° 2,25% 80 -0,045 N·m -0,54% -1,40° -3,50%

81 8,384 N·m -0,016 N·m -0,19% 40,75° 0,75° 1,88% 81 8,400 N·m 0,000 N·m 0,00% 40,70° 0,70° 1,75% 81 -0,016 N·m -0,19% 0,05° 0,12%

82 8,281 N·m -0,119 N·m -1,42% 39,75° -0,25° -0,62% 82 8,310 N·m -0,090 N·m -1,07% 41,00° 1,00° 2,50% 82 -0,029 N·m -0,35% -1,25° -3,12%

83 8,361 N·m -0,039 N·m -0,46% 40,25° 0,25° 0,63% 83 8,390 N·m -0,010 N·m -0,12% 41,00° 1,00° 2,50% 83 -0,029 N·m -0,35% -0,75° -1,87%

84 8,291 N·m -0,109 N·m -1,30% 39,75° -0,25° -0,62% 84 8,300 N·m -0,100 N·m -1,19% 40,60° 0,60° 1,50% 84 -0,009 N·m -0,11% -0,85° -2,13%

85 8,336 N·m -0,064 N·m -0,76% 40,00° 0,00° 0,00% 85 8,370 N·m -0,030 N·m -0,36% 40,90° 0,90° 2,25% 85 -0,034 N·m -0,40% -0,90° -2,25%

86 8,285 N·m -0,115 N·m -1,37% 39,75° -0,25° -0,62% 86 8,310 N·m -0,090 N·m -1,07% 41,00° 1,00° 2,50% 86 -0,025 N·m -0,30% -1,25° -3,12%

87 8,274 N·m -0,126 N·m -1,50% 40,00° 0,00° 0,00% 87 8,310 N·m -0,090 N·m -1,07% 40,90° 0,90° 2,25% 87 -0,036 N·m -0,43% -0,90° -2,25%

88 8,312 N·m -0,088 N·m -1,05% 40,00° 0,00° 0,00% 88 8,340 N·m -0,060 N·m -0,71% 41,00° 1,00° 2,50% 88 -0,028 N·m -0,33% -1,00° -2,50%

89 8,328 N·m -0,072 N·m -0,86% 40,25° 0,25° 0,63% 89 8,360 N·m -0,040 N·m -0,48% 40,90° 0,90° 2,25% 89 -0,032 N·m -0,38% -0,65° -1,62%

90 8,299 N·m -0,101 N·m -1,20% 39,75° -0,25° -0,62% 90 8,330 N·m -0,070 N·m -0,83% 40,80° 0,80° 2,00% 90 -0,031 N·m -0,37% -1,05° -2,63%

91 8,237 N·m -0,163 N·m -1,94% 39,75° -0,25° -0,62% 91 8,270 N·m -0,130 N·m -1,55% 41,10° 1,10° 2,75% 91 -0,033 N·m -0,39% -1,35° -3,38%

92 8,336 N·m -0,064 N·m -0,76% 40,00° 0,00° 0,00% 92 8,370 N·m -0,030 N·m -0,36% 40,80° 0,80° 2,00% 92 -0,034 N·m -0,40% -0,80° -2,00%

93 8,212 N·m -0,188 N·m -2,24% 39,75° -0,25° -0,62% 93 8,250 N·m -0,150 N·m -1,79% 40,80° 0,80° 2,00% 93 -0,038 N·m -0,45% -1,05° -2,63%

94 8,332 N·m -0,068 N·m -0,81% 40,25° 0,25° 0,63% 94 8,360 N·m -0,040 N·m -0,48% 40,60° 0,60° 1,50% 94 -0,028 N·m -0,33% -0,35° -0,88%

95 8,254 N·m -0,146 N·m -1,74% 40,00° 0,00° 0,00% 95 8,290 N·m -0,110 N·m -1,31% 40,80° 0,80° 2,00% 95 -0,036 N·m -0,43% -0,80° -2,00%

96 8,283 N·m -0,117 N·m -1,39% 39,75° -0,25° -0,62% 96 8,310 N·m -0,090 N·m -1,07% 40,90° 0,90° 2,25% 96 -0,027 N·m -0,32% -1,15° -2,87%

97 8,246 N·m -0,154 N·m -1,83% 39,75° -0,25° -0,62% 97 8,290 N·m -0,110 N·m -1,31% 40,90° 0,90° 2,25% 97 -0,044 N·m -0,52% -1,15° -2,87%

98 8,349 N·m -0,051 N·m -0,61% 40,00° 0,00° 0,00% 98 8,380 N·m -0,020 N·m -0,24% 40,80° 0,80° 2,00% 98 -0,031 N·m -0,37% -0,80° -2,00%

99 8,204 N·m -0,196 N·m -2,33% 39,75° -0,25° -0,62% 99 8,230 N·m -0,170 N·m -2,02% 40,80° 0,80° 2,00% 99 -0,026 N·m -0,31% -1,05° -2,63%

100 8,371 N·m -0,029 N·m -0,35% 40,25° 0,25° 0,63% 100 8,400 N·m 0,000 N·m 0,00% 40,90° 0,90° 2,25% 100 -0,029 N·m -0,35% -0,65° -1,62%
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1 - Chart - 40° - 60% 09.09.2018



2 - test point 40° - 60%

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

40 ° 40 ° 40 °

8,400 N∙m Target : 40,00 ° (degree) 8,400 N∙m Target : 40,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 2,800 N∙m Rotation angle starting torque (MαO) : 2,800 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree)

0,588 N∙m + Tolerance : 5,00 ° (degree) 0,588 N∙m + Tolerance : 5,00 ° (degree) 0,588 N∙m + Tolerance : 5,00 ° (degree)

0,588 N∙m - Tolerance : 5,00 ° (degree) 0,588 N∙m - Tolerance : 5,00 ° (degree) -0,588 N∙m - Tolerance : -5,00 ° (degree)

8,988 N∙m (To / Mmax) : 45,00 ° (degree) 8,988 N∙m (To / Mmax) : 45,00 ° (degree) 0,588 N∙m (To / Mmax) : 5,00 ° (degree)

7,812 N∙m (Tu / Mmin) : 35,00 ° (degree) 7,812 N∙m (Tu / Mmin) : 35,00 ° (degree) -0,588 N∙m (Tu / Mmin) : -5,00 ° (degree)

Speed : 1.Step : 50 rpm 2.Step : 50 rpm Speed : 1.Step : 50 rpm 2.Step : 50 rpm Speed : 1.Step : 50 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

8,4319 N·m Average x̅ 39,8875° 8,4664 N·m Average x̅ 40,8360° -0,0345 N·m Average x̅ -0,9485°

8,5680 N·m Maximal Mmax 40,7500° 8,6000 N·m Maximal Mmax 41,1000° -0,0100 N·m Maximal Mmax 0,0500°

8,3050 N·m Minimal Mmin 39,2500° 8,3400 N·m Minimal Mmin 40,5000° -0,0560 N·m Minimal Mmin -1,5000°

0,2630 N·m Scatter R (99,73%) 1,5000° 0,2600 N·m Scatter R (99,73%) 0,6000° 0,0460 N·m Scatter R (99,73%) 1,5500°

0,0548 N·m Standard deviation  s 0,2873° 0,0518 N·m Standard deviation  s 0,1299° 0,0100 N·m Standard deviation  s 0,3238°

0,3288 N·m 6 x Standard deviation 6 s 1,7238° 0,3108 N·m 6 x Standard deviation 6 s 0,7794° 0,0599 N·m 6 x Standard deviation 6 s 1,9430°

37,9436 N·m Torque rate 38,0988 N·m Torque rate -0,1552 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

3,5765 Capability index Cm Cm 5,8010 3,7833 Capability index Cm Cm 12,8309 19,6308 Capability index Cm Cm 5,1466

3,3824 Capability index Cmk Cmk 5,6705 3,3561 Capability index Cmk Cmk 10,6855 18,4793 Capability index Cmk Cmk 4,1703

SN: 18240039 Date: 2018-07-30 SN: 18240039 Date: 2018-07-30 SN: 18240039 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%)

1 8,448 N·m 0,048 N·m 0,57% 39,75° -0,25° -0,62% 1 8,480 N·m 0,080 N·m 0,95% 40,90° 0,90° 2,25% 1 -0,032 N·m -0,38% -1,15° -2,87%

2 8,374 N·m -0,026 N·m -0,31% 39,75° -0,25° -0,62% 2 8,410 N·m 0,010 N·m 0,12% 41,00° 1,00° 2,50% 2 -0,036 N·m -0,43% -1,25° -3,12%

3 8,539 N·m 0,139 N·m 1,65% 40,25° 0,25° 0,63% 3 8,570 N·m 0,170 N·m 2,02% 40,80° 0,80° 2,00% 3 -0,031 N·m -0,37% -0,55° -1,37%

4 8,413 N·m 0,013 N·m 0,15% 39,50° -0,50° -1,25% 4 8,460 N·m 0,060 N·m 0,71% 40,60° 0,60° 1,50% 4 -0,047 N·m -0,56% -1,10° -2,75%

5 8,568 N·m 0,168 N·m 2,00% 40,75° 0,75° 1,88% 5 8,600 N·m 0,200 N·m 2,38% 40,70° 0,70° 1,75% 5 -0,032 N·m -0,38% 0,05° 0,12%

6 8,440 N·m 0,040 N·m 0,48% 39,75° -0,25° -0,62% 6 8,490 N·m 0,090 N·m 1,07% 41,00° 1,00° 2,50% 6 -0,050 N·m -0,60% -1,25° -3,12%

7 8,466 N·m 0,066 N·m 0,79% 40,00° 0,00° 0,00% 7 8,490 N·m 0,090 N·m 1,07% 41,00° 1,00° 2,50% 7 -0,024 N·m -0,29% -1,00° -2,50%

8 8,406 N·m 0,006 N·m 0,07% 39,25° -0,75° -1,88% 8 8,450 N·m 0,050 N·m 0,60% 40,70° 0,70° 1,75% 8 -0,044 N·m -0,52% -1,45° -3,63%

9 8,485 N·m 0,085 N·m 1,01% 40,00° 0,00° 0,00% 9 8,510 N·m 0,110 N·m 1,31% 40,70° 0,70° 1,75% 9 -0,025 N·m -0,30% -0,70° -1,75%

10 8,532 N·m 0,132 N·m 1,57% 40,25° 0,25° 0,63% 10 8,570 N·m 0,170 N·m 2,02% 40,90° 0,90° 2,25% 10 -0,038 N·m -0,45% -0,65° -1,62%

11 8,524 N·m 0,124 N·m 1,48% 40,25° 0,25° 0,63% 11 8,540 N·m 0,140 N·m 1,67% 41,00° 1,00° 2,50% 11 -0,016 N·m -0,19% -0,75° -1,87%

12 8,493 N·m 0,093 N·m 1,11% 40,25° 0,25° 0,63% 12 8,540 N·m 0,140 N·m 1,67% 41,00° 1,00° 2,50% 12 -0,047 N·m -0,56% -0,75° -1,87%

13 8,454 N·m 0,054 N·m 0,64% 40,00° 0,00° 0,00% 13 8,480 N·m 0,080 N·m 0,95% 41,00° 1,00° 2,50% 13 -0,026 N·m -0,31% -1,00° -2,50%

14 8,429 N·m 0,029 N·m 0,35% 39,50° -0,50° -1,25% 14 8,470 N·m 0,070 N·m 0,83% 40,70° 0,70° 1,75% 14 -0,041 N·m -0,49% -1,20° -3,00%

15 8,404 N·m 0,004 N·m 0,05% 39,50° -0,50° -1,25% 15 8,430 N·m 0,030 N·m 0,36% 40,70° 0,70° 1,75% 15 -0,026 N·m -0,31% -1,20° -3,00%

16 8,466 N·m 0,066 N·m 0,79% 40,00° 0,00° 0,00% 16 8,490 N·m 0,090 N·m 1,07% 40,90° 0,90° 2,25% 16 -0,024 N·m -0,29% -0,90° -2,25%

17 8,380 N·m -0,020 N·m -0,24% 39,75° -0,25° -0,62% 17 8,420 N·m 0,020 N·m 0,24% 40,60° 0,60° 1,50% 17 -0,040 N·m -0,48% -0,85° -2,13%

18 8,497 N·m 0,097 N·m 1,15% 40,25° 0,25° 0,63% 18 8,530 N·m 0,130 N·m 1,55% 40,60° 0,60° 1,50% 18 -0,033 N·m -0,39% -0,35° -0,88%

19 8,338 N·m -0,062 N·m -0,74% 39,50° -0,50° -1,25% 19 8,370 N·m -0,030 N·m -0,36% 40,80° 0,80° 2,00% 19 -0,032 N·m -0,38% -1,30° -3,25%

20 8,431 N·m 0,031 N·m 0,37% 39,50° -0,50° -1,25% 20 8,460 N·m 0,060 N·m 0,71% 40,70° 0,70° 1,75% 20 -0,029 N·m -0,35% -1,20° -3,00%

21 8,371 N·m -0,029 N·m -0,35% 39,50° -0,50° -1,25% 21 8,410 N·m 0,010 N·m 0,12% 40,80° 0,80° 2,00% 21 -0,039 N·m -0,46% -1,30° -3,25%

22 8,536 N·m 0,136 N·m 1,62% 40,25° 0,25° 0,63% 22 8,560 N·m 0,160 N·m 1,90% 40,80° 0,80° 2,00% 22 -0,024 N·m -0,29% -0,55° -1,37%

23 8,392 N·m -0,008 N·m -0,10% 39,50° -0,50° -1,25% 23 8,430 N·m 0,030 N·m 0,36% 40,90° 0,90° 2,25% 23 -0,038 N·m -0,45% -1,40° -3,50%

24 8,506 N·m 0,106 N·m 1,26% 40,50° 0,50° 1,25% 24 8,530 N·m 0,130 N·m 1,55% 40,80° 0,80° 2,00% 24 -0,024 N·m -0,29% -0,30° -0,75%

25 8,464 N·m 0,064 N·m 0,76% 40,00° 0,00° 0,00% 25 8,500 N·m 0,100 N·m 1,19% 40,90° 0,90° 2,25% 25 -0,036 N·m -0,43% -0,90° -2,25%

26 8,491 N·m 0,091 N·m 1,08% 40,25° 0,25° 0,63% 26 8,520 N·m 0,120 N·m 1,43% 40,80° 0,80° 2,00% 26 -0,029 N·m -0,35% -0,55° -1,37%

27 8,423 N·m 0,023 N·m 0,27% 39,75° -0,25° -0,62% 27 8,460 N·m 0,060 N·m 0,71% 40,90° 0,90° 2,25% 27 -0,037 N·m -0,44% -1,15° -2,87%

28 8,413 N·m 0,013 N·m 0,15% 39,75° -0,25° -0,62% 28 8,440 N·m 0,040 N·m 0,48% 40,80° 0,80° 2,00% 28 -0,027 N·m -0,32% -1,05° -2,63%

29 8,442 N·m 0,042 N·m 0,50% 39,75° -0,25° -0,62% 29 8,480 N·m 0,080 N·m 0,95% 40,90° 0,90° 2,25% 29 -0,038 N·m -0,45% -1,15° -2,87%

30 8,456 N·m 0,056 N·m 0,67% 40,00° 0,00° 0,00% 30 8,490 N·m 0,090 N·m 1,07% 41,00° 1,00° 2,50% 30 -0,034 N·m -0,40% -1,00° -2,50%

31 8,464 N·m 0,064 N·m 0,76% 39,75° -0,25° -0,62% 31 8,500 N·m 0,100 N·m 1,19% 40,90° 0,90° 2,25% 31 -0,036 N·m -0,43% -1,15° -2,87%

32 8,475 N·m 0,075 N·m 0,89% 40,00° 0,00° 0,00% 32 8,500 N·m 0,100 N·m 1,19% 40,80° 0,80° 2,00% 32 -0,025 N·m -0,30% -0,80° -2,00%

33 8,456 N·m 0,056 N·m 0,67% 40,00° 0,00° 0,00% 33 8,500 N·m 0,100 N·m 1,19% 41,00° 1,00° 2,50% 33 -0,044 N·m -0,52% -1,00° -2,50%

34 8,417 N·m 0,017 N·m 0,20% 39,75° -0,25° -0,62% 34 8,440 N·m 0,040 N·m 0,48% 40,80° 0,80° 2,00% 34 -0,023 N·m -0,27% -1,05° -2,63%

35 8,444 N·m 0,044 N·m 0,52% 40,00° 0,00° 0,00% 35 8,480 N·m 0,080 N·m 0,95% 41,00° 1,00° 2,50% 35 -0,036 N·m -0,43% -1,00° -2,50%

36 8,322 N·m -0,078 N·m -0,93% 39,75° -0,25° -0,62% 36 8,370 N·m -0,030 N·m -0,36% 40,70° 0,70° 1,75% 36 -0,048 N·m -0,57% -0,95° -2,38%

37 8,462 N·m 0,062 N·m 0,74% 40,00° 0,00° 0,00% 37 8,500 N·m 0,100 N·m 1,19% 40,60° 0,60° 1,50% 37 -0,038 N·m -0,45% -0,60° -1,50%

38 8,340 N·m -0,060 N·m -0,71% 39,75° -0,25° -0,62% 38 8,380 N·m -0,020 N·m -0,24% 40,90° 0,90° 2,25% 38 -0,040 N·m -0,48% -1,15° -2,87%

39 8,421 N·m 0,021 N·m 0,25% 39,50° -0,50° -1,25% 39 8,440 N·m 0,040 N·m 0,48% 40,80° 0,80° 2,00% 39 -0,019 N·m -0,23% -1,30° -3,25%

40 8,382 N·m -0,018 N·m -0,21% 40,00° 0,00° 0,00% 40 8,430 N·m 0,030 N·m 0,36% 40,80° 0,80° 2,00% 40 -0,048 N·m -0,57% -0,80° -2,00%

41 8,427 N·m 0,027 N·m 0,32% 40,00° 0,00° 0,00% 41 8,450 N·m 0,050 N·m 0,60% 40,50° 0,50° 1,25% 41 -0,023 N·m -0,27% -0,50° -1,25%

42 8,390 N·m -0,010 N·m -0,12% 39,75° -0,25° -0,62% 42 8,440 N·m 0,040 N·m 0,48% 41,10° 1,10° 2,75% 42 -0,050 N·m -0,60% -1,35° -3,38%

43 8,501 N·m 0,101 N·m 1,20% 40,25° 0,25° 0,63% 43 8,520 N·m 0,120 N·m 1,43% 40,60° 0,60° 1,50% 43 -0,019 N·m -0,23% -0,35° -0,88%

44 8,404 N·m 0,004 N·m 0,05% 39,75° -0,25° -0,62% 44 8,440 N·m 0,040 N·m 0,48% 40,90° 0,90° 2,25% 44 -0,036 N·m -0,43% -1,15° -2,87%

45 8,462 N·m 0,062 N·m 0,74% 40,00° 0,00° 0,00% 45 8,490 N·m 0,090 N·m 1,07% 41,00° 1,00° 2,50% 45 -0,028 N·m -0,33% -1,00° -2,50%

46 8,376 N·m -0,024 N·m -0,29% 39,50° -0,50° -1,25% 46 8,430 N·m 0,030 N·m 0,36% 41,00° 1,00° 2,50% 46 -0,054 N·m -0,64% -1,50° -3,75%

47 8,530 N·m 0,130 N·m 1,55% 40,50° 0,50° 1,25% 47 8,570 N·m 0,170 N·m 2,02% 40,80° 0,80° 2,00% 47 -0,040 N·m -0,48% -0,30° -0,75%

48 8,396 N·m -0,004 N·m -0,05% 39,50° -0,50° -1,25% 48 8,450 N·m 0,050 N·m 0,60% 40,70° 0,70° 1,75% 48 -0,054 N·m -0,64% -1,20° -3,00%

49 8,458 N·m 0,058 N·m 0,69% 40,00° 0,00° 0,00% 49 8,490 N·m 0,090 N·m 1,07% 40,80° 0,80° 2,00% 49 -0,032 N·m -0,38% -0,80° -2,00%

50 8,466 N·m 0,066 N·m 0,79% 40,00° 0,00° 0,00% 50 8,510 N·m 0,110 N·m 1,31% 40,70° 0,70° 1,75% 50 -0,044 N·m -0,52% -0,70° -1,75%

51 8,452 N·m 0,052 N·m 0,62% 40,00° 0,00° 0,00% 51 8,470 N·m 0,070 N·m 0,83% 40,90° 0,90° 2,25% 51 -0,018 N·m -0,21% -0,90° -2,25%

52 8,458 N·m 0,058 N·m 0,69% 39,75° -0,25° -0,62% 52 8,490 N·m 0,090 N·m 1,07% 40,80° 0,80° 2,00% 52 -0,032 N·m -0,38% -1,05° -2,63%

53 8,338 N·m -0,062 N·m -0,74% 39,50° -0,50° -1,25% 53 8,370 N·m -0,030 N·m -0,36% 40,90° 0,90° 2,25% 53 -0,032 N·m -0,38% -1,40° -3,50%

54 8,491 N·m 0,091 N·m 1,08% 40,25° 0,25° 0,63% 54 8,530 N·m 0,130 N·m 1,55% 40,80° 0,80° 2,00% 54 -0,039 N·m -0,46% -0,55° -1,37%

55 8,309 N·m -0,091 N·m -1,08% 39,75° -0,25° -0,62% 55 8,350 N·m -0,050 N·m -0,60% 41,00° 1,00° 2,50% 55 -0,041 N·m -0,49% -1,25° -3,12%

56 8,392 N·m -0,008 N·m -0,10% 39,50° -0,50° -1,25% 56 8,420 N·m 0,020 N·m 0,24% 40,80° 0,80° 2,00% 56 -0,028 N·m -0,33% -1,30° -3,25%

57 8,367 N·m -0,033 N·m -0,39% 39,75° -0,25° -0,62% 57 8,410 N·m 0,010 N·m 0,12% 41,00° 1,00° 2,50% 57 -0,043 N·m -0,51% -1,25° -3,12%

58 8,477 N·m 0,077 N·m 0,92% 40,25° 0,25° 0,63% 58 8,510 N·m 0,110 N·m 1,31% 40,90° 0,90° 2,25% 58 -0,033 N·m -0,39% -0,65° -1,62%

59 8,419 N·m 0,019 N·m 0,23% 40,00° 0,00° 0,00% 59 8,470 N·m 0,070 N·m 0,83% 40,90° 0,90° 2,25% 59 -0,051 N·m -0,61% -0,90° -2,25%

60 8,532 N·m 0,132 N·m 1,57% 40,25° 0,25° 0,63% 60 8,550 N·m 0,150 N·m 1,79% 40,70° 0,70° 1,75% 60 -0,018 N·m -0,21% -0,45° -1,13%

61 8,400 N·m 0,000 N·m 0,00% 39,75° -0,25° -0,62% 61 8,440 N·m 0,040 N·m 0,48% 40,90° 0,90° 2,25% 61 -0,040 N·m -0,48% -1,15° -2,87%

62 8,458 N·m 0,058 N·m 0,69% 40,00° 0,00° 0,00% 62 8,490 N·m 0,090 N·m 1,07% 40,90° 0,90° 2,25% 62 -0,032 N·m -0,38% -0,90° -2,25%

63 8,442 N·m 0,042 N·m 0,50% 39,75° -0,25° -0,62% 63 8,490 N·m 0,090 N·m 1,07% 41,00° 1,00° 2,50% 63 -0,048 N·m -0,57% -1,25° -3,12%

64 8,400 N·m 0,000 N·m 0,00% 39,75° -0,25° -0,62% 64 8,410 N·m 0,010 N·m 0,12% 40,80° 0,80° 2,00% 64 -0,010 N·m -0,12% -1,05° -2,63%

65 8,440 N·m 0,040 N·m 0,48% 39,75° -0,25° -0,62% 65 8,470 N·m 0,070 N·m 0,83% 40,70° 0,70° 1,75% 65 -0,030 N·m -0,36% -0,95° -2,38%

66 8,411 N·m 0,011 N·m 0,13% 39,75° -0,25° -0,62% 66 8,430 N·m 0,030 N·m 0,36% 40,60° 0,60° 1,50% 66 -0,019 N·m -0,23% -0,85° -2,13%

67 8,458 N·m 0,058 N·m 0,69% 39,50° -0,50° -1,25% 67 8,490 N·m 0,090 N·m 1,07% 41,00° 1,00° 2,50% 67 -0,032 N·m -0,38% -1,50° -3,75%

68 8,468 N·m 0,068 N·m 0,81% 40,25° 0,25° 0,63% 68 8,500 N·m 0,100 N·m 1,19% 41,00° 1,00° 2,50% 68 -0,032 N·m -0,38% -0,75° -1,87%

69 8,448 N·m 0,048 N·m 0,57% 39,75° -0,25° -0,62% 69 8,480 N·m 0,080 N·m 0,95% 41,00° 1,00° 2,50% 69 -0,032 N·m -0,38% -1,25° -3,12%

70 8,409 N·m 0,009 N·m 0,11% 39,75° -0,25° -0,62% 70 8,440 N·m 0,040 N·m 0,48% 40,70° 0,70° 1,75% 70 -0,031 N·m -0,37% -0,95° -2,38%

71 8,404 N·m 0,004 N·m 0,05% 39,50° -0,50° -1,25% 71 8,450 N·m 0,050 N·m 0,60% 40,80° 0,80° 2,00% 71 -0,046 N·m -0,55% -1,30° -3,25%

72 8,376 N·m -0,024 N·m -0,29% 39,75° -0,25° -0,62% 72 8,410 N·m 0,010 N·m 0,12% 40,80° 0,80° 2,00% 72 -0,034 N·m -0,40% -1,05° -2,63%

73 8,427 N·m 0,027 N·m 0,32% 39,75° -0,25° -0,62% 73 8,460 N·m 0,060 N·m 0,71% 40,80° 0,80° 2,00% 73 -0,033 N·m -0,39% -1,05° -2,63%

74 8,373 N·m -0,027 N·m -0,32% 40,00° 0,00° 0,00% 74 8,410 N·m 0,010 N·m 0,12% 41,00° 1,00° 2,50% 74 -0,037 N·m -0,44% -1,00° -2,50%

75 8,468 N·m 0,068 N·m 0,81% 40,25° 0,25° 0,63% 75 8,510 N·m 0,110 N·m 1,31% 40,90° 0,90° 2,25% 75 -0,042 N·m -0,50% -0,65° -1,62%

76 8,305 N·m -0,095 N·m -1,13% 39,75° -0,25° -0,62% 76 8,340 N·m -0,060 N·m -0,71% 40,80° 0,80° 2,00% 76 -0,035 N·m -0,42% -1,05° -2,63%

77 8,466 N·m 0,066 N·m 0,79% 40,25° 0,25° 0,63% 77 8,500 N·m 0,100 N·m 1,19% 40,90° 0,90° 2,25% 77 -0,034 N·m -0,40% -0,65° -1,62%

78 8,322 N·m -0,078 N·m -0,93% 39,50° -0,50° -1,25% 78 8,370 N·m -0,030 N·m -0,36% 40,90° 0,90° 2,25% 78 -0,048 N·m -0,57% -1,40° -3,50%

79 8,404 N·m 0,004 N·m 0,05% 39,75° -0,25° -0,62% 79 8,430 N·m 0,030 N·m 0,36% 40,80° 0,80° 2,00% 79 -0,026 N·m -0,31% -1,05° -2,63%

80 8,392 N·m -0,008 N·m -0,10% 39,75° -0,25° -0,62% 80 8,440 N·m 0,040 N·m 0,48% 41,00° 1,00° 2,50% 80 -0,048 N·m -0,57% -1,25° -3,12%

81 8,479 N·m 0,079 N·m 0,94% 40,00° 0,00° 0,00% 81 8,500 N·m 0,100 N·m 1,19% 41,00° 1,00° 2,50% 81 -0,021 N·m -0,25% -1,00° -2,50%

82 8,396 N·m -0,004 N·m -0,05% 39,75° -0,25° -0,62% 82 8,450 N·m 0,050 N·m 0,60% 40,70° 0,70° 1,75% 82 -0,054 N·m -0,64% -0,95° -2,38%

83 8,499 N·m 0,099 N·m 1,18% 40,25° 0,25° 0,63% 83 8,530 N·m 0,130 N·m 1,55% 40,70° 0,70° 1,75% 83 -0,031 N·m -0,37% -0,45° -1,13%

84 8,369 N·m -0,031 N·m -0,37% 39,75° -0,25° -0,62% 84 8,420 N·m 0,020 N·m 0,24% 40,90° 0,90° 2,25% 84 -0,051 N·m -0,61% -1,15° -2,87%

85 8,483 N·m 0,083 N·m 0,99% 40,50° 0,50° 1,25% 85 8,500 N·m 0,100 N·m 1,19% 40,60° 0,60° 1,50% 85 -0,017 N·m -0,20% -0,10° -0,25%

86 8,384 N·m -0,016 N·m -0,19% 39,75° -0,25° -0,62% 86 8,440 N·m 0,040 N·m 0,48% 40,80° 0,80° 2,00% 86 -0,056 N·m -0,67% -1,05° -2,63%

87 8,452 N·m 0,052 N·m 0,62% 40,00° 0,00° 0,00% 87 8,480 N·m 0,080 N·m 0,95% 40,80° 0,80° 2,00% 87 -0,028 N·m -0,33% -0,80° -2,00%

88 8,380 N·m -0,020 N·m -0,24% 39,50° -0,50° -1,25% 88 8,420 N·m 0,020 N·m 0,24% 40,80° 0,80° 2,00% 88 -0,040 N·m -0,48% -1,30° -3,25%

89 8,421 N·m 0,021 N·m 0,25% 40,00° 0,00° 0,00% 89 8,450 N·m 0,050 N·m 0,60% 40,70° 0,70° 1,75% 89 -0,029 N·m -0,35% -0,70° -1,75%

90 8,417 N·m 0,017 N·m 0,20% 39,75° -0,25° -0,62% 90 8,460 N·m 0,060 N·m 0,71% 41,00° 1,00° 2,50% 90 -0,043 N·m -0,51% -1,25° -3,12%

91 8,477 N·m 0,077 N·m 0,92% 40,25° 0,25° 0,63% 91 8,490 N·m 0,090 N·m 1,07% 40,60° 0,60° 1,50% 91 -0,013 N·m -0,15% -0,35° -0,88%

92 8,440 N·m 0,040 N·m 0,48% 40,00° 0,00° 0,00% 92 8,480 N·m 0,080 N·m 0,95% 40,80° 0,80° 2,00% 92 -0,040 N·m -0,48% -0,80° -2,00%

93 8,404 N·m 0,004 N·m 0,05% 39,75° -0,25° -0,62% 93 8,440 N·m 0,040 N·m 0,48% 40,70° 0,70° 1,75% 93 -0,036 N·m -0,43% -0,95° -2,38%

94 8,433 N·m 0,033 N·m 0,39% 39,75° -0,25° -0,62% 94 8,480 N·m 0,080 N·m 0,95% 40,80° 0,80° 2,00% 94 -0,047 N·m -0,56% -1,05° -2,63%

95 8,407 N·m 0,007 N·m 0,08% 40,00° 0,00° 0,00% 95 8,440 N·m 0,040 N·m 0,48% 40,90° 0,90° 2,25% 95 -0,033 N·m -0,39% -0,90° -2,25%

96 8,409 N·m 0,009 N·m 0,11% 39,75° -0,25° -0,62% 96 8,430 N·m 0,030 N·m 0,36% 40,90° 0,90° 2,25% 96 -0,021 N·m -0,25% -1,15° -2,87%

97 8,336 N·m -0,064 N·m -0,76% 39,75° -0,25° -0,62% 97 8,370 N·m -0,030 N·m -0,36% 41,00° 1,00° 2,50% 97 -0,034 N·m -0,40% -1,25° -3,12%

98 8,458 N·m 0,058 N·m 0,69% 40,00° 0,00° 0,00% 98 8,490 N·m 0,090 N·m 1,07% 40,80° 0,80° 2,00% 98 -0,032 N·m -0,38% -0,80° -2,00%

99 8,357 N·m -0,043 N·m -0,51% 39,75° -0,25° -0,62% 99 8,390 N·m -0,010 N·m -0,12% 41,00° 1,00° 2,50% 99 -0,033 N·m -0,39% -1,25° -3,12%

100 8,510 N·m 0,110 N·m 1,31% 40,50° 0,50° 1,25% 100 8,540 N·m 0,140 N·m 1,67% 40,80° 0,80° 2,00% 100 -0,030 N·m -0,36% -0,30° -0,75%
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6 s 6 s 6 s

Homologation Homologation Homologation Homologation Homologation

N·m/° N·m/° N·m/°

R (99,73%) R (99,73%) R (99,73%)

 s  s  s

Mmax Mmax Mmax

Mmin Mmin Mmin

n n n

x̅ x̅ x̅

Angle °(degree)

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) :

Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)

+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

± Tolerance : ± Tolerance : ± Tolerance :

Test point : Test point : Test point :

2018-07-30 Serial-no.: 18240039 2018-07-30

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240039 2018-07-30 Serial-no.: 18240039
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2 - Chart - 40° - 60%
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3 - test point 40° - 60%

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

40 ° 40 ° 40 °

8,400 N∙m Target : 40,00 ° (degree) 8,400 N∙m Target : 40,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 2,800 N∙m Rotation angle starting torque (MαO) : 2,800 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree) 7,00 % ± Tolerance : 5,00 ° (degree)

0,588 N∙m + Tolerance : 5,00 ° (degree) 0,588 N∙m + Tolerance : 5,00 ° (degree) 0,588 N∙m + Tolerance : 5,00 ° (degree)

0,588 N∙m - Tolerance : 5,00 ° (degree) 0,588 N∙m - Tolerance : 5,00 ° (degree) -0,588 N∙m - Tolerance : -5,00 ° (degree)

8,988 N∙m (To / Mmax) : 45,00 ° (degree) 8,988 N∙m (To / Mmax) : 45,00 ° (degree) 0,588 N∙m (To / Mmax) : 5,00 ° (degree)

7,812 N∙m (Tu / Mmin) : 35,00 ° (degree) 7,812 N∙m (Tu / Mmin) : 35,00 ° (degree) -0,588 N∙m (Tu / Mmin) : -5,00 ° (degree)

Speed : 1.Step : 50 rpm 2.Step : 50 rpm Speed : 1.Step : 50 rpm 2.Step : 50 rpm Speed : 1.Step : 50 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

8,4169 N·m Average x̅ 39,9050° 8,4544 N·m Average x̅ 40,8320° -0,0375 N·m Average x̅ -0,9270°

8,5260 N·m Maximal Mmax 40,7500° 8,5600 N·m Maximal Mmax 41,1000° -0,0110 N·m Maximal Mmax -0,0500°

8,2810 N·m Minimal Mmin 39,2500° 8,3200 N·m Minimal Mmin 40,6000° -0,0600 N·m Minimal Mmin -1,6500°

0,2450 N·m Scatter R (99,73%) 1,5000° 0,2400 N·m Scatter R (99,73%) 0,5000° 0,0490 N·m Scatter R (99,73%) 1,6000°

0,0529 N·m Standard deviation  s 0,3052° 0,0558 N·m Standard deviation  s 0,1127° 0,0105 N·m Standard deviation  s 0,3245°

0,3176 N·m 6 x Standard deviation 6 s 1,8313° 0,3350 N·m 6 x Standard deviation 6 s 0,6762° 0,0632 N·m 6 x Standard deviation 6 s 1,9468°

37,8759 N·m Torque rate 38,0448 N·m Torque rate -0,1689 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

3,7022 Capability index Cm Cm 5,4606 3,5102 Capability index Cm Cm 14,7875 18,5969 Capability index Cm Cm 5,1368

3,5961 Capability index Cmk Cmk 5,3569 3,1854 Capability index Cmk Cmk 12,3269 17,4096 Capability index Cmk Cmk 4,1844

SN: 18240041 Date: 2018-07-30 SN: 18240041 Date: 2018-07-30 SN: 18240041 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%)

1 8,431 N·m 0,031 N·m 0,37% 39,75° -0,25° -0,62% 1 8,480 N·m 0,080 N·m 0,95% 40,70° 0,70° 1,75% 1 -0,049 N·m -0,58% -0,95° -2,38%

2 8,384 N·m -0,016 N·m -0,19% 39,50° -0,50° -1,25% 2 8,400 N·m 0,000 N·m 0,00% 40,70° 0,70° 1,75% 2 -0,016 N·m -0,19% -1,20° -3,00%

3 8,411 N·m 0,011 N·m 0,13% 39,75° -0,25° -0,62% 3 8,460 N·m 0,060 N·m 0,71% 40,70° 0,70° 1,75% 3 -0,049 N·m -0,58% -0,95° -2,38%

4 8,477 N·m 0,077 N·m 0,92% 40,00° 0,00° 0,00% 4 8,500 N·m 0,100 N·m 1,19% 40,80° 0,80° 2,00% 4 -0,023 N·m -0,27% -0,80° -2,00%

5 8,477 N·m 0,077 N·m 0,92% 40,00° 0,00° 0,00% 5 8,520 N·m 0,120 N·m 1,43% 40,90° 0,90° 2,25% 5 -0,043 N·m -0,51% -0,90° -2,25%

6 8,415 N·m 0,015 N·m 0,18% 39,75° -0,25° -0,62% 6 8,450 N·m 0,050 N·m 0,60% 41,00° 1,00° 2,50% 6 -0,035 N·m -0,42% -1,25° -3,12%

7 8,483 N·m 0,083 N·m 0,99% 39,75° -0,25° -0,62% 7 8,530 N·m 0,130 N·m 1,55% 41,00° 1,00° 2,50% 7 -0,047 N·m -0,56% -1,25° -3,12%

8 8,466 N·m 0,066 N·m 0,79% 40,25° 0,25° 0,63% 8 8,510 N·m 0,110 N·m 1,31% 40,70° 0,70° 1,75% 8 -0,044 N·m -0,52% -0,45° -1,13%

9 8,475 N·m 0,075 N·m 0,89% 39,75° -0,25° -0,62% 9 8,500 N·m 0,100 N·m 1,19% 40,90° 0,90° 2,25% 9 -0,025 N·m -0,30% -1,15° -2,87%

10 8,450 N·m 0,050 N·m 0,60% 40,00° 0,00° 0,00% 10 8,490 N·m 0,090 N·m 1,07% 40,80° 0,80° 2,00% 10 -0,040 N·m -0,48% -0,80° -2,00%

11 8,440 N·m 0,040 N·m 0,48% 39,75° -0,25° -0,62% 11 8,490 N·m 0,090 N·m 1,07% 40,90° 0,90° 2,25% 11 -0,050 N·m -0,60% -1,15° -2,87%

12 8,456 N·m 0,056 N·m 0,67% 40,00° 0,00° 0,00% 12 8,480 N·m 0,080 N·m 0,95% 40,90° 0,90° 2,25% 12 -0,024 N·m -0,29% -0,90° -2,25%

13 8,425 N·m 0,025 N·m 0,30% 39,50° -0,50° -1,25% 13 8,450 N·m 0,050 N·m 0,60% 41,00° 1,00° 2,50% 13 -0,025 N·m -0,30% -1,50° -3,75%

14 8,468 N·m 0,068 N·m 0,81% 40,25° 0,25° 0,63% 14 8,510 N·m 0,110 N·m 1,31% 40,80° 0,80° 2,00% 14 -0,042 N·m -0,50% -0,55° -1,37%

15 8,343 N·m -0,057 N·m -0,68% 39,50° -0,50° -1,25% 15 8,380 N·m -0,020 N·m -0,24% 40,70° 0,70° 1,75% 15 -0,037 N·m -0,44% -1,20° -3,00%

16 8,433 N·m 0,033 N·m 0,39% 40,00° 0,00° 0,00% 16 8,480 N·m 0,080 N·m 0,95% 40,90° 0,90° 2,25% 16 -0,047 N·m -0,56% -0,90° -2,25%

17 8,297 N·m -0,103 N·m -1,23% 39,25° -0,75° -1,88% 17 8,340 N·m -0,060 N·m -0,71% 40,90° 0,90° 2,25% 17 -0,043 N·m -0,51% -1,65° -4,13%

18 8,437 N·m 0,037 N·m 0,44% 39,75° -0,25° -0,62% 18 8,470 N·m 0,070 N·m 0,83% 40,90° 0,90° 2,25% 18 -0,033 N·m -0,39% -1,15° -2,87%

19 8,363 N·m -0,037 N·m -0,44% 39,75° -0,25° -0,62% 19 8,400 N·m 0,000 N·m 0,00% 41,00° 1,00° 2,50% 19 -0,037 N·m -0,44% -1,25° -3,12%

20 8,439 N·m 0,039 N·m 0,46% 39,75° -0,25° -0,62% 20 8,470 N·m 0,070 N·m 0,83% 40,90° 0,90° 2,25% 20 -0,031 N·m -0,37% -1,15° -2,87%

21 8,324 N·m -0,076 N·m -0,90% 39,50° -0,50° -1,25% 21 8,360 N·m -0,040 N·m -0,48% 40,70° 0,70° 1,75% 21 -0,036 N·m -0,43% -1,20° -3,00%

22 8,470 N·m 0,070 N·m 0,83% 40,25° 0,25° 0,63% 22 8,510 N·m 0,110 N·m 1,31% 41,00° 1,00° 2,50% 22 -0,040 N·m -0,48% -0,75° -1,87%

23 8,328 N·m -0,072 N·m -0,86% 39,50° -0,50° -1,25% 23 8,370 N·m -0,030 N·m -0,36% 40,80° 0,80° 2,00% 23 -0,042 N·m -0,50% -1,30° -3,25%

24 8,508 N·m 0,108 N·m 1,29% 40,50° 0,50° 1,25% 24 8,550 N·m 0,150 N·m 1,79% 40,60° 0,60° 1,50% 24 -0,042 N·m -0,50% -0,10° -0,25%

25 8,347 N·m -0,053 N·m -0,63% 39,75° -0,25° -0,62% 25 8,380 N·m -0,020 N·m -0,24% 40,70° 0,70° 1,75% 25 -0,033 N·m -0,39% -0,95° -2,38%

26 8,450 N·m 0,050 N·m 0,60% 40,00° 0,00° 0,00% 26 8,500 N·m 0,100 N·m 1,19% 40,90° 0,90° 2,25% 26 -0,050 N·m -0,60% -0,90° -2,25%

27 8,349 N·m -0,051 N·m -0,61% 39,50° -0,50° -1,25% 27 8,360 N·m -0,040 N·m -0,48% 40,70° 0,70° 1,75% 27 -0,011 N·m -0,13% -1,20° -3,00%

28 8,458 N·m 0,058 N·m 0,69% 40,00° 0,00° 0,00% 28 8,510 N·m 0,110 N·m 1,31% 40,80° 0,80° 2,00% 28 -0,052 N·m -0,62% -0,80° -2,00%

29 8,404 N·m 0,004 N·m 0,05% 39,75° -0,25° -0,62% 29 8,420 N·m 0,020 N·m 0,24% 40,70° 0,70° 1,75% 29 -0,016 N·m -0,19% -0,95° -2,38%

30 8,433 N·m 0,033 N·m 0,39% 39,75° -0,25° -0,62% 30 8,480 N·m 0,080 N·m 0,95% 40,60° 0,60° 1,50% 30 -0,047 N·m -0,56% -0,85° -2,13%

31 8,345 N·m -0,055 N·m -0,65% 39,50° -0,50° -1,25% 31 8,370 N·m -0,030 N·m -0,36% 40,90° 0,90° 2,25% 31 -0,025 N·m -0,30% -1,40° -3,50%

32 8,423 N·m 0,023 N·m 0,27% 40,00° 0,00° 0,00% 32 8,480 N·m 0,080 N·m 0,95% 40,90° 0,90° 2,25% 32 -0,057 N·m -0,68% -0,90° -2,25%

33 8,345 N·m -0,055 N·m -0,65% 39,50° -0,50° -1,25% 33 8,370 N·m -0,030 N·m -0,36% 40,60° 0,60° 1,50% 33 -0,025 N·m -0,30% -1,10° -2,75%

34 8,407 N·m 0,007 N·m 0,08% 40,00° 0,00° 0,00% 34 8,450 N·m 0,050 N·m 0,60% 40,90° 0,90° 2,25% 34 -0,043 N·m -0,51% -0,90° -2,25%

35 8,396 N·m -0,004 N·m -0,05% 40,00° 0,00° 0,00% 35 8,430 N·m 0,030 N·m 0,36% 41,00° 1,00° 2,50% 35 -0,034 N·m -0,40% -1,00° -2,50%

36 8,407 N·m 0,007 N·m 0,08% 39,75° -0,25° -0,62% 36 8,460 N·m 0,060 N·m 0,71% 40,90° 0,90° 2,25% 36 -0,053 N·m -0,63% -1,15° -2,87%

37 8,411 N·m 0,011 N·m 0,13% 39,75° -0,25° -0,62% 37 8,440 N·m 0,040 N·m 0,48% 40,70° 0,70° 1,75% 37 -0,029 N·m -0,35% -0,95° -2,38%

38 8,371 N·m -0,029 N·m -0,35% 39,50° -0,50° -1,25% 38 8,410 N·m 0,010 N·m 0,12% 40,70° 0,70° 1,75% 38 -0,039 N·m -0,46% -1,20° -3,00%

39 8,444 N·m 0,044 N·m 0,52% 40,00° 0,00° 0,00% 39 8,470 N·m 0,070 N·m 0,83% 40,80° 0,80° 2,00% 39 -0,026 N·m -0,31% -0,80° -2,00%

40 8,390 N·m -0,010 N·m -0,12% 40,00° 0,00° 0,00% 40 8,430 N·m 0,030 N·m 0,36% 40,90° 0,90° 2,25% 40 -0,040 N·m -0,48% -0,90° -2,25%

41 8,477 N·m 0,077 N·m 0,92% 40,50° 0,50° 1,25% 41 8,500 N·m 0,100 N·m 1,19% 40,80° 0,80° 2,00% 41 -0,023 N·m -0,27% -0,30° -0,75%

42 8,409 N·m 0,009 N·m 0,11% 39,75° -0,25° -0,62% 42 8,450 N·m 0,050 N·m 0,60% 41,00° 1,00° 2,50% 42 -0,041 N·m -0,49% -1,25° -3,12%

43 8,452 N·m 0,052 N·m 0,62% 40,00° 0,00° 0,00% 43 8,480 N·m 0,080 N·m 0,95% 40,80° 0,80° 2,00% 43 -0,028 N·m -0,33% -0,80° -2,00%

44 8,448 N·m 0,048 N·m 0,57% 40,00° 0,00° 0,00% 44 8,480 N·m 0,080 N·m 0,95% 40,90° 0,90° 2,25% 44 -0,032 N·m -0,38% -0,90° -2,25%

45 8,444 N·m 0,044 N·m 0,52% 40,00° 0,00° 0,00% 45 8,470 N·m 0,070 N·m 0,83% 40,80° 0,80° 2,00% 45 -0,026 N·m -0,31% -0,80° -2,00%

46 8,440 N·m 0,040 N·m 0,48% 39,75° -0,25° -0,62% 46 8,480 N·m 0,080 N·m 0,95% 40,70° 0,70° 1,75% 46 -0,040 N·m -0,48% -0,95° -2,38%

47 8,411 N·m 0,011 N·m 0,13% 39,75° -0,25° -0,62% 47 8,440 N·m 0,040 N·m 0,48% 40,70° 0,70° 1,75% 47 -0,029 N·m -0,35% -0,95° -2,38%

48 8,452 N·m 0,052 N·m 0,62% 39,75° -0,25° -0,62% 48 8,490 N·m 0,090 N·m 1,07% 40,90° 0,90° 2,25% 48 -0,038 N·m -0,45% -1,15° -2,87%

49 8,487 N·m 0,087 N·m 1,04% 40,25° 0,25° 0,63% 49 8,530 N·m 0,130 N·m 1,55% 40,70° 0,70° 1,75% 49 -0,043 N·m -0,51% -0,45° -1,13%

50 8,407 N·m 0,007 N·m 0,08% 39,50° -0,50° -1,25% 50 8,450 N·m 0,050 N·m 0,60% 40,90° 0,90° 2,25% 50 -0,043 N·m -0,51% -1,40° -3,50%

51 8,475 N·m 0,075 N·m 0,89% 40,25° 0,25° 0,63% 51 8,510 N·m 0,110 N·m 1,31% 40,70° 0,70° 1,75% 51 -0,035 N·m -0,42% -0,45° -1,13%

52 8,444 N·m 0,044 N·m 0,52% 39,75° -0,25° -0,62% 52 8,490 N·m 0,090 N·m 1,07% 40,90° 0,90° 2,25% 52 -0,046 N·m -0,55% -1,15° -2,87%

53 8,489 N·m 0,089 N·m 1,06% 40,25° 0,25° 0,63% 53 8,520 N·m 0,120 N·m 1,43% 40,80° 0,80° 2,00% 53 -0,031 N·m -0,37% -0,55° -1,37%

54 8,460 N·m 0,060 N·m 0,71% 40,00° 0,00° 0,00% 54 8,520 N·m 0,120 N·m 1,43% 40,90° 0,90° 2,25% 54 -0,060 N·m -0,71% -0,90° -2,25%

55 8,491 N·m 0,091 N·m 1,08% 40,50° 0,50° 1,25% 55 8,520 N·m 0,120 N·m 1,43% 40,80° 0,80° 2,00% 55 -0,029 N·m -0,35% -0,30° -0,75%

56 8,477 N·m 0,077 N·m 0,92% 39,75° -0,25° -0,62% 56 8,510 N·m 0,110 N·m 1,31% 41,10° 1,10° 2,75% 56 -0,033 N·m -0,39% -1,35° -3,38%

57 8,458 N·m 0,058 N·m 0,69% 40,00° 0,00° 0,00% 57 8,500 N·m 0,100 N·m 1,19% 40,80° 0,80° 2,00% 57 -0,042 N·m -0,50% -0,80° -2,00%

58 8,404 N·m 0,004 N·m 0,05% 39,75° -0,25° -0,62% 58 8,450 N·m 0,050 N·m 0,60% 40,80° 0,80° 2,00% 58 -0,046 N·m -0,55% -1,05° -2,63%

59 8,475 N·m 0,075 N·m 0,89% 40,25° 0,25° 0,63% 59 8,510 N·m 0,110 N·m 1,31% 40,80° 0,80° 2,00% 59 -0,035 N·m -0,42% -0,55° -1,37%

60 8,427 N·m 0,027 N·m 0,32% 39,75° -0,25° -0,62% 60 8,450 N·m 0,050 N·m 0,60% 40,80° 0,80° 2,00% 60 -0,023 N·m -0,27% -1,05° -2,63%

61 8,435 N·m 0,035 N·m 0,42% 40,00° 0,00° 0,00% 61 8,480 N·m 0,080 N·m 0,95% 40,80° 0,80° 2,00% 61 -0,045 N·m -0,54% -0,80° -2,00%

62 8,376 N·m -0,024 N·m -0,29% 39,50° -0,50° -1,25% 62 8,430 N·m 0,030 N·m 0,36% 40,80° 0,80° 2,00% 62 -0,054 N·m -0,64% -1,30° -3,25%

63 8,450 N·m 0,050 N·m 0,60% 40,25° 0,25° 0,63% 63 8,490 N·m 0,090 N·m 1,07% 40,70° 0,70° 1,75% 63 -0,040 N·m -0,48% -0,45° -1,13%

64 8,355 N·m -0,045 N·m -0,54% 39,75° -0,25° -0,62% 64 8,390 N·m -0,010 N·m -0,12% 40,70° 0,70° 1,75% 64 -0,035 N·m -0,42% -0,95° -2,38%

65 8,526 N·m 0,126 N·m 1,50% 40,75° 0,75° 1,88% 65 8,560 N·m 0,160 N·m 1,90% 40,80° 0,80° 2,00% 65 -0,034 N·m -0,40% -0,05° -0,12%

66 8,332 N·m -0,068 N·m -0,81% 39,50° -0,50° -1,25% 66 8,380 N·m -0,020 N·m -0,24% 40,80° 0,80° 2,00% 66 -0,048 N·m -0,57% -1,30° -3,25%

67 8,446 N·m 0,046 N·m 0,55% 40,00° 0,00° 0,00% 67 8,490 N·m 0,090 N·m 1,07% 41,00° 1,00° 2,50% 67 -0,044 N·m -0,52% -1,00° -2,50%

68 8,334 N·m -0,066 N·m -0,79% 39,50° -0,50° -1,25% 68 8,370 N·m -0,030 N·m -0,36% 40,90° 0,90° 2,25% 68 -0,036 N·m -0,43% -1,40° -3,50%

69 8,415 N·m 0,015 N·m 0,18% 40,25° 0,25° 0,63% 69 8,470 N·m 0,070 N·m 0,83% 40,80° 0,80° 2,00% 69 -0,055 N·m -0,65% -0,55° -1,37%

70 8,328 N·m -0,072 N·m -0,86% 39,75° -0,25° -0,62% 70 8,370 N·m -0,030 N·m -0,36% 40,70° 0,70° 1,75% 70 -0,042 N·m -0,50% -0,95° -2,38%

71 8,452 N·m 0,052 N·m 0,62% 40,50° 0,50° 1,25% 71 8,500 N·m 0,100 N·m 1,19% 40,80° 0,80° 2,00% 71 -0,048 N·m -0,57% -0,30° -0,75%

72 8,281 N·m -0,119 N·m -1,42% 39,25° -0,75° -1,88% 72 8,320 N·m -0,080 N·m -0,95% 40,70° 0,70° 1,75% 72 -0,039 N·m -0,46% -1,45° -3,63%

73 8,427 N·m 0,027 N·m 0,32% 40,25° 0,25° 0,63% 73 8,470 N·m 0,070 N·m 0,83% 40,90° 0,90° 2,25% 73 -0,043 N·m -0,51% -0,65° -1,62%

74 8,307 N·m -0,093 N·m -1,11% 39,50° -0,50° -1,25% 74 8,340 N·m -0,060 N·m -0,71% 40,70° 0,70° 1,75% 74 -0,033 N·m -0,39% -1,20° -3,00%

75 8,402 N·m 0,002 N·m 0,02% 39,75° -0,25° -0,62% 75 8,450 N·m 0,050 N·m 0,60% 41,00° 1,00° 2,50% 75 -0,048 N·m -0,57% -1,25° -3,12%

76 8,365 N·m -0,035 N·m -0,42% 40,00° 0,00° 0,00% 76 8,400 N·m 0,000 N·m 0,00% 40,80° 0,80° 2,00% 76 -0,035 N·m -0,42% -0,80° -2,00%

77 8,466 N·m 0,066 N·m 0,79% 40,25° 0,25° 0,63% 77 8,510 N·m 0,110 N·m 1,31% 41,00° 1,00° 2,50% 77 -0,044 N·m -0,52% -0,75° -1,87%

78 8,320 N·m -0,080 N·m -0,95% 39,50° -0,50° -1,25% 78 8,350 N·m -0,050 N·m -0,60% 40,80° 0,80° 2,00% 78 -0,030 N·m -0,36% -1,30° -3,25%

79 8,481 N·m 0,081 N·m 0,96% 40,50° 0,50° 1,25% 79 8,530 N·m 0,130 N·m 1,55% 40,80° 0,80° 2,00% 79 -0,049 N·m -0,58% -0,30° -0,75%

80 8,378 N·m -0,022 N·m -0,26% 40,00° 0,00° 0,00% 80 8,420 N·m 0,020 N·m 0,24% 40,90° 0,90° 2,25% 80 -0,042 N·m -0,50% -0,90° -2,25%

81 8,458 N·m 0,058 N·m 0,69% 40,50° 0,50° 1,25% 81 8,500 N·m 0,100 N·m 1,19% 40,80° 0,80° 2,00% 81 -0,042 N·m -0,50% -0,30° -0,75%

82 8,345 N·m -0,055 N·m -0,65% 39,75° -0,25° -0,62% 82 8,380 N·m -0,020 N·m -0,24% 40,90° 0,90° 2,25% 82 -0,035 N·m -0,42% -1,15° -2,87%

83 8,444 N·m 0,044 N·m 0,52% 40,00° 0,00° 0,00% 83 8,490 N·m 0,090 N·m 1,07% 40,80° 0,80° 2,00% 83 -0,046 N·m -0,55% -0,80° -2,00%

84 8,384 N·m -0,016 N·m -0,19% 39,75° -0,25° -0,62% 84 8,400 N·m 0,000 N·m 0,00% 40,90° 0,90° 2,25% 84 -0,016 N·m -0,19% -1,15° -2,87%

85 8,483 N·m 0,083 N·m 0,99% 40,50° 0,50° 1,25% 85 8,530 N·m 0,130 N·m 1,55% 40,70° 0,70° 1,75% 85 -0,047 N·m -0,56% -0,20° -0,50%

86 8,386 N·m -0,014 N·m -0,17% 40,00° 0,00° 0,00% 86 8,420 N·m 0,020 N·m 0,24% 41,10° 1,10° 2,75% 86 -0,034 N·m -0,40% -1,10° -2,75%

87 8,468 N·m 0,068 N·m 0,81% 40,25° 0,25° 0,63% 87 8,520 N·m 0,120 N·m 1,43% 40,90° 0,90° 2,25% 87 -0,052 N·m -0,62% -0,65° -1,62%

88 8,359 N·m -0,041 N·m -0,49% 39,75° -0,25° -0,62% 88 8,380 N·m -0,020 N·m -0,24% 40,80° 0,80° 2,00% 88 -0,021 N·m -0,25% -1,05° -2,63%

89 8,437 N·m 0,037 N·m 0,44% 40,00° 0,00° 0,00% 89 8,490 N·m 0,090 N·m 1,07% 40,80° 0,80° 2,00% 89 -0,053 N·m -0,63% -0,80° -2,00%

90 8,409 N·m 0,009 N·m 0,11% 40,00° 0,00° 0,00% 90 8,440 N·m 0,040 N·m 0,48% 41,00° 1,00° 2,50% 90 -0,031 N·m -0,37% -1,00° -2,50%

91 8,485 N·m 0,085 N·m 1,01% 40,25° 0,25° 0,63% 91 8,510 N·m 0,110 N·m 1,31% 40,80° 0,80° 2,00% 91 -0,025 N·m -0,30% -0,55° -1,37%

92 8,396 N·m -0,004 N·m -0,05% 40,00° 0,00° 0,00% 92 8,410 N·m 0,010 N·m 0,12% 41,00° 1,00° 2,50% 92 -0,014 N·m -0,17% -1,00° -2,50%

93 8,378 N·m -0,022 N·m -0,26% 39,75° -0,25° -0,62% 93 8,420 N·m 0,020 N·m 0,24% 40,80° 0,80° 2,00% 93 -0,042 N·m -0,50% -1,05° -2,63%

94 8,349 N·m -0,051 N·m -0,61% 39,75° -0,25° -0,62% 94 8,370 N·m -0,030 N·m -0,36% 40,90° 0,90° 2,25% 94 -0,021 N·m -0,25% -1,15° -2,87%

95 8,464 N·m 0,064 N·m 0,76% 40,00° 0,00° 0,00% 95 8,510 N·m 0,110 N·m 1,31% 40,70° 0,70° 1,75% 95 -0,046 N·m -0,55% -0,70° -1,75%

96 8,361 N·m -0,039 N·m -0,46% 39,75° -0,25° -0,62% 96 8,390 N·m -0,010 N·m -0,12% 41,00° 1,00° 2,50% 96 -0,029 N·m -0,35% -1,25° -3,12%

97 8,435 N·m 0,035 N·m 0,42% 40,00° 0,00° 0,00% 97 8,490 N·m 0,090 N·m 1,07% 40,70° 0,70° 1,75% 97 -0,055 N·m -0,65% -0,70° -1,75%

98 8,363 N·m -0,037 N·m -0,44% 39,75° -0,25° -0,62% 98 8,390 N·m -0,010 N·m -0,12% 40,90° 0,90° 2,25% 98 -0,027 N·m -0,32% -1,15° -2,87%

99 8,386 N·m -0,014 N·m -0,17% 39,75° -0,25° -0,62% 99 8,430 N·m 0,030 N·m 0,36% 40,80° 0,80° 2,00% 99 -0,044 N·m -0,52% -1,05° -2,63%

100 8,413 N·m 0,013 N·m 0,15% 40,25° 0,25° 0,63% 100 8,440 N·m 0,040 N·m 0,48% 41,00° 1,00° 2,50% 100 -0,027 N·m -0,32% -0,75° -1,87%
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3 - Chart - 40° - 60%
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1 - test point 180° - 80%

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

180 ° 180 ° 180 °

11,200 N∙m Target : 180,00 ° (degree) 11,200 N∙m Target : 180,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 2,800 N∙m Rotation angle starting torque (MαO) : 2,800 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 10,00 ° (degree) 7,00 % ± Tolerance : 10,00 ° (degree) 7,00 % ± Tolerance : 10,00 ° (degree)

0,784 N∙m + Tolerance : 10,00 ° (degree) 0,784 N∙m + Tolerance : 10,00 ° (degree) 0,784 N∙m + Tolerance : 10,00 ° (degree)

0,784 N∙m - Tolerance : 10,00 ° (degree) 0,784 N∙m - Tolerance : 10,00 ° (degree) -0,784 N∙m - Tolerance : -10,00 ° (degree)

11,984 N∙m (To / Mmax) : 190,00 ° (degree) 11,984 N∙m (To / Mmax) : 190,00 ° (degree) 0,784 N∙m (To / Mmax) : 10,00 ° (degree)

10,416 N∙m (Tu / Mmin) : 170,00 ° (degree) 10,416 N∙m (Tu / Mmin) : 170,00 ° (degree) -0,784 N∙m (Tu / Mmin) : -10,00 ° (degree)

Speed : 1.Step : 50 rpm 2.Step : 50 rpm Speed : 1.Step : 50 rpm 2.Step : 50 rpm Speed : 1.Step : 50 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

11,1370 N·m Average x̅ 180,4800° 11,1792 N·m Average x̅ 180,8530° -0,0422 N·m Average x̅ -0,3730°

11,2650 N·m Maximal Mmax 181,7500° 11,2900 N·m Maximal Mmax 181,3000° 0,0090 N·m Maximal Mmax 1,0500°

10,9410 N·m Minimal Mmin 179,2500° 11,0100 N·m Minimal Mmin 180,2000° -0,0830 N·m Minimal Mmin -1,7000°

0,3240 N·m Scatter R (99,73%) 2,5000° 0,2800 N·m Scatter R (99,73%) 1,1000° 0,0920 N·m Scatter R (99,73%) 2,7500°

0,0835 N·m Standard deviation  s 0,6510° 0,0726 N·m Standard deviation  s 0,1888° 0,0233 N·m Standard deviation  s 0,6789°

0,5012 N·m 6 x Standard deviation 6 s 3,9062° 0,4354 N·m 6 x Standard deviation 6 s 1,1328° 0,1398 N·m 6 x Standard deviation 6 s 4,0733°

11,1370 N·m Torque rate 11,1792 N·m Torque rate -0,0422 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

3,1283 Capability index Cm Cm 5,1201 3,6013 Capability index Cm Cm 17,6549 11,2158 Capability index Cm Cm 4,9100

2,8767 Capability index Cmk Cmk 4,8743 3,5057 Capability index Cmk Cmk 16,1489 10,6115 Capability index Cmk Cmk 4,7269

SN: 18240032 Date: 2018-07-30 SN: 18240032 Date: 2018-07-30 SN: 18240032 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%)

1 11,074 N·m -0,126 N·m -1,13% 179,50° -0,50° -0,28% 1 11,140 N·m -0,060 N·m -0,54% 181,00° 1,00° 0,56% 1 -0,066 N·m -0,59% -1,50° -0,83%

2 11,039 N·m -0,161 N·m -1,44% 180,25° 0,25° 0,14% 2 11,080 N·m -0,120 N·m -1,07% 181,00° 1,00° 0,56% 2 -0,041 N·m -0,37% -0,75° -0,42%

3 11,039 N·m -0,161 N·m -1,44% 180,50° 0,50° 0,28% 3 11,110 N·m -0,090 N·m -0,80% 180,90° 0,90° 0,50% 3 -0,071 N·m -0,63% -0,40° -0,22%

4 11,152 N·m -0,048 N·m -0,43% 181,25° 1,25° 0,69% 4 11,220 N·m 0,020 N·m 0,18% 180,90° 0,90° 0,50% 4 -0,068 N·m -0,61% 0,35° 0,19%

5 11,222 N·m 0,022 N·m 0,20% 181,25° 1,25° 0,69% 5 11,280 N·m 0,080 N·m 0,71% 180,90° 0,90° 0,50% 5 -0,058 N·m -0,52% 0,35° 0,19%

6 11,167 N·m -0,033 N·m -0,29% 181,00° 1,00° 0,56% 6 11,220 N·m 0,020 N·m 0,18% 180,80° 0,80° 0,44% 6 -0,053 N·m -0,47% 0,20° 0,11%

7 11,140 N·m -0,060 N·m -0,54% 181,25° 1,25° 0,69% 7 11,170 N·m -0,030 N·m -0,27% 180,90° 0,90° 0,50% 7 -0,030 N·m -0,27% 0,35° 0,19%

8 11,171 N·m -0,029 N·m -0,26% 181,25° 1,25° 0,69% 8 11,190 N·m -0,010 N·m -0,09% 180,80° 0,80° 0,44% 8 -0,019 N·m -0,17% 0,45° 0,25%

9 11,195 N·m -0,005 N·m -0,04% 180,75° 0,75° 0,42% 9 11,210 N·m 0,010 N·m 0,09% 180,80° 0,80° 0,44% 9 -0,015 N·m -0,13% -0,05° -0,03%

10 11,234 N·m 0,034 N·m 0,30% 181,25° 1,25° 0,69% 10 11,230 N·m 0,030 N·m 0,27% 181,00° 1,00° 0,56% 10 0,004 N·m 0,04% 0,25° 0,14%

11 11,206 N·m 0,006 N·m 0,05% 180,50° 0,50° 0,28% 11 11,210 N·m 0,010 N·m 0,09% 181,00° 1,00° 0,56% 11 -0,004 N·m -0,04% -0,50° -0,28%

12 11,191 N·m -0,009 N·m -0,08% 180,50° 0,50° 0,28% 12 11,190 N·m -0,010 N·m -0,09% 181,00° 1,00° 0,56% 12 0,001 N·m 0,01% -0,50° -0,28%

13 11,179 N·m -0,021 N·m -0,19% 179,25° -0,75° -0,42% 13 11,200 N·m 0,000 N·m 0,00% 180,70° 0,70° 0,39% 13 -0,021 N·m -0,19% -1,45° -0,81%

14 11,210 N·m 0,010 N·m 0,09% 179,75° -0,25° -0,14% 14 11,240 N·m 0,040 N·m 0,36% 180,50° 0,50° 0,28% 14 -0,030 N·m -0,27% -0,75° -0,42%

15 11,171 N·m -0,029 N·m -0,26% 179,50° -0,50° -0,28% 15 11,220 N·m 0,020 N·m 0,18% 180,80° 0,80° 0,44% 15 -0,049 N·m -0,44% -1,30° -0,72%

16 11,070 N·m -0,130 N·m -1,16% 179,75° -0,25° -0,14% 16 11,110 N·m -0,090 N·m -0,80% 180,80° 0,80° 0,44% 16 -0,040 N·m -0,36% -1,05° -0,58%

17 11,019 N·m -0,181 N·m -1,62% 179,75° -0,25° -0,14% 17 11,080 N·m -0,120 N·m -1,07% 180,90° 0,90° 0,50% 17 -0,061 N·m -0,54% -1,15° -0,64%

18 10,945 N·m -0,255 N·m -2,28% 180,00° 0,00° 0,00% 18 11,010 N·m -0,190 N·m -1,70% 181,00° 1,00° 0,56% 18 -0,065 N·m -0,58% -1,00° -0,56%

19 11,031 N·m -0,169 N·m -1,51% 180,50° 0,50° 0,28% 19 11,090 N·m -0,110 N·m -0,98% 180,60° 0,60° 0,33% 19 -0,059 N·m -0,53% -0,10° -0,06%

20 11,093 N·m -0,107 N·m -0,96% 180,75° 0,75° 0,42% 20 11,140 N·m -0,060 N·m -0,54% 180,20° 0,20° 0,11% 20 -0,047 N·m -0,42% 0,55° 0,31%

21 11,152 N·m -0,048 N·m -0,43% 181,25° 1,25° 0,69% 21 11,220 N·m 0,020 N·m 0,18% 180,70° 0,70° 0,39% 21 -0,068 N·m -0,61% 0,55° 0,31%

22 11,191 N·m -0,009 N·m -0,08% 181,00° 1,00° 0,56% 22 11,260 N·m 0,060 N·m 0,54% 180,90° 0,90° 0,50% 22 -0,069 N·m -0,62% 0,10° 0,06%

23 11,199 N·m -0,001 N·m -0,01% 181,25° 1,25° 0,69% 23 11,240 N·m 0,040 N·m 0,36% 180,70° 0,70° 0,39% 23 -0,041 N·m -0,37% 0,55° 0,31%

24 11,160 N·m -0,040 N·m -0,36% 181,75° 1,75° 0,97% 24 11,190 N·m -0,010 N·m -0,09% 181,00° 1,00° 0,56% 24 -0,030 N·m -0,27% 0,75° 0,42%

25 11,226 N·m 0,026 N·m 0,23% 181,00° 1,00° 0,56% 25 11,240 N·m 0,040 N·m 0,36% 180,80° 0,80° 0,44% 25 -0,014 N·m -0,12% 0,20° 0,11%

26 11,218 N·m 0,018 N·m 0,16% 180,75° 0,75° 0,42% 26 11,230 N·m 0,030 N·m 0,27% 180,90° 0,90° 0,50% 26 -0,012 N·m -0,11% -0,15° -0,08%

27 11,249 N·m 0,049 N·m 0,44% 180,75° 0,75° 0,42% 27 11,240 N·m 0,040 N·m 0,36% 180,70° 0,70° 0,39% 27 0,009 N·m 0,08% 0,05° 0,03%

28 11,191 N·m -0,009 N·m -0,08% 180,50° 0,50° 0,28% 28 11,220 N·m 0,020 N·m 0,18% 181,10° 1,10° 0,61% 28 -0,029 N·m -0,26% -0,60° -0,33%

29 11,160 N·m -0,040 N·m -0,36% 179,75° -0,25° -0,14% 29 11,200 N·m 0,000 N·m 0,00% 180,90° 0,90° 0,50% 29 -0,040 N·m -0,36% -1,15° -0,64%

30 11,187 N·m -0,013 N·m -0,12% 179,75° -0,25° -0,14% 30 11,230 N·m 0,030 N·m 0,27% 180,80° 0,80° 0,44% 30 -0,043 N·m -0,38% -1,05° -0,58%

31 11,148 N·m -0,052 N·m -0,46% 179,50° -0,50° -0,28% 31 11,190 N·m -0,010 N·m -0,09% 180,50° 0,50° 0,28% 31 -0,042 N·m -0,38% -1,00° -0,56%

32 11,101 N·m -0,099 N·m -0,88% 179,50° -0,50° -0,28% 32 11,160 N·m -0,040 N·m -0,36% 180,80° 0,80° 0,44% 32 -0,059 N·m -0,53% -1,30° -0,72%

33 10,988 N·m -0,212 N·m -1,89% 179,25° -0,75° -0,42% 33 11,040 N·m -0,160 N·m -1,43% 180,60° 0,60° 0,33% 33 -0,052 N·m -0,46% -1,35° -0,75%

34 10,941 N·m -0,259 N·m -2,31% 180,00° 0,00° 0,00% 34 11,010 N·m -0,190 N·m -1,70% 180,80° 0,80° 0,44% 34 -0,069 N·m -0,62% -0,80° -0,44%

35 11,019 N·m -0,181 N·m -1,62% 180,50° 0,50° 0,28% 35 11,090 N·m -0,110 N·m -0,98% 181,10° 1,10° 0,61% 35 -0,071 N·m -0,63% -0,60° -0,33%

36 11,066 N·m -0,134 N·m -1,20% 180,75° 0,75° 0,42% 36 11,120 N·m -0,080 N·m -0,71% 181,00° 1,00° 0,56% 36 -0,054 N·m -0,48% -0,25° -0,14%

37 11,089 N·m -0,111 N·m -0,99% 181,25° 1,25° 0,69% 37 11,170 N·m -0,030 N·m -0,27% 180,90° 0,90° 0,50% 37 -0,081 N·m -0,72% 0,35° 0,19%

38 11,121 N·m -0,079 N·m -0,71% 181,00° 1,00° 0,56% 38 11,190 N·m -0,010 N·m -0,09% 180,80° 0,80° 0,44% 38 -0,069 N·m -0,62% 0,20° 0,11%

39 11,214 N·m 0,014 N·m 0,12% 181,00° 1,00° 0,56% 39 11,290 N·m 0,090 N·m 0,80% 181,10° 1,10° 0,61% 39 -0,076 N·m -0,68% -0,10° -0,06%

40 11,191 N·m -0,009 N·m -0,08% 181,25° 1,25° 0,69% 40 11,240 N·m 0,040 N·m 0,36% 180,90° 0,90° 0,50% 40 -0,049 N·m -0,44% 0,35° 0,19%

41 11,167 N·m -0,033 N·m -0,29% 181,25° 1,25° 0,69% 41 11,200 N·m 0,000 N·m 0,00% 180,60° 0,60° 0,33% 41 -0,033 N·m -0,29% 0,65° 0,36%

42 11,234 N·m 0,034 N·m 0,30% 181,75° 1,75° 0,97% 42 11,240 N·m 0,040 N·m 0,36% 180,90° 0,90° 0,50% 42 -0,006 N·m -0,05% 0,85° 0,47%

43 11,246 N·m 0,046 N·m 0,41% 180,75° 0,75° 0,42% 43 11,250 N·m 0,050 N·m 0,45% 180,90° 0,90° 0,50% 43 -0,004 N·m -0,04% -0,15° -0,08%

44 11,206 N·m 0,006 N·m 0,05% 180,50° 0,50° 0,28% 44 11,210 N·m 0,010 N·m 0,09% 180,80° 0,80° 0,44% 44 -0,004 N·m -0,04% -0,30° -0,17%

45 11,195 N·m -0,005 N·m -0,04% 180,50° 0,50° 0,28% 45 11,210 N·m 0,010 N·m 0,09% 180,90° 0,90° 0,50% 45 -0,015 N·m -0,13% -0,40° -0,22%

46 11,199 N·m -0,001 N·m -0,01% 180,00° 0,00° 0,00% 46 11,220 N·m 0,020 N·m 0,18% 180,80° 0,80° 0,44% 46 -0,021 N·m -0,19% -0,80° -0,44%

47 11,191 N·m -0,009 N·m -0,08% 180,00° 0,00° 0,00% 47 11,230 N·m 0,030 N·m 0,27% 180,90° 0,90° 0,50% 47 -0,039 N·m -0,35% -0,90° -0,50%

48 11,179 N·m -0,021 N·m -0,19% 180,00° 0,00° 0,00% 48 11,230 N·m 0,030 N·m 0,27% 181,00° 1,00° 0,56% 48 -0,051 N·m -0,46% -1,00° -0,56%

49 11,058 N·m -0,142 N·m -1,27% 179,50° -0,50° -0,28% 49 11,120 N·m -0,080 N·m -0,71% 180,80° 0,80° 0,44% 49 -0,062 N·m -0,55% -1,30° -0,72%

50 10,996 N·m -0,204 N·m -1,82% 179,75° -0,25° -0,14% 50 11,060 N·m -0,140 N·m -1,25% 180,80° 0,80° 0,44% 50 -0,064 N·m -0,57% -1,05° -0,58%

51 11,000 N·m -0,200 N·m -1,79% 180,25° 0,25° 0,14% 51 11,060 N·m -0,140 N·m -1,25% 180,70° 0,70° 0,39% 51 -0,060 N·m -0,54% -0,45° -0,25%

52 11,050 N·m -0,150 N·m -1,34% 180,75° 0,75° 0,42% 52 11,110 N·m -0,090 N·m -0,80% 180,70° 0,70° 0,39% 52 -0,060 N·m -0,54% 0,05° 0,03%

53 11,074 N·m -0,126 N·m -1,13% 180,75° 0,75° 0,42% 53 11,140 N·m -0,060 N·m -0,54% 180,80° 0,80° 0,44% 53 -0,066 N·m -0,59% -0,05° -0,03%

54 11,171 N·m -0,029 N·m -0,26% 181,00° 1,00° 0,56% 54 11,250 N·m 0,050 N·m 0,45% 181,00° 1,00° 0,56% 54 -0,079 N·m -0,71% 0,00° 0,00%

55 11,206 N·m 0,006 N·m 0,05% 181,25° 1,25° 0,69% 55 11,270 N·m 0,070 N·m 0,62% 181,00° 1,00° 0,56% 55 -0,064 N·m -0,57% 0,25° 0,14%

56 11,156 N·m -0,044 N·m -0,39% 181,00° 1,00° 0,56% 56 11,180 N·m -0,020 N·m -0,18% 180,50° 0,50° 0,28% 56 -0,024 N·m -0,21% 0,50° 0,28%

57 11,179 N·m -0,021 N·m -0,19% 181,25° 1,25° 0,69% 57 11,210 N·m 0,010 N·m 0,09% 181,00° 1,00° 0,56% 57 -0,031 N·m -0,28% 0,25° 0,14%

58 11,253 N·m 0,053 N·m 0,47% 181,25° 1,25° 0,69% 58 11,260 N·m 0,060 N·m 0,54% 180,90° 0,90° 0,50% 58 -0,007 N·m -0,06% 0,35° 0,19%

59 11,214 N·m 0,014 N·m 0,12% 180,75° 0,75° 0,42% 59 11,210 N·m 0,010 N·m 0,09% 180,90° 0,90° 0,50% 59 0,004 N·m 0,04% -0,15° -0,08%

60 11,234 N·m 0,034 N·m 0,30% 180,50° 0,50° 0,28% 60 11,240 N·m 0,040 N·m 0,36% 180,90° 0,90° 0,50% 60 -0,006 N·m -0,05% -0,40° -0,22%

61 11,242 N·m 0,042 N·m 0,37% 180,75° 0,75° 0,42% 61 11,250 N·m 0,050 N·m 0,45% 180,80° 0,80° 0,44% 61 -0,008 N·m -0,07% -0,05° -0,03%

62 11,171 N·m -0,029 N·m -0,26% 179,75° -0,25° -0,14% 62 11,190 N·m -0,010 N·m -0,09% 180,90° 0,90° 0,50% 62 -0,019 N·m -0,17% -1,15° -0,64%

63 11,214 N·m 0,014 N·m 0,12% 180,00° 0,00° 0,00% 63 11,250 N·m 0,050 N·m 0,45% 181,10° 1,10° 0,61% 63 -0,036 N·m -0,32% -1,10° -0,61%

64 11,175 N·m -0,025 N·m -0,22% 179,75° -0,25° -0,14% 64 11,230 N·m 0,030 N·m 0,27% 181,00° 1,00° 0,56% 64 -0,055 N·m -0,49% -1,25° -0,69%

65 11,109 N·m -0,091 N·m -0,81% 179,50° -0,50° -0,28% 65 11,170 N·m -0,030 N·m -0,27% 180,90° 0,90° 0,50% 65 -0,061 N·m -0,54% -1,40° -0,78%

66 11,062 N·m -0,138 N·m -1,23% 179,75° -0,25° -0,14% 66 11,110 N·m -0,090 N·m -0,80% 180,90° 0,90° 0,50% 66 -0,048 N·m -0,43% -1,15° -0,64%

67 11,019 N·m -0,181 N·m -1,62% 180,25° 0,25° 0,14% 67 11,080 N·m -0,120 N·m -1,07% 181,30° 1,30° 0,72% 67 -0,061 N·m -0,54% -1,05° -0,58%

68 10,953 N·m -0,247 N·m -2,21% 180,25° 0,25° 0,14% 68 11,010 N·m -0,190 N·m -1,70% 181,10° 1,10° 0,61% 68 -0,057 N·m -0,51% -0,85° -0,47%

69 11,039 N·m -0,161 N·m -1,44% 181,00° 1,00° 0,56% 69 11,090 N·m -0,110 N·m -0,98% 180,70° 0,70° 0,39% 69 -0,051 N·m -0,46% 0,30° 0,17%

70 11,109 N·m -0,091 N·m -0,81% 181,00° 1,00° 0,56% 70 11,170 N·m -0,030 N·m -0,27% 180,80° 0,80° 0,44% 70 -0,061 N·m -0,54% 0,20° 0,11%

71 11,214 N·m 0,014 N·m 0,12% 180,75° 0,75° 0,42% 71 11,280 N·m 0,080 N·m 0,71% 180,80° 0,80° 0,44% 71 -0,066 N·m -0,59% -0,05° -0,03%

72 11,183 N·m -0,017 N·m -0,15% 181,25° 1,25° 0,69% 72 11,250 N·m 0,050 N·m 0,45% 180,90° 0,90° 0,50% 72 -0,067 N·m -0,60% 0,35° 0,19%

73 11,136 N·m -0,064 N·m -0,57% 181,25° 1,25° 0,69% 73 11,170 N·m -0,030 N·m -0,27% 180,80° 0,80° 0,44% 73 -0,034 N·m -0,30% 0,45° 0,25%

74 11,191 N·m -0,009 N·m -0,08% 180,50° 0,50° 0,28% 74 11,200 N·m 0,000 N·m 0,00% 180,80° 0,80° 0,44% 74 -0,009 N·m -0,08% -0,30° -0,17%

75 11,226 N·m 0,026 N·m 0,23% 180,75° 0,75° 0,42% 75 11,240 N·m 0,040 N·m 0,36% 181,00° 1,00° 0,56% 75 -0,014 N·m -0,12% -0,25° -0,14%

76 11,179 N·m -0,021 N·m -0,19% 180,00° 0,00° 0,00% 76 11,190 N·m -0,010 N·m -0,09% 180,60° 0,60° 0,33% 76 -0,011 N·m -0,10% -0,60° -0,33%

77 11,195 N·m -0,005 N·m -0,04% 180,75° 0,75° 0,42% 77 11,220 N·m 0,020 N·m 0,18% 180,90° 0,90° 0,50% 77 -0,025 N·m -0,22% -0,15° -0,08%

78 11,191 N·m -0,009 N·m -0,08% 180,00° 0,00° 0,00% 78 11,220 N·m 0,020 N·m 0,18% 180,60° 0,60° 0,33% 78 -0,029 N·m -0,26% -0,60° -0,33%

79 11,152 N·m -0,048 N·m -0,43% 179,25° -0,75° -0,42% 79 11,190 N·m -0,010 N·m -0,09% 180,90° 0,90° 0,50% 79 -0,038 N·m -0,34% -1,65° -0,92%

80 11,086 N·m -0,114 N·m -1,02% 179,50° -0,50° -0,28% 80 11,140 N·m -0,060 N·m -0,54% 180,50° 0,50° 0,28% 80 -0,054 N·m -0,48% -1,00° -0,56%

81 11,035 N·m -0,165 N·m -1,47% 179,75° -0,25° -0,14% 81 11,090 N·m -0,110 N·m -0,98% 181,20° 1,20° 0,67% 81 -0,055 N·m -0,49% -1,45° -0,81%

82 10,953 N·m -0,247 N·m -2,21% 179,75° -0,25° -0,14% 82 11,010 N·m -0,190 N·m -1,70% 181,10° 1,10° 0,61% 82 -0,057 N·m -0,51% -1,35° -0,75%

83 11,000 N·m -0,200 N·m -1,79% 180,00° 0,00° 0,00% 83 11,050 N·m -0,150 N·m -1,34% 181,00° 1,00° 0,56% 83 -0,050 N·m -0,45% -1,00° -0,56%

84 11,039 N·m -0,161 N·m -1,44% 180,75° 0,75° 0,42% 84 11,090 N·m -0,110 N·m -0,98% 180,90° 0,90° 0,50% 84 -0,051 N·m -0,46% -0,15° -0,08%

85 11,132 N·m -0,068 N·m -0,61% 180,75° 0,75° 0,42% 85 11,200 N·m 0,000 N·m 0,00% 180,80° 0,80° 0,44% 85 -0,068 N·m -0,61% -0,05° -0,03%

86 11,218 N·m 0,018 N·m 0,16% 181,25° 1,25° 0,69% 86 11,290 N·m 0,090 N·m 0,80% 181,00° 1,00° 0,56% 86 -0,072 N·m -0,64% 0,25° 0,14%

87 11,167 N·m -0,033 N·m -0,29% 181,25° 1,25° 0,69% 87 11,220 N·m 0,020 N·m 0,18% 181,00° 1,00° 0,56% 87 -0,053 N·m -0,47% 0,25° 0,14%

88 11,191 N·m -0,009 N·m -0,08% 181,25° 1,25° 0,69% 88 11,210 N·m 0,010 N·m 0,09% 180,20° 0,20° 0,11% 88 -0,019 N·m -0,17% 1,05° 0,58%

89 11,265 N·m 0,065 N·m 0,58% 181,00° 1,00° 0,56% 89 11,270 N·m 0,070 N·m 0,62% 180,70° 0,70° 0,39% 89 -0,005 N·m -0,04% 0,30° 0,17%

90 11,191 N·m -0,009 N·m -0,08% 180,50° 0,50° 0,28% 90 11,210 N·m 0,010 N·m 0,09% 180,90° 0,90° 0,50% 90 -0,019 N·m -0,17% -0,40° -0,22%

91 11,140 N·m -0,060 N·m -0,54% 180,00° 0,00° 0,00% 91 11,160 N·m -0,040 N·m -0,36% 180,50° 0,50° 0,28% 91 -0,020 N·m -0,18% -0,50° -0,28%

92 11,183 N·m -0,017 N·m -0,15% 180,00° 0,00° 0,00% 92 11,230 N·m 0,030 N·m 0,27% 181,20° 1,20° 0,67% 92 -0,047 N·m -0,42% -1,20° -0,67%

93 11,171 N·m -0,029 N·m -0,26% 179,50° -0,50° -0,28% 93 11,210 N·m 0,010 N·m 0,09% 180,70° 0,70° 0,39% 93 -0,039 N·m -0,35% -1,20° -0,67%

94 11,109 N·m -0,091 N·m -0,81% 179,50° -0,50° -0,28% 94 11,170 N·m -0,030 N·m -0,27% 181,20° 1,20° 0,67% 94 -0,061 N·m -0,54% -1,70° -0,94%

95 11,019 N·m -0,181 N·m -1,62% 179,50° -0,50° -0,28% 95 11,070 N·m -0,130 N·m -1,16% 180,90° 0,90° 0,50% 95 -0,051 N·m -0,46% -1,40° -0,78%

96 10,949 N·m -0,251 N·m -2,24% 180,25° 0,25° 0,14% 96 11,010 N·m -0,190 N·m -1,70% 181,00° 1,00° 0,56% 96 -0,061 N·m -0,54% -0,75° -0,42%

97 11,015 N·m -0,185 N·m -1,65% 180,50° 0,50° 0,28% 97 11,070 N·m -0,130 N·m -1,16% 180,80° 0,80° 0,44% 97 -0,055 N·m -0,49% -0,30° -0,17%

98 11,097 N·m -0,103 N·m -0,92% 181,25° 1,25° 0,69% 98 11,180 N·m -0,020 N·m -0,18% 180,70° 0,70° 0,39% 98 -0,083 N·m -0,74% 0,55° 0,31%

99 11,183 N·m -0,017 N·m -0,15% 181,00° 1,00° 0,56% 99 11,250 N·m 0,050 N·m 0,45% 181,10° 1,10° 0,61% 99 -0,067 N·m -0,60% -0,10° -0,06%

100 11,226 N·m 0,026 N·m 0,23% 181,25° 1,25° 0,69% 100 11,270 N·m 0,070 N·m 0,62% 180,80° 0,80° 0,44% 100 -0,044 N·m -0,39% 0,45° 0,25%

Angle

Measurement result Measurement result Measurement result 

TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB
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Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)
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- Tolerance : - Tolerance : - Tolerance :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

± Tolerance : ± Tolerance : ± Tolerance :

Test point : Test point : Test point :

2018-07-30 Serial-no.: 18240032 2018-07-30

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240032 2018-07-30 Serial-no.: 18240032

1 - test point 180° - 80% 09.09.2018



1 - Chart - 180° - 80%
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Torque reference - actual value comparison

Master - reference EC - tool test sample
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Angle reference - actual value comparison

Master - reference EC - tool test sample

1 - Chart - 180° - 80% 09.09.2018



2 - test point 180° - 80%

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

180 ° 180 ° 180 °

11,200 N∙m Target : 180,00 ° (degree) 11,200 N∙m Target : 180,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 2,800 N∙m Rotation angle starting torque (MαO) : 2,800 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 10,00 ° (degree) 7,00 % ± Tolerance : 10,00 ° (degree) 7,00 % ± Tolerance : 10,00 ° (degree)

0,784 N∙m + Tolerance : 10,00 ° (degree) 0,784 N∙m + Tolerance : 10,00 ° (degree) 0,784 N∙m + Tolerance : 10,00 ° (degree)

0,784 N∙m - Tolerance : 10,00 ° (degree) 0,784 N∙m - Tolerance : 10,00 ° (degree) -0,784 N∙m - Tolerance : -10,00 ° (degree)

11,984 N∙m (To / Mmax) : 190,00 ° (degree) 11,984 N∙m (To / Mmax) : 190,00 ° (degree) 0,784 N∙m (To / Mmax) : 10,00 ° (degree)

10,416 N∙m (Tu / Mmin) : 170,00 ° (degree) 10,416 N∙m (Tu / Mmin) : 170,00 ° (degree) -0,784 N∙m (Tu / Mmin) : -10,00 ° (degree)

Speed : 1.Step : 50 rpm 2.Step : 50 rpm Speed : 1.Step : 50 rpm 2.Step : 50 rpm Speed : 1.Step : 50 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

11,1506 N·m Average x̅ 180,1775° 11,2007 N·m Average x̅ 180,8730° -0,0501 N·m Average x̅ -0,6955°

11,2960 N·m Maximal Mmax 181,5000° 11,3100 N·m Maximal Mmax 181,2000° -0,0050 N·m Maximal Mmax 0,7000°

10,9960 N·m Minimal Mmin 179,0000° 11,0500 N·m Minimal Mmin 180,3000° -0,1050 N·m Minimal Mmin -2,1000°

0,3000 N·m Scatter R (99,73%) 2,5000° 0,2600 N·m Scatter R (99,73%) 0,9000° 0,1000 N·m Scatter R (99,73%) 2,8000°

0,0747 N·m Standard deviation  s 0,6158° 0,0680 N·m Standard deviation  s 0,1769° 0,0228 N·m Standard deviation  s 0,6210°

0,4481 N·m 6 x Standard deviation 6 s 3,6946° 0,4082 N·m 6 x Standard deviation 6 s 1,0612° 0,1367 N·m 6 x Standard deviation 6 s 3,7259°

11,1506 N·m Torque rate 11,2007 N·m Torque rate -0,0501 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

3,4992 Capability index Cm Cm 5,4134 3,8411 Capability index Cm Cm 18,8460 11,4705 Capability index Cm Cm 5,3679

3,2785 Capability index Cmk Cmk 5,3173 3,8377 Capability index Cmk Cmk 17,2007 10,7369 Capability index Cmk Cmk 4,9946

SN: 18240039 Date: 2018-07-30 SN: 18240039 Date: 2018-07-30 SN: 18240039 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%)

1 11,164 N·m -0,036 N·m -0,32% 179,75° -0,25° -0,14% 1 11,230 N·m 0,030 N·m 0,27% 180,70° 0,70° 0,39% 1 -0,066 N·m -0,59% -0,95° -0,53%

2 11,140 N·m -0,060 N·m -0,54% 180,75° 0,75° 0,42% 2 11,210 N·m 0,010 N·m 0,09% 180,90° 0,90° 0,50% 2 -0,070 N·m -0,62% -0,15° -0,08%

3 11,199 N·m -0,001 N·m -0,01% 181,25° 1,25° 0,69% 3 11,250 N·m 0,050 N·m 0,45% 181,10° 1,10° 0,61% 3 -0,051 N·m -0,46% 0,15° 0,08%

4 11,230 N·m 0,030 N·m 0,27% 181,00° 1,00° 0,56% 4 11,270 N·m 0,070 N·m 0,62% 180,80° 0,80° 0,44% 4 -0,040 N·m -0,36% 0,20° 0,11%

5 11,222 N·m 0,022 N·m 0,20% 180,50° 0,50° 0,28% 5 11,250 N·m 0,050 N·m 0,45% 180,90° 0,90° 0,50% 5 -0,028 N·m -0,25% -0,40° -0,22%

6 11,218 N·m 0,018 N·m 0,16% 180,00° 0,00° 0,00% 6 11,250 N·m 0,050 N·m 0,45% 181,00° 1,00° 0,56% 6 -0,032 N·m -0,29% -1,00° -0,56%

7 11,078 N·m -0,122 N·m -1,09% 179,25° -0,75° -0,42% 7 11,120 N·m -0,080 N·m -0,71% 180,80° 0,80° 0,44% 7 -0,042 N·m -0,37% -1,55° -0,86%

8 11,089 N·m -0,111 N·m -0,99% 179,50° -0,50° -0,28% 8 11,120 N·m -0,080 N·m -0,71% 180,80° 0,80° 0,44% 8 -0,031 N·m -0,28% -1,30° -0,72%

9 11,058 N·m -0,142 N·m -1,27% 179,00° -1,00° -0,56% 9 11,140 N·m -0,060 N·m -0,54% 181,10° 1,10° 0,61% 9 -0,082 N·m -0,73% -2,10° -1,17%

10 11,140 N·m -0,060 N·m -0,54% 180,00° 0,00° 0,00% 10 11,230 N·m 0,030 N·m 0,27% 180,80° 0,80° 0,44% 10 -0,090 N·m -0,80% -0,80° -0,44%

11 11,156 N·m -0,044 N·m -0,39% 180,25° 0,25° 0,14% 11 11,240 N·m 0,040 N·m 0,36% 181,10° 1,10° 0,61% 11 -0,084 N·m -0,75% -0,85° -0,47%

12 11,105 N·m -0,095 N·m -0,85% 181,00° 1,00° 0,56% 12 11,170 N·m -0,030 N·m -0,27% 180,80° 0,80° 0,44% 12 -0,065 N·m -0,58% 0,20° 0,11%

13 11,210 N·m 0,010 N·m 0,09% 181,50° 1,50° 0,83% 13 11,250 N·m 0,050 N·m 0,45% 181,00° 1,00° 0,56% 13 -0,040 N·m -0,36% 0,50° 0,28%

14 11,242 N·m 0,042 N·m 0,37% 181,00° 1,00° 0,56% 14 11,270 N·m 0,070 N·m 0,62% 181,00° 1,00° 0,56% 14 -0,028 N·m -0,25% 0,00° 0,00%

15 11,191 N·m -0,009 N·m -0,08% 180,50° 0,50° 0,28% 15 11,220 N·m 0,020 N·m 0,18% 180,80° 0,80° 0,44% 15 -0,029 N·m -0,26% -0,30° -0,17%

16 11,222 N·m 0,022 N·m 0,20% 180,75° 0,75° 0,42% 16 11,250 N·m 0,050 N·m 0,45% 181,00° 1,00° 0,56% 16 -0,028 N·m -0,25% -0,25° -0,14%

17 11,203 N·m 0,003 N·m 0,03% 179,75° -0,25° -0,14% 17 11,240 N·m 0,040 N·m 0,36% 180,80° 0,80° 0,44% 17 -0,037 N·m -0,33% -1,05° -0,58%

18 11,074 N·m -0,126 N·m -1,13% 180,00° 0,00° 0,00% 18 11,110 N·m -0,090 N·m -0,80% 181,10° 1,10° 0,61% 18 -0,036 N·m -0,32% -1,10° -0,61%

19 11,019 N·m -0,181 N·m -1,62% 179,50° -0,50° -0,28% 19 11,070 N·m -0,130 N·m -1,16% 180,90° 0,90° 0,50% 19 -0,051 N·m -0,46% -1,40° -0,78%

20 11,101 N·m -0,099 N·m -0,88% 179,50° -0,50° -0,28% 20 11,160 N·m -0,040 N·m -0,36% 180,70° 0,70° 0,39% 20 -0,059 N·m -0,53% -1,20° -0,67%

21 11,148 N·m -0,052 N·m -0,46% 180,00° 0,00° 0,00% 21 11,230 N·m 0,030 N·m 0,27% 180,70° 0,70° 0,39% 21 -0,082 N·m -0,73% -0,70° -0,39%

22 11,125 N·m -0,075 N·m -0,67% 180,00° 0,00° 0,00% 22 11,230 N·m 0,030 N·m 0,27% 180,80° 0,80° 0,44% 22 -0,105 N·m -0,94% -0,80° -0,44%

23 11,132 N·m -0,068 N·m -0,61% 181,00° 1,00° 0,56% 23 11,180 N·m -0,020 N·m -0,18% 180,30° 0,30° 0,17% 23 -0,048 N·m -0,43% 0,70° 0,39%

24 11,265 N·m 0,065 N·m 0,58% 181,00° 1,00° 0,56% 24 11,270 N·m 0,070 N·m 0,62% 180,90° 0,90° 0,50% 24 -0,005 N·m -0,04% 0,10° 0,06%

25 11,214 N·m 0,014 N·m 0,12% 180,50° 0,50° 0,28% 25 11,250 N·m 0,050 N·m 0,45% 181,10° 1,10° 0,61% 25 -0,036 N·m -0,32% -0,60° -0,33%

26 11,183 N·m -0,017 N·m -0,15% 180,50° 0,50° 0,28% 26 11,220 N·m 0,020 N·m 0,18% 180,90° 0,90° 0,50% 26 -0,037 N·m -0,33% -0,40° -0,22%

27 11,191 N·m -0,009 N·m -0,08% 180,50° 0,50° 0,28% 27 11,220 N·m 0,020 N·m 0,18% 181,00° 1,00° 0,56% 27 -0,029 N·m -0,26% -0,50° -0,28%

28 11,086 N·m -0,114 N·m -1,02% 180,25° 0,25° 0,14% 28 11,130 N·m -0,070 N·m -0,62% 181,10° 1,10° 0,61% 28 -0,044 N·m -0,39% -0,85° -0,47%

29 11,023 N·m -0,177 N·m -1,58% 179,50° -0,50° -0,28% 29 11,060 N·m -0,140 N·m -1,25% 180,70° 0,70° 0,39% 29 -0,037 N·m -0,33% -1,20° -0,67%

30 11,035 N·m -0,165 N·m -1,47% 179,00° -1,00° -0,56% 30 11,100 N·m -0,100 N·m -0,89% 181,10° 1,10° 0,61% 30 -0,065 N·m -0,58% -2,10° -1,17%

31 11,160 N·m -0,040 N·m -0,36% 180,00° 0,00° 0,00% 31 11,240 N·m 0,040 N·m 0,36% 180,80° 0,80° 0,44% 31 -0,080 N·m -0,71% -0,80° -0,44%

32 11,136 N·m -0,064 N·m -0,57% 180,25° 0,25° 0,14% 32 11,230 N·m 0,030 N·m 0,27% 181,00° 1,00° 0,56% 32 -0,094 N·m -0,84% -0,75° -0,42%

33 11,097 N·m -0,103 N·m -0,92% 180,00° 0,00° 0,00% 33 11,160 N·m -0,040 N·m -0,36% 180,70° 0,70° 0,39% 33 -0,063 N·m -0,56% -0,70° -0,39%

34 11,222 N·m 0,022 N·m 0,20% 181,00° 1,00° 0,56% 34 11,250 N·m 0,050 N·m 0,45% 180,90° 0,90° 0,50% 34 -0,028 N·m -0,25% 0,10° 0,06%

35 11,288 N·m 0,088 N·m 0,79% 181,00° 1,00° 0,56% 35 11,300 N·m 0,100 N·m 0,89% 181,10° 1,10° 0,61% 35 -0,012 N·m -0,11% -0,10° -0,06%

36 11,230 N·m 0,030 N·m 0,27% 180,50° 0,50° 0,28% 36 11,270 N·m 0,070 N·m 0,62% 180,90° 0,90° 0,50% 36 -0,040 N·m -0,36% -0,40° -0,22%

37 11,179 N·m -0,021 N·m -0,19% 180,00° 0,00° 0,00% 37 11,240 N·m 0,040 N·m 0,36% 181,00° 1,00° 0,56% 37 -0,061 N·m -0,54% -1,00° -0,56%

38 11,050 N·m -0,150 N·m -1,34% 179,50° -0,50° -0,28% 38 11,090 N·m -0,110 N·m -0,98% 180,90° 0,90° 0,50% 38 -0,040 N·m -0,36% -1,40° -0,78%

39 11,019 N·m -0,181 N·m -1,62% 179,75° -0,25° -0,14% 39 11,060 N·m -0,140 N·m -1,25% 180,40° 0,40° 0,22% 39 -0,041 N·m -0,37% -0,65° -0,36%

40 11,039 N·m -0,161 N·m -1,44% 179,25° -0,75° -0,42% 40 11,110 N·m -0,090 N·m -0,80% 180,90° 0,90° 0,50% 40 -0,071 N·m -0,63% -1,65° -0,92%

41 11,132 N·m -0,068 N·m -0,61% 179,75° -0,25° -0,14% 41 11,230 N·m 0,030 N·m 0,27% 180,70° 0,70° 0,39% 41 -0,098 N·m -0,88% -0,95° -0,53%

42 11,152 N·m -0,048 N·m -0,43% 180,25° 0,25° 0,14% 42 11,240 N·m 0,040 N·m 0,36% 181,10° 1,10° 0,61% 42 -0,088 N·m -0,79% -0,85° -0,47%

43 11,109 N·m -0,091 N·m -0,81% 180,50° 0,50° 0,28% 43 11,170 N·m -0,030 N·m -0,27% 180,90° 0,90° 0,50% 43 -0,061 N·m -0,54% -0,40° -0,22%

44 11,238 N·m 0,038 N·m 0,34% 181,25° 1,25° 0,69% 44 11,270 N·m 0,070 N·m 0,62% 181,00° 1,00° 0,56% 44 -0,032 N·m -0,29% 0,25° 0,14%

45 11,253 N·m 0,053 N·m 0,47% 181,00° 1,00° 0,56% 45 11,280 N·m 0,080 N·m 0,71% 180,80° 0,80° 0,44% 45 -0,027 N·m -0,24% 0,20° 0,11%

46 11,203 N·m 0,003 N·m 0,03% 180,50° 0,50° 0,28% 46 11,250 N·m 0,050 N·m 0,45% 180,90° 0,90° 0,50% 46 -0,047 N·m -0,42% -0,40° -0,22%

47 11,183 N·m -0,017 N·m -0,15% 180,00° 0,00° 0,00% 47 11,220 N·m 0,020 N·m 0,18% 180,90° 0,90° 0,50% 47 -0,037 N·m -0,33% -0,90° -0,50%

48 11,066 N·m -0,134 N·m -1,20% 179,75° -0,25° -0,14% 48 11,130 N·m -0,070 N·m -0,62% 180,80° 0,80° 0,44% 48 -0,064 N·m -0,57% -1,05° -0,58%

49 11,070 N·m -0,130 N·m -1,16% 179,75° -0,25° -0,14% 49 11,100 N·m -0,100 N·m -0,89% 181,10° 1,10° 0,61% 49 -0,030 N·m -0,27% -1,35° -0,75%

50 11,039 N·m -0,161 N·m -1,44% 179,00° -1,00° -0,56% 50 11,120 N·m -0,080 N·m -0,71% 180,90° 0,90° 0,50% 50 -0,081 N·m -0,72% -1,90° -1,06%

51 11,128 N·m -0,072 N·m -0,64% 179,75° -0,25° -0,14% 51 11,210 N·m 0,010 N·m 0,09% 180,90° 0,90° 0,50% 51 -0,082 N·m -0,73% -1,15° -0,64%

52 11,156 N·m -0,044 N·m -0,39% 180,00° 0,00° 0,00% 52 11,240 N·m 0,040 N·m 0,36% 181,00° 1,00° 0,56% 52 -0,084 N·m -0,75% -1,00° -0,56%

53 11,113 N·m -0,087 N·m -0,78% 180,75° 0,75° 0,42% 53 11,180 N·m -0,020 N·m -0,18% 181,10° 1,10° 0,61% 53 -0,067 N·m -0,60% -0,35° -0,19%

54 11,273 N·m 0,073 N·m 0,65% 181,00° 1,00° 0,56% 54 11,310 N·m 0,110 N·m 0,98% 181,10° 1,10° 0,61% 54 -0,037 N·m -0,33% -0,10° -0,06%

55 11,218 N·m 0,018 N·m 0,16% 181,00° 1,00° 0,56% 55 11,240 N·m 0,040 N·m 0,36% 180,90° 0,90° 0,50% 55 -0,022 N·m -0,20% 0,10° 0,06%

56 11,199 N·m -0,001 N·m -0,01% 179,75° -0,25° -0,14% 56 11,220 N·m 0,020 N·m 0,18% 180,70° 0,70° 0,39% 56 -0,021 N·m -0,19% -0,95° -0,53%

57 11,164 N·m -0,036 N·m -0,32% 179,75° -0,25° -0,14% 57 11,210 N·m 0,010 N·m 0,09% 180,60° 0,60° 0,33% 57 -0,046 N·m -0,41% -0,85° -0,47%

58 11,074 N·m -0,126 N·m -1,13% 180,25° 0,25° 0,14% 58 11,120 N·m -0,080 N·m -0,71% 180,90° 0,90° 0,50% 58 -0,046 N·m -0,41% -0,65° -0,36%

59 11,004 N·m -0,196 N·m -1,75% 179,50° -0,50° -0,28% 59 11,060 N·m -0,140 N·m -1,25% 180,90° 0,90° 0,50% 59 -0,056 N·m -0,50% -1,40° -0,78%

60 11,082 N·m -0,118 N·m -1,05% 179,25° -0,75° -0,42% 60 11,150 N·m -0,050 N·m -0,45% 180,50° 0,50° 0,28% 60 -0,068 N·m -0,61% -1,25° -0,69%

61 11,156 N·m -0,044 N·m -0,39% 179,75° -0,25° -0,14% 61 11,240 N·m 0,040 N·m 0,36% 180,60° 0,60° 0,33% 61 -0,084 N·m -0,75% -0,85° -0,47%

62 11,171 N·m -0,029 N·m -0,26% 180,25° 0,25° 0,14% 62 11,250 N·m 0,050 N·m 0,45% 181,10° 1,10° 0,61% 62 -0,079 N·m -0,71% -0,85° -0,47%

63 11,125 N·m -0,075 N·m -0,67% 180,50° 0,50° 0,28% 63 11,170 N·m -0,030 N·m -0,27% 180,90° 0,90° 0,50% 63 -0,045 N·m -0,40% -0,40° -0,22%

64 11,230 N·m 0,030 N·m 0,27% 181,00° 1,00° 0,56% 64 11,250 N·m 0,050 N·m 0,45% 180,70° 0,70° 0,39% 64 -0,020 N·m -0,18% 0,30° 0,17%

65 11,257 N·m 0,057 N·m 0,51% 180,75° 0,75° 0,42% 65 11,270 N·m 0,070 N·m 0,62% 180,30° 0,30° 0,17% 65 -0,013 N·m -0,12% 0,45° 0,25%

66 11,183 N·m -0,017 N·m -0,15% 180,75° 0,75° 0,42% 66 11,210 N·m 0,010 N·m 0,09% 180,60° 0,60° 0,33% 66 -0,027 N·m -0,24% 0,15° 0,08%

67 11,175 N·m -0,025 N·m -0,22% 179,75° -0,25° -0,14% 67 11,220 N·m 0,020 N·m 0,18% 180,60° 0,60° 0,33% 67 -0,045 N·m -0,40% -0,85° -0,47%

68 11,101 N·m -0,099 N·m -0,88% 179,75° -0,25° -0,14% 68 11,140 N·m -0,060 N·m -0,54% 180,70° 0,70° 0,39% 68 -0,039 N·m -0,35% -0,95° -0,53%

69 11,027 N·m -0,173 N·m -1,54% 179,25° -0,75° -0,42% 69 11,080 N·m -0,120 N·m -1,07% 181,10° 1,10° 0,61% 69 -0,053 N·m -0,47% -1,85° -1,03%

70 11,039 N·m -0,161 N·m -1,44% 179,50° -0,50° -0,28% 70 11,090 N·m -0,110 N·m -0,98% 180,90° 0,90° 0,50% 70 -0,051 N·m -0,46% -1,40° -0,78%

71 11,144 N·m -0,056 N·m -0,50% 179,75° -0,25° -0,14% 71 11,220 N·m 0,020 N·m 0,18% 180,80° 0,80° 0,44% 71 -0,076 N·m -0,68% -1,05° -0,58%

72 11,160 N·m -0,040 N·m -0,36% 180,50° 0,50° 0,28% 72 11,240 N·m 0,040 N·m 0,36% 180,80° 0,80° 0,44% 72 -0,080 N·m -0,71% -0,30° -0,17%

73 11,125 N·m -0,075 N·m -0,67% 180,50° 0,50° 0,28% 73 11,170 N·m -0,030 N·m -0,27% 180,90° 0,90° 0,50% 73 -0,045 N·m -0,40% -0,40° -0,22%

74 11,257 N·m 0,057 N·m 0,51% 181,00° 1,00° 0,56% 74 11,290 N·m 0,090 N·m 0,80% 181,00° 1,00° 0,56% 74 -0,033 N·m -0,29% 0,00° 0,00%

75 11,296 N·m 0,096 N·m 0,86% 181,00° 1,00° 0,56% 75 11,310 N·m 0,110 N·m 0,98% 180,80° 0,80° 0,44% 75 -0,014 N·m -0,12% 0,20° 0,11%

76 11,218 N·m 0,018 N·m 0,16% 180,75° 0,75° 0,42% 76 11,250 N·m 0,050 N·m 0,45% 180,90° 0,90° 0,50% 76 -0,032 N·m -0,29% -0,15° -0,08%

77 11,218 N·m 0,018 N·m 0,16% 180,50° 0,50° 0,28% 77 11,250 N·m 0,050 N·m 0,45% 181,00° 1,00° 0,56% 77 -0,032 N·m -0,29% -0,50° -0,28%

78 11,191 N·m -0,009 N·m -0,08% 179,75° -0,25° -0,14% 78 11,230 N·m 0,030 N·m 0,27% 180,80° 0,80° 0,44% 78 -0,039 N·m -0,35% -1,05° -0,58%

79 11,066 N·m -0,134 N·m -1,20% 179,75° -0,25° -0,14% 79 11,100 N·m -0,100 N·m -0,89% 180,90° 0,90° 0,50% 79 -0,034 N·m -0,30% -1,15° -0,64%

80 11,011 N·m -0,189 N·m -1,69% 179,25° -0,75° -0,42% 80 11,070 N·m -0,130 N·m -1,16% 180,90° 0,90° 0,50% 80 -0,059 N·m -0,53% -1,65° -0,92%

81 11,093 N·m -0,107 N·m -0,96% 179,25° -0,75° -0,42% 81 11,170 N·m -0,030 N·m -0,27% 180,70° 0,70° 0,39% 81 -0,077 N·m -0,69% -1,45° -0,81%

82 11,171 N·m -0,029 N·m -0,26% 179,75° -0,25° -0,14% 82 11,260 N·m 0,060 N·m 0,54% 180,90° 0,90° 0,50% 82 -0,089 N·m -0,79% -1,15° -0,64%

83 11,160 N·m -0,040 N·m -0,36% 180,00° 0,00° 0,00% 83 11,240 N·m 0,040 N·m 0,36% 180,90° 0,90° 0,50% 83 -0,080 N·m -0,71% -0,90° -0,50%

84 11,148 N·m -0,052 N·m -0,46% 180,50° 0,50° 0,28% 84 11,200 N·m 0,000 N·m 0,00% 181,00° 1,00° 0,56% 84 -0,052 N·m -0,46% -0,50° -0,28%

85 11,265 N·m 0,065 N·m 0,58% 181,00° 1,00° 0,56% 85 11,300 N·m 0,100 N·m 0,89% 181,00° 1,00° 0,56% 85 -0,035 N·m -0,31% 0,00° 0,00%

86 11,226 N·m 0,026 N·m 0,23% 180,50° 0,50° 0,28% 86 11,250 N·m 0,050 N·m 0,45% 180,90° 0,90° 0,50% 86 -0,024 N·m -0,21% -0,40° -0,22%

87 11,230 N·m 0,030 N·m 0,27% 181,00° 1,00° 0,56% 87 11,270 N·m 0,070 N·m 0,62% 181,00° 1,00° 0,56% 87 -0,040 N·m -0,36% 0,00° 0,00%

88 11,203 N·m 0,003 N·m 0,03% 180,25° 0,25° 0,14% 88 11,250 N·m 0,050 N·m 0,45% 180,90° 0,90° 0,50% 88 -0,047 N·m -0,42% -0,65° -0,36%

89 11,101 N·m -0,099 N·m -0,88% 179,75° -0,25° -0,14% 89 11,130 N·m -0,070 N·m -0,62% 180,80° 0,80° 0,44% 89 -0,029 N·m -0,26% -1,05° -0,58%

90 10,996 N·m -0,204 N·m -1,82% 179,25° -0,75° -0,42% 90 11,050 N·m -0,150 N·m -1,34% 180,80° 0,80° 0,44% 90 -0,054 N·m -0,48% -1,55° -0,86%

91 11,008 N·m -0,192 N·m -1,71% 179,25° -0,75° -0,42% 91 11,070 N·m -0,130 N·m -1,16% 181,10° 1,10° 0,61% 91 -0,062 N·m -0,55% -1,85° -1,03%

92 11,128 N·m -0,072 N·m -0,64% 179,75° -0,25° -0,14% 92 11,200 N·m 0,000 N·m 0,00% 181,00° 1,00° 0,56% 92 -0,072 N·m -0,64% -1,25° -0,69%

93 11,164 N·m -0,036 N·m -0,32% 180,00° 0,00° 0,00% 93 11,250 N·m 0,050 N·m 0,45% 180,70° 0,70° 0,39% 93 -0,086 N·m -0,77% -0,70° -0,39%

94 11,148 N·m -0,052 N·m -0,46% 180,75° 0,75° 0,42% 94 11,230 N·m 0,030 N·m 0,27% 181,00° 1,00° 0,56% 94 -0,082 N·m -0,73% -0,25° -0,14%

95 11,226 N·m 0,026 N·m 0,23% 180,75° 0,75° 0,42% 95 11,260 N·m 0,060 N·m 0,54% 180,80° 0,80° 0,44% 95 -0,034 N·m -0,30% -0,05° -0,03%

96 11,246 N·m 0,046 N·m 0,41% 180,75° 0,75° 0,42% 96 11,270 N·m 0,070 N·m 0,62% 180,80° 0,80° 0,44% 96 -0,024 N·m -0,21% -0,05° -0,03%

97 11,222 N·m 0,022 N·m 0,20% 180,75° 0,75° 0,42% 97 11,250 N·m 0,050 N·m 0,45% 181,20° 1,20° 0,67% 97 -0,028 N·m -0,25% -0,45° -0,25%

98 11,222 N·m 0,022 N·m 0,20% 180,25° 0,25° 0,14% 98 11,250 N·m 0,050 N·m 0,45% 180,50° 0,50° 0,28% 98 -0,028 N·m -0,25% -0,25° -0,14%

99 11,140 N·m -0,060 N·m -0,54% 179,75° -0,25° -0,14% 99 11,170 N·m -0,030 N·m -0,27% 180,90° 0,90° 0,50% 99 -0,030 N·m -0,27% -1,15° -0,64%

100 11,070 N·m -0,130 N·m -1,16% 179,50° -0,50° -0,28% 100 11,110 N·m -0,090 N·m -0,80% 181,10° 1,10° 0,61% 100 -0,040 N·m -0,36% -1,60° -0,89%

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240039 2018-07-30 Serial-no.: 18240039 2018-07-30 Serial-no.: 18240039 2018-07-30

Test point : Test point : Test point :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

± Tolerance : ± Tolerance : ± Tolerance :

+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Angle °(degree)

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) :

Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)

n n n

x̅ x̅ x̅

Mmax Mmax Mmax

Mmin Mmin Mmin

R (99,73%) R (99,73%) R (99,73%)

 s  s  s

6 s 6 s 6 s

Homologation Homologation Homologation Homologation Homologation

N·m/° N·m/° N·m/°

Homologation

Cm Cm Cm

Cmk Cmk Cmk

Angle

TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Measurement result Measurement result Measurement result 

Torque Angle Torque Angle Torque
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Torque reference - actual value comparison

Master - reference EC - tool test sample

177,50°

178,00°

178,50°

179,00°

179,50°

180,00°

180,50°

181,00°

181,50°

182,00°

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99

1
0

0

T
e

s
t 
a

n
g

le
 (

W
s
o

ll)
  
1

8
0
°

±
1

0
°

Number of

Angle reference - actual value comparison

Master - reference EC - tool test sample

2 - Chart - 180° - 80% 09.09.2018



3 - test point 180° - 80%

EC tightening tool
Tool Model: Tool Model: Tool Model:

Date: Date: Date:

Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00 Operating range (N∙m) : 1,00 to 14,00

100 piece 100 piece 100 piece

180 ° 180 ° 180 °

11,200 N∙m Target : 180,00 ° (degree) 11,200 N∙m Target : 180,00 ° (degree) 0,000 N∙m Target : 0,00 ° (degree)

Rotation angle starting torque (MαO) : 2,800 N∙m Rotation angle starting torque (MαO) : 2,800 N∙m Rotation angle starting torque (MαO) : 0,000 N∙m

7,00 % ± Tolerance : 10,00 ° (degree) 7,00 % ± Tolerance : 10,00 ° (degree) 7,00 % ± Tolerance : 10,00 ° (degree)

0,784 N∙m + Tolerance : 10,00 ° (degree) 0,784 N∙m + Tolerance : 10,00 ° (degree) 0,784 N∙m + Tolerance : 10,00 ° (degree)

0,784 N∙m - Tolerance : 10,00 ° (degree) 0,784 N∙m - Tolerance : 10,00 ° (degree) -0,784 N∙m - Tolerance : -10,00 ° (degree)

11,984 N∙m (To / Mmax) : 190,00 ° (degree) 11,984 N∙m (To / Mmax) : 190,00 ° (degree) 0,784 N∙m (To / Mmax) : 10,00 ° (degree)

10,416 N∙m (Tu / Mmin) : 170,00 ° (degree) 10,416 N∙m (Tu / Mmin) : 170,00 ° (degree) -0,784 N∙m (Tu / Mmin) : -10,00 ° (degree)

Speed : 1.Step : 50 rpm 2.Step : 50 rpm Speed : 1.Step : 50 rpm 2.Step : 50 rpm Speed : 1.Step : 50 rpm 2.Step : 50 rpm

Statistical evalution Statistical evalution Statistical evalution

100 Number of measurents n 100 100 Number of measurents n 100 100 Number of measurents n 100

11,1820 N·m Average x̅ 180,0475° 11,2436 N·m Average x̅ 180,8900° -0,0617 N·m Average x̅ -0,8425°

11,3120 N·m Maximal Mmax 181,5000° 11,4100 N·m Maximal Mmax 181,3000° -0,0140 N·m Maximal Mmax 0,5500°

11,0230 N·m Minimal Mmin 178,7500° 11,0700 N·m Minimal Mmin 180,2000° -0,1030 N·m Minimal Mmin -2,2500°

0,2890 N·m Scatter R (99,73%) 2,7500° 0,3400 N·m Scatter R (99,73%) 1,1000° 0,0890 N·m Scatter R (99,73%) 2,8000°

0,0772 N·m Standard deviation  s 0,7210° 0,0826 N·m Standard deviation  s 0,2106° 0,0217 N·m Standard deviation  s 0,7430°

0,4630 N·m 6 x Standard deviation 6 s 4,3259° 0,4954 N·m 6 x Standard deviation 6 s 1,2635° 0,1302 N·m 6 x Standard deviation 6 s 4,4582°

11,1820 N·m Torque rate 11,2436 N·m Torque rate -0,0617 N·m Torque rate

Machine capability test - MCT Machine capability test - MCT Machine capability test - MCT

3,3865 Capability index Cm Cm 4,6233 3,1651 Capability index Cm Cm 15,8294 12,0432 Capability index Cm Cm 4,4862

3,3085 Capability index Cmk Cmk 4,6014 2,9891 Capability index Cmk Cmk 14,4206 11,0962 Capability index Cmk Cmk 4,1082

SN: 18240041 Date: 2018-07-30 SN: 18240041 Date: 2018-07-30 SN: 18240041 Date: 2018-07-30

Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%) Nr.

Torque       

(N∙m)

Difference       

(N∙m)

Difference            

(%)

Angle             

(°)

Difference         

(°) 

Difference                                 

(%)

1 11,222 N·m 0,022 N·m 0,20% 179,00° 179,00° -0,56% 1 11,250 N·m 0,050 N·m 0,45% 180,40° 0,40° 0,22% 1 -0,028 N·m -0,25% -1,40° -0,78%

2 11,160 N·m -0,040 N·m -0,36% 179,25° 179,25° -0,42% 2 11,200 N·m 0,000 N·m 0,00% 180,90° 0,90° 0,50% 2 -0,040 N·m -0,36% -1,65° -0,92%

3 11,167 N·m -0,033 N·m -0,29% 179,25° 179,25° -0,42% 3 11,240 N·m 0,040 N·m 0,36% 180,80° 0,80° 0,44% 3 -0,073 N·m -0,65% -1,55° -0,86%

4 11,222 N·m 0,022 N·m 0,20% 179,75° 179,75° -0,14% 4 11,320 N·m 0,120 N·m 1,07% 181,30° 1,30° 0,72% 4 -0,098 N·m -0,88% -1,55° -0,86%

5 11,312 N·m 0,112 N·m 1,00% 180,25° 180,25° 0,14% 5 11,400 N·m 0,200 N·m 1,79% 181,10° 1,10° 0,61% 5 -0,088 N·m -0,79% -0,85° -0,47%

6 11,246 N·m 0,046 N·m 0,41% 181,00° 181,00° 0,56% 6 11,330 N·m 0,130 N·m 1,16% 180,70° 0,70° 0,39% 6 -0,084 N·m -0,75% 0,30° 0,17%

7 11,292 N·m 0,092 N·m 0,82% 181,00° 181,00° 0,56% 7 11,350 N·m 0,150 N·m 1,34% 180,80° 0,80° 0,44% 7 -0,058 N·m -0,52% 0,20° 0,11%

8 11,281 N·m 0,081 N·m 0,72% 180,25° 180,25° 0,14% 8 11,330 N·m 0,130 N·m 1,16% 181,00° 1,00° 0,56% 8 -0,049 N·m -0,44% -0,75° -0,42%

9 11,277 N·m 0,077 N·m 0,69% 180,00° 180,00° 0,00% 9 11,320 N·m 0,120 N·m 1,07% 180,70° 0,70° 0,39% 9 -0,043 N·m -0,38% -0,70° -0,39%

10 11,183 N·m -0,017 N·m -0,15% 179,50° 179,50° -0,28% 10 11,210 N·m 0,010 N·m 0,09% 180,90° 0,90° 0,50% 10 -0,027 N·m -0,24% -1,40° -0,78%

11 11,093 N·m -0,107 N·m -0,96% 178,75° 178,75° -0,69% 11 11,150 N·m -0,050 N·m -0,45% 181,00° 1,00° 0,56% 11 -0,057 N·m -0,51% -2,25° -1,25%

12 11,148 N·m -0,052 N·m -0,46% 179,75° 179,75° -0,14% 12 11,220 N·m 0,020 N·m 0,18% 180,80° 0,80° 0,44% 12 -0,072 N·m -0,64% -1,05° -0,58%

13 11,187 N·m -0,013 N·m -0,12% 180,00° 180,00° 0,00% 13 11,270 N·m 0,070 N·m 0,62% 180,50° 0,50° 0,28% 13 -0,083 N·m -0,74% -0,50° -0,28%

14 11,308 N·m 0,108 N·m 0,96% 180,50° 180,50° 0,28% 14 11,410 N·m 0,210 N·m 1,87% 181,00° 1,00° 0,56% 14 -0,102 N·m -0,91% -0,50° -0,28%

15 11,242 N·m 0,042 N·m 0,37% 181,00° 181,00° 0,56% 15 11,320 N·m 0,120 N·m 1,07% 180,90° 0,90° 0,50% 15 -0,078 N·m -0,70% 0,10° 0,06%

16 11,257 N·m 0,057 N·m 0,51% 181,50° 181,50° 0,83% 16 11,340 N·m 0,140 N·m 1,25% 181,00° 1,00° 0,56% 16 -0,083 N·m -0,74% 0,50° 0,28%

17 11,218 N·m 0,018 N·m 0,16% 180,00° 180,00° 0,00% 17 11,270 N·m 0,070 N·m 0,62% 181,00° 1,00° 0,56% 17 -0,052 N·m -0,46% -1,00° -0,56%

18 11,277 N·m 0,077 N·m 0,69% 180,00° 180,00° 0,00% 18 11,310 N·m 0,110 N·m 0,98% 180,90° 0,90° 0,50% 18 -0,033 N·m -0,29% -0,90° -0,50%

19 11,089 N·m -0,111 N·m -0,99% 179,25° 179,25° -0,42% 19 11,120 N·m -0,080 N·m -0,71% 180,70° 0,70° 0,39% 19 -0,031 N·m -0,28% -1,45° -0,81%

20 11,082 N·m -0,118 N·m -1,05% 179,00° 179,00° -0,56% 20 11,130 N·m -0,070 N·m -0,62% 180,90° 0,90° 0,50% 20 -0,048 N·m -0,43% -1,90° -1,06%

21 11,078 N·m -0,122 N·m -1,09% 179,50° 179,50° -0,28% 21 11,180 N·m -0,020 N·m -0,18% 180,90° 0,90° 0,50% 21 -0,102 N·m -0,91% -1,40° -0,78%

22 11,167 N·m -0,033 N·m -0,29% 179,75° 179,75° -0,14% 22 11,270 N·m 0,070 N·m 0,62% 181,00° 1,00° 0,56% 22 -0,103 N·m -0,92% -1,25° -0,69%

23 11,277 N·m 0,077 N·m 0,69% 180,50° 180,50° 0,28% 23 11,360 N·m 0,160 N·m 1,43% 181,10° 1,10° 0,61% 23 -0,083 N·m -0,74% -0,60° -0,33%

24 11,226 N·m 0,026 N·m 0,23% 181,00° 181,00° 0,56% 24 11,300 N·m 0,100 N·m 0,89% 180,50° 0,50° 0,28% 24 -0,074 N·m -0,66% 0,50° 0,28%

25 11,199 N·m -0,001 N·m -0,01% 180,50° 180,50° 0,28% 25 11,260 N·m 0,060 N·m 0,54% 180,70° 0,70° 0,39% 25 -0,061 N·m -0,54% -0,20° -0,11%

26 11,234 N·m 0,034 N·m 0,30% 181,00° 181,00° 0,56% 26 11,290 N·m 0,090 N·m 0,80% 181,10° 1,10° 0,61% 26 -0,056 N·m -0,50% -0,10° -0,06%

27 11,246 N·m 0,046 N·m 0,41% 179,25° 179,25° -0,42% 27 11,270 N·m 0,070 N·m 0,62% 181,10° 1,10° 0,61% 27 -0,024 N·m -0,21% -1,85° -1,03%

28 11,078 N·m -0,122 N·m -1,09% 179,50° 179,50° -0,28% 28 11,120 N·m -0,080 N·m -0,71% 181,00° 1,00° 0,56% 28 -0,042 N·m -0,37% -1,50° -0,83%

29 11,152 N·m -0,048 N·m -0,43% 179,25° 179,25° -0,42% 29 11,200 N·m 0,000 N·m 0,00% 181,20° 1,20° 0,67% 29 -0,048 N·m -0,43% -1,95° -1,08%

30 11,125 N·m -0,075 N·m -0,67% 179,50° 179,50° -0,28% 30 11,210 N·m 0,010 N·m 0,09% 180,90° 0,90° 0,50% 30 -0,085 N·m -0,76% -1,40° -0,78%

31 11,222 N·m 0,022 N·m 0,20% 180,00° 180,00° 0,00% 31 11,310 N·m 0,110 N·m 0,98% 180,80° 0,80° 0,44% 31 -0,088 N·m -0,79% -0,80° -0,44%

32 11,300 N·m 0,100 N·m 0,89% 180,75° 180,75° 0,42% 32 11,380 N·m 0,180 N·m 1,61% 181,00° 1,00° 0,56% 32 -0,080 N·m -0,71% -0,25° -0,14%

33 11,253 N·m 0,053 N·m 0,47% 181,00° 181,00° 0,56% 33 11,320 N·m 0,120 N·m 1,07% 180,70° 0,70° 0,39% 33 -0,067 N·m -0,60% 0,30° 0,17%

34 11,249 N·m 0,049 N·m 0,44% 180,75° 180,75° 0,42% 34 11,310 N·m 0,110 N·m 0,98% 181,10° 1,10° 0,61% 34 -0,061 N·m -0,54% -0,35° -0,19%

35 11,261 N·m 0,061 N·m 0,54% 180,75° 180,75° 0,42% 35 11,300 N·m 0,100 N·m 0,89% 180,50° 0,50° 0,28% 35 -0,039 N·m -0,35% 0,25° 0,14%

36 11,253 N·m 0,053 N·m 0,47% 180,00° 180,00° 0,00% 36 11,290 N·m 0,090 N·m 0,80% 181,00° 1,00° 0,56% 36 -0,037 N·m -0,33% -1,00° -0,56%

37 11,160 N·m -0,040 N·m -0,36% 179,75° 179,75° -0,14% 37 11,200 N·m 0,000 N·m 0,00% 181,00° 1,00° 0,56% 37 -0,040 N·m -0,36% -1,25° -0,69%

38 11,066 N·m -0,134 N·m -1,20% 179,00° 179,00° -0,56% 38 11,130 N·m -0,070 N·m -0,62% 181,00° 1,00° 0,56% 38 -0,064 N·m -0,57% -2,00° -1,11%

39 11,113 N·m -0,087 N·m -0,78% 179,50° 179,50° -0,28% 39 11,180 N·m -0,020 N·m -0,18% 180,80° 0,80° 0,44% 39 -0,067 N·m -0,60% -1,30° -0,72%

40 11,183 N·m -0,017 N·m -0,15% 179,75° 179,75° -0,14% 40 11,260 N·m 0,060 N·m 0,54% 180,60° 0,60° 0,33% 40 -0,077 N·m -0,69% -0,85° -0,47%

41 11,257 N·m 0,057 N·m 0,51% 180,25° 180,25° 0,14% 41 11,330 N·m 0,130 N·m 1,16% 180,20° 0,20° 0,11% 41 -0,073 N·m -0,65% 0,05° 0,03%

42 11,238 N·m 0,038 N·m 0,34% 181,00° 181,00° 0,56% 42 11,320 N·m 0,120 N·m 1,07% 181,10° 1,10° 0,61% 42 -0,082 N·m -0,73% -0,10° -0,06%

43 11,226 N·m 0,026 N·m 0,23% 181,00° 181,00° 0,56% 43 11,300 N·m 0,100 N·m 0,89% 181,00° 1,00° 0,56% 43 -0,074 N·m -0,66% 0,00° 0,00%

44 11,246 N·m 0,046 N·m 0,41% 180,75° 180,75° 0,42% 44 11,280 N·m 0,080 N·m 0,71% 180,80° 0,80° 0,44% 44 -0,034 N·m -0,30% -0,05° -0,03%

45 11,246 N·m 0,046 N·m 0,41% 179,50° 179,50° -0,28% 45 11,260 N·m 0,060 N·m 0,54% 180,80° 0,80° 0,44% 45 -0,014 N·m -0,12% -1,30° -0,72%

46 11,039 N·m -0,161 N·m -1,44% 179,25° 179,25° -0,42% 46 11,080 N·m -0,120 N·m -1,07% 180,90° 0,90° 0,50% 46 -0,041 N·m -0,37% -1,65° -0,92%

47 11,070 N·m -0,130 N·m -1,16% 178,75° 178,75° -0,69% 47 11,120 N·m -0,080 N·m -0,71% 180,50° 0,50° 0,28% 47 -0,050 N·m -0,45% -1,75° -0,97%

48 11,089 N·m -0,111 N·m -0,99% 179,75° 179,75° -0,14% 48 11,160 N·m -0,040 N·m -0,36% 181,00° 1,00° 0,56% 48 -0,071 N·m -0,63% -1,25° -0,69%

49 11,222 N·m 0,022 N·m 0,20% 180,50° 180,50° 0,28% 49 11,320 N·m 0,120 N·m 1,07% 181,10° 1,10° 0,61% 49 -0,098 N·m -0,88% -0,60° -0,33%

50 11,234 N·m 0,034 N·m 0,30% 180,50° 180,50° 0,28% 50 11,310 N·m 0,110 N·m 0,98% 180,80° 0,80° 0,44% 50 -0,076 N·m -0,68% -0,30° -0,17%

51 11,226 N·m 0,026 N·m 0,23% 181,25° 181,25° 0,69% 51 11,310 N·m 0,110 N·m 0,98% 180,70° 0,70° 0,39% 51 -0,084 N·m -0,75% 0,55° 0,31%

52 11,195 N·m -0,005 N·m -0,04% 180,50° 180,50° 0,28% 52 11,260 N·m 0,060 N·m 0,54% 181,00° 1,00° 0,56% 52 -0,065 N·m -0,58% -0,50° -0,28%

53 11,214 N·m 0,014 N·m 0,12% 180,75° 180,75° 0,42% 53 11,270 N·m 0,070 N·m 0,62% 181,10° 1,10° 0,61% 53 -0,056 N·m -0,50% -0,35° -0,19%

54 11,203 N·m 0,003 N·m 0,03% 179,50° 179,50° -0,28% 54 11,230 N·m 0,030 N·m 0,27% 181,10° 1,10° 0,61% 54 -0,027 N·m -0,24% -1,60° -0,89%

55 11,054 N·m -0,146 N·m -1,30% 179,75° 179,75° -0,14% 55 11,080 N·m -0,120 N·m -1,07% 181,30° 1,30° 0,72% 55 -0,026 N·m -0,23% -1,55° -0,86%

56 11,066 N·m -0,134 N·m -1,20% 179,00° 179,00° -0,56% 56 11,130 N·m -0,070 N·m -0,62% 180,80° 0,80° 0,44% 56 -0,064 N·m -0,57% -1,80° -1,00%

57 11,058 N·m -0,142 N·m -1,27% 179,50° 179,50° -0,28% 57 11,150 N·m -0,050 N·m -0,45% 181,20° 1,20° 0,67% 57 -0,092 N·m -0,82% -1,70° -0,94%

58 11,261 N·m 0,061 N·m 0,54% 180,75° 180,75° 0,42% 58 11,350 N·m 0,150 N·m 1,34% 180,90° 0,90° 0,50% 58 -0,089 N·m -0,79% -0,15° -0,08%

59 11,269 N·m 0,069 N·m 0,62% 180,75° 180,75° 0,42% 59 11,340 N·m 0,140 N·m 1,25% 180,80° 0,80° 0,44% 59 -0,071 N·m -0,63% -0,05° -0,03%

60 11,257 N·m 0,057 N·m 0,51% 181,00° 181,00° 0,56% 60 11,330 N·m 0,130 N·m 1,16% 180,80° 0,80° 0,44% 60 -0,073 N·m -0,65% 0,20° 0,11%

61 11,269 N·m 0,069 N·m 0,62% 181,00° 181,00° 0,56% 61 11,320 N·m 0,120 N·m 1,07% 180,90° 0,90° 0,50% 61 -0,051 N·m -0,46% 0,10° 0,06%

62 11,257 N·m 0,057 N·m 0,51% 179,75° 179,75° -0,14% 62 11,280 N·m 0,080 N·m 0,71% 180,80° 0,80° 0,44% 62 -0,023 N·m -0,21% -1,05° -0,58%

63 11,167 N·m -0,033 N·m -0,29% 179,50° 179,50° -0,28% 63 11,210 N·m 0,010 N·m 0,09% 181,00° 1,00° 0,56% 63 -0,043 N·m -0,38% -1,50° -0,83%

64 11,058 N·m -0,142 N·m -1,27% 179,00° 179,00° -0,56% 64 11,100 N·m -0,100 N·m -0,89% 180,80° 0,80° 0,44% 64 -0,042 N·m -0,38% -1,80° -1,00%

65 11,109 N·m -0,091 N·m -0,81% 179,50° 179,50° -0,28% 65 11,180 N·m -0,020 N·m -0,18% 181,10° 1,10° 0,61% 65 -0,071 N·m -0,63% -1,60° -0,89%

66 11,125 N·m -0,075 N·m -0,67% 180,00° 180,00° 0,00% 66 11,200 N·m 0,000 N·m 0,00% 180,90° 0,90° 0,50% 66 -0,075 N·m -0,67% -0,90° -0,50%

67 11,242 N·m 0,042 N·m 0,37% 180,50° 180,50° 0,28% 67 11,320 N·m 0,120 N·m 1,07% 180,90° 0,90° 0,50% 67 -0,078 N·m -0,70% -0,40° -0,22%

68 11,206 N·m 0,006 N·m 0,05% 181,00° 181,00° 0,56% 68 11,270 N·m 0,070 N·m 0,62% 181,10° 1,10° 0,61% 68 -0,064 N·m -0,57% -0,10° -0,06%

69 11,234 N·m 0,034 N·m 0,30% 181,00° 181,00° 0,56% 69 11,320 N·m 0,120 N·m 1,07% 180,80° 0,80° 0,44% 69 -0,086 N·m -0,77% 0,20° 0,11%

70 11,265 N·m 0,065 N·m 0,58% 181,25° 181,25° 0,69% 70 11,310 N·m 0,110 N·m 0,98% 181,20° 1,20° 0,67% 70 -0,045 N·m -0,40% 0,05° 0,03%

71 11,203 N·m 0,003 N·m 0,03% 179,75° 179,75° -0,14% 71 11,240 N·m 0,040 N·m 0,36% 180,70° 0,70° 0,39% 71 -0,037 N·m -0,33% -0,95° -0,53%

72 11,167 N·m -0,033 N·m -0,29% 179,75° 179,75° -0,14% 72 11,200 N·m 0,000 N·m 0,00% 181,20° 1,20° 0,67% 72 -0,033 N·m -0,29% -1,45° -0,81%

73 11,023 N·m -0,177 N·m -1,58% 179,25° 179,25° -0,42% 73 11,070 N·m -0,130 N·m -1,16% 181,00° 1,00° 0,56% 73 -0,047 N·m -0,42% -1,75° -0,97%

74 11,086 N·m -0,114 N·m -1,02% 179,50° 179,50° -0,28% 74 11,140 N·m -0,060 N·m -0,54% 181,10° 1,10° 0,61% 74 -0,054 N·m -0,48% -1,60° -0,89%

75 11,078 N·m -0,122 N·m -1,09% 179,50° 179,50° -0,28% 75 11,150 N·m -0,050 N·m -0,45% 181,00° 1,00° 0,56% 75 -0,072 N·m -0,64% -1,50° -0,83%

76 11,222 N·m 0,022 N·m 0,20% 180,75° 180,75° 0,42% 76 11,310 N·m 0,110 N·m 0,98% 181,00° 1,00° 0,56% 76 -0,088 N·m -0,79% -0,25° -0,14%

77 11,171 N·m -0,029 N·m -0,26% 180,75° 180,75° 0,42% 77 11,240 N·m 0,040 N·m 0,36% 180,80° 0,80° 0,44% 77 -0,069 N·m -0,62% -0,05° -0,03%

78 11,226 N·m 0,026 N·m 0,23% 180,75° 180,75° 0,42% 78 11,290 N·m 0,090 N·m 0,80% 180,80° 0,80° 0,44% 78 -0,064 N·m -0,57% -0,05° -0,03%

79 11,230 N·m 0,030 N·m 0,27% 180,50° 180,50° 0,28% 79 11,270 N·m 0,070 N·m 0,62% 181,00° 1,00° 0,56% 79 -0,040 N·m -0,36% -0,50° -0,28%

80 11,183 N·m -0,017 N·m -0,15% 180,00° 180,00° 0,00% 80 11,220 N·m 0,020 N·m 0,18% 180,50° 0,50° 0,28% 80 -0,037 N·m -0,33% -0,50° -0,28%

81 11,058 N·m -0,142 N·m -1,27% 179,50° 179,50° -0,28% 81 11,090 N·m -0,110 N·m -0,98% 180,90° 0,90° 0,50% 81 -0,032 N·m -0,29% -1,40° -0,78%

82 11,031 N·m -0,169 N·m -1,51% 179,25° 179,25° -0,42% 82 11,110 N·m -0,090 N·m -0,80% 180,90° 0,90° 0,50% 82 -0,079 N·m -0,71% -1,65° -0,92%

83 11,054 N·m -0,146 N·m -1,30% 179,00° 179,00° -0,56% 83 11,140 N·m -0,060 N·m -0,54% 180,70° 0,70° 0,39% 83 -0,086 N·m -0,77% -1,70° -0,94%

84 11,125 N·m -0,075 N·m -0,67% 179,75° 179,75° -0,14% 84 11,210 N·m 0,010 N·m 0,09% 181,00° 1,00° 0,56% 84 -0,085 N·m -0,76% -1,25° -0,69%

85 11,234 N·m 0,034 N·m 0,30% 180,75° 180,75° 0,42% 85 11,310 N·m 0,110 N·m 0,98% 180,90° 0,90° 0,50% 85 -0,076 N·m -0,68% -0,15° -0,08%

86 11,195 N·m -0,005 N·m -0,04% 180,75° 180,75° 0,42% 86 11,270 N·m 0,070 N·m 0,62% 180,70° 0,70° 0,39% 86 -0,075 N·m -0,67% 0,05° 0,03%

87 11,195 N·m -0,005 N·m -0,04% 181,00° 181,00° 0,56% 87 11,250 N·m 0,050 N·m 0,45% 180,80° 0,80° 0,44% 87 -0,055 N·m -0,49% 0,20° 0,11%

88 11,191 N·m -0,009 N·m -0,08% 180,25° 180,25° 0,14% 88 11,240 N·m 0,040 N·m 0,36% 180,80° 0,80° 0,44% 88 -0,049 N·m -0,44% -0,55° -0,31%

89 11,164 N·m -0,036 N·m -0,32% 179,25° 179,25° -0,42% 89 11,200 N·m 0,000 N·m 0,00% 180,50° 0,50° 0,28% 89 -0,036 N·m -0,32% -1,25° -0,69%

90 11,047 N·m -0,153 N·m -1,37% 179,00° 179,00° -0,56% 90 11,080 N·m -0,120 N·m -1,07% 181,00° 1,00° 0,56% 90 -0,033 N·m -0,29% -2,00° -1,11%

91 11,070 N·m -0,130 N·m -1,16% 178,75° 178,75° -0,69% 91 11,130 N·m -0,070 N·m -0,62% 180,80° 0,80° 0,44% 91 -0,060 N·m -0,54% -2,05° -1,14%

92 11,113 N·m -0,087 N·m -0,78% 179,75° 179,75° -0,14% 92 11,200 N·m 0,000 N·m 0,00% 181,30° 1,30° 0,72% 92 -0,087 N·m -0,78% -1,55° -0,86%

93 11,238 N·m 0,038 N·m 0,34% 180,00° 180,00° 0,00% 93 11,320 N·m 0,120 N·m 1,07% 180,90° 0,90° 0,50% 93 -0,082 N·m -0,73% -0,90° -0,50%

94 11,214 N·m 0,014 N·m 0,12% 180,75° 180,75° 0,42% 94 11,300 N·m 0,100 N·m 0,89% 181,10° 1,10° 0,61% 94 -0,086 N·m -0,77% -0,35° -0,19%

95 11,261 N·m 0,061 N·m 0,54% 181,25° 181,25° 0,69% 95 11,340 N·m 0,140 N·m 1,25% 180,70° 0,70° 0,39% 95 -0,079 N·m -0,71% 0,55° 0,31%

96 11,230 N·m 0,030 N·m 0,27% 180,50° 180,50° 0,28% 96 11,270 N·m 0,070 N·m 0,62% 181,10° 1,10° 0,61% 96 -0,040 N·m -0,36% -0,60° -0,33%

97 11,199 N·m -0,001 N·m -0,01% 179,75° 179,75° -0,14% 97 11,250 N·m 0,050 N·m 0,45% 180,90° 0,90° 0,50% 97 -0,051 N·m -0,46% -1,15° -0,64%

98 11,105 N·m -0,095 N·m -0,85% 179,25° 179,25° -0,42% 98 11,150 N·m -0,050 N·m -0,45% 180,80° 0,80° 0,44% 98 -0,045 N·m -0,40% -1,55° -0,86%

99 11,058 N·m -0,142 N·m -1,27% 179,25° 179,25° -0,42% 99 11,100 N·m -0,100 N·m -0,89% 180,30° 0,30° 0,17% 99 -0,042 N·m -0,38% -1,05° -0,58%

100 11,117 N·m -0,083 N·m -0,74% 180,00° 180,00° 0,00% 100 11,200 N·m 0,000 N·m 0,00% 181,10° 1,10° 0,61% 100 -0,083 N·m -0,74% -1,10° -0,61%

Sample size : Sample size : Sample size :

Master - reference Difference evaluation
TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Serial-no.: 18240041 2018-07-30 Serial-no.: 18240041 2018-07-30 Serial-no.: 18240041 2018-07-30

Test point : Test point : Test point :

Test torque (Mtarget) : Test torque (Mtarget) : Test torque (Mtarget) :

± Tolerance : ± Tolerance : ± Tolerance :

+ Tolerance : + Tolerance : + Tolerance :

- Tolerance : - Tolerance : - Tolerance :

Angle °(degree)

Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) : Upper tolerance (To / Mmax) :

Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) : Lower tolerance (Tu / Mmin) :

Torque (N∙m) Angle °(degree) Torque (N∙m) Angle °(degree) Torque (N∙m)

n n n

x̅ x̅ x̅

Mmax Mmax Mmax

Mmin Mmin Mmin

R (99,73%) R (99,73%) R (99,73%)

 s  s  s

6 s 6 s 6 s

Homologation Homologation Homologation Homologation Homologation

N·m/° N·m/° N·m/°

Homologation

Cm Cm Cm

Cmk Cmk Cmk

Angle

TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB TBPEC-12xx, TBPEC-12B, TBPEC-12W, TBPEC-12WB

Measurement result Measurement result Measurement result 

Torque Angle Torque Angle Torque

3 - test point 180° - 80% 09.09.2018
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Tool model: TBPEC-12xx,  Serial No.: 18240032

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Tool model: TBPEC-12xx,  Serial No.: 18240032

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Coding
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Cost Point/Dept.

Supporting points 663
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Tool model: TBPEC-12xx,  Serial No.: 18240032

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
Graph
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Date/time     measurement

21.06.2018 15:14:38Date/time random sample

23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 653

1Measurem. No.LL   4,56 N.m

UL   5,24 N.m

X(R)   4,90 N.m

TorqBeeDesignation

CEUS 8.2
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Tool model: TBPEC-12xx,  Serial No.: 18240032

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Coding
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Cost Point/Dept.
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Test certificate

Homologation
No. 124-1034564

Evaluation OK

Date/ Time 21.06.2018 15:14:38
Tester/ Name
Division QS

Transducer S/N
10Transducer
01033617

N.mM.Brkic

4,56 5,244,90 4,8763 0,0137 8,345 7,769

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,0630 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 2,450 N.m

4,90

360,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240032

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

1 4,914 21.06.2018 15:14:38N.m 452 rpm0,3 % %360,00° 0,0 50 rpm

2 4,869 21.06.2018 15:14:44N.m 454 rpm-0,6 % %357,75° -0,6 52 rpm

3 4,908 21.06.2018 15:14:51N.m 453 rpm0,2 % %362,50° 0,7 50 rpm

4 4,871 21.06.2018 15:14:57N.m 454 rpm-0,6 % %357,00° -0,8 51 rpm

5 4,873 21.06.2018 15:15:04N.m 453 rpm-0,6 % %356,25° -1,0 51 rpm

6 4,884 21.06.2018 15:15:10N.m 453 rpm-0,3 % %357,25° -0,8 52 rpm

7 4,888 21.06.2018 15:15:17N.m 453 rpm-0,2 % %360,50° 0,1 50 rpm

8 4,871 21.06.2018 15:15:23N.m 453 rpm-0,6 % %357,75° -0,6 51 rpm

9 4,877 21.06.2018 15:15:30N.m 453 rpm-0,5 % %354,75° -1,5 51 rpm

10 4,865 21.06.2018 15:15:36N.m 452 rpm-0,7 % %357,00° -0,8 52 rpm

11 4,898 21.06.2018 15:15:43N.m 453 rpm0,0 % %363,00° 0,8 50 rpm

12 4,871 21.06.2018 15:15:49N.m 453 rpm-0,6 % %352,50° -2,1 51 rpm

13 4,865 21.06.2018 15:15:55N.m 454 rpm-0,7 % %353,75° -1,7 51 rpm

14 4,898 21.06.2018 15:16:02N.m 452 rpm0,0 % %362,75° 0,8 50 rpm

15 4,890 21.06.2018 15:16:08N.m 454 rpm-0,2 % %357,00° -0,8 52 rpm

16 4,884 21.06.2018 15:16:15N.m 453 rpm-0,3 % %358,00° -0,6 52 rpm

17 4,867 21.06.2018 15:16:21N.m 453 rpm-0,7 % %351,50° -2,4 51 rpm

18 4,871 21.06.2018 15:16:28N.m 453 rpm-0,6 % %355,25° -1,3 52 rpm

19 4,881 21.06.2018 15:16:34N.m 454 rpm-0,4 % %352,25° -2,2 51 rpm

20 4,904 21.06.2018 15:16:41N.m 454 rpm0,1 % %359,25° -0,2 51 rpm

21 4,892 21.06.2018 15:16:48N.m 453 rpm-0,2 % %362,25° 0,6 50 rpm

22 4,886 21.06.2018 15:16:54N.m 454 rpm-0,3 % %361,50° 0,4 51 rpm

23 4,873 21.06.2018 15:17:00N.m 454 rpm-0,6 % %351,75° -2,3 51 rpm

24 4,863 21.06.2018 15:17:07N.m 453 rpm-0,8 % %353,50° -1,8 51 rpm

25 4,879 21.06.2018 15:17:14N.m 453 rpm-0,4 % %360,50° 0,1 50 rpm

26 4,871 21.06.2018 15:17:20N.m 453 rpm-0,6 % %353,75° -1,7 52 rpm

27 4,898 21.06.2018 15:17:27N.m 453 rpm0,0 % %360,75° 0,2 50 rpm

28 4,888 21.06.2018 15:17:33N.m 454 rpm-0,2 % %356,25° -1,0 52 rpm

29 4,894 21.06.2018 15:17:40N.m 452 rpm-0,1 % %357,75° -0,6 52 rpm

30 4,871 21.06.2018 15:17:46N.m 453 rpm-0,6 % %355,50° -1,3 51 rpm

31 4,881 21.06.2018 15:17:53N.m 453 rpm-0,4 % %357,75° -0,6 52 rpm

32 4,881 21.06.2018 15:17:59N.m 453 rpm-0,4 % %360,50° 0,1 50 rpm

33 4,863 21.06.2018 15:18:06N.m 453 rpm-0,8 % %352,75° -2,0 51 rpm

34 4,890 21.06.2018 15:18:12N.m 453 rpm-0,2 % %361,25° 0,3 50 rpm

35 4,873 21.06.2018 15:18:18N.m 453 rpm-0,6 % %354,75° -1,5 51 rpm

36 4,871 21.06.2018 15:18:25N.m 453 rpm-0,6 % %351,75° -2,3 50 rpm

37 4,894 21.06.2018 15:18:32N.m 454 rpm-0,1 % %358,00° -0,6 51 rpm

38 4,881 21.06.2018 15:18:38N.m 454 rpm-0,4 % %351,00° -2,5 52 rpm

39 4,900 21.06.2018 15:18:45N.m 453 rpm0,0 % %362,75° 0,8 50 rpm

40 4,879 21.06.2018 15:18:51N.m 453 rpm-0,4 % %355,50° -1,3 52 rpm

41 4,869 21.06.2018 15:18:57N.m 453 rpm-0,6 % %357,00° -0,8 51 rpm

42 4,863 21.06.2018 15:19:04N.m 453 rpm-0,8 % %350,00° -2,8 51 rpm

43 4,873 21.06.2018 15:19:11N.m 454 rpm-0,6 % %359,50° -0,1 51 rpm

44 4,859 21.06.2018 15:19:17N.m 454 rpm-0,8 % %353,00° -1,9 51 rpm

45 4,861 21.06.2018 15:19:23N.m 453 rpm-0,8 % %357,75° -0,6 51 rpm

46 4,890 21.06.2018 15:19:30N.m 454 rpm-0,2 % %361,75° 0,5 50 rpm

47 4,869 21.06.2018 15:19:36N.m 452 rpm-0,6 % %356,50° -1,0 52 rpm

48 4,908 21.06.2018 15:19:43N.m 453 rpm0,2 % %359,50° -0,1 50 rpm

49 4,865 21.06.2018 15:19:49N.m 453 rpm-0,7 % %352,25° -2,2 51 rpm

50 4,881 21.06.2018 15:19:56N.m 454 rpm-0,4 % %358,25° -0,5 51 rpm
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Test certificate

Homologation
No. 124-1034564

Evaluation OK

Date/ Time 21.06.2018 15:14:38
Tester/ Name
Division QS

Transducer S/N
10Transducer
01033617

N.mM.Brkic

4,56 5,244,90 4,8763 0,0137 8,345 7,769

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,0630 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 2,450 N.m

4,90

360,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240032

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

51 4,879 21.06.2018 15:20:02N.m 453 rpm-0,4 % %359,00° -0,3 50 rpm

52 4,859 21.06.2018 15:20:09N.m 454 rpm-0,8 % %355,25° -1,3 51 rpm

53 4,871 21.06.2018 15:20:15N.m 453 rpm-0,6 % %357,75° -0,6 51 rpm

54 4,871 21.06.2018 15:20:22N.m 453 rpm-0,6 % %360,75° 0,2 51 rpm

55 4,875 21.06.2018 15:20:28N.m 454 rpm-0,5 % %351,00° -2,5 51 rpm

56 4,884 21.06.2018 15:20:35N.m 454 rpm-0,3 % %358,50° -0,4 52 rpm

57 4,867 21.06.2018 15:20:41N.m 453 rpm-0,7 % %352,50° -2,1 51 rpm

58 4,855 21.06.2018 15:20:48N.m 453 rpm-0,9 % %356,25° -1,0 51 rpm

59 4,896 21.06.2018 15:20:54N.m 454 rpm-0,1 % %362,75° 0,8 50 rpm

60 4,863 21.06.2018 15:21:01N.m 454 rpm-0,8 % %357,00° -0,8 51 rpm

61 4,877 21.06.2018 15:21:07N.m 453 rpm-0,5 % %358,75° -0,3 50 rpm

62 4,861 21.06.2018 15:21:14N.m 454 rpm-0,8 % %355,50° -1,3 51 rpm

63 4,894 21.06.2018 15:21:20N.m 453 rpm-0,1 % %362,00° 0,6 50 rpm

64 4,869 21.06.2018 15:21:27N.m 454 rpm-0,6 % %355,50° -1,3 51 rpm

65 4,873 21.06.2018 15:21:33N.m 453 rpm-0,6 % %358,25° -0,5 50 rpm

66 4,861 21.06.2018 15:21:40N.m 453 rpm-0,8 % %354,50° -1,5 52 rpm

67 4,879 21.06.2018 15:21:46N.m 453 rpm-0,4 % %359,75° -0,1 50 rpm

68 4,861 21.06.2018 15:21:53N.m 454 rpm-0,8 % %355,00° -1,4 51 rpm

69 4,865 21.06.2018 15:21:59N.m 454 rpm-0,7 % %352,25° -2,2 51 rpm

70 4,861 21.06.2018 15:22:06N.m 453 rpm-0,8 % %354,50° -1,5 51 rpm

71 4,863 21.06.2018 15:22:13N.m 454 rpm-0,8 % %353,00° -1,9 51 rpm

72 4,861 21.06.2018 15:22:19N.m 454 rpm-0,8 % %353,50° -1,8 51 rpm

73 4,857 21.06.2018 15:22:25N.m 454 rpm-0,9 % %350,25° -2,7 51 rpm

74 4,859 21.06.2018 15:22:32N.m 453 rpm-0,8 % %353,75° -1,7 51 rpm

75 4,890 21.06.2018 15:22:38N.m 453 rpm-0,2 % %362,50° 0,7 50 rpm

76 4,865 21.06.2018 15:22:45N.m 452 rpm-0,7 % %352,25° -2,2 50 rpm

77 4,865 21.06.2018 15:22:51N.m 453 rpm-0,7 % %356,50° -1,0 51 rpm

78 4,902 21.06.2018 15:22:58N.m 453 rpm0,0 % %364,00° 1,1 50 rpm

79 4,882 21.06.2018 15:23:04N.m 453 rpm-0,4 % %351,00° -2,5 51 rpm

80 4,867 21.06.2018 15:23:11N.m 453 rpm-0,7 % %360,00° 0,0 51 rpm

81 4,882 21.06.2018 15:23:17N.m 454 rpm-0,4 % %360,50° 0,1 50 rpm

82 4,879 21.06.2018 15:23:24N.m 453 rpm-0,4 % %351,75° -2,3 52 rpm

83 4,863 21.06.2018 15:23:30N.m 454 rpm-0,8 % %356,00° -1,1 51 rpm

84 4,871 21.06.2018 15:23:37N.m 453 rpm-0,6 % %358,00° -0,6 50 rpm

85 4,869 21.06.2018 15:23:43N.m 453 rpm-0,6 % %356,50° -1,0 51 rpm

86 4,877 21.06.2018 15:23:50N.m 454 rpm-0,5 % %360,25° 0,1 50 rpm

87 4,863 21.06.2018 15:23:56N.m 453 rpm-0,8 % %357,50° -0,7 51 rpm

88 4,890 21.06.2018 15:24:03N.m 453 rpm-0,2 % %361,00° 0,3 50 rpm

89 4,857 21.06.2018 15:24:09N.m 454 rpm-0,9 % %354,00° -1,7 51 rpm

90 4,871 21.06.2018 15:24:16N.m 454 rpm-0,6 % %356,25° -1,0 50 rpm

91 4,873 21.06.2018 15:24:22N.m 454 rpm-0,6 % %359,00° -0,3 51 rpm

92 4,865 21.06.2018 15:24:29N.m 453 rpm-0,7 % %352,25° -2,2 51 rpm

93 4,884 21.06.2018 15:24:35N.m 454 rpm-0,3 % %357,75° -0,6 51 rpm

94 4,882 21.06.2018 15:24:42N.m 454 rpm-0,4 % %351,25° -2,4 51 rpm

95 4,904 21.06.2018 15:24:49N.m 454 rpm0,1 % %359,50° -0,1 50 rpm

96 4,879 21.06.2018 15:24:55N.m 454 rpm-0,4 % %350,75° -2,6 51 rpm

97 4,851 21.06.2018 15:25:01N.m 453 rpm-1,0 % %353,00° -1,9 51 rpm

98 4,877 21.06.2018 15:25:08N.m 453 rpm-0,5 % %359,00° -0,3 50 rpm

99 4,859 21.06.2018 15:25:14N.m 453 rpm-0,8 % %356,25° -1,0 51 rpm

100 4,888 21.06.2018 15:25:21N.m 453 rpm-0,2 % %362,50° 0,7 50 rpm
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HS-Technik, TBPEC-12xx, 18240032

21.06.2018 15:41:58 hardFirst sample MCT, 30%

Date printed:

Screw joint:



Tool model: TBPEC-12xx,  Serial No.: 18240032

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

21.06.2018 15:41:58Date/time random sample

08.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 805

1Measurem. No.LL   4,56 N.m

UL   5,24 N.m

X(R)   4,90 N.m

TorqBeeDesignation

CEUS 8.2

21.06.2018 15:41:58

Random sample No. 6
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Tool model: TBPEC-12xx,  Serial No.: 18240032

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

21.06.2018 15:41:58Date/time random sample

08.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 799

100Measurem. No.LL   4,56 N.m

UL   5,24 N.m

X(R)   4,90 N.m

TorqBeeDesignation

CEUS 8.2
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Tool model: TBPEC-12xx,  Serial No.: 18240032

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

21.06.2018 15:41:58Date/time random sample

23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 805

1Measurem. No.LL   4,56 N.m

UL   5,24 N.m

X(R)   4,90 N.m

TorqBeeDesignation

CEUS 8.2

21.06.2018 15:41:58

Random sample No. 6

HS-Technik GmbH
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Tool model: TBPEC-12xx,  Serial No.: 18240032

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

21.06.2018 15:41:58Date/time random sample

23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 799

100Measurem. No.LL   4,56 N.m

UL   5,24 N.m

X(R)   4,90 N.m
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Test certificate

Homologation
No. 124-1034564

Evaluation OK

Date/ Time 21.06.2018 15:41:58
Tester/ Name
Division QS

Transducer S/N
10Transducer
01033617

N.mM.Brkic

4,56 5,244,90 4,9111 0,0166 6,881 6,659

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,0830 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 2,450 N.m

4,90

30,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240032

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

1 4,908 21.06.2018 15:41:58N.m 99 rpm0,2 % %30,25° 0,8 47 rpm

2 4,914 21.06.2018 15:42:04N.m 99 rpm0,3 % %29,75° -0,8 46 rpm

3 4,896 21.06.2018 15:42:09N.m 99 rpm-0,1 % %30,25° 0,8 46 rpm

4 4,881 21.06.2018 15:42:15N.m 99 rpm-0,4 % %29,25° -2,5 47 rpm

5 4,910 21.06.2018 15:42:20N.m 99 rpm0,2 % %30,00° 0,0 46 rpm

6 4,894 21.06.2018 15:42:26N.m 99 rpm-0,1 % %29,25° -2,5 46 rpm

7 4,925 21.06.2018 15:42:31N.m 99 rpm0,5 % %30,00° 0,0 46 rpm

8 4,898 21.06.2018 15:42:37N.m 99 rpm0,0 % %29,50° -1,7 47 rpm

9 4,886 21.06.2018 15:42:42N.m 99 rpm-0,3 % %30,25° 0,8 47 rpm

10 4,929 21.06.2018 15:42:48N.m 100 rpm0,6 % %30,50° 1,7 47 rpm

11 4,902 21.06.2018 15:42:53N.m 99 rpm0,0 % %30,00° 0,0 47 rpm

12 4,915 21.06.2018 15:42:59N.m 100 rpm0,3 % %30,00° 0,0 47 rpm

13 4,886 21.06.2018 15:43:04N.m 99 rpm-0,3 % %29,50° -1,7 47 rpm

14 4,902 21.06.2018 15:43:10N.m 99 rpm0,0 % %30,00° 0,0 47 rpm

15 4,910 21.06.2018 15:43:15N.m 99 rpm0,2 % %30,00° 0,0 47 rpm

16 4,914 21.06.2018 15:43:21N.m 100 rpm0,3 % %30,25° 0,8 47 rpm

17 4,902 21.06.2018 15:43:26N.m 99 rpm0,0 % %29,50° -1,7 47 rpm

18 4,915 21.06.2018 15:43:32N.m 99 rpm0,3 % %29,75° -0,8 47 rpm

19 4,939 21.06.2018 15:43:37N.m 99 rpm0,8 % %30,00° 0,0 47 rpm

20 4,908 21.06.2018 15:43:43N.m 99 rpm0,2 % %30,00° 0,0 46 rpm

21 4,919 21.06.2018 15:43:48N.m 100 rpm0,4 % %30,00° 0,0 47 rpm

22 4,931 21.06.2018 15:43:54N.m 99 rpm0,6 % %30,00° 0,0 46 rpm

23 4,886 21.06.2018 15:43:59N.m 99 rpm-0,3 % %29,25° -2,5 47 rpm

24 4,900 21.06.2018 15:44:05N.m 99 rpm0,0 % %30,25° 0,8 46 rpm

25 4,917 21.06.2018 15:44:10N.m 99 rpm0,3 % %29,75° -0,8 46 rpm

26 4,910 21.06.2018 15:44:16N.m 99 rpm0,2 % %30,25° 0,8 47 rpm

27 4,914 21.06.2018 15:44:21N.m 100 rpm0,3 % %30,25° 0,8 46 rpm

28 4,929 21.06.2018 15:44:27N.m 99 rpm0,6 % %30,50° 1,7 47 rpm

29 4,915 21.06.2018 15:44:32N.m 100 rpm0,3 % %30,50° 1,7 47 rpm

30 4,906 21.06.2018 15:44:38N.m 99 rpm0,1 % %30,00° 0,0 47 rpm

31 4,927 21.06.2018 15:44:43N.m 100 rpm0,6 % %30,25° 0,8 47 rpm

32 4,908 21.06.2018 15:44:49N.m 99 rpm0,2 % %29,50° -1,7 47 rpm

33 4,939 21.06.2018 15:44:54N.m 99 rpm0,8 % %30,25° 0,8 47 rpm

34 4,921 21.06.2018 15:45:00N.m 99 rpm0,4 % %30,00° 0,0 47 rpm

35 4,931 21.06.2018 15:45:05N.m 99 rpm0,6 % %30,75° 2,5 46 rpm

36 4,902 21.06.2018 15:45:11N.m 100 rpm0,0 % %29,75° -0,8 46 rpm

37 4,904 21.06.2018 15:45:16N.m 99 rpm0,1 % %30,00° 0,0 46 rpm

38 4,917 21.06.2018 15:45:22N.m 100 rpm0,3 % %29,50° -1,7 46 rpm

39 4,900 21.06.2018 15:45:27N.m 99 rpm0,0 % %30,00° 0,0 46 rpm

40 4,908 21.06.2018 15:45:33N.m 100 rpm0,2 % %30,00° 0,0 46 rpm

41 4,906 21.06.2018 15:45:38N.m 99 rpm0,1 % %30,50° 1,7 47 rpm

42 4,910 21.06.2018 15:45:44N.m 100 rpm0,2 % %30,50° 1,7 46 rpm

43 4,898 21.06.2018 15:45:49N.m 99 rpm0,0 % %29,25° -2,5 47 rpm

44 4,917 21.06.2018 15:45:55N.m 100 rpm0,3 % %30,50° 1,7 47 rpm

45 4,898 21.06.2018 15:46:00N.m 99 rpm0,0 % %29,50° -1,7 47 rpm

46 4,917 21.06.2018 15:46:06N.m 100 rpm0,3 % %30,25° 0,8 47 rpm

47 4,923 21.06.2018 15:46:11N.m 99 rpm0,5 % %30,00° 0,0 47 rpm

48 4,912 21.06.2018 15:46:17N.m 100 rpm0,2 % %30,75° 2,5 47 rpm

49 4,900 21.06.2018 15:46:22N.m 99 rpm0,0 % %30,00° 0,0 46 rpm

50 4,935 21.06.2018 15:46:28N.m 99 rpm0,7 % %30,75° 2,5 47 rpm
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Test certificate

Homologation
No. 124-1034564

Evaluation OK

Date/ Time 21.06.2018 15:41:58
Tester/ Name
Division QS

Transducer S/N
10Transducer
01033617

N.mM.Brkic

4,56 5,244,90 4,9111 0,0166 6,881 6,659

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,0830 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 2,450 N.m

4,90

30,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240032

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

51 4,917 21.06.2018 15:46:33N.m 99 rpm0,3 % %29,75° -0,8 47 rpm

52 4,929 21.06.2018 15:46:39N.m 99 rpm0,6 % %30,25° 0,8 46 rpm

53 4,892 21.06.2018 15:46:44N.m 99 rpm-0,2 % %29,25° -2,5 46 rpm

54 4,896 21.06.2018 15:46:50N.m 99 rpm-0,1 % %30,25° 0,8 46 rpm

55 4,894 21.06.2018 15:46:55N.m 99 rpm-0,1 % %30,25° 0,8 47 rpm

56 4,958 21.06.2018 15:47:01N.m 99 rpm1,2 % %30,75° 2,5 46 rpm

57 4,906 21.06.2018 15:47:06N.m 99 rpm0,1 % %29,75° -0,8 46 rpm

58 4,937 21.06.2018 15:47:12N.m 99 rpm0,8 % %30,25° 0,8 46 rpm

59 4,881 21.06.2018 15:47:17N.m 99 rpm-0,4 % %29,25° -2,5 47 rpm

60 4,900 21.06.2018 15:47:23N.m 99 rpm0,0 % %30,25° 0,8 46 rpm

61 4,884 21.06.2018 15:47:28N.m 100 rpm-0,3 % %29,50° -1,7 47 rpm

62 4,915 21.06.2018 15:47:34N.m 99 rpm0,3 % %30,00° 0,0 46 rpm

63 4,875 21.06.2018 15:47:39N.m 100 rpm-0,5 % %29,25° -2,5 46 rpm

64 4,904 21.06.2018 15:47:45N.m 99 rpm0,1 % %30,00° 0,0 46 rpm

65 4,908 21.06.2018 15:47:50N.m 99 rpm0,2 % %29,50° -1,7 46 rpm

66 4,919 21.06.2018 15:47:56N.m 99 rpm0,4 % %30,25° 0,8 47 rpm

67 4,929 21.06.2018 15:48:01N.m 100 rpm0,6 % %30,50° 1,7 47 rpm

68 4,927 21.06.2018 15:48:07N.m 99 rpm0,6 % %30,00° 0,0 47 rpm

69 4,915 21.06.2018 15:48:12N.m 100 rpm0,3 % %30,00° 0,0 47 rpm

70 4,900 21.06.2018 15:48:18N.m 99 rpm0,0 % %29,50° -1,7 47 rpm

71 4,933 21.06.2018 15:48:23N.m 99 rpm0,7 % %30,00° 0,0 46 rpm

72 4,912 21.06.2018 15:48:29N.m 99 rpm0,2 % %30,00° 0,0 46 rpm

73 4,923 21.06.2018 15:48:34N.m 99 rpm0,5 % %30,75° 2,5 47 rpm

74 4,929 21.06.2018 15:48:40N.m 100 rpm0,6 % %30,00° 0,0 47 rpm

75 4,925 21.06.2018 15:48:45N.m 99 rpm0,5 % %30,50° 1,7 47 rpm

76 4,884 21.06.2018 15:48:51N.m 100 rpm-0,3 % %29,75° -0,8 46 rpm

77 4,941 21.06.2018 15:48:56N.m 99 rpm0,8 % %30,00° 0,0 46 rpm

78 4,886 21.06.2018 15:49:02N.m 100 rpm-0,3 % %29,25° -2,5 46 rpm

79 4,892 21.06.2018 15:49:07N.m 98 rpm-0,2 % %30,25° 0,8 47 rpm

80 4,910 21.06.2018 15:49:13N.m 100 rpm0,2 % %29,75° -0,8 47 rpm

81 4,886 21.06.2018 15:49:18N.m 99 rpm-0,3 % %30,25° 0,8 46 rpm

82 4,925 21.06.2018 15:49:24N.m 100 rpm0,5 % %30,25° 0,8 46 rpm

83 4,914 21.06.2018 15:49:29N.m 99 rpm0,3 % %30,00° 0,0 47 rpm

84 4,941 21.06.2018 15:49:35N.m 99 rpm0,8 % %30,00° 0,0 47 rpm

85 4,896 21.06.2018 15:49:40N.m 99 rpm-0,1 % %29,75° -0,8 47 rpm

86 4,948 21.06.2018 15:49:46N.m 99 rpm1,0 % %31,25° 4,2 47 rpm

87 4,896 21.06.2018 15:49:51N.m 100 rpm-0,1 % %29,75° -0,8 46 rpm

88 4,933 21.06.2018 15:49:57N.m 99 rpm0,7 % %30,25° 0,8 46 rpm

89 4,898 21.06.2018 15:50:02N.m 100 rpm0,0 % %29,50° -1,7 47 rpm

90 4,910 21.06.2018 15:50:08N.m 99 rpm0,2 % %30,00° 0,0 46 rpm

91 4,908 21.06.2018 15:50:13N.m 99 rpm0,2 % %29,50° -1,7 46 rpm

92 4,902 21.06.2018 15:50:19N.m 99 rpm0,0 % %30,00° 0,0 46 rpm

93 4,915 21.06.2018 15:50:24N.m 99 rpm0,3 % %29,75° -0,8 46 rpm

94 4,912 21.06.2018 15:50:30N.m 99 rpm0,2 % %30,50° 1,7 46 rpm

95 4,941 21.06.2018 15:50:35N.m 100 rpm0,8 % %31,00° 3,3 47 rpm

96 4,906 21.06.2018 15:50:41N.m 99 rpm0,1 % %29,50° -1,7 47 rpm

97 4,927 21.06.2018 15:50:46N.m 100 rpm0,6 % %30,75° 2,5 47 rpm

98 4,894 21.06.2018 15:50:52N.m 99 rpm-0,1 % %29,50° -1,7 47 rpm

99 4,915 21.06.2018 15:50:57N.m 100 rpm0,3 % %30,50° 1,7 47 rpm

100 4,888 21.06.2018 15:51:03N.m 99 rpm-0,2 % %29,75° -0,8 47 rpm
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Test certificate

Homologation
No. 124-1034564

Evaluation OK

Date/ Time 21.06.2018 07:36:48
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

10,60 12,2011,40 11,4186 0,0426 6,245 6,100

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,1440 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 5,700 N.m

11,40

360,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240032

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

1 11,374 21.06.2018 07:36:48N.m 452 rpm-0,2 % %357,50° -0,7 46 rpm

2 11,452 21.06.2018 07:37:08N.m 452 rpm0,5 % %365,50° 1,5 45 rpm

3 11,359 21.06.2018 07:37:27N.m 452 rpm-0,4 % %349,75° -2,8 46 rpm

4 11,452 21.06.2018 07:37:47N.m 452 rpm0,5 % %366,00° 1,7 45 rpm

5 11,425 21.06.2018 07:38:06N.m 452 rpm0,2 % %357,75° -0,6 47 rpm

6 11,417 21.06.2018 07:38:26N.m 452 rpm0,1 % %358,00° -0,6 46 rpm

7 11,390 21.06.2018 07:38:46N.m 453 rpm-0,1 % %353,00° -1,9 46 rpm

8 11,433 21.06.2018 07:39:05N.m 452 rpm0,3 % %362,25° 0,6 45 rpm

9 11,429 21.06.2018 07:39:25N.m 452 rpm0,3 % %357,50° -0,7 47 rpm

10 11,452 21.06.2018 07:39:45N.m 453 rpm0,5 % %364,50° 1,3 45 rpm

11 11,374 21.06.2018 07:40:04N.m 453 rpm-0,2 % %351,00° -2,5 46 rpm

12 11,472 21.06.2018 07:40:24N.m 452 rpm0,6 % %364,50° 1,3 46 rpm

13 11,378 21.06.2018 07:40:43N.m 451 rpm-0,2 % %351,00° -2,5 46 rpm

14 11,456 21.06.2018 07:41:03N.m 453 rpm0,5 % %365,75° 1,6 44 rpm

15 11,366 21.06.2018 07:41:22N.m 452 rpm-0,3 % %351,25° -2,4 46 rpm

16 11,468 21.06.2018 07:41:42N.m 453 rpm0,6 % %367,25° 2,0 45 rpm

17 11,413 21.06.2018 07:42:02N.m 451 rpm0,1 % %358,00° -0,6 47 rpm

18 11,464 21.06.2018 07:42:21N.m 453 rpm0,6 % %365,25° 1,5 45 rpm

19 11,476 21.06.2018 07:42:41N.m 451 rpm0,7 % %364,25° 1,2 46 rpm

20 11,374 21.06.2018 07:43:00N.m 451 rpm-0,2 % %353,00° -1,9 46 rpm

21 11,468 21.06.2018 07:43:21N.m 452 rpm0,6 % %368,75° 2,4 45 rpm

22 11,370 21.06.2018 07:43:40N.m 453 rpm-0,3 % %351,50° -2,4 46 rpm

23 11,460 21.06.2018 07:44:00N.m 452 rpm0,5 % %366,50° 1,8 45 rpm

24 11,409 21.06.2018 07:44:19N.m 452 rpm0,1 % %358,00° -0,6 47 rpm

25 11,444 21.06.2018 07:44:39N.m 452 rpm0,4 % %365,75° 1,6 45 rpm

26 11,366 21.06.2018 07:44:58N.m 452 rpm-0,3 % %353,00° -1,9 46 rpm

27 11,472 21.06.2018 07:45:18N.m 452 rpm0,6 % %362,25° 0,6 46 rpm

28 11,363 21.06.2018 07:45:37N.m 452 rpm-0,3 % %351,25° -2,4 46 rpm

29 11,472 21.06.2018 07:45:57N.m 452 rpm0,6 % %367,25° 2,0 45 rpm

30 11,366 21.06.2018 07:46:16N.m 452 rpm-0,3 % %351,50° -2,4 46 rpm

31 11,429 21.06.2018 07:46:36N.m 452 rpm0,3 % %365,00° 1,4 45 rpm

32 11,386 21.06.2018 07:46:56N.m 452 rpm-0,1 % %357,25° -0,8 46 rpm

33 11,402 21.06.2018 07:47:15N.m 452 rpm0,0 % %357,50° -0,7 45 rpm

34 11,468 21.06.2018 07:47:35N.m 452 rpm0,6 % %369,50° 2,6 45 rpm

35 11,359 21.06.2018 07:47:54N.m 452 rpm-0,4 % %353,00° -1,9 46 rpm

36 11,487 21.06.2018 07:48:14N.m 453 rpm0,8 % %365,50° 1,5 46 rpm

37 11,374 21.06.2018 07:48:34N.m 452 rpm-0,2 % %352,75° -2,0 46 rpm

38 11,468 21.06.2018 07:48:53N.m 452 rpm0,6 % %369,00° 2,5 45 rpm

39 11,405 21.06.2018 07:49:13N.m 452 rpm0,0 % %359,50° -0,1 45 rpm

40 11,417 21.06.2018 07:49:33N.m 452 rpm0,1 % %358,75° -0,3 46 rpm

41 11,355 21.06.2018 07:49:52N.m 451 rpm-0,4 % %349,50° -2,9 46 rpm

42 11,460 21.06.2018 07:50:12N.m 453 rpm0,5 % %365,00° 1,4 46 rpm

43 11,359 21.06.2018 07:50:31N.m 452 rpm-0,4 % %351,00° -2,5 46 rpm

44 11,456 21.06.2018 07:50:51N.m 453 rpm0,5 % %361,75° 0,5 46 rpm

45 11,425 21.06.2018 07:51:11N.m 452 rpm0,2 % %363,25° 0,9 45 rpm

46 11,405 21.06.2018 07:51:30N.m 452 rpm0,0 % %358,25° -0,5 46 rpm

47 11,429 21.06.2018 07:51:50N.m 452 rpm0,3 % %365,00° 1,4 45 rpm

48 11,366 21.06.2018 07:52:09N.m 453 rpm-0,3 % %353,75° -1,7 46 rpm

49 11,464 21.06.2018 07:52:29N.m 453 rpm0,6 % %367,50° 2,1 44 rpm

50 11,374 21.06.2018 07:52:48N.m 452 rpm-0,2 % %354,25° -1,6 46 rpm
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Test certificate

Homologation
No. 124-1034564

Evaluation OK

Date/ Time 21.06.2018 07:36:48
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

10,60 12,2011,40 11,4186 0,0426 6,245 6,100

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,1440 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 5,700 N.m

11,40

360,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240032

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

51 11,460 21.06.2018 07:53:08N.m 453 rpm0,5 % %370,25° 2,8 45 rpm

52 11,351 21.06.2018 07:53:28N.m 452 rpm-0,4 % %349,50° -2,9 46 rpm

53 11,472 21.06.2018 07:53:47N.m 452 rpm0,6 % %361,50° 0,4 46 rpm

54 11,370 21.06.2018 07:54:07N.m 452 rpm-0,3 % %353,25° -1,9 46 rpm

55 11,444 21.06.2018 07:54:27N.m 452 rpm0,4 % %365,25° 1,5 44 rpm

56 11,452 21.06.2018 07:54:46N.m 451 rpm0,5 % %362,25° 0,6 46 rpm

57 11,409 21.06.2018 07:55:06N.m 451 rpm0,1 % %359,25° -0,2 46 rpm

58 11,452 21.06.2018 07:55:25N.m 453 rpm0,5 % %366,25° 1,7 44 rpm

59 11,359 21.06.2018 07:55:45N.m 453 rpm-0,4 % %351,00° -2,5 46 rpm

60 11,464 21.06.2018 07:56:04N.m 452 rpm0,6 % %366,50° 1,8 45 rpm

61 11,370 21.06.2018 07:56:24N.m 453 rpm-0,3 % %353,50° -1,8 46 rpm

62 11,452 21.06.2018 07:56:44N.m 451 rpm0,5 % %368,00° 2,2 45 rpm

63 11,374 21.06.2018 07:57:03N.m 453 rpm-0,2 % %351,25° -2,4 46 rpm

64 11,468 21.06.2018 07:57:23N.m 452 rpm0,6 % %370,00° 2,8 45 rpm

65 11,355 21.06.2018 07:57:42N.m 453 rpm-0,4 % %350,75° -2,6 46 rpm

66 11,468 21.06.2018 07:58:03N.m 452 rpm0,6 % %370,50° 2,9 45 rpm

67 11,347 21.06.2018 07:58:22N.m 452 rpm-0,5 % %352,50° -2,1 46 rpm

68 11,476 21.06.2018 07:58:41N.m 452 rpm0,7 % %367,75° 2,2 44 rpm

69 11,429 21.06.2018 07:59:01N.m 451 rpm0,3 % %357,75° -0,6 46 rpm

70 11,394 21.06.2018 07:59:20N.m 452 rpm-0,1 % %358,00° -0,6 45 rpm

71 11,452 21.06.2018 07:59:40N.m 452 rpm0,5 % %368,75° 2,4 45 rpm

72 11,378 21.06.2018 08:00:00N.m 453 rpm-0,2 % %354,00° -1,7 46 rpm

73 11,468 21.06.2018 08:00:19N.m 452 rpm0,6 % %363,50° 1,0 46 rpm

74 11,374 21.06.2018 08:00:39N.m 452 rpm-0,2 % %355,50° -1,3 46 rpm

75 11,433 21.06.2018 08:00:59N.m 452 rpm0,3 % %364,00° 1,1 45 rpm

76 11,417 21.06.2018 08:01:18N.m 452 rpm0,1 % %358,50° -0,4 47 rpm

77 11,394 21.06.2018 08:01:38N.m 451 rpm-0,1 % %360,00° 0,0 45 rpm

78 11,464 21.06.2018 08:01:57N.m 452 rpm0,6 % %361,00° 0,3 46 rpm

79 11,374 21.06.2018 08:02:17N.m 451 rpm-0,2 % %352,00° -2,2 46 rpm

80 11,468 21.06.2018 08:02:36N.m 452 rpm0,6 % %367,50° 2,1 44 rpm

81 11,351 21.06.2018 08:02:56N.m 452 rpm-0,4 % %353,25° -1,9 46 rpm

82 11,468 21.06.2018 08:03:16N.m 452 rpm0,6 % %363,75° 1,0 46 rpm

83 11,366 21.06.2018 08:03:35N.m 452 rpm-0,3 % %356,00° -1,1 46 rpm

84 11,480 21.06.2018 08:03:55N.m 452 rpm0,7 % %371,25° 3,1 45 rpm

85 11,398 21.06.2018 08:04:14N.m 452 rpm0,0 % %359,25° -0,2 46 rpm

86 11,452 21.06.2018 08:04:34N.m 453 rpm0,5 % %367,75° 2,2 44 rpm

87 11,343 21.06.2018 08:04:54N.m 453 rpm-0,5 % %351,25° -2,4 46 rpm

88 11,452 21.06.2018 08:05:13N.m 451 rpm0,5 % %367,00° 1,9 45 rpm

89 11,468 21.06.2018 08:05:33N.m 451 rpm0,6 % %363,25° 0,9 46 rpm

90 11,413 21.06.2018 08:05:53N.m 453 rpm0,1 % %363,25° 0,9 45 rpm

91 11,437 21.06.2018 08:06:12N.m 452 rpm0,3 % %358,75° -0,3 46 rpm

92 11,359 21.06.2018 08:06:32N.m 451 rpm-0,4 % %354,00° -1,7 46 rpm

93 11,444 21.06.2018 08:06:51N.m 452 rpm0,4 % %369,75° 2,7 44 rpm

94 11,444 21.06.2018 08:07:11N.m 451 rpm0,4 % %358,00° -0,6 47 rpm

95 11,421 21.06.2018 08:07:30N.m 452 rpm0,2 % %363,75° 1,0 45 rpm

96 11,382 21.06.2018 08:07:50N.m 453 rpm-0,2 % %357,75° -0,6 46 rpm

97 11,421 21.06.2018 08:08:10N.m 451 rpm0,2 % %364,25° 1,2 45 rpm

98 11,390 21.06.2018 08:08:29N.m 453 rpm-0,1 % %358,00° -0,6 46 rpm

99 11,472 21.06.2018 08:08:49N.m 452 rpm0,6 % %368,00° 2,2 45 rpm

100 11,405 21.06.2018 08:09:09N.m 453 rpm0,0 % %363,25° 0,9 45 rpm
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Test certificate

Homologation
No. 124-1034564

Evaluation OK

Date/ Time 21.06.2018 10:05:32
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

10,60 12,2011,40 11,4362 0,0187 14,193 13,549

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,0970 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 5,700 N.m

11,40

30,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240032

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

1 11,448 21.06.2018 10:05:32N.m 100 rpm0,4 % %29,75° -0,8 38 rpm

2 11,433 21.06.2018 10:05:50N.m 100 rpm0,3 % %29,75° -0,8 38 rpm

3 11,487 21.06.2018 10:06:08N.m 100 rpm0,8 % %30,00° 0,0 38 rpm

4 11,456 21.06.2018 10:06:26N.m 100 rpm0,5 % %30,00° 0,0 39 rpm

5 11,464 21.06.2018 10:06:44N.m 100 rpm0,6 % %30,00° 0,0 38 rpm

6 11,417 21.06.2018 10:07:02N.m 100 rpm0,1 % %29,75° -0,8 39 rpm

7 11,421 21.06.2018 10:07:20N.m 100 rpm0,2 % %29,75° -0,8 39 rpm

8 11,441 21.06.2018 10:07:38N.m 100 rpm0,4 % %29,75° -0,8 38 rpm

9 11,433 21.06.2018 10:07:56N.m 100 rpm0,3 % %29,75° -0,8 39 rpm

10 11,464 21.06.2018 10:08:14N.m 100 rpm0,6 % %29,50° -1,7 38 rpm

11 11,429 21.06.2018 10:08:32N.m 99 rpm0,3 % %29,75° -0,8 39 rpm

12 11,425 21.06.2018 10:08:50N.m 100 rpm0,2 % %29,50° -1,7 39 rpm

13 11,468 21.06.2018 10:09:08N.m 100 rpm0,6 % %29,75° -0,8 39 rpm

14 11,452 21.06.2018 10:09:26N.m 99 rpm0,5 % %29,75° -0,8 39 rpm

15 11,429 21.06.2018 10:09:44N.m 100 rpm0,3 % %30,00° 0,0 39 rpm

16 11,405 21.06.2018 10:10:02N.m 100 rpm0,0 % %29,75° -0,8 38 rpm

17 11,441 21.06.2018 10:10:20N.m 100 rpm0,4 % %29,50° -1,7 39 rpm

18 11,433 21.06.2018 10:10:38N.m 100 rpm0,3 % %29,75° -0,8 38 rpm

19 11,421 21.06.2018 10:10:56N.m 100 rpm0,2 % %29,75° -0,8 38 rpm

20 11,476 21.06.2018 10:11:14N.m 100 rpm0,7 % %30,00° 0,0 39 rpm

21 11,433 21.06.2018 10:11:32N.m 100 rpm0,3 % %29,75° -0,8 38 rpm

22 11,448 21.06.2018 10:11:50N.m 100 rpm0,4 % %30,00° 0,0 38 rpm

23 11,437 21.06.2018 10:12:08N.m 100 rpm0,3 % %29,75° -0,8 38 rpm

24 11,429 21.06.2018 10:12:26N.m 100 rpm0,3 % %29,75° -0,8 39 rpm

25 11,429 21.06.2018 10:12:44N.m 100 rpm0,3 % %30,00° 0,0 38 rpm

26 11,425 21.06.2018 10:13:02N.m 100 rpm0,2 % %29,50° -1,7 38 rpm

27 11,421 21.06.2018 10:13:20N.m 100 rpm0,2 % %29,75° -0,8 38 rpm

28 11,448 21.06.2018 10:13:38N.m 100 rpm0,4 % %29,75° -0,8 38 rpm

29 11,417 21.06.2018 10:13:56N.m 100 rpm0,1 % %29,75° -0,8 38 rpm

30 11,452 21.06.2018 10:14:14N.m 100 rpm0,5 % %29,75° -0,8 39 rpm

31 11,460 21.06.2018 10:14:32N.m 100 rpm0,5 % %29,75° -0,8 38 rpm

32 11,441 21.06.2018 10:14:50N.m 100 rpm0,4 % %29,75° -0,8 38 rpm

33 11,441 21.06.2018 10:15:08N.m 100 rpm0,4 % %29,75° -0,8 39 rpm

34 11,448 21.06.2018 10:15:26N.m 100 rpm0,4 % %29,75° -0,8 39 rpm

35 11,460 21.06.2018 10:15:44N.m 100 rpm0,5 % %29,75° -0,8 38 rpm

36 11,425 21.06.2018 10:16:02N.m 100 rpm0,2 % %29,75° -0,8 38 rpm

37 11,402 21.06.2018 10:16:20N.m 100 rpm0,0 % %29,50° -1,7 38 rpm

38 11,413 21.06.2018 10:16:38N.m 99 rpm0,1 % %29,75° -0,8 38 rpm

39 11,417 21.06.2018 10:16:56N.m 100 rpm0,1 % %29,50° -1,7 38 rpm

40 11,441 21.06.2018 10:17:14N.m 100 rpm0,4 % %29,75° -0,8 38 rpm

41 11,429 21.06.2018 10:17:32N.m 100 rpm0,3 % %29,50° -1,7 38 rpm

42 11,425 21.06.2018 10:17:50N.m 100 rpm0,2 % %29,75° -0,8 39 rpm

43 11,417 21.06.2018 10:18:08N.m 100 rpm0,1 % %29,75° -0,8 38 rpm

44 11,433 21.06.2018 10:18:26N.m 99 rpm0,3 % %29,75° -0,8 38 rpm

45 11,413 21.06.2018 10:18:44N.m 100 rpm0,1 % %29,50° -1,7 39 rpm

46 11,448 21.06.2018 10:19:02N.m 100 rpm0,4 % %29,75° -0,8 38 rpm

47 11,437 21.06.2018 10:19:20N.m 100 rpm0,3 % %29,75° -0,8 38 rpm

48 11,429 21.06.2018 10:19:38N.m 100 rpm0,3 % %29,75° -0,8 38 rpm

49 11,456 21.06.2018 10:19:56N.m 100 rpm0,5 % %29,75° -0,8 38 rpm

50 11,421 21.06.2018 10:20:14N.m 100 rpm0,2 % %29,50° -1,7 39 rpm
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Test certificate

Homologation
No. 124-1034564

Evaluation OK

Date/ Time 21.06.2018 10:05:32
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

10,60 12,2011,40 11,4362 0,0187 14,193 13,549

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,0970 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 5,700 N.m

11,40

30,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240032

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

51 11,444 21.06.2018 10:20:32N.m 100 rpm0,4 % %30,00° 0,0 38 rpm

52 11,433 21.06.2018 10:20:50N.m 100 rpm0,3 % %29,75° -0,8 38 rpm

53 11,409 21.06.2018 10:21:08N.m 100 rpm0,1 % %29,75° -0,8 38 rpm

54 11,413 21.06.2018 10:21:26N.m 100 rpm0,1 % %29,75° -0,8 38 rpm

55 11,390 21.06.2018 10:21:44N.m 99 rpm-0,1 % %29,50° -1,7 38 rpm

56 11,441 21.06.2018 10:22:02N.m 100 rpm0,4 % %29,75° -0,8 38 rpm

57 11,472 21.06.2018 10:22:20N.m 100 rpm0,6 % %30,00° 0,0 38 rpm

58 11,441 21.06.2018 10:22:38N.m 99 rpm0,4 % %30,00° 0,0 38 rpm

59 11,444 21.06.2018 10:22:56N.m 100 rpm0,4 % %29,75° -0,8 39 rpm

60 11,413 21.06.2018 10:23:14N.m 100 rpm0,1 % %29,75° -0,8 38 rpm

61 11,456 21.06.2018 10:23:32N.m 99 rpm0,5 % %30,00° 0,0 38 rpm

62 11,448 21.06.2018 10:23:50N.m 100 rpm0,4 % %30,00° 0,0 39 rpm

63 11,425 21.06.2018 10:24:08N.m 100 rpm0,2 % %29,75° -0,8 38 rpm

64 11,425 21.06.2018 10:24:26N.m 100 rpm0,2 % %30,00° 0,0 38 rpm

65 11,425 21.06.2018 10:24:44N.m 100 rpm0,2 % %29,75° -0,8 39 rpm

66 11,444 21.06.2018 10:25:02N.m 100 rpm0,4 % %29,75° -0,8 38 rpm

67 11,448 21.06.2018 10:25:20N.m 99 rpm0,4 % %29,75° -0,8 38 rpm

68 11,448 21.06.2018 10:25:38N.m 100 rpm0,4 % %29,75° -0,8 38 rpm

69 11,460 21.06.2018 10:25:56N.m 100 rpm0,5 % %30,00° 0,0 38 rpm

70 11,441 21.06.2018 10:26:14N.m 100 rpm0,4 % %29,50° -1,7 38 rpm

71 11,413 21.06.2018 10:26:32N.m 99 rpm0,1 % %29,50° -1,7 38 rpm

72 11,444 21.06.2018 10:26:50N.m 100 rpm0,4 % %29,75° -0,8 38 rpm

73 11,452 21.06.2018 10:27:08N.m 100 rpm0,5 % %29,75° -0,8 38 rpm

74 11,444 21.06.2018 10:27:26N.m 100 rpm0,4 % %29,75° -0,8 38 rpm

75 11,441 21.06.2018 10:27:44N.m 100 rpm0,4 % %29,75° -0,8 38 rpm

76 11,452 21.06.2018 10:28:02N.m 100 rpm0,5 % %29,75° -0,8 38 rpm

77 11,433 21.06.2018 10:28:20N.m 100 rpm0,3 % %30,00° 0,0 38 rpm

78 11,464 21.06.2018 10:28:38N.m 100 rpm0,6 % %30,00° 0,0 38 rpm

79 11,460 21.06.2018 10:28:56N.m 100 rpm0,5 % %29,75° -0,8 38 rpm

80 11,444 21.06.2018 10:29:14N.m 100 rpm0,4 % %29,75° -0,8 38 rpm

81 11,441 21.06.2018 10:29:32N.m 100 rpm0,4 % %29,75° -0,8 38 rpm

82 11,429 21.06.2018 10:29:50N.m 99 rpm0,3 % %29,75° -0,8 39 rpm

83 11,460 21.06.2018 10:30:08N.m 100 rpm0,5 % %30,25° 0,8 38 rpm

84 11,425 21.06.2018 10:30:26N.m 99 rpm0,2 % %29,75° -0,8 38 rpm

85 11,409 21.06.2018 10:30:44N.m 99 rpm0,1 % %29,75° -0,8 38 rpm

86 11,433 21.06.2018 10:31:02N.m 99 rpm0,3 % %29,75° -0,8 38 rpm

87 11,448 21.06.2018 10:31:20N.m 99 rpm0,4 % %30,00° 0,0 38 rpm

88 11,429 21.06.2018 10:31:38N.m 100 rpm0,3 % %29,75° -0,8 38 rpm

89 11,413 21.06.2018 10:31:56N.m 100 rpm0,1 % %29,75° -0,8 38 rpm

90 11,429 21.06.2018 10:32:14N.m 100 rpm0,3 % %30,00° 0,0 38 rpm

91 11,452 21.06.2018 10:32:32N.m 99 rpm0,5 % %29,75° -0,8 38 rpm

92 11,413 21.06.2018 10:32:50N.m 100 rpm0,1 % %29,50° -1,7 38 rpm

93 11,405 21.06.2018 10:33:08N.m 100 rpm0,0 % %29,75° -0,8 38 rpm

94 11,409 21.06.2018 10:33:26N.m 99 rpm0,1 % %30,00° 0,0 38 rpm

95 11,433 21.06.2018 10:33:44N.m 99 rpm0,3 % %29,75° -0,8 38 rpm

96 11,448 21.06.2018 10:34:02N.m 100 rpm0,4 % %30,00° 0,0 38 rpm

97 11,417 21.06.2018 10:34:20N.m 99 rpm0,1 % %30,00° 0,0 38 rpm

98 11,448 21.06.2018 10:34:38N.m 100 rpm0,4 % %30,00° 0,0 38 rpm

99 11,476 21.06.2018 10:34:56N.m 100 rpm0,7 % %30,00° 0,0 38 rpm

100 11,398 21.06.2018 10:35:14N.m 100 rpm0,0 % %29,50° -1,7 38 rpm
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23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 823

100Measurem. No.LL  13,02 N.m

UL  14,98 N.m

X(R)  14,00 N.m

TorqBeeDesignation

CEUS 8.2

21.06.2018 12:07:21

Random sample No. 3

HS-Technik GmbH

Time  [sec]
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Test certificate

Homologation
No. 124-1034564

Evaluation OK

Date/ Time 21.06.2018 10:53:06
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

13,02 14,9814,00 13,9968 0,0414 7,897 7,870

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,1530 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 7,000 N.m

14,00

360,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240032

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

1 13,984 21.06.2018 10:53:06N.m 453 rpm-0,1 % %357,75° -0,6 45 rpm

2 14,003 21.06.2018 10:53:51N.m 453 rpm0,0 % %362,25° 0,6 44 rpm

3 14,050 21.06.2018 10:54:36N.m 453 rpm0,4 % %360,00° 0,0 45 rpm

4 13,984 21.06.2018 10:55:21N.m 453 rpm-0,1 % %361,25° 0,3 44 rpm

5 14,031 21.06.2018 10:56:06N.m 452 rpm0,2 % %361,00° 0,3 45 rpm

6 13,921 21.06.2018 10:56:51N.m 453 rpm-0,6 % %352,50° -2,1 44 rpm

7 14,046 21.06.2018 10:57:36N.m 453 rpm0,3 % %362,75° 0,8 45 rpm

8 13,929 21.06.2018 10:58:21N.m 453 rpm-0,5 % %351,50° -2,4 45 rpm

9 14,074 21.06.2018 10:59:06N.m 453 rpm0,5 % %364,00° 1,1 45 rpm

10 13,937 21.06.2018 10:59:51N.m 453 rpm-0,5 % %353,25° -1,9 44 rpm

11 14,038 21.06.2018 11:00:36N.m 453 rpm0,3 % %364,50° 1,3 44 rpm

12 13,945 21.06.2018 11:01:21N.m 454 rpm-0,4 % %356,00° -1,1 45 rpm

13 14,023 21.06.2018 11:02:06N.m 453 rpm0,2 % %364,00° 1,1 43 rpm

14 13,953 21.06.2018 11:02:51N.m 454 rpm-0,3 % %354,25° -1,6 45 rpm

15 14,066 21.06.2018 11:03:36N.m 453 rpm0,5 % %363,50° 1,0 45 rpm

16 13,960 21.06.2018 11:04:21N.m 453 rpm-0,3 % %356,50° -1,0 45 rpm

17 14,035 21.06.2018 11:05:06N.m 453 rpm0,3 % %362,50° 0,7 44 rpm

18 13,949 21.06.2018 11:05:51N.m 454 rpm-0,4 % %356,50° -1,0 45 rpm

19 14,011 21.06.2018 11:06:36N.m 453 rpm0,1 % %361,25° 0,3 44 rpm

20 13,992 21.06.2018 11:07:21N.m 453 rpm-0,1 % %358,50° -0,4 45 rpm

21 14,035 21.06.2018 11:08:06N.m 454 rpm0,3 % %362,50° 0,7 44 rpm

22 13,960 21.06.2018 11:08:51N.m 454 rpm-0,3 % %356,00° -1,1 45 rpm

23 14,011 21.06.2018 11:09:36N.m 453 rpm0,1 % %360,00° 0,0 44 rpm

24 14,003 21.06.2018 11:10:21N.m 453 rpm0,0 % %357,50° -0,7 45 rpm

25 13,953 21.06.2018 11:11:06N.m 452 rpm-0,3 % %356,50° -1,0 44 rpm

26 13,996 21.06.2018 11:11:51N.m 454 rpm0,0 % %356,75° -0,9 45 rpm

27 14,003 21.06.2018 11:12:36N.m 455 rpm0,0 % %361,25° 0,3 44 rpm

28 13,960 21.06.2018 11:13:21N.m 454 rpm-0,3 % %355,75° -1,2 45 rpm

29 14,023 21.06.2018 11:14:06N.m 454 rpm0,2 % %361,50° 0,4 44 rpm

30 13,999 21.06.2018 11:14:51N.m 454 rpm0,0 % %360,00° 0,0 45 rpm

31 13,953 21.06.2018 11:15:36N.m 453 rpm-0,3 % %355,00° -1,4 45 rpm

32 14,019 21.06.2018 11:16:21N.m 453 rpm0,1 % %358,50° -0,4 45 rpm

33 13,999 21.06.2018 11:17:06N.m 453 rpm0,0 % %360,00° 0,0 44 rpm

34 13,957 21.06.2018 11:17:51N.m 454 rpm-0,3 % %355,75° -1,2 45 rpm

35 14,038 21.06.2018 11:18:36N.m 453 rpm0,3 % %365,75° 1,6 44 rpm

36 13,941 21.06.2018 11:19:21N.m 453 rpm-0,4 % %354,00° -1,7 45 rpm

37 14,046 21.06.2018 11:20:06N.m 453 rpm0,3 % %358,25° -0,5 45 rpm

38 13,992 21.06.2018 11:20:51N.m 454 rpm-0,1 % %361,50° 0,4 44 rpm

39 13,957 21.06.2018 11:21:36N.m 453 rpm-0,3 % %354,50° -1,5 45 rpm

40 14,015 21.06.2018 11:22:21N.m 453 rpm0,1 % %360,50° 0,1 44 rpm

41 13,957 21.06.2018 11:23:06N.m 453 rpm-0,3 % %354,50° -1,5 45 rpm

42 14,042 21.06.2018 11:23:51N.m 453 rpm0,3 % %363,50° 1,0 44 rpm

43 13,941 21.06.2018 11:24:36N.m 453 rpm-0,4 % %354,75° -1,5 44 rpm

44 14,019 21.06.2018 11:25:21N.m 453 rpm0,1 % %359,25° -0,2 45 rpm

45 14,019 21.06.2018 11:26:06N.m 454 rpm0,1 % %361,25° 0,3 44 rpm

46 13,957 21.06.2018 11:26:51N.m 453 rpm-0,3 % %354,00° -1,7 45 rpm

47 14,054 21.06.2018 11:27:36N.m 454 rpm0,4 % %363,75° 1,0 44 rpm

48 13,933 21.06.2018 11:28:21N.m 454 rpm-0,5 % %350,75° -2,6 44 rpm

49 14,062 21.06.2018 11:29:06N.m 453 rpm0,4 % %362,00° 0,6 45 rpm

50 13,960 21.06.2018 11:29:51N.m 454 rpm-0,3 % %356,00° -1,1 44 rpm
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Test certificate

Homologation
No. 124-1034564

Evaluation OK

Date/ Time 21.06.2018 10:53:06
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

13,02 14,9814,00 13,9968 0,0414 7,897 7,870

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,1530 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 7,000 N.m

14,00

360,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240032

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

51 13,984 21.06.2018 11:30:36N.m 453 rpm-0,1 % %357,25° -0,8 46 rpm

52 14,003 21.06.2018 11:31:21N.m 454 rpm0,0 % %360,75° 0,2 44 rpm

53 13,929 21.06.2018 11:32:06N.m 453 rpm-0,5 % %351,00° -2,5 44 rpm

54 14,019 21.06.2018 11:32:51N.m 453 rpm0,1 % %359,25° -0,2 45 rpm

55 14,003 21.06.2018 11:33:36N.m 454 rpm0,0 % %359,50° -0,1 44 rpm

56 14,003 21.06.2018 11:34:21N.m 453 rpm0,0 % %357,25° -0,8 45 rpm

57 14,003 21.06.2018 11:35:06N.m 453 rpm0,0 % %361,25° 0,3 44 rpm

58 13,960 21.06.2018 11:35:51N.m 453 rpm-0,3 % %351,25° -2,4 44 rpm

59 14,038 21.06.2018 11:36:36N.m 454 rpm0,3 % %364,25° 1,2 43 rpm

60 13,921 21.06.2018 11:37:21N.m 453 rpm-0,6 % %351,75° -2,3 44 rpm

61 14,050 21.06.2018 11:38:06N.m 453 rpm0,4 % %357,75° -0,6 45 rpm

62 13,949 21.06.2018 11:38:51N.m 452 rpm-0,4 % %350,50° -2,6 44 rpm

63 14,058 21.06.2018 11:39:36N.m 453 rpm0,4 % %361,75° 0,5 45 rpm

64 13,972 21.06.2018 11:40:21N.m 453 rpm-0,2 % %355,75° -1,2 44 rpm

65 14,046 21.06.2018 11:41:06N.m 452 rpm0,3 % %360,25° 0,1 45 rpm

66 13,941 21.06.2018 11:41:51N.m 452 rpm-0,4 % %351,00° -2,5 44 rpm

67 14,027 21.06.2018 11:42:36N.m 453 rpm0,2 % %365,50° 1,5 44 rpm

68 13,953 21.06.2018 11:43:21N.m 453 rpm-0,3 % %355,25° -1,3 45 rpm

69 14,042 21.06.2018 11:44:06N.m 453 rpm0,3 % %364,50° 1,3 44 rpm

70 13,941 21.06.2018 11:44:51N.m 452 rpm-0,4 % %354,25° -1,6 45 rpm

71 13,996 21.06.2018 11:45:36N.m 452 rpm0,0 % %359,50° -0,1 44 rpm

72 14,019 21.06.2018 11:46:21N.m 452 rpm0,1 % %360,50° 0,1 45 rpm

73 14,046 21.06.2018 11:47:06N.m 454 rpm0,3 % %366,25° 1,7 43 rpm

74 13,953 21.06.2018 11:47:51N.m 453 rpm-0,3 % %356,50° -1,0 45 rpm

75 14,023 21.06.2018 11:48:36N.m 453 rpm0,2 % %361,75° 0,5 44 rpm

76 14,031 21.06.2018 11:49:21N.m 452 rpm0,2 % %361,00° 0,3 45 rpm

77 14,011 21.06.2018 11:50:06N.m 454 rpm0,1 % %362,50° 0,7 44 rpm

78 13,976 21.06.2018 11:50:51N.m 453 rpm-0,2 % %355,50° -1,3 45 rpm

79 14,038 21.06.2018 11:51:36N.m 454 rpm0,3 % %362,75° 0,8 44 rpm

80 13,992 21.06.2018 11:52:21N.m 453 rpm-0,1 % %357,25° -0,8 45 rpm

81 14,027 21.06.2018 11:53:06N.m 454 rpm0,2 % %363,00° 0,8 43 rpm

82 14,003 21.06.2018 11:53:51N.m 452 rpm0,0 % %357,50° -0,7 45 rpm

83 14,031 21.06.2018 11:54:36N.m 454 rpm0,2 % %365,25° 1,5 44 rpm

84 13,996 21.06.2018 11:55:21N.m 453 rpm0,0 % %356,00° -1,1 45 rpm

85 14,003 21.06.2018 11:56:06N.m 453 rpm0,0 % %359,00° -0,3 44 rpm

86 13,953 21.06.2018 11:56:51N.m 453 rpm-0,3 % %353,25° -1,9 45 rpm

87 14,035 21.06.2018 11:57:36N.m 454 rpm0,3 % %365,00° 1,4 44 rpm

88 13,933 21.06.2018 11:58:21N.m 453 rpm-0,5 % %355,75° -1,2 45 rpm

89 14,058 21.06.2018 11:59:06N.m 453 rpm0,4 % %367,00° 1,9 44 rpm

90 13,953 21.06.2018 11:59:51N.m 453 rpm-0,3 % %353,50° -1,8 44 rpm

91 14,050 21.06.2018 12:00:36N.m 453 rpm0,4 % %364,75° 1,3 44 rpm

92 13,929 21.06.2018 12:01:21N.m 453 rpm-0,5 % %352,50° -2,1 44 rpm

93 14,042 21.06.2018 12:02:06N.m 452 rpm0,3 % %364,75° 1,3 44 rpm

94 13,937 21.06.2018 12:02:51N.m 453 rpm-0,5 % %353,25° -1,9 44 rpm

95 14,050 21.06.2018 12:03:36N.m 453 rpm0,4 % %365,00° 1,4 43 rpm

96 14,015 21.06.2018 12:04:21N.m 452 rpm0,1 % %360,50° 0,1 45 rpm

97 13,941 21.06.2018 12:05:06N.m 452 rpm-0,4 % %355,50° -1,3 44 rpm

98 14,031 21.06.2018 12:05:51N.m 452 rpm0,2 % %357,50° -0,7 45 rpm

99 13,996 21.06.2018 12:06:36N.m 453 rpm0,0 % %360,50° 0,1 44 rpm

100 14,031 21.06.2018 12:07:21N.m 452 rpm0,2 % %357,00° -0,8 45 rpm
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Date printed:
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Tool model: TBPEC-12xx,  Serial No.: 18240032

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

21.06.2018 13:13:48Date/time random sample

08.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 902

1Measurem. No.LL  13,02 N.m

UL  14,98 N.m

X(R)  14,00 N.m

TorqBeeDesignation

CEUS 8.2

21.06.2018 13:13:48

Random sample No. 4

HS-Technik GmbH

Angle  [grd]

3836343230282624222018161412108642
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Tool model: TBPEC-12xx,  Serial No.: 18240032

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

21.06.2018 13:13:48Date/time random sample

08.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 849

100Measurem. No.LL  13,02 N.m

UL  14,98 N.m

X(R)  14,00 N.m

TorqBeeDesignation

CEUS 8.2

21.06.2018 14:25:55

Random sample No. 4

HS-Technik GmbH

Angle  [grd]

403836343230282624222018161412108642
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Tool model: TBPEC-12xx,  Serial No.: 18240032

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
Graph
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Date/time     measurement

21.06.2018 13:13:48Date/time random sample

23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 902

1Measurem. No.LL  13,02 N.m

UL  14,98 N.m

X(R)  14,00 N.m

TorqBeeDesignation

CEUS 8.2

21.06.2018 13:13:48

Random sample No. 4

HS-Technik GmbH

Time  [sec]

0,70,650,60,550,50,450,40,350,30,250,20,150,10,050
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Tool model: TBPEC-12xx,  Serial No.: 18240032

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

21.06.2018 13:13:48Date/time random sample

23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 849

100Measurem. No.LL  13,02 N.m

UL  14,98 N.m

X(R)  14,00 N.m

TorqBeeDesignation

CEUS 8.2

21.06.2018 14:25:55

Random sample No. 4

HS-Technik GmbH
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Test certificate

Homologation
No. 124-1034564

Evaluation OK

Date/ Time 21.06.2018 13:13:48
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

13,02 14,9814,00 14,0359 0,0508 6,433 6,197

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,2260 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 7,000 N.m

14,00

30,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240032

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

1 14,019 21.06.2018 13:13:48N.m 99 rpm0,1 % %30,00° 0,0 35 rpm

2 14,038 21.06.2018 13:14:33N.m 99 rpm0,3 % %30,50° 1,7 35 rpm

3 14,066 21.06.2018 13:15:16N.m 99 rpm0,5 % %30,50° 1,7 35 rpm

4 14,046 21.06.2018 13:16:00N.m 99 rpm0,3 % %30,00° 0,0 35 rpm

5 14,109 21.06.2018 13:16:44N.m 99 rpm0,8 % %30,25° 0,8 35 rpm

6 14,074 21.06.2018 13:17:27N.m 99 rpm0,5 % %30,00° 0,0 35 rpm

7 14,089 21.06.2018 13:18:11N.m 99 rpm0,6 % %29,75° -0,8 35 rpm

8 14,081 21.06.2018 13:18:55N.m 100 rpm0,6 % %30,50° 1,7 35 rpm

9 14,116 21.06.2018 13:19:38N.m 100 rpm0,8 % %30,25° 0,8 35 rpm

10 14,120 21.06.2018 13:20:22N.m 100 rpm0,9 % %30,00° 0,0 35 rpm

11 14,046 21.06.2018 13:21:06N.m 100 rpm0,3 % %29,25° -2,5 35 rpm

12 14,070 21.06.2018 13:21:50N.m 100 rpm0,5 % %29,50° -1,7 34 rpm

13 14,054 21.06.2018 13:22:33N.m 100 rpm0,4 % %30,00° 0,0 35 rpm

14 14,031 21.06.2018 13:23:17N.m 100 rpm0,2 % %29,75° -0,8 35 rpm

15 14,027 21.06.2018 13:24:01N.m 99 rpm0,2 % %30,00° 0,0 35 rpm

16 14,035 21.06.2018 13:24:44N.m 99 rpm0,3 % %30,00° 0,0 35 rpm

17 13,964 21.06.2018 13:25:28N.m 100 rpm-0,3 % %29,75° -0,8 35 rpm

18 13,933 21.06.2018 13:26:12N.m 100 rpm-0,5 % %29,50° -1,7 35 rpm

19 13,996 21.06.2018 13:26:55N.m 99 rpm0,0 % %30,00° 0,0 35 rpm

20 14,035 21.06.2018 13:27:39N.m 99 rpm0,3 % %29,75° -0,8 35 rpm

21 14,035 21.06.2018 13:28:23N.m 99 rpm0,3 % %30,00° 0,0 35 rpm

22 14,058 21.06.2018 13:29:07N.m 99 rpm0,4 % %29,50° -1,7 35 rpm

23 14,054 21.06.2018 13:29:50N.m 99 rpm0,4 % %29,75° -0,8 35 rpm

24 14,070 21.06.2018 13:30:34N.m 99 rpm0,5 % %29,50° -1,7 35 rpm

25 14,027 21.06.2018 13:31:18N.m 100 rpm0,2 % %29,50° -1,7 35 rpm

26 14,070 21.06.2018 13:32:01N.m 100 rpm0,5 % %29,50° -1,7 35 rpm

27 14,050 21.06.2018 13:32:45N.m 100 rpm0,4 % %29,50° -1,7 35 rpm

28 14,074 21.06.2018 13:33:29N.m 100 rpm0,5 % %30,25° 0,8 35 rpm

29 14,027 21.06.2018 13:34:12N.m 99 rpm0,2 % %30,00° 0,0 35 rpm

30 14,038 21.06.2018 13:34:56N.m 100 rpm0,3 % %30,25° 0,8 35 rpm

31 14,019 21.06.2018 13:35:40N.m 99 rpm0,1 % %29,75° -0,8 35 rpm

32 13,976 21.06.2018 13:36:24N.m 100 rpm-0,2 % %29,25° -2,5 34 rpm

33 13,960 21.06.2018 13:37:07N.m 100 rpm-0,3 % %29,25° -2,5 35 rpm

34 13,941 21.06.2018 13:37:51N.m 100 rpm-0,4 % %29,75° -0,8 35 rpm

35 13,972 21.06.2018 13:38:35N.m 99 rpm-0,2 % %29,50° -1,7 35 rpm

36 14,027 21.06.2018 13:39:18N.m 99 rpm0,2 % %29,75° -0,8 35 rpm

37 14,074 21.06.2018 13:40:02N.m 99 rpm0,5 % %30,00° 0,0 35 rpm

38 14,070 21.06.2018 13:40:46N.m 99 rpm0,5 % %29,50° -1,7 35 rpm

39 14,097 21.06.2018 13:41:29N.m 99 rpm0,7 % %29,50° -1,7 35 rpm

40 14,093 21.06.2018 13:42:13N.m 100 rpm0,7 % %29,75° -0,8 35 rpm

41 14,097 21.06.2018 13:42:57N.m 100 rpm0,7 % %29,75° -0,8 35 rpm

42 14,042 21.06.2018 13:43:41N.m 100 rpm0,3 % %29,25° -2,5 34 rpm

43 14,023 21.06.2018 13:44:24N.m 100 rpm0,2 % %29,00° -3,3 34 rpm

44 14,077 21.06.2018 13:45:08N.m 100 rpm0,6 % %30,00° 0,0 35 rpm

45 14,097 21.06.2018 13:45:52N.m 100 rpm0,7 % %30,00° 0,0 35 rpm

46 14,074 21.06.2018 13:46:35N.m 100 rpm0,5 % %30,00° 0,0 35 rpm

47 14,042 21.06.2018 13:47:19N.m 100 rpm0,3 % %30,00° 0,0 34 rpm

48 13,937 21.06.2018 13:48:03N.m 100 rpm-0,5 % %29,25° -2,5 34 rpm

49 13,949 21.06.2018 13:48:46N.m 100 rpm-0,4 % %29,50° -1,7 35 rpm

50 13,933 21.06.2018 13:49:30N.m 99 rpm-0,5 % %29,50° -1,7 35 rpm
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Test certificate

Homologation
No. 124-1034564

Evaluation OK

Date/ Time 21.06.2018 13:13:48
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

13,02 14,9814,00 14,0359 0,0508 6,433 6,197

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,2260 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 7,000 N.m

14,00

30,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240032

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

51 13,992 21.06.2018 13:50:14N.m 99 rpm-0,1 % %29,50° -1,7 35 rpm

52 14,035 21.06.2018 13:50:58N.m 99 rpm0,3 % %30,00° 0,0 35 rpm

53 14,058 21.06.2018 13:51:41N.m 99 rpm0,4 % %30,00° 0,0 35 rpm

54 14,062 21.06.2018 13:52:25N.m 99 rpm0,4 % %29,75° -0,8 35 rpm

55 14,027 21.06.2018 13:53:09N.m 99 rpm0,2 % %29,50° -1,7 35 rpm

56 14,035 21.06.2018 13:53:52N.m 99 rpm0,3 % %29,50° -1,7 35 rpm

57 14,031 21.06.2018 13:54:36N.m 99 rpm0,2 % %29,25° -2,5 35 rpm

58 14,136 21.06.2018 13:55:20N.m 100 rpm1,0 % %30,00° 0,0 35 rpm

59 14,058 21.06.2018 13:56:03N.m 100 rpm0,4 % %29,25° -2,5 34 rpm

60 14,085 21.06.2018 13:56:47N.m 100 rpm0,6 % %29,25° -2,5 35 rpm

61 14,105 21.06.2018 13:57:31N.m 100 rpm0,8 % %29,75° -0,8 35 rpm

62 14,124 21.06.2018 13:58:14N.m 100 rpm0,9 % %29,50° -1,7 34 rpm

63 14,035 21.06.2018 13:58:58N.m 100 rpm0,3 % %29,75° -0,8 35 rpm

64 14,070 21.06.2018 13:59:42N.m 100 rpm0,5 % %30,25° 0,8 35 rpm

65 14,054 21.06.2018 14:00:26N.m 100 rpm0,4 % %30,25° 0,8 35 rpm

66 14,003 21.06.2018 14:01:09N.m 100 rpm0,0 % %30,50° 1,7 35 rpm

67 13,949 21.06.2018 14:01:53N.m 99 rpm-0,4 % %30,25° 0,8 35 rpm

68 13,953 21.06.2018 14:02:37N.m 100 rpm-0,3 % %30,00° 0,0 35 rpm

69 13,957 21.06.2018 14:03:20N.m 100 rpm-0,3 % %30,25° 0,8 35 rpm

70 13,976 21.06.2018 14:04:04N.m 99 rpm-0,2 % %30,75° 2,5 36 rpm

71 14,038 21.06.2018 14:04:48N.m 99 rpm0,3 % %30,50° 1,7 35 rpm

72 14,062 21.06.2018 14:05:31N.m 99 rpm0,4 % %30,75° 2,5 35 rpm

73 14,081 21.06.2018 14:06:15N.m 99 rpm0,6 % %30,25° 0,8 35 rpm

74 14,058 21.06.2018 14:06:59N.m 99 rpm0,4 % %30,25° 0,8 35 rpm

75 14,128 21.06.2018 14:07:43N.m 100 rpm0,9 % %30,75° 2,5 35 rpm

76 14,038 21.06.2018 14:08:26N.m 100 rpm0,3 % %30,25° 0,8 35 rpm

77 14,050 21.06.2018 14:09:10N.m 100 rpm0,4 % %29,50° -1,7 34 rpm

78 14,042 21.06.2018 14:09:54N.m 100 rpm0,3 % %30,00° 0,0 35 rpm

79 14,062 21.06.2018 14:10:37N.m 100 rpm0,4 % %30,25° 0,8 35 rpm

80 13,996 21.06.2018 14:11:21N.m 100 rpm0,0 % %30,00° 0,0 35 rpm

81 14,011 21.06.2018 14:12:05N.m 99 rpm0,1 % %30,50° 1,7 35 rpm

82 13,957 21.06.2018 14:12:49N.m 100 rpm-0,3 % %30,25° 0,8 35 rpm

83 13,941 21.06.2018 14:13:32N.m 100 rpm-0,4 % %30,00° 0,0 35 rpm

84 13,996 21.06.2018 14:14:16N.m 99 rpm0,0 % %30,75° 2,5 36 rpm

85 14,007 21.06.2018 14:15:00N.m 99 rpm0,1 % %30,50° 1,7 35 rpm

86 14,027 21.06.2018 14:15:43N.m 99 rpm0,2 % %30,25° 0,8 36 rpm

87 14,050 21.06.2018 14:16:27N.m 100 rpm0,4 % %30,25° 0,8 35 rpm

88 14,050 21.06.2018 14:17:11N.m 99 rpm0,4 % %30,00° 0,0 35 rpm

89 14,093 21.06.2018 14:17:54N.m 100 rpm0,7 % %30,50° 1,7 35 rpm

90 14,077 21.06.2018 14:18:38N.m 100 rpm0,6 % %30,25° 0,8 35 rpm

91 14,062 21.06.2018 14:19:22N.m 100 rpm0,4 % %30,00° 0,0 35 rpm

92 14,101 21.06.2018 14:20:05N.m 100 rpm0,7 % %30,00° 0,0 35 rpm

93 14,085 21.06.2018 14:20:49N.m 100 rpm0,6 % %30,00° 0,0 34 rpm

94 14,015 21.06.2018 14:21:33N.m 100 rpm0,1 % %30,25° 0,8 35 rpm

95 13,999 21.06.2018 14:22:17N.m 99 rpm0,0 % %30,00° 0,0 35 rpm

96 13,910 21.06.2018 14:23:00N.m 100 rpm-0,6 % %30,25° 0,8 35 rpm

97 13,929 21.06.2018 14:23:44N.m 100 rpm-0,5 % %30,50° 1,7 35 rpm

98 13,976 21.06.2018 14:24:28N.m 100 rpm-0,2 % %30,25° 0,8 35 rpm

99 14,019 21.06.2018 14:25:11N.m 99 rpm0,1 % %30,25° 0,8 35 rpm

100 14,035 21.06.2018 14:25:55N.m 99 rpm0,3 % %30,50° 1,7 35 rpm
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HS-Technik, TBPEC-12xx, 18240032

29.06.2018 09:38:47 hardFirst sample MCT, 40 °
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Screw joint:



Tool model: TBPEC-12xx,  Serial No.: 18240032

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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29.06.2018 09:38:47Date/time random sample

08.08.2018Printout date
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Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 891

1Measurem. No.LL  35,00 grd

UL  45,00 grd
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Tool model: TBPEC-12xx,  Serial No.: 18240032

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
Graph

©
 K

is
tl
e
r 

R
S

 G
m

b
H

Date/time     measurement

29.06.2018 09:38:47Date/time random sample

08.08.2018Printout date
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Test strategy First sample MCT
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Supporting points 898
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Tool model: TBPEC-12xx,  Serial No.: 18240032

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Supporting points 891

1Measurem. No.LL  35,00 grd
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CEUS 8.2
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Random sample No. 8
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Tool model: TBPEC-12xx,  Serial No.: 18240032

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Test strategy First sample MCT
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Test certificate

Homologation
No. 124-1034564

EvaluationOK

Date/ Time 29.06.2018 09:38:47
Tester/ Name
Division QS

Transducer S/N
10Transducer
01033617

N.mM.Brkic

35,00 45,0040,00 39,8875 0,3378 4,934 4,823

Target angle LL UL Xq R S Cm Cmk Evaluation

1,5000 OK

Torque

Manufacturer Serial No.
TBPEC-12xx

Remark

rotation angle start torque 2,800N.m
8,40

40,00

Nm

grd amount of inspection 100

Model
HS-Technik

Target rotation angle
direction of rotation right

18240032

No. TorqueDiff.Angle Date    TimeSpeedDiff.

1 8,254-1,339,50 29.06.2018 09:38:47N.m° 50 rpm-1,7% %

2 8,3690,640,25 29.06.2018 09:39:03N.m° 50 rpm-0,4% %

3 8,2910,040,00 29.06.2018 09:39:19N.m° 50 rpm-1,3% %

4 8,3840,640,25 29.06.2018 09:39:35N.m° 50 rpm-0,2% %

5 8,303-0,639,75 29.06.2018 09:39:51N.m° 50 rpm-1,2% %

6 8,3100,040,00 29.06.2018 09:40:07N.m° 50 rpm-1,1% %

7 8,310-0,639,75 29.06.2018 09:40:23N.m° 50 rpm-1,1% %

8 8,2460,040,00 29.06.2018 09:40:39N.m° 50 rpm-1,8% %

9 8,3450,040,00 29.06.2018 09:40:55N.m° 50 rpm-0,7% %

10 8,2170,040,00 29.06.2018 09:41:11N.m° 50 rpm-2,2% %

11 8,3550,040,00 29.06.2018 09:41:27N.m° 50 rpm-0,5% %

12 8,233-0,639,75 29.06.2018 09:41:43N.m° 50 rpm-2,0% %

13 8,3710,640,25 29.06.2018 09:41:59N.m° 50 rpm-0,3% %

14 8,252-0,639,75 29.06.2018 09:42:15N.m° 50 rpm-1,8% %

15 8,345-0,639,75 29.06.2018 09:42:31N.m° 50 rpm-0,7% %

16 8,254-1,339,50 29.06.2018 09:42:47N.m° 50 rpm-1,7% %

17 8,336-0,639,75 29.06.2018 09:43:03N.m° 50 rpm-0,8% %

18 8,252-1,339,50 29.06.2018 09:43:19N.m° 50 rpm-1,8% %

19 8,338-0,639,75 29.06.2018 09:43:35N.m° 50 rpm-0,7% %

20 8,248-1,339,50 29.06.2018 09:43:51N.m° 50 rpm-1,8% %

21 8,4111,340,50 29.06.2018 09:44:07N.m° 50 rpm0,1% %

22 8,233-0,639,75 29.06.2018 09:44:23N.m° 50 rpm-2,0% %

23 8,3570,040,00 29.06.2018 09:44:39N.m° 50 rpm-0,5% %

24 8,227-1,939,25 29.06.2018 09:44:55N.m° 50 rpm-2,1% %

25 8,3631,340,50 29.06.2018 09:45:11N.m° 50 rpm-0,4% %

26 8,245-1,939,25 29.06.2018 09:45:27N.m° 50 rpm-1,8% %

27 8,3651,340,50 29.06.2018 09:45:43N.m° 50 rpm-0,4% %

28 8,270-0,639,75 29.06.2018 09:45:59N.m° 50 rpm-1,5% %

29 8,3070,040,00 29.06.2018 09:46:15N.m° 50 rpm-1,1% %

30 8,274-0,639,75 29.06.2018 09:46:31N.m° 50 rpm-1,5% %

31 8,3570,640,25 29.06.2018 09:46:47N.m° 50 rpm-0,5% %

32 8,2990,040,00 29.06.2018 09:47:03N.m° 50 rpm-1,2% %

33 8,3360,040,00 29.06.2018 09:47:19N.m° 50 rpm-0,8% %

34 8,291-0,639,75 29.06.2018 09:47:35N.m° 50 rpm-1,3% %

35 8,3090,040,00 29.06.2018 09:47:51N.m° 50 rpm-1,1% %

36 8,270-0,639,75 29.06.2018 09:48:07N.m° 50 rpm-1,5% %

37 8,258-0,639,75 29.06.2018 09:48:23N.m° 50 rpm-1,7% %

38 8,3430,640,25 29.06.2018 09:48:39N.m° 50 rpm-0,7% %

39 8,208-0,639,75 29.06.2018 09:48:55N.m° 50 rpm-2,3% %

40 8,3160,040,00 29.06.2018 09:49:11N.m° 50 rpm-1,0% %

41 8,235-0,639,75 29.06.2018 09:49:27N.m° 50 rpm-2,0% %

42 8,3570,640,25 29.06.2018 09:49:43N.m° 50 rpm-0,5% %

43 8,235-0,639,75 29.06.2018 09:49:59N.m° 50 rpm-2,0% %

44 8,3420,040,00 29.06.2018 09:50:15N.m° 50 rpm-0,7% %

45 8,248-1,339,50 29.06.2018 09:50:31N.m° 50 rpm-1,8% %

46 8,293-1,339,50 29.06.2018 09:50:47N.m° 50 rpm-1,3% %

47 8,258-1,339,50 29.06.2018 09:51:03N.m° 50 rpm-1,7% %

48 8,3961,340,50 29.06.2018 09:51:19N.m° 50 rpm0,0% %

49 8,231-1,339,50 29.06.2018 09:51:35N.m° 50 rpm-2,0% %

50 8,3861,340,50 29.06.2018 09:51:51N.m° 50 rpm-0,2% %
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Test certificate

Homologation
No. 124-1034564

EvaluationOK

Date/ Time 29.06.2018 09:38:47
Tester/ Name
Division QS

Transducer S/N
10Transducer
01033617

N.mM.Brkic

35,00 45,0040,00 39,8875 0,3378 4,934 4,823

Target angle LL UL Xq R S Cm Cmk Evaluation

1,5000 OK

Torque

Manufacturer Serial No.
TBPEC-12xx

Remark

rotation angle start torque 2,800N.m
8,40

40,00

Nm

grd amount of inspection 100

Model
HS-Technik

Target rotation angle
direction of rotation right

18240032

No. TorqueDiff.Angle Date    TimeSpeedDiff.

51 8,210-1,339,50 29.06.2018 09:52:07N.m° 50 rpm-2,3% %

52 8,3140,040,00 29.06.2018 09:52:23N.m° 50 rpm-1,0% %

53 8,219-1,339,50 29.06.2018 09:52:39N.m° 50 rpm-2,2% %

54 8,3881,940,75 29.06.2018 09:52:55N.m° 50 rpm-0,1% %

55 8,239-1,939,25 29.06.2018 09:53:11N.m° 50 rpm-1,9% %

56 8,3360,640,25 29.06.2018 09:53:27N.m° 50 rpm-0,8% %

57 8,245-0,639,75 29.06.2018 09:53:43N.m° 50 rpm-1,8% %

58 8,3160,640,25 29.06.2018 09:53:59N.m° 50 rpm-1,0% %

59 8,258-0,639,75 29.06.2018 09:54:15N.m° 50 rpm-1,7% %

60 8,3400,640,25 29.06.2018 09:54:31N.m° 50 rpm-0,7% %

61 8,245-1,339,50 29.06.2018 09:54:47N.m° 50 rpm-1,8% %

62 8,291-0,639,75 29.06.2018 09:55:03N.m° 50 rpm-1,3% %

63 8,2910,040,00 29.06.2018 09:55:19N.m° 50 rpm-1,3% %

64 8,264-0,639,75 29.06.2018 09:55:35N.m° 50 rpm-1,6% %

65 8,3610,040,00 29.06.2018 09:55:51N.m° 50 rpm-0,5% %

66 8,182-1,339,50 29.06.2018 09:56:07N.m° 50 rpm-2,6% %

67 8,3320,040,00 29.06.2018 09:56:23N.m° 50 rpm-0,8% %

68 8,258-0,639,75 29.06.2018 09:56:39N.m° 50 rpm-1,7% %

69 8,3400,040,00 29.06.2018 09:56:55N.m° 50 rpm-0,7% %

70 8,241-1,339,50 29.06.2018 09:57:11N.m° 50 rpm-1,9% %

71 8,334-0,639,75 29.06.2018 09:57:27N.m° 50 rpm-0,8% %

72 8,250-1,339,50 29.06.2018 09:57:43N.m° 50 rpm-1,8% %

73 8,3780,640,25 29.06.2018 09:57:59N.m° 50 rpm-0,3% %

74 8,194-1,939,25 29.06.2018 09:58:15N.m° 50 rpm-2,5% %

75 8,3240,040,00 29.06.2018 09:58:31N.m° 50 rpm-0,9% %

76 8,221-1,339,50 29.06.2018 09:58:47N.m° 50 rpm-2,1% %

77 8,3881,940,75 29.06.2018 09:59:03N.m° 50 rpm-0,1% %

78 8,225-1,939,25 29.06.2018 09:59:19N.m° 50 rpm-2,1% %

79 8,2970,040,00 29.06.2018 09:59:35N.m° 50 rpm-1,2% %

80 8,245-1,339,50 29.06.2018 09:59:51N.m° 50 rpm-1,8% %

81 8,3841,940,75 29.06.2018 10:00:07N.m° 50 rpm-0,2% %

82 8,281-0,639,75 29.06.2018 10:00:23N.m° 50 rpm-1,4% %

83 8,3610,640,25 29.06.2018 10:00:39N.m° 50 rpm-0,5% %

84 8,291-0,639,75 29.06.2018 10:00:55N.m° 50 rpm-1,3% %

85 8,3360,040,00 29.06.2018 10:01:11N.m° 50 rpm-0,8% %

86 8,285-0,639,75 29.06.2018 10:01:27N.m° 50 rpm-1,4% %

87 8,2740,040,00 29.06.2018 10:01:43N.m° 50 rpm-1,5% %

88 8,3120,040,00 29.06.2018 10:01:59N.m° 50 rpm-1,0% %

89 8,3280,640,25 29.06.2018 10:02:15N.m° 50 rpm-0,9% %

90 8,299-0,639,75 29.06.2018 10:02:31N.m° 50 rpm-1,2% %

91 8,237-0,639,75 29.06.2018 10:02:47N.m° 50 rpm-1,9% %

92 8,3360,040,00 29.06.2018 10:03:03N.m° 50 rpm-0,8% %

93 8,212-0,639,75 29.06.2018 10:03:19N.m° 50 rpm-2,2% %

94 8,3320,640,25 29.06.2018 10:03:35N.m° 50 rpm-0,8% %

95 8,2540,040,00 29.06.2018 10:03:51N.m° 50 rpm-1,7% %

96 8,283-0,639,75 29.06.2018 10:04:07N.m° 50 rpm-1,4% %

97 8,246-0,639,75 29.06.2018 10:04:23N.m° 50 rpm-1,8% %

98 8,3490,040,00 29.06.2018 10:04:39N.m° 50 rpm-0,6% %

99 8,204-0,639,75 29.06.2018 10:04:55N.m° 50 rpm-2,3% %

100 8,3710,640,25 29.06.2018 10:05:11N.m° 50 rpm-0,3% %
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HS-Technik, TBPEC-12xx, 18240032
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Screw joint:
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Tool model: TBPEC-12xx,  Serial No.: 18240032

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Test certificate

Homologation
No. 124-1034564

EvaluationOK

Date/ Time 29.06.2018 07:29:20
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

170,00 190,00180,00 180,4800 0,6510 5,120 4,874

Target angle LL UL Xq R S Cm Cmk Evaluation

2,5000 OK

Torque

Manufacturer Serial No.
TBPEC-12xx

Remark

rotation angle start torque 2,800N.m
11,20

180,00

Nm

grd amount of inspection 100

Model
HS-Technik

Target rotation angle
direction of rotation right

18240032

No. TorqueDiff.Angle Date    TimeSpeedDiff.

1 11,074-0,3179,50 29.06.2018 07:29:20N.m° 50 rpm-1,1% %

2 11,0390,1180,25 29.06.2018 07:29:36N.m° 50 rpm-1,4% %

3 11,0390,3180,50 29.06.2018 07:29:52N.m° 50 rpm-1,4% %

4 11,1520,7181,25 29.06.2018 07:30:08N.m° 50 rpm-0,4% %

5 11,2220,7181,25 29.06.2018 07:30:24N.m° 50 rpm0,2% %

6 11,1670,6181,00 29.06.2018 07:30:40N.m° 50 rpm-0,3% %

7 11,1400,7181,25 29.06.2018 07:30:56N.m° 50 rpm-0,5% %

8 11,1710,7181,25 29.06.2018 07:31:12N.m° 50 rpm-0,3% %

9 11,1950,4180,75 29.06.2018 07:31:28N.m° 50 rpm0,0% %

10 11,2340,7181,25 29.06.2018 07:31:44N.m° 50 rpm0,3% %

11 11,2060,3180,50 29.06.2018 07:32:00N.m° 50 rpm0,1% %

12 11,1910,3180,50 29.06.2018 07:32:16N.m° 50 rpm-0,1% %

13 11,179-0,4179,25 29.06.2018 07:32:32N.m° 50 rpm-0,2% %

14 11,210-0,1179,75 29.06.2018 07:32:48N.m° 50 rpm0,1% %

15 11,171-0,3179,50 29.06.2018 07:33:04N.m° 50 rpm-0,3% %

16 11,070-0,1179,75 29.06.2018 07:33:20N.m° 50 rpm-1,2% %

17 11,019-0,1179,75 29.06.2018 07:33:36N.m° 50 rpm-1,6% %

18 10,9450,0180,00 29.06.2018 07:33:52N.m° 50 rpm-2,3% %

19 11,0310,3180,50 29.06.2018 07:34:08N.m° 50 rpm-1,5% %

20 11,0930,4180,75 29.06.2018 07:34:24N.m° 50 rpm-1,0% %

21 11,1520,7181,25 29.06.2018 07:34:40N.m° 50 rpm-0,4% %

22 11,1910,6181,00 29.06.2018 07:34:56N.m° 50 rpm-0,1% %

23 11,1990,7181,25 29.06.2018 07:35:12N.m° 50 rpm0,0% %

24 11,1601,0181,75 29.06.2018 07:35:28N.m° 50 rpm-0,4% %

25 11,2260,6181,00 29.06.2018 07:35:44N.m° 50 rpm0,2% %

26 11,2180,4180,75 29.06.2018 07:36:00N.m° 50 rpm0,2% %

27 11,2490,4180,75 29.06.2018 07:36:16N.m° 50 rpm0,4% %

28 11,1910,3180,50 29.06.2018 07:36:32N.m° 50 rpm-0,1% %

29 11,160-0,1179,75 29.06.2018 07:36:48N.m° 50 rpm-0,4% %

30 11,187-0,1179,75 29.06.2018 07:37:04N.m° 50 rpm-0,1% %

31 11,148-0,3179,50 29.06.2018 07:37:20N.m° 50 rpm-0,5% %

32 11,101-0,3179,50 29.06.2018 07:37:36N.m° 50 rpm-0,9% %

33 10,988-0,4179,25 29.06.2018 07:37:52N.m° 50 rpm-1,9% %

34 10,9410,0180,00 29.06.2018 07:38:08N.m° 50 rpm-2,3% %

35 11,0190,3180,50 29.06.2018 07:38:24N.m° 50 rpm-1,6% %

36 11,0660,4180,75 29.06.2018 07:38:40N.m° 50 rpm-1,2% %

37 11,0890,7181,25 29.06.2018 07:38:56N.m° 50 rpm-1,0% %

38 11,1210,6181,00 29.06.2018 07:39:12N.m° 50 rpm-0,7% %

39 11,2140,6181,00 29.06.2018 07:39:28N.m° 50 rpm0,1% %

40 11,1910,7181,25 29.06.2018 07:39:44N.m° 50 rpm-0,1% %

41 11,1670,7181,25 29.06.2018 07:40:00N.m° 50 rpm-0,3% %

42 11,2341,0181,75 29.06.2018 07:40:16N.m° 50 rpm0,3% %

43 11,2460,4180,75 29.06.2018 07:40:32N.m° 50 rpm0,4% %

44 11,2060,3180,50 29.06.2018 07:40:48N.m° 50 rpm0,1% %

45 11,1950,3180,50 29.06.2018 07:41:04N.m° 50 rpm0,0% %

46 11,1990,0180,00 29.06.2018 07:41:20N.m° 50 rpm0,0% %

47 11,1910,0180,00 29.06.2018 07:41:36N.m° 50 rpm-0,1% %

48 11,1790,0180,00 29.06.2018 07:41:52N.m° 50 rpm-0,2% %

49 11,058-0,3179,50 29.06.2018 07:42:08N.m° 50 rpm-1,3% %

50 10,996-0,1179,75 29.06.2018 07:42:24N.m° 50 rpm-1,8% %
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Test certificate

Homologation
No. 124-1034564

EvaluationOK

Date/ Time 29.06.2018 07:29:20
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

170,00 190,00180,00 180,4800 0,6510 5,120 4,874

Target angle LL UL Xq R S Cm Cmk Evaluation

2,5000 OK

Torque

Manufacturer Serial No.
TBPEC-12xx

Remark

rotation angle start torque 2,800N.m
11,20

180,00

Nm

grd amount of inspection 100

Model
HS-Technik

Target rotation angle
direction of rotation right

18240032

No. TorqueDiff.Angle Date    TimeSpeedDiff.

51 11,0000,1180,25 29.06.2018 07:42:40N.m° 50 rpm-1,8% %

52 11,0500,4180,75 29.06.2018 07:42:56N.m° 50 rpm-1,3% %

53 11,0740,4180,75 29.06.2018 07:43:12N.m° 50 rpm-1,1% %

54 11,1710,6181,00 29.06.2018 07:43:28N.m° 50 rpm-0,3% %

55 11,2060,7181,25 29.06.2018 07:43:44N.m° 50 rpm0,1% %

56 11,1560,6181,00 29.06.2018 07:44:00N.m° 50 rpm-0,4% %

57 11,1790,7181,25 29.06.2018 07:44:16N.m° 50 rpm-0,2% %

58 11,2530,7181,25 29.06.2018 07:44:32N.m° 50 rpm0,5% %

59 11,2140,4180,75 29.06.2018 07:44:48N.m° 50 rpm0,1% %

60 11,2340,3180,50 29.06.2018 07:45:04N.m° 50 rpm0,3% %

61 11,2420,4180,75 29.06.2018 07:45:20N.m° 50 rpm0,4% %

62 11,171-0,1179,75 29.06.2018 07:45:36N.m° 50 rpm-0,3% %

63 11,2140,0180,00 29.06.2018 07:45:52N.m° 50 rpm0,1% %

64 11,175-0,1179,75 29.06.2018 07:46:08N.m° 50 rpm-0,2% %

65 11,109-0,3179,50 29.06.2018 07:46:24N.m° 50 rpm-0,8% %

66 11,062-0,1179,75 29.06.2018 07:46:40N.m° 50 rpm-1,2% %

67 11,0190,1180,25 29.06.2018 07:46:56N.m° 50 rpm-1,6% %

68 10,9530,1180,25 29.06.2018 07:47:12N.m° 50 rpm-2,2% %

69 11,0390,6181,00 29.06.2018 07:47:28N.m° 50 rpm-1,4% %

70 11,1090,6181,00 29.06.2018 07:47:44N.m° 50 rpm-0,8% %

71 11,2140,4180,75 29.06.2018 07:48:00N.m° 50 rpm0,1% %

72 11,1830,7181,25 29.06.2018 07:48:16N.m° 50 rpm-0,2% %

73 11,1360,7181,25 29.06.2018 07:48:32N.m° 50 rpm-0,6% %

74 11,1910,3180,50 29.06.2018 07:48:48N.m° 50 rpm-0,1% %

75 11,2260,4180,75 29.06.2018 07:49:04N.m° 50 rpm0,2% %

76 11,1790,0180,00 29.06.2018 07:49:20N.m° 50 rpm-0,2% %

77 11,1950,4180,75 29.06.2018 07:49:36N.m° 50 rpm0,0% %

78 11,1910,0180,00 29.06.2018 07:49:52N.m° 50 rpm-0,1% %

79 11,152-0,4179,25 29.06.2018 07:50:08N.m° 50 rpm-0,4% %

80 11,086-0,3179,50 29.06.2018 07:50:24N.m° 50 rpm-1,0% %

81 11,035-0,1179,75 29.06.2018 07:50:40N.m° 50 rpm-1,5% %

82 10,953-0,1179,75 29.06.2018 07:50:56N.m° 50 rpm-2,2% %

83 11,0000,0180,00 29.06.2018 07:51:12N.m° 50 rpm-1,8% %

84 11,0390,4180,75 29.06.2018 07:51:28N.m° 50 rpm-1,4% %

85 11,1320,4180,75 29.06.2018 07:51:44N.m° 50 rpm-0,6% %

86 11,2180,7181,25 29.06.2018 07:52:00N.m° 50 rpm0,2% %

87 11,1670,7181,25 29.06.2018 07:52:16N.m° 50 rpm-0,3% %

88 11,1910,7181,25 29.06.2018 07:52:32N.m° 50 rpm-0,1% %

89 11,2650,6181,00 29.06.2018 07:52:48N.m° 50 rpm0,6% %

90 11,1910,3180,50 29.06.2018 07:53:04N.m° 50 rpm-0,1% %

91 11,1400,0180,00 29.06.2018 07:53:20N.m° 50 rpm-0,5% %

92 11,1830,0180,00 29.06.2018 07:53:36N.m° 50 rpm-0,2% %

93 11,171-0,3179,50 29.06.2018 07:53:52N.m° 50 rpm-0,3% %

94 11,109-0,3179,50 29.06.2018 07:54:08N.m° 50 rpm-0,8% %

95 11,019-0,3179,50 29.06.2018 07:54:24N.m° 50 rpm-1,6% %

96 10,9490,1180,25 29.06.2018 07:54:40N.m° 50 rpm-2,2% %

97 11,0150,3180,50 29.06.2018 07:54:56N.m° 50 rpm-1,7% %

98 11,0970,7181,25 29.06.2018 07:55:12N.m° 50 rpm-0,9% %

99 11,1830,6181,00 29.06.2018 07:55:28N.m° 50 rpm-0,2% %

100 11,2260,7181,25 29.06.2018 07:55:44N.m° 50 rpm0,2% %
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Date printed:
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement
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Test strategy First sample MCT

Tester M.Brkic
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Supporting points 650

1Measurem. No.LL   4,56 N.m

UL   5,24 N.m

X(R)   4,90 N.m

TorqBeeDesignation

CEUS 8.2
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

02.07.2018 15:22:12Date/time random sample

08.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 638

100Measurem. No.LL   4,56 N.m

UL   5,24 N.m

X(R)   4,90 N.m

TorqBeeDesignation

CEUS 8.2
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

02.07.2018 15:22:12Date/time random sample

23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 650

1Measurem. No.LL   4,56 N.m

UL   5,24 N.m

X(R)   4,90 N.m

TorqBeeDesignation

CEUS 8.2

02.07.2018 15:22:12

Random sample No. 5

HS-Technik GmbH

Time  [sec]

2,121,91,81,71,61,51,41,31,21,110,90,80,70,60,50,40,30,20,10
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

02.07.2018 15:22:12Date/time random sample

23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 638

100Measurem. No.LL   4,56 N.m

UL   5,24 N.m

X(R)   4,90 N.m

TorqBeeDesignation

CEUS 8.2

02.07.2018 15:35:04

Random sample No. 5

HS-Technik GmbH

Time  [sec]

21,91,81,71,61,51,41,31,21,110,90,80,70,60,50,40,30,20,10
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Test certificate

Homologation
No. 158-1034564

Evaluation OK

Date/ Time 02.07.2018 15:22:12
Tester/ Name
Division QS

Transducer S/N
10Transducer
01033617

N.mM.Brkic

4,56 5,244,90 4,9006 0,0070 16,337 16,311

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,0280 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 2,450 N.m

4,90

360,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240039

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

1 4,912 02.07.2018 15:22:12N.m 453 rpm0,2 % %368,00° 2,2 52 rpm

2 4,908 02.07.2018 15:22:20N.m 453 rpm0,2 % %367,50° 2,1 51 rpm

3 4,900 02.07.2018 15:22:28N.m 452 rpm0,0 % %368,25° 2,3 52 rpm

4 4,906 02.07.2018 15:22:35N.m 453 rpm0,1 % %368,25° 2,3 51 rpm

5 4,904 02.07.2018 15:22:43N.m 452 rpm0,1 % %367,50° 2,1 52 rpm

6 4,892 02.07.2018 15:22:51N.m 454 rpm-0,2 % %359,00° -0,3 52 rpm

7 4,902 02.07.2018 15:22:59N.m 453 rpm0,0 % %360,00° 0,0 53 rpm

8 4,906 02.07.2018 15:23:07N.m 453 rpm0,1 % %360,75° 0,2 52 rpm

9 4,902 02.07.2018 15:23:14N.m 453 rpm0,0 % %359,75° -0,1 52 rpm

10 4,912 02.07.2018 15:23:22N.m 454 rpm0,2 % %356,00° -1,1 52 rpm

11 4,898 02.07.2018 15:23:30N.m 453 rpm0,0 % %358,00° -0,6 52 rpm

12 4,904 02.07.2018 15:23:38N.m 454 rpm0,1 % %359,25° -0,2 53 rpm

13 4,898 02.07.2018 15:23:46N.m 453 rpm0,0 % %360,25° 0,1 52 rpm

14 4,912 02.07.2018 15:23:53N.m 454 rpm0,2 % %361,00° 0,3 52 rpm

15 4,896 02.07.2018 15:24:01N.m 453 rpm-0,1 % %361,25° 0,3 51 rpm

16 4,896 02.07.2018 15:24:09N.m 454 rpm-0,1 % %354,25° -1,6 52 rpm

17 4,902 02.07.2018 15:24:17N.m 453 rpm0,0 % %363,75° 1,0 53 rpm

18 4,904 02.07.2018 15:24:25N.m 453 rpm0,1 % %361,00° 0,3 51 rpm

19 4,894 02.07.2018 15:24:32N.m 453 rpm-0,1 % %361,00° 0,3 52 rpm

20 4,896 02.07.2018 15:24:40N.m 453 rpm-0,1 % %358,25° -0,5 52 rpm

21 4,912 02.07.2018 15:24:48N.m 453 rpm0,2 % %355,25° -1,3 52 rpm

22 4,904 02.07.2018 15:24:56N.m 452 rpm0,1 % %362,50° 0,7 52 rpm

23 4,908 02.07.2018 15:25:04N.m 454 rpm0,2 % %356,00° -1,1 51 rpm

24 4,900 02.07.2018 15:25:11N.m 453 rpm0,0 % %356,00° -1,1 51 rpm

25 4,908 02.07.2018 15:25:19N.m 453 rpm0,2 % %363,75° 1,0 53 rpm

26 4,900 02.07.2018 15:25:27N.m 453 rpm0,0 % %361,75° 0,5 51 rpm

27 4,904 02.07.2018 15:25:35N.m 453 rpm0,1 % %361,50° 0,4 52 rpm

28 4,912 02.07.2018 15:25:43N.m 453 rpm0,2 % %358,50° -0,4 51 rpm

29 4,900 02.07.2018 15:25:50N.m 453 rpm0,0 % %360,25° 0,1 52 rpm

30 4,910 02.07.2018 15:25:58N.m 453 rpm0,2 % %360,50° 0,1 51 rpm

31 4,892 02.07.2018 15:26:06N.m 454 rpm-0,2 % %355,25° -1,3 52 rpm

32 4,910 02.07.2018 15:26:14N.m 453 rpm0,2 % %363,50° 1,0 53 rpm

33 4,898 02.07.2018 15:26:22N.m 453 rpm0,0 % %360,75° 0,2 52 rpm

34 4,908 02.07.2018 15:26:29N.m 453 rpm0,2 % %361,00° 0,3 52 rpm

35 4,910 02.07.2018 15:26:37N.m 454 rpm0,2 % %362,00° 0,6 51 rpm

36 4,904 02.07.2018 15:26:45N.m 453 rpm0,1 % %362,00° 0,6 53 rpm

37 4,894 02.07.2018 15:26:53N.m 453 rpm-0,1 % %360,00° 0,0 52 rpm

38 4,908 02.07.2018 15:27:00N.m 453 rpm0,2 % %354,00° -1,7 52 rpm

39 4,896 02.07.2018 15:27:08N.m 453 rpm-0,1 % %359,50° -0,1 52 rpm

40 4,908 02.07.2018 15:27:16N.m 453 rpm0,2 % %358,00° -0,6 51 rpm

41 4,898 02.07.2018 15:27:24N.m 454 rpm0,0 % %360,50° 0,1 52 rpm

42 4,908 02.07.2018 15:27:32N.m 453 rpm0,2 % %358,00° -0,6 51 rpm

43 4,888 02.07.2018 15:27:40N.m 454 rpm-0,2 % %359,00° -0,3 51 rpm

44 4,904 02.07.2018 15:27:47N.m 453 rpm0,1 % %361,00° 0,3 52 rpm

45 4,898 02.07.2018 15:27:55N.m 454 rpm0,0 % %361,00° 0,3 52 rpm

46 4,896 02.07.2018 15:28:03N.m 453 rpm-0,1 % %361,50° 0,4 52 rpm

47 4,900 02.07.2018 15:28:11N.m 454 rpm0,0 % %363,25° 0,9 51 rpm

48 4,904 02.07.2018 15:28:19N.m 453 rpm0,1 % %361,50° 0,4 52 rpm

49 4,906 02.07.2018 15:28:26N.m 454 rpm0,1 % %359,25° -0,2 51 rpm

50 4,894 02.07.2018 15:28:34N.m 454 rpm-0,1 % %356,00° -1,1 51 rpm
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Test certificate

Homologation
No. 158-1034564

Evaluation OK

Date/ Time 02.07.2018 15:22:12
Tester/ Name
Division QS

Transducer S/N
10Transducer
01033617

N.mM.Brkic

4,56 5,244,90 4,9006 0,0070 16,337 16,311

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,0280 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 2,450 N.m

4,90

360,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240039

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

51 4,902 02.07.2018 15:28:42N.m 453 rpm0,0 % %359,25° -0,2 52 rpm

52 4,892 02.07.2018 15:28:50N.m 454 rpm-0,2 % %361,50° 0,4 51 rpm

53 4,908 02.07.2018 15:28:58N.m 453 rpm0,2 % %360,25° 0,1 52 rpm

54 4,896 02.07.2018 15:29:05N.m 453 rpm-0,1 % %360,75° 0,2 51 rpm

55 4,904 02.07.2018 15:29:13N.m 453 rpm0,1 % %359,25° -0,2 52 rpm

56 4,910 02.07.2018 15:29:21N.m 454 rpm0,2 % %361,25° 0,3 51 rpm

57 4,902 02.07.2018 15:29:29N.m 453 rpm0,0 % %357,50° -0,7 52 rpm

58 4,896 02.07.2018 15:29:37N.m 454 rpm-0,1 % %359,00° -0,3 52 rpm

59 4,894 02.07.2018 15:29:44N.m 453 rpm-0,1 % %359,75° -0,1 51 rpm

60 4,914 02.07.2018 15:29:52N.m 454 rpm0,3 % %356,25° -1,0 52 rpm

61 4,892 02.07.2018 15:30:00N.m 453 rpm-0,2 % %352,75° -2,0 51 rpm

62 4,900 02.07.2018 15:30:08N.m 454 rpm0,0 % %354,75° -1,5 52 rpm

63 4,894 02.07.2018 15:30:16N.m 454 rpm-0,1 % %356,75° -0,9 51 rpm

64 4,914 02.07.2018 15:30:23N.m 453 rpm0,3 % %358,75° -0,3 51 rpm

65 4,894 02.07.2018 15:30:31N.m 453 rpm-0,1 % %355,75° -1,2 51 rpm

66 4,900 02.07.2018 15:30:39N.m 454 rpm0,0 % %356,50° -1,0 51 rpm

67 4,886 02.07.2018 15:30:47N.m 453 rpm-0,3 % %353,00° -1,9 52 rpm

68 4,912 02.07.2018 15:30:55N.m 454 rpm0,2 % %356,50° -1,0 51 rpm

69 4,898 02.07.2018 15:31:02N.m 453 rpm0,0 % %359,75° -0,1 52 rpm

70 4,900 02.07.2018 15:31:10N.m 453 rpm0,0 % %361,25° 0,3 51 rpm

71 4,896 02.07.2018 15:31:18N.m 454 rpm-0,1 % %361,25° 0,3 52 rpm

72 4,896 02.07.2018 15:31:26N.m 454 rpm-0,1 % %358,00° -0,6 51 rpm

73 4,892 02.07.2018 15:31:34N.m 454 rpm-0,2 % %361,00° 0,3 52 rpm

74 4,888 02.07.2018 15:31:41N.m 454 rpm-0,2 % %354,25° -1,6 51 rpm

75 4,914 02.07.2018 15:31:49N.m 454 rpm0,3 % %359,75° -0,1 51 rpm

76 4,900 02.07.2018 15:31:57N.m 454 rpm0,0 % %359,50° -0,1 52 rpm

77 4,902 02.07.2018 15:32:05N.m 453 rpm0,0 % %362,50° 0,7 51 rpm

78 4,894 02.07.2018 15:32:13N.m 453 rpm-0,1 % %358,50° -0,4 52 rpm

79 4,892 02.07.2018 15:32:20N.m 453 rpm-0,2 % %359,50° -0,1 51 rpm

80 4,890 02.07.2018 15:32:28N.m 453 rpm-0,2 % %358,00° -0,6 51 rpm

81 4,912 02.07.2018 15:32:36N.m 454 rpm0,2 % %357,50° -0,7 51 rpm

82 4,898 02.07.2018 15:32:44N.m 453 rpm0,0 % %358,75° -0,3 52 rpm

83 4,900 02.07.2018 15:32:52N.m 454 rpm0,0 % %360,50° 0,1 50 rpm

84 4,890 02.07.2018 15:32:59N.m 453 rpm-0,2 % %356,00° -1,1 52 rpm

85 4,906 02.07.2018 15:33:07N.m 454 rpm0,1 % %358,75° -0,3 51 rpm

86 4,898 02.07.2018 15:33:15N.m 453 rpm0,0 % %357,50° -0,7 52 rpm

87 4,906 02.07.2018 15:33:23N.m 454 rpm0,1 % %360,25° 0,1 50 rpm

88 4,896 02.07.2018 15:33:30N.m 453 rpm-0,1 % %358,00° -0,6 52 rpm

89 4,898 02.07.2018 15:33:38N.m 454 rpm0,0 % %360,00° 0,0 51 rpm

90 4,890 02.07.2018 15:33:46N.m 453 rpm-0,2 % %358,25° -0,5 51 rpm

91 4,902 02.07.2018 15:33:54N.m 454 rpm0,0 % %361,50° 0,4 50 rpm

92 4,898 02.07.2018 15:34:02N.m 453 rpm0,0 % %359,00° -0,3 52 rpm

93 4,892 02.07.2018 15:34:10N.m 454 rpm-0,2 % %359,00° -0,3 52 rpm

94 4,900 02.07.2018 15:34:17N.m 453 rpm0,0 % %362,50° 0,7 53 rpm

95 4,898 02.07.2018 15:34:25N.m 454 rpm0,0 % %362,75° 0,8 50 rpm

96 4,892 02.07.2018 15:34:33N.m 453 rpm-0,2 % %362,00° 0,6 52 rpm

97 4,902 02.07.2018 15:34:41N.m 455 rpm0,0 % %359,50° -0,1 50 rpm

98 4,886 02.07.2018 15:34:48N.m 454 rpm-0,3 % %356,75° -0,9 52 rpm

99 4,902 02.07.2018 15:34:56N.m 454 rpm0,0 % %360,00° 0,0 50 rpm

100 4,892 02.07.2018 15:35:04N.m 453 rpm-0,2 % %358,50° -0,4 52 rpm
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

02.07.2018 15:44:24Date/time random sample

08.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 798

1Measurem. No.LL   4,56 N.m

UL   5,24 N.m

X(R)   4,90 N.m

TorqBeeDesignation

CEUS 8.2

02.07.2018 15:44:24

Random sample No. 6

HS-Technik GmbH

Angle  [grd]
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

02.07.2018 15:44:24Date/time random sample

08.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 799

100Measurem. No.LL   4,56 N.m

UL   5,24 N.m

X(R)   4,90 N.m

TorqBeeDesignation

CEUS 8.2

02.07.2018 15:53:19

Random sample No. 6

HS-Technik GmbH
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42403836343230282624222018161412108642

T
o

rq
u

e
  

[N
.m

]

 

5

4,5

4

3,5

3

2,5

2

1,5

1

0,5

S
p

e
e
d

 (re
v
s
)  [1

/m
in

]

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0



Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

02.07.2018 15:44:24Date/time random sample

23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 798

1Measurem. No.LL   4,56 N.m

UL   5,24 N.m

X(R)   4,90 N.m

TorqBeeDesignation

CEUS 8.2

02.07.2018 15:44:24

Random sample No. 6

HS-Technik GmbH

Time  [sec]
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

02.07.2018 15:44:24Date/time random sample

23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 799

100Measurem. No.LL   4,56 N.m

UL   5,24 N.m

X(R)   4,90 N.m

TorqBeeDesignation

CEUS 8.2

02.07.2018 15:53:19

Random sample No. 6

HS-Technik GmbH
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Test certificate

Homologation
No. 158-1034564

Evaluation OK

Date/ Time 02.07.2018 15:44:24
Tester/ Name
Division QS

Transducer S/N
10Transducer
01033617

N.mM.Brkic

4,56 5,244,90 4,9117 0,0151 7,578 7,319

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,0720 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 2,450 N.m

4,90

30,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240039

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

1 4,923 02.07.2018 15:44:24N.m 99 rpm0,5 % %29,50° -1,7 47 rpm

2 4,904 02.07.2018 15:44:30N.m 100 rpm0,1 % %30,50° 1,7 46 rpm

3 4,919 02.07.2018 15:44:35N.m 99 rpm0,4 % %29,25° -2,5 46 rpm

4 4,917 02.07.2018 15:44:40N.m 99 rpm0,3 % %29,50° -1,7 46 rpm

5 4,919 02.07.2018 15:44:46N.m 100 rpm0,4 % %30,50° 1,7 45 rpm

6 4,912 02.07.2018 15:44:51N.m 99 rpm0,2 % %29,50° -1,7 46 rpm

7 4,923 02.07.2018 15:44:57N.m 100 rpm0,5 % %30,25° 0,8 45 rpm

8 4,939 02.07.2018 15:45:02N.m 99 rpm0,8 % %29,75° -0,8 46 rpm

9 4,929 02.07.2018 15:45:08N.m 100 rpm0,6 % %30,25° 0,8 46 rpm

10 4,896 02.07.2018 15:45:13N.m 99 rpm-0,1 % %29,50° -1,7 46 rpm

11 4,892 02.07.2018 15:45:18N.m 100 rpm-0,2 % %30,00° 0,0 46 rpm

12 4,914 02.07.2018 15:45:24N.m 99 rpm0,3 % %29,75° -0,8 46 rpm

13 4,912 02.07.2018 15:45:29N.m 100 rpm0,2 % %29,75° -0,8 47 rpm

14 4,910 02.07.2018 15:45:34N.m 99 rpm0,2 % %29,50° -1,7 46 rpm

15 4,904 02.07.2018 15:45:40N.m 100 rpm0,1 % %30,50° 1,7 46 rpm

16 4,900 02.07.2018 15:45:45N.m 99 rpm0,0 % %29,25° -2,5 46 rpm

17 4,908 02.07.2018 15:45:51N.m 100 rpm0,2 % %30,25° 0,8 46 rpm

18 4,908 02.07.2018 15:45:56N.m 99 rpm0,2 % %29,50° -1,7 46 rpm

19 4,882 02.07.2018 15:46:02N.m 100 rpm-0,4 % %30,00° 0,0 46 rpm

20 4,904 02.07.2018 15:46:07N.m 99 rpm0,1 % %29,75° -0,8 46 rpm

21 4,923 02.07.2018 15:46:12N.m 99 rpm0,5 % %29,50° -1,7 47 rpm

22 4,894 02.07.2018 15:46:18N.m 99 rpm-0,1 % %30,00° 0,0 46 rpm

23 4,915 02.07.2018 15:46:23N.m 99 rpm0,3 % %29,50° -1,7 46 rpm

24 4,904 02.07.2018 15:46:28N.m 99 rpm0,1 % %29,75° -0,8 46 rpm

25 4,919 02.07.2018 15:46:34N.m 100 rpm0,4 % %30,00° 0,0 46 rpm

26 4,900 02.07.2018 15:46:39N.m 99 rpm0,0 % %29,25° -2,5 46 rpm

27 4,937 02.07.2018 15:46:45N.m 100 rpm0,8 % %30,50° 1,7 46 rpm

28 4,935 02.07.2018 15:46:50N.m 99 rpm0,7 % %29,75° -0,8 46 rpm

29 4,904 02.07.2018 15:46:56N.m 99 rpm0,1 % %30,00° 0,0 47 rpm

30 4,900 02.07.2018 15:47:01N.m 99 rpm0,0 % %30,00° 0,0 46 rpm

31 4,919 02.07.2018 15:47:06N.m 99 rpm0,4 % %29,25° -2,5 46 rpm

32 4,894 02.07.2018 15:47:12N.m 99 rpm-0,1 % %29,50° -1,7 47 rpm

33 4,892 02.07.2018 15:47:17N.m 100 rpm-0,2 % %30,25° 0,8 46 rpm

34 4,908 02.07.2018 15:47:23N.m 99 rpm0,2 % %29,75° -0,8 46 rpm

35 4,935 02.07.2018 15:47:28N.m 100 rpm0,7 % %30,50° 1,7 46 rpm

36 4,900 02.07.2018 15:47:33N.m 99 rpm0,0 % %29,25° -2,5 46 rpm

37 4,908 02.07.2018 15:47:39N.m 100 rpm0,2 % %30,00° 0,0 46 rpm

38 4,886 02.07.2018 15:47:44N.m 99 rpm-0,3 % %29,50° -1,7 46 rpm

39 4,931 02.07.2018 15:47:50N.m 99 rpm0,6 % %30,50° 1,7 47 rpm

40 4,917 02.07.2018 15:47:55N.m 99 rpm0,3 % %30,00° 0,0 46 rpm

41 4,937 02.07.2018 15:48:00N.m 99 rpm0,8 % %30,00° 0,0 47 rpm

42 4,906 02.07.2018 15:48:06N.m 99 rpm0,1 % %30,25° 0,8 46 rpm

43 4,912 02.07.2018 15:48:11N.m 99 rpm0,2 % %29,75° -0,8 46 rpm

44 4,890 02.07.2018 15:48:17N.m 99 rpm-0,2 % %30,00° 0,0 46 rpm

45 4,947 02.07.2018 15:48:22N.m 99 rpm1,0 % %29,50° -1,7 47 rpm

46 4,914 02.07.2018 15:48:27N.m 99 rpm0,3 % %29,75° -0,8 46 rpm

47 4,900 02.07.2018 15:48:33N.m 99 rpm0,0 % %29,25° -2,5 46 rpm

48 4,923 02.07.2018 15:48:38N.m 100 rpm0,5 % %30,50° 1,7 47 rpm

49 4,917 02.07.2018 15:48:44N.m 99 rpm0,3 % %29,75° -0,8 46 rpm

50 4,914 02.07.2018 15:48:49N.m 99 rpm0,3 % %30,00° 0,0 46 rpm
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Test certificate

Homologation
No. 158-1034564

Evaluation OK

Date/ Time 02.07.2018 15:44:24
Tester/ Name
Division QS

Transducer S/N
10Transducer
01033617

N.mM.Brkic

4,56 5,244,90 4,9117 0,0151 7,578 7,319

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,0720 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 2,450 N.m

4,90

30,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240039

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

51 4,896 02.07.2018 15:48:54N.m 99 rpm-0,1 % %30,25° 0,8 46 rpm

52 4,904 02.07.2018 15:49:00N.m 100 rpm0,1 % %29,25° -2,5 47 rpm

53 4,925 02.07.2018 15:49:05N.m 99 rpm0,5 % %30,25° 0,8 46 rpm

54 4,927 02.07.2018 15:49:11N.m 99 rpm0,6 % %29,50° -1,7 47 rpm

55 4,914 02.07.2018 15:49:16N.m 99 rpm0,3 % %29,75° -0,8 46 rpm

56 4,915 02.07.2018 15:49:21N.m 99 rpm0,3 % %29,75° -0,8 46 rpm

57 4,904 02.07.2018 15:49:27N.m 100 rpm0,1 % %30,25° 0,8 47 rpm

58 4,896 02.07.2018 15:49:32N.m 99 rpm-0,1 % %29,75° -0,8 46 rpm

59 4,906 02.07.2018 15:49:38N.m 99 rpm0,1 % %30,50° 1,7 47 rpm

60 4,875 02.07.2018 15:49:43N.m 99 rpm-0,5 % %30,25° 0,8 47 rpm

61 4,904 02.07.2018 15:49:48N.m 99 rpm0,1 % %29,50° -1,7 47 rpm

62 4,900 02.07.2018 15:49:54N.m 100 rpm0,0 % %30,25° 0,8 46 rpm

63 4,925 02.07.2018 15:49:59N.m 99 rpm0,5 % %29,50° -1,7 47 rpm

64 4,943 02.07.2018 15:50:04N.m 99 rpm0,9 % %30,25° 0,8 46 rpm

65 4,917 02.07.2018 15:50:10N.m 100 rpm0,3 % %30,50° 1,7 46 rpm

66 4,906 02.07.2018 15:50:15N.m 99 rpm0,1 % %29,50° -1,7 47 rpm

67 4,925 02.07.2018 15:50:21N.m 100 rpm0,5 % %30,25° 0,8 45 rpm

68 4,886 02.07.2018 15:50:26N.m 99 rpm-0,3 % %29,25° -2,5 46 rpm

69 4,904 02.07.2018 15:50:32N.m 100 rpm0,1 % %30,25° 0,8 46 rpm

70 4,882 02.07.2018 15:50:37N.m 99 rpm-0,4 % %29,00° -3,3 46 rpm

71 4,914 02.07.2018 15:50:42N.m 99 rpm0,3 % %30,00° 0,0 46 rpm

72 4,908 02.07.2018 15:50:48N.m 99 rpm0,2 % %29,50° -1,7 46 rpm

73 4,910 02.07.2018 15:50:53N.m 99 rpm0,2 % %29,75° -0,8 47 rpm

74 4,912 02.07.2018 15:50:59N.m 99 rpm0,2 % %30,25° 0,8 46 rpm

75 4,943 02.07.2018 15:51:04N.m 99 rpm0,9 % %30,00° 0,0 47 rpm

76 4,935 02.07.2018 15:51:09N.m 100 rpm0,7 % %30,50° 1,7 46 rpm

77 4,941 02.07.2018 15:51:15N.m 99 rpm0,8 % %29,75° -0,8 47 rpm

78 4,894 02.07.2018 15:51:20N.m 99 rpm-0,1 % %29,50° -1,7 47 rpm

79 4,904 02.07.2018 15:51:26N.m 100 rpm0,1 % %30,25° 0,8 46 rpm

80 4,912 02.07.2018 15:51:31N.m 99 rpm0,2 % %29,50° -1,7 47 rpm

81 4,900 02.07.2018 15:51:36N.m 100 rpm0,0 % %30,50° 1,7 46 rpm

82 4,925 02.07.2018 15:51:42N.m 99 rpm0,5 % %29,75° -0,8 46 rpm

83 4,919 02.07.2018 15:51:47N.m 100 rpm0,4 % %30,50° 1,7 46 rpm

84 4,908 02.07.2018 15:51:53N.m 99 rpm0,2 % %29,50° -1,7 46 rpm

85 4,910 02.07.2018 15:51:58N.m 99 rpm0,2 % %30,25° 0,8 47 rpm

86 4,929 02.07.2018 15:52:03N.m 99 rpm0,6 % %29,75° -0,8 47 rpm

87 4,908 02.07.2018 15:52:09N.m 100 rpm0,2 % %30,00° 0,0 46 rpm

88 4,919 02.07.2018 15:52:14N.m 99 rpm0,4 % %29,25° -2,5 46 rpm

89 4,896 02.07.2018 15:52:20N.m 100 rpm-0,1 % %30,25° 0,8 46 rpm

90 4,890 02.07.2018 15:52:25N.m 99 rpm-0,2 % %29,50° -1,7 47 rpm

91 4,912 02.07.2018 15:52:30N.m 100 rpm0,2 % %30,50° 1,7 46 rpm

92 4,910 02.07.2018 15:52:36N.m 99 rpm0,2 % %29,75° -0,8 46 rpm

93 4,910 02.07.2018 15:52:41N.m 100 rpm0,2 % %30,25° 0,8 46 rpm

94 4,923 02.07.2018 15:52:47N.m 99 rpm0,5 % %29,75° -0,8 46 rpm

95 4,910 02.07.2018 15:52:52N.m 99 rpm0,2 % %30,00° 0,0 46 rpm

96 4,900 02.07.2018 15:52:57N.m 99 rpm0,0 % %29,75° -0,8 46 rpm

97 4,925 02.07.2018 15:53:03N.m 100 rpm0,5 % %30,00° 0,0 47 rpm

98 4,919 02.07.2018 15:53:08N.m 100 rpm0,4 % %30,25° 0,8 46 rpm

99 4,945 02.07.2018 15:53:14N.m 99 rpm0,9 % %30,25° 0,8 47 rpm

100 4,890 02.07.2018 15:53:19N.m 99 rpm-0,2 % %29,25° -2,5 46 rpm
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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02.07.2018 09:16:52Date/time random sample

08.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 833

100Measurem. No.LL  10,60 N.m

UL  12,20 N.m
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

02.07.2018 09:16:52Date/time random sample

23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 820

1Measurem. No.LL  10,60 N.m

UL  12,20 N.m

X(R)  11,40 N.m

TorqBeeDesignation

CEUS 8.2

02.07.2018 09:16:52

Random sample No. 1

HS-Technik GmbH

Time  [sec]
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

02.07.2018 09:16:52Date/time random sample

23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 833

100Measurem. No.LL  10,60 N.m

UL  12,20 N.m

X(R)  11,40 N.m

TorqBeeDesignation

CEUS 8.2
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Random sample No. 1
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Test certificate

Homologation
No. 158-1034564

Evaluation OK

Date/ Time 02.07.2018 09:16:52
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

10,60 12,2011,40 11,4394 0,0196 13,543 12,874

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,1060 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 5,700 N.m

11,40

360,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240039

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

1 11,468 02.07.2018 09:16:52N.m 453 rpm0,6 % %363,25° 0,9 46 rpm

2 11,413 02.07.2018 09:17:12N.m 452 rpm0,1 % %360,75° 0,2 47 rpm

3 11,429 02.07.2018 09:17:31N.m 453 rpm0,3 % %363,00° 0,8 45 rpm

4 11,433 02.07.2018 09:17:50N.m 453 rpm0,3 % %360,75° 0,2 47 rpm

5 11,441 02.07.2018 09:18:10N.m 452 rpm0,4 % %363,00° 0,8 46 rpm

6 11,425 02.07.2018 09:18:29N.m 453 rpm0,2 % %361,25° 0,3 46 rpm

7 11,441 02.07.2018 09:18:49N.m 453 rpm0,4 % %363,75° 1,0 46 rpm

8 11,417 02.07.2018 09:19:08N.m 452 rpm0,1 % %360,50° 0,1 47 rpm

9 11,452 02.07.2018 09:19:28N.m 453 rpm0,5 % %363,00° 0,8 45 rpm

10 11,433 02.07.2018 09:19:47N.m 453 rpm0,3 % %365,00° 1,4 47 rpm

11 11,456 02.07.2018 09:20:07N.m 452 rpm0,5 % %367,25° 2,0 46 rpm

12 11,421 02.07.2018 09:20:26N.m 453 rpm0,2 % %360,75° 0,2 47 rpm

13 11,448 02.07.2018 09:20:46N.m 452 rpm0,4 % %366,25° 1,7 46 rpm

14 11,409 02.07.2018 09:21:05N.m 453 rpm0,1 % %363,50° 1,0 47 rpm

15 11,456 02.07.2018 09:21:25N.m 453 rpm0,5 % %364,75° 1,3 45 rpm

16 11,429 02.07.2018 09:21:44N.m 452 rpm0,3 % %364,50° 1,3 47 rpm

17 11,425 02.07.2018 09:22:04N.m 454 rpm0,2 % %361,50° 0,4 45 rpm

18 11,444 02.07.2018 09:22:23N.m 452 rpm0,4 % %362,75° 0,8 46 rpm

19 11,452 02.07.2018 09:22:43N.m 452 rpm0,5 % %364,50° 1,3 45 rpm

20 11,437 02.07.2018 09:23:02N.m 453 rpm0,3 % %364,75° 1,3 47 rpm

21 11,425 02.07.2018 09:23:22N.m 453 rpm0,2 % %362,00° 0,6 45 rpm

22 11,437 02.07.2018 09:23:41N.m 453 rpm0,3 % %363,25° 0,9 46 rpm

23 11,413 02.07.2018 09:24:01N.m 454 rpm0,1 % %359,00° -0,3 46 rpm

24 11,444 02.07.2018 09:24:20N.m 453 rpm0,4 % %363,25° 0,9 46 rpm

25 11,421 02.07.2018 09:24:40N.m 453 rpm0,2 % %360,25° 0,1 46 rpm

26 11,468 02.07.2018 09:24:59N.m 453 rpm0,6 % %371,00° 3,1 46 rpm

27 11,515 02.07.2018 09:25:19N.m 453 rpm1,0 % %363,50° 1,0 47 rpm

28 11,456 02.07.2018 09:25:38N.m 452 rpm0,5 % %371,75° 3,3 46 rpm

29 11,425 02.07.2018 09:25:58N.m 453 rpm0,2 % %364,75° 1,3 47 rpm

30 11,460 02.07.2018 09:26:17N.m 453 rpm0,5 % %360,25° 0,1 46 rpm

31 11,429 02.07.2018 09:26:37N.m 452 rpm0,3 % %357,50° -0,7 46 rpm

32 11,480 02.07.2018 09:26:57N.m 453 rpm0,7 % %359,75° -0,1 46 rpm

33 11,421 02.07.2018 09:27:16N.m 453 rpm0,2 % %356,00° -1,1 46 rpm

34 11,425 02.07.2018 09:27:36N.m 452 rpm0,2 % %358,00° -0,6 46 rpm

35 11,456 02.07.2018 09:27:55N.m 453 rpm0,5 % %358,50° -0,4 45 rpm

36 11,429 02.07.2018 09:28:14N.m 453 rpm0,3 % %356,75° -0,9 46 rpm

37 11,460 02.07.2018 09:28:34N.m 452 rpm0,5 % %364,25° 1,2 46 rpm

38 11,417 02.07.2018 09:28:53N.m 453 rpm0,1 % %359,50° -0,1 47 rpm

39 11,429 02.07.2018 09:29:13N.m 453 rpm0,3 % %357,25° -0,8 45 rpm

40 11,448 02.07.2018 09:29:33N.m 453 rpm0,4 % %360,25° 0,1 47 rpm

41 11,448 02.07.2018 09:29:52N.m 453 rpm0,4 % %360,25° 0,1 46 rpm

42 11,413 02.07.2018 09:30:11N.m 453 rpm0,1 % %359,25° -0,2 47 rpm

43 11,472 02.07.2018 09:30:31N.m 452 rpm0,6 % %364,75° 1,3 46 rpm

44 11,433 02.07.2018 09:30:50N.m 452 rpm0,3 % %358,25° -0,5 45 rpm

45 11,425 02.07.2018 09:31:10N.m 453 rpm0,2 % %355,75° -1,2 47 rpm

46 11,441 02.07.2018 09:31:29N.m 454 rpm0,4 % %357,75° -0,6 45 rpm

47 11,464 02.07.2018 09:31:49N.m 453 rpm0,6 % %361,50° 0,4 46 rpm

48 11,437 02.07.2018 09:32:08N.m 453 rpm0,3 % %356,50° -1,0 45 rpm

49 11,421 02.07.2018 09:32:28N.m 453 rpm0,2 % %359,00° -0,3 46 rpm

50 11,429 02.07.2018 09:32:47N.m 453 rpm0,3 % %357,25° -0,8 45 rpm
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Test certificate

Homologation
No. 158-1034564

Evaluation OK

Date/ Time 02.07.2018 09:16:52
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

10,60 12,2011,40 11,4394 0,0196 13,543 12,874

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,1060 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 5,700 N.m

11,40

360,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240039

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

51 11,444 02.07.2018 09:33:07N.m 453 rpm0,4 % %359,75° -0,1 46 rpm

52 11,417 02.07.2018 09:33:26N.m 454 rpm0,1 % %358,50° -0,4 47 rpm

53 11,433 02.07.2018 09:33:46N.m 452 rpm0,3 % %357,00° -0,8 46 rpm

54 11,433 02.07.2018 09:34:05N.m 453 rpm0,3 % %357,00° -0,8 45 rpm

55 11,476 02.07.2018 09:34:25N.m 454 rpm0,7 % %364,00° 1,1 46 rpm

56 11,441 02.07.2018 09:34:44N.m 453 rpm0,4 % %358,25° -0,5 45 rpm

57 11,452 02.07.2018 09:35:04N.m 453 rpm0,5 % %359,00° -0,3 46 rpm

58 11,460 02.07.2018 09:35:23N.m 453 rpm0,5 % %359,00° -0,3 45 rpm

59 11,421 02.07.2018 09:35:43N.m 454 rpm0,2 % %356,50° -1,0 46 rpm

60 11,464 02.07.2018 09:36:02N.m 453 rpm0,6 % %364,00° 1,1 46 rpm

61 11,413 02.07.2018 09:36:22N.m 453 rpm0,1 % %360,00° 0,0 47 rpm

62 11,460 02.07.2018 09:36:41N.m 454 rpm0,5 % %362,75° 0,8 46 rpm

63 11,433 02.07.2018 09:37:01N.m 453 rpm0,3 % %361,25° 0,3 47 rpm

64 11,476 02.07.2018 09:37:20N.m 453 rpm0,7 % %363,00° 0,8 46 rpm

65 11,425 02.07.2018 09:37:40N.m 453 rpm0,2 % %360,00° 0,0 45 rpm

66 11,433 02.07.2018 09:37:59N.m 453 rpm0,3 % %358,75° -0,3 46 rpm

67 11,433 02.07.2018 09:38:19N.m 453 rpm0,3 % %360,50° 0,1 45 rpm

68 11,448 02.07.2018 09:38:38N.m 453 rpm0,4 % %360,25° 0,1 46 rpm

69 11,433 02.07.2018 09:38:58N.m 454 rpm0,3 % %358,50° -0,4 45 rpm

70 11,460 02.07.2018 09:39:17N.m 453 rpm0,5 % %362,25° 0,6 46 rpm

71 11,433 02.07.2018 09:39:37N.m 453 rpm0,3 % %359,75° -0,1 45 rpm

72 11,480 02.07.2018 09:39:56N.m 454 rpm0,7 % %362,00° 0,6 46 rpm

73 11,444 02.07.2018 09:40:16N.m 453 rpm0,4 % %359,00° -0,3 45 rpm

74 11,441 02.07.2018 09:40:35N.m 454 rpm0,4 % %358,50° -0,4 46 rpm

75 11,429 02.07.2018 09:40:55N.m 454 rpm0,3 % %358,00° -0,6 45 rpm

76 11,429 02.07.2018 09:41:14N.m 453 rpm0,3 % %359,75° -0,1 46 rpm

77 11,433 02.07.2018 09:41:34N.m 454 rpm0,3 % %360,75° 0,2 45 rpm

78 11,409 02.07.2018 09:41:53N.m 453 rpm0,1 % %359,75° -0,1 47 rpm

79 11,456 02.07.2018 09:42:13N.m 454 rpm0,5 % %366,25° 1,7 46 rpm

80 11,409 02.07.2018 09:42:32N.m 454 rpm0,1 % %358,75° -0,3 47 rpm

81 11,468 02.07.2018 09:42:52N.m 454 rpm0,6 % %362,75° 0,8 46 rpm

82 11,413 02.07.2018 09:43:11N.m 454 rpm0,1 % %359,25° -0,2 47 rpm

83 11,460 02.07.2018 09:43:31N.m 454 rpm0,5 % %361,25° 0,3 46 rpm

84 11,429 02.07.2018 09:43:50N.m 453 rpm0,3 % %360,25° 0,1 45 rpm

85 11,452 02.07.2018 09:44:10N.m 454 rpm0,5 % %359,00° -0,3 46 rpm

86 11,413 02.07.2018 09:44:29N.m 454 rpm0,1 % %358,25° -0,5 47 rpm

87 11,460 02.07.2018 09:44:49N.m 454 rpm0,5 % %359,00° -0,3 46 rpm

88 11,441 02.07.2018 09:45:08N.m 454 rpm0,4 % %360,75° 0,2 45 rpm

89 11,417 02.07.2018 09:45:28N.m 453 rpm0,1 % %358,50° -0,4 46 rpm

90 11,437 02.07.2018 09:45:47N.m 454 rpm0,3 % %361,75° 0,5 45 rpm

91 11,421 02.07.2018 09:46:07N.m 453 rpm0,2 % %357,75° -0,6 47 rpm

92 11,448 02.07.2018 09:46:26N.m 455 rpm0,4 % %361,50° 0,4 46 rpm

93 11,413 02.07.2018 09:46:46N.m 453 rpm0,1 % %358,50° -0,4 46 rpm

94 11,460 02.07.2018 09:47:05N.m 453 rpm0,5 % %361,75° 0,5 45 rpm

95 11,425 02.07.2018 09:47:25N.m 454 rpm0,2 % %362,00° 0,6 47 rpm

96 11,456 02.07.2018 09:47:44N.m 453 rpm0,5 % %360,75° 0,2 46 rpm

97 11,421 02.07.2018 09:48:04N.m 453 rpm0,2 % %360,75° 0,2 45 rpm

98 11,425 02.07.2018 09:48:23N.m 454 rpm0,2 % %360,00° 0,0 47 rpm

99 11,456 02.07.2018 09:48:43N.m 453 rpm0,5 % %360,25° 0,1 46 rpm

100 11,441 02.07.2018 09:49:02N.m 454 rpm0,4 % %361,00° 0,3 45 rpm
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Test certificate

Homologation
No. 158-1034564

Evaluation OK

Date/ Time 02.07.2018 10:49:44
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

10,60 12,2011,40 11,4009 0,0181 14,703 14,687

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,0930 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 5,700 N.m

11,40

30,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240039

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

1 11,390 02.07.2018 10:49:44N.m 100 rpm-0,1 % %30,50° 1,7 38 rpm

2 11,402 02.07.2018 10:50:03N.m 99 rpm0,0 % %30,25° 0,8 38 rpm

3 11,398 02.07.2018 10:50:23N.m 99 rpm0,0 % %30,50° 1,7 38 rpm

4 11,413 02.07.2018 10:50:42N.m 99 rpm0,1 % %30,50° 1,7 38 rpm

5 11,394 02.07.2018 10:51:02N.m 99 rpm-0,1 % %30,50° 1,7 38 rpm

6 11,409 02.07.2018 10:51:21N.m 99 rpm0,1 % %31,00° 3,3 38 rpm

7 11,405 02.07.2018 10:51:41N.m 99 rpm0,0 % %30,75° 2,5 38 rpm

8 11,413 02.07.2018 10:52:00N.m 99 rpm0,1 % %31,00° 3,3 38 rpm

9 11,409 02.07.2018 10:52:20N.m 99 rpm0,1 % %31,00° 3,3 38 rpm

10 11,417 02.07.2018 10:52:39N.m 99 rpm0,1 % %31,00° 3,3 38 rpm

11 11,413 02.07.2018 10:52:59N.m 99 rpm0,1 % %30,00° 0,0 38 rpm

12 11,409 02.07.2018 10:53:18N.m 99 rpm0,1 % %30,00° 0,0 38 rpm

13 11,405 02.07.2018 10:53:38N.m 99 rpm0,0 % %30,00° 0,0 37 rpm

14 11,429 02.07.2018 10:53:57N.m 99 rpm0,3 % %30,00° 0,0 38 rpm

15 11,386 02.07.2018 10:54:17N.m 99 rpm-0,1 % %29,50° -1,7 38 rpm

16 11,405 02.07.2018 10:54:36N.m 99 rpm0,0 % %29,75° -0,8 37 rpm

17 11,402 02.07.2018 10:54:56N.m 99 rpm0,0 % %29,75° -0,8 38 rpm

18 11,405 02.07.2018 10:55:15N.m 99 rpm0,0 % %30,00° 0,0 38 rpm

19 11,394 02.07.2018 10:55:35N.m 99 rpm-0,1 % %30,00° 0,0 37 rpm

20 11,402 02.07.2018 10:55:54N.m 100 rpm0,0 % %29,50° -1,7 38 rpm

21 11,409 02.07.2018 10:56:14N.m 100 rpm0,1 % %30,00° 0,0 38 rpm

22 11,382 02.07.2018 10:56:33N.m 100 rpm-0,2 % %29,75° -0,8 38 rpm

23 11,378 02.07.2018 10:56:53N.m 100 rpm-0,2 % %29,75° -0,8 37 rpm

24 11,398 02.07.2018 10:57:12N.m 100 rpm0,0 % %29,75° -0,8 38 rpm

25 11,366 02.07.2018 10:57:32N.m 100 rpm-0,3 % %29,50° -1,7 37 rpm

26 11,378 02.07.2018 10:57:51N.m 100 rpm-0,2 % %29,50° -1,7 38 rpm

27 11,394 02.07.2018 10:58:11N.m 100 rpm-0,1 % %29,25° -2,5 37 rpm

28 11,374 02.07.2018 10:58:30N.m 100 rpm-0,2 % %29,50° -1,7 37 rpm

29 11,390 02.07.2018 10:58:50N.m 99 rpm-0,1 % %29,75° -0,8 38 rpm

30 11,382 02.07.2018 10:59:09N.m 99 rpm-0,2 % %29,75° -0,8 37 rpm

31 11,394 02.07.2018 10:59:29N.m 99 rpm-0,1 % %29,75° -0,8 38 rpm

32 11,405 02.07.2018 10:59:48N.m 99 rpm0,0 % %29,75° -0,8 37 rpm

33 11,417 02.07.2018 11:00:07N.m 99 rpm0,1 % %30,00° 0,0 37 rpm

34 11,413 02.07.2018 11:00:27N.m 99 rpm0,1 % %30,00° 0,0 38 rpm

35 11,429 02.07.2018 11:00:47N.m 99 rpm0,3 % %30,00° 0,0 37 rpm

36 11,421 02.07.2018 11:01:06N.m 99 rpm0,2 % %29,75° -0,8 37 rpm

37 11,413 02.07.2018 11:01:26N.m 99 rpm0,1 % %29,75° -0,8 37 rpm

38 11,433 02.07.2018 11:01:45N.m 99 rpm0,3 % %29,75° -0,8 37 rpm

39 11,425 02.07.2018 11:02:05N.m 99 rpm0,2 % %29,75° -0,8 37 rpm

40 11,386 02.07.2018 11:02:24N.m 99 rpm-0,1 % %29,50° -1,7 38 rpm

41 11,417 02.07.2018 11:02:44N.m 99 rpm0,1 % %29,75° -0,8 38 rpm

42 11,409 02.07.2018 11:03:03N.m 99 rpm0,1 % %29,75° -0,8 38 rpm

43 11,417 02.07.2018 11:03:23N.m 99 rpm0,1 % %30,25° 0,8 37 rpm

44 11,394 02.07.2018 11:03:42N.m 99 rpm-0,1 % %30,00° 0,0 37 rpm

45 11,402 02.07.2018 11:04:02N.m 100 rpm0,0 % %29,75° -0,8 37 rpm

46 11,413 02.07.2018 11:04:21N.m 99 rpm0,1 % %29,50° -1,7 37 rpm

47 11,386 02.07.2018 11:04:41N.m 99 rpm-0,1 % %29,25° -2,5 37 rpm

48 11,374 02.07.2018 11:05:00N.m 100 rpm-0,2 % %29,75° -0,8 37 rpm

49 11,398 02.07.2018 11:05:19N.m 100 rpm0,0 % %29,75° -0,8 38 rpm

50 11,374 02.07.2018 11:05:39N.m 99 rpm-0,2 % %29,50° -1,7 37 rpm
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Test certificate

Homologation
No. 158-1034564

Evaluation OK

Date/ Time 02.07.2018 10:49:44
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

10,60 12,2011,40 11,4009 0,0181 14,703 14,687

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,0930 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 5,700 N.m

11,40

30,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240039

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

51 11,398 02.07.2018 11:05:59N.m 100 rpm0,0 % %29,75° -0,8 37 rpm

52 11,386 02.07.2018 11:06:18N.m 100 rpm-0,1 % %29,25° -2,5 37 rpm

53 11,359 02.07.2018 11:06:37N.m 100 rpm-0,4 % %29,50° -1,7 38 rpm

54 11,390 02.07.2018 11:06:57N.m 100 rpm-0,1 % %29,75° -0,8 37 rpm

55 11,413 02.07.2018 11:07:16N.m 100 rpm0,1 % %29,75° -0,8 37 rpm

56 11,417 02.07.2018 11:07:36N.m 99 rpm0,1 % %29,50° -1,7 37 rpm

57 11,441 02.07.2018 11:07:56N.m 99 rpm0,4 % %29,75° -0,8 37 rpm

58 11,452 02.07.2018 11:08:15N.m 99 rpm0,5 % %30,00° 0,0 38 rpm

59 11,394 02.07.2018 11:08:35N.m 99 rpm-0,1 % %30,00° 0,0 37 rpm

60 11,402 02.07.2018 11:08:54N.m 99 rpm0,0 % %30,00° 0,0 38 rpm

61 11,421 02.07.2018 11:09:13N.m 99 rpm0,2 % %29,75° -0,8 37 rpm

62 11,370 02.07.2018 11:09:33N.m 99 rpm-0,3 % %29,75° -0,8 38 rpm

63 11,421 02.07.2018 11:09:53N.m 99 rpm0,2 % %30,00° 0,0 38 rpm

64 11,413 02.07.2018 11:10:12N.m 99 rpm0,1 % %29,75° -0,8 37 rpm

65 11,417 02.07.2018 11:10:32N.m 99 rpm0,1 % %29,50° -1,7 38 rpm

66 11,405 02.07.2018 11:10:51N.m 99 rpm0,0 % %29,50° -1,7 37 rpm

67 11,370 02.07.2018 11:11:10N.m 99 rpm-0,3 % %29,50° -1,7 37 rpm

68 11,413 02.07.2018 11:11:30N.m 99 rpm0,1 % %30,00° 0,0 37 rpm

69 11,398 02.07.2018 11:11:49N.m 100 rpm0,0 % %30,00° 0,0 38 rpm

70 11,390 02.07.2018 11:12:09N.m 99 rpm-0,1 % %29,50° -1,7 37 rpm

71 11,394 02.07.2018 11:12:28N.m 100 rpm-0,1 % %29,75° -0,8 37 rpm

72 11,390 02.07.2018 11:12:48N.m 100 rpm-0,1 % %29,75° -0,8 38 rpm

73 11,386 02.07.2018 11:13:08N.m 99 rpm-0,1 % %29,75° -0,8 38 rpm

74 11,398 02.07.2018 11:13:27N.m 100 rpm0,0 % %29,75° -0,8 38 rpm

75 11,394 02.07.2018 11:13:46N.m 100 rpm-0,1 % %29,75° -0,8 37 rpm

76 11,374 02.07.2018 11:14:06N.m 100 rpm-0,2 % %29,50° -1,7 38 rpm

77 11,394 02.07.2018 11:14:25N.m 100 rpm-0,1 % %29,75° -0,8 37 rpm

78 11,374 02.07.2018 11:14:45N.m 100 rpm-0,2 % %29,50° -1,7 37 rpm

79 11,370 02.07.2018 11:15:05N.m 100 rpm-0,3 % %29,50° -1,7 37 rpm

80 11,370 02.07.2018 11:15:24N.m 99 rpm-0,3 % %29,50° -1,7 37 rpm

81 11,394 02.07.2018 11:15:44N.m 99 rpm-0,1 % %29,75° -0,8 37 rpm

82 11,374 02.07.2018 11:16:03N.m 99 rpm-0,2 % %29,25° -2,5 37 rpm

83 11,386 02.07.2018 11:16:23N.m 99 rpm-0,1 % %29,50° -1,7 37 rpm

84 11,417 02.07.2018 11:16:42N.m 99 rpm0,1 % %29,75° -0,8 37 rpm

85 11,405 02.07.2018 11:17:01N.m 99 rpm0,0 % %29,75° -0,8 38 rpm

86 11,394 02.07.2018 11:17:21N.m 99 rpm-0,1 % %30,25° 0,8 38 rpm

87 11,398 02.07.2018 11:17:40N.m 99 rpm0,0 % %29,75° -0,8 37 rpm

88 11,394 02.07.2018 11:18:00N.m 99 rpm-0,1 % %29,50° -1,7 37 rpm

89 11,425 02.07.2018 11:18:19N.m 99 rpm0,2 % %29,75° -0,8 38 rpm

90 11,409 02.07.2018 11:18:39N.m 99 rpm0,1 % %29,50° -1,7 38 rpm

91 11,425 02.07.2018 11:18:58N.m 99 rpm0,2 % %29,50° -1,7 37 rpm

92 11,433 02.07.2018 11:19:18N.m 99 rpm0,3 % %29,50° -1,7 38 rpm

93 11,425 02.07.2018 11:19:37N.m 99 rpm0,2 % %29,75° -0,8 38 rpm

94 11,417 02.07.2018 11:19:57N.m 99 rpm0,1 % %29,75° -0,8 37 rpm

95 11,402 02.07.2018 11:20:16N.m 99 rpm0,0 % %29,75° -0,8 38 rpm

96 11,413 02.07.2018 11:20:36N.m 99 rpm0,1 % %29,75° -0,8 38 rpm

97 11,413 02.07.2018 11:20:56N.m 99 rpm0,1 % %29,75° -0,8 37 rpm

98 11,386 02.07.2018 11:21:15N.m 100 rpm-0,1 % %29,75° -0,8 37 rpm

99 11,374 02.07.2018 11:21:34N.m 100 rpm-0,2 % %29,50° -1,7 37 rpm

100 11,421 02.07.2018 11:21:54N.m 99 rpm0,2 % %29,50° -1,7 37 rpm
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

02.07.2018 11:51:35Date/time random sample

23.08.2018Printout date
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Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 839

1Measurem. No.LL  13,02 N.m

UL  14,98 N.m

X(R)  14,00 N.m

TorqBeeDesignation

CEUS 8.2

02.07.2018 11:51:35

Random sample No. 3

HS-Technik GmbH
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

02.07.2018 11:51:35Date/time random sample
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Test strategy First sample MCT
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Supporting points 837
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X(R)  14,00 N.m
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Test certificate

Homologation
No. 158-1034564

Evaluation OK

Date/ Time 02.07.2018 11:51:35
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

13,02 14,9814,00 14,0176 0,0210 15,545 15,266

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,1050 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 7,000 N.m

14,00

360,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240039

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

1 14,023 02.07.2018 11:51:35N.m 454 rpm0,2 % %357,25° -0,8 45 rpm

2 14,003 02.07.2018 11:52:20N.m 453 rpm0,0 % %357,25° -0,8 44 rpm

3 13,999 02.07.2018 11:53:04N.m 454 rpm0,0 % %356,75° -0,9 45 rpm

4 14,042 02.07.2018 11:53:49N.m 454 rpm0,3 % %357,75° -0,6 45 rpm

5 13,980 02.07.2018 11:54:34N.m 453 rpm-0,1 % %353,25° -1,9 45 rpm

6 14,007 02.07.2018 11:55:19N.m 453 rpm0,1 % %352,00° -2,2 45 rpm

7 14,042 02.07.2018 11:56:03N.m 453 rpm0,3 % %358,25° -0,5 45 rpm

8 13,996 02.07.2018 11:56:48N.m 454 rpm0,0 % %354,50° -1,5 45 rpm

9 14,031 02.07.2018 11:57:33N.m 454 rpm0,2 % %358,50° -0,4 44 rpm

10 14,031 02.07.2018 11:58:18N.m 454 rpm0,2 % %355,75° -1,2 45 rpm

11 14,003 02.07.2018 11:59:03N.m 454 rpm0,0 % %355,75° -1,2 45 rpm

12 14,015 02.07.2018 11:59:47N.m 453 rpm0,1 % %353,50° -1,8 45 rpm

13 14,027 02.07.2018 12:00:32N.m 453 rpm0,2 % %356,00° -1,1 45 rpm

14 13,988 02.07.2018 12:01:17N.m 453 rpm-0,1 % %353,25° -1,9 45 rpm

15 14,023 02.07.2018 12:02:02N.m 454 rpm0,2 % %361,00° 0,3 45 rpm

16 14,031 02.07.2018 12:02:47N.m 453 rpm0,2 % %355,75° -1,2 45 rpm

17 13,992 02.07.2018 12:03:32N.m 453 rpm-0,1 % %356,25° -1,0 45 rpm

18 14,011 02.07.2018 12:04:16N.m 455 rpm0,1 % %356,50° -1,0 44 rpm

19 14,011 02.07.2018 12:05:01N.m 454 rpm0,1 % %353,00° -1,9 45 rpm

20 14,027 02.07.2018 12:05:46N.m 454 rpm0,2 % %357,50° -0,7 45 rpm

21 13,999 02.07.2018 12:06:31N.m 453 rpm0,0 % %352,25° -2,2 45 rpm

22 14,050 02.07.2018 12:07:16N.m 454 rpm0,4 % %356,00° -1,1 45 rpm

23 14,023 02.07.2018 12:08:00N.m 454 rpm0,2 % %357,50° -0,7 45 rpm

24 13,996 02.07.2018 12:08:45N.m 454 rpm0,0 % %356,00° -1,1 45 rpm

25 14,015 02.07.2018 12:09:30N.m 454 rpm0,1 % %359,00° -0,3 44 rpm

26 14,042 02.07.2018 12:10:15N.m 454 rpm0,3 % %355,50° -1,3 45 rpm

27 13,988 02.07.2018 12:11:00N.m 454 rpm-0,1 % %354,50° -1,5 45 rpm

28 14,046 02.07.2018 12:11:44N.m 454 rpm0,3 % %356,00° -1,1 45 rpm

29 14,019 02.07.2018 12:12:29N.m 454 rpm0,1 % %359,75° -0,1 45 rpm

30 13,996 02.07.2018 12:13:14N.m 454 rpm0,0 % %353,50° -1,8 45 rpm

31 14,027 02.07.2018 12:13:59N.m 453 rpm0,2 % %359,75° -0,1 45 rpm

32 13,988 02.07.2018 12:14:43N.m 454 rpm-0,1 % %356,25° -1,0 45 rpm

33 14,015 02.07.2018 12:15:28N.m 454 rpm0,1 % %355,50° -1,3 45 rpm

34 14,007 02.07.2018 12:16:13N.m 454 rpm0,1 % %356,25° -1,0 45 rpm

35 14,015 02.07.2018 12:16:58N.m 454 rpm0,1 % %355,75° -1,2 45 rpm

36 14,058 02.07.2018 12:17:43N.m 453 rpm0,4 % %362,00° 0,6 45 rpm

37 13,996 02.07.2018 12:18:27N.m 454 rpm0,0 % %353,50° -1,8 45 rpm

38 14,011 02.07.2018 12:19:12N.m 454 rpm0,1 % %355,25° -1,3 45 rpm

39 13,976 02.07.2018 12:19:57N.m 454 rpm-0,2 % %353,00° -1,9 45 rpm

40 14,011 02.07.2018 12:20:42N.m 454 rpm0,1 % %354,50° -1,5 45 rpm

41 14,046 02.07.2018 12:21:27N.m 454 rpm0,3 % %362,00° 0,6 45 rpm

42 14,011 02.07.2018 12:22:11N.m 454 rpm0,1 % %355,75° -1,2 45 rpm

43 14,038 02.07.2018 12:22:56N.m 454 rpm0,3 % %360,50° 0,1 45 rpm

44 14,023 02.07.2018 12:23:41N.m 454 rpm0,2 % %355,00° -1,4 45 rpm

45 14,007 02.07.2018 12:24:26N.m 453 rpm0,1 % %355,50° -1,3 45 rpm

46 14,011 02.07.2018 12:25:11N.m 454 rpm0,1 % %359,50° -0,1 44 rpm

47 14,015 02.07.2018 12:25:55N.m 454 rpm0,1 % %356,25° -1,0 45 rpm

48 13,999 02.07.2018 12:26:40N.m 453 rpm0,0 % %355,75° -1,2 45 rpm

49 14,074 02.07.2018 12:27:25N.m 454 rpm0,5 % %363,25° 0,9 45 rpm

50 14,011 02.07.2018 12:28:10N.m 454 rpm0,1 % %356,75° -0,9 45 rpm
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Test certificate

Homologation
No. 158-1034564

Evaluation OK

Date/ Time 02.07.2018 11:51:35
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

13,02 14,9814,00 14,0176 0,0210 15,545 15,266

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,1050 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 7,000 N.m

14,00

360,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240039

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

51 14,019 02.07.2018 12:28:55N.m 454 rpm0,1 % %359,75° -0,1 44 rpm

52 14,011 02.07.2018 12:29:39N.m 453 rpm0,1 % %356,00° -1,1 45 rpm

53 14,015 02.07.2018 12:30:24N.m 454 rpm0,1 % %359,00° -0,3 44 rpm

54 14,031 02.07.2018 12:31:09N.m 454 rpm0,2 % %356,50° -1,0 45 rpm

55 14,015 02.07.2018 12:31:54N.m 454 rpm0,1 % %361,00° 0,3 45 rpm

56 14,019 02.07.2018 12:32:39N.m 454 rpm0,1 % %356,00° -1,1 45 rpm

57 14,070 02.07.2018 12:33:23N.m 453 rpm0,5 % %361,00° 0,3 45 rpm

58 14,003 02.07.2018 12:34:08N.m 454 rpm0,0 % %357,00° -0,8 45 rpm

59 14,035 02.07.2018 12:34:53N.m 454 rpm0,3 % %357,00° -0,8 45 rpm

60 13,999 02.07.2018 12:35:38N.m 454 rpm0,0 % %358,50° -0,4 45 rpm

61 14,019 02.07.2018 12:36:23N.m 454 rpm0,1 % %355,50° -1,3 45 rpm

62 14,042 02.07.2018 12:37:07N.m 454 rpm0,3 % %361,00° 0,3 45 rpm

63 13,976 02.07.2018 12:37:52N.m 454 rpm-0,2 % %353,50° -1,8 45 rpm

64 14,015 02.07.2018 12:38:37N.m 453 rpm0,1 % %356,00° -1,1 45 rpm

65 13,999 02.07.2018 12:39:22N.m 454 rpm0,0 % %357,25° -0,8 45 rpm

66 14,015 02.07.2018 12:40:07N.m 453 rpm0,1 % %356,25° -1,0 45 rpm

67 14,019 02.07.2018 12:40:51N.m 454 rpm0,1 % %357,25° -0,8 44 rpm

68 14,015 02.07.2018 12:41:36N.m 454 rpm0,1 % %354,00° -1,7 44 rpm

69 14,027 02.07.2018 12:42:21N.m 453 rpm0,2 % %360,75° 0,2 45 rpm

70 13,984 02.07.2018 12:43:06N.m 454 rpm-0,1 % %352,50° -2,1 45 rpm

71 14,031 02.07.2018 12:43:51N.m 454 rpm0,2 % %355,50° -1,3 44 rpm

72 14,011 02.07.2018 12:44:35N.m 454 rpm0,1 % %359,75° -0,1 44 rpm

73 13,996 02.07.2018 12:45:20N.m 454 rpm0,0 % %355,75° -1,2 45 rpm

74 14,015 02.07.2018 12:46:05N.m 454 rpm0,1 % %360,25° 0,1 44 rpm

75 14,011 02.07.2018 12:46:50N.m 454 rpm0,1 % %355,00° -1,4 45 rpm

76 14,023 02.07.2018 12:47:35N.m 454 rpm0,2 % %357,50° -0,7 45 rpm

77 14,031 02.07.2018 12:48:19N.m 454 rpm0,2 % %360,50° 0,1 44 rpm

78 14,007 02.07.2018 12:49:04N.m 453 rpm0,1 % %357,50° -0,7 45 rpm

79 14,035 02.07.2018 12:49:49N.m 454 rpm0,3 % %361,50° 0,4 45 rpm

80 13,980 02.07.2018 12:50:34N.m 454 rpm-0,1 % %353,25° -1,9 45 rpm

81 14,027 02.07.2018 12:51:19N.m 454 rpm0,2 % %355,75° -1,2 44 rpm

82 14,027 02.07.2018 12:52:03N.m 453 rpm0,2 % %361,50° 0,4 45 rpm

83 13,984 02.07.2018 12:52:48N.m 453 rpm-0,1 % %356,50° -1,0 44 rpm

84 14,007 02.07.2018 12:53:33N.m 454 rpm0,1 % %356,75° -0,9 45 rpm

85 14,019 02.07.2018 12:54:18N.m 454 rpm0,1 % %354,75° -1,5 45 rpm

86 14,050 02.07.2018 12:55:03N.m 454 rpm0,4 % %361,25° 0,3 45 rpm

87 14,007 02.07.2018 12:55:47N.m 454 rpm0,1 % %356,50° -1,0 45 rpm

88 14,031 02.07.2018 12:56:32N.m 454 rpm0,2 % %360,25° 0,1 44 rpm

89 14,023 02.07.2018 12:57:17N.m 454 rpm0,2 % %356,75° -0,9 45 rpm

90 14,015 02.07.2018 12:58:02N.m 454 rpm0,1 % %356,00° -1,1 45 rpm

91 14,050 02.07.2018 12:58:47N.m 453 rpm0,4 % %361,25° 0,3 45 rpm

92 14,011 02.07.2018 12:59:31N.m 455 rpm0,1 % %358,25° -0,5 45 rpm

93 14,050 02.07.2018 13:00:16N.m 454 rpm0,4 % %363,50° 1,0 45 rpm

94 14,011 02.07.2018 13:01:01N.m 454 rpm0,1 % %356,25° -1,0 45 rpm

95 14,081 02.07.2018 13:01:46N.m 454 rpm0,6 % %362,50° 0,7 45 rpm

96 14,015 02.07.2018 13:02:31N.m 454 rpm0,1 % %358,25° -0,5 45 rpm

97 13,992 02.07.2018 13:03:15N.m 453 rpm-0,1 % %357,25° -0,8 45 rpm

98 14,046 02.07.2018 13:04:00N.m 454 rpm0,3 % %363,25° 0,9 45 rpm

99 13,999 02.07.2018 13:04:45N.m 454 rpm0,0 % %354,75° -1,5 45 rpm

100 14,054 02.07.2018 13:05:30N.m 454 rpm0,4 % %360,50° 0,1 45 rpm
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HS-Technik, TBPEC-12xx, 18240039

02.07.2018 13:51:43 hardFirst sample MCT, 100%

Date printed:

Screw joint:



Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Test strategy First sample MCT
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Supporting points 868
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

02.07.2018 13:51:43Date/time random sample

08.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 846

100Measurem. No.LL  13,02 N.m

UL  14,98 N.m

X(R)  14,00 N.m

TorqBeeDesignation

CEUS 8.2
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

02.07.2018 13:51:43Date/time random sample

23.08.2018Printout date
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Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 868

1Measurem. No.LL  13,02 N.m

UL  14,98 N.m

X(R)  14,00 N.m
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CEUS 8.2
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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02.07.2018 13:51:43Date/time random sample

23.08.2018Printout date
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Test strategy First sample MCT

Tester M.Brkic
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Supporting points 846

100Measurem. No.LL  13,02 N.m

UL  14,98 N.m

X(R)  14,00 N.m

TorqBeeDesignation

CEUS 8.2
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Test certificate

Homologation
No. 158-1034564

Evaluation OK

Date/ Time 02.07.2018 13:51:43
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

13,02 14,9814,00 14,0377 0,0220 14,846 14,274

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,1210 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 7,000 N.m

14,00

30,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240039

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

1 14,081 02.07.2018 13:51:43N.m 99 rpm0,6 % %30,25° 0,8 35 rpm

2 14,093 02.07.2018 13:52:27N.m 99 rpm0,7 % %30,25° 0,8 34 rpm

3 14,101 02.07.2018 13:53:12N.m 99 rpm0,7 % %30,25° 0,8 35 rpm

4 14,042 02.07.2018 13:53:57N.m 99 rpm0,3 % %30,00° 0,0 34 rpm

5 14,046 02.07.2018 13:54:42N.m 99 rpm0,3 % %29,75° -0,8 35 rpm

6 14,027 02.07.2018 13:55:27N.m 100 rpm0,2 % %29,75° -0,8 34 rpm

7 14,042 02.07.2018 13:56:11N.m 100 rpm0,3 % %29,75° -0,8 34 rpm

8 14,042 02.07.2018 13:56:56N.m 100 rpm0,3 % %29,75° -0,8 34 rpm

9 14,023 02.07.2018 13:57:41N.m 100 rpm0,2 % %29,75° -0,8 35 rpm

10 14,038 02.07.2018 13:58:26N.m 99 rpm0,3 % %29,75° -0,8 34 rpm

11 14,081 02.07.2018 13:59:11N.m 100 rpm0,6 % %29,50° -1,7 34 rpm

12 14,011 02.07.2018 13:59:55N.m 99 rpm0,1 % %29,25° -2,5 34 rpm

13 13,980 02.07.2018 14:00:40N.m 100 rpm-0,1 % %29,25° -2,5 34 rpm

14 14,011 02.07.2018 14:01:25N.m 100 rpm0,1 % %30,00° 0,0 35 rpm

15 14,027 02.07.2018 14:02:10N.m 100 rpm0,2 % %30,00° 0,0 35 rpm

16 14,031 02.07.2018 14:02:55N.m 99 rpm0,2 % %30,25° 0,8 35 rpm

17 14,031 02.07.2018 14:03:39N.m 100 rpm0,2 % %30,00° 0,0 35 rpm

18 14,050 02.07.2018 14:04:24N.m 100 rpm0,4 % %29,75° -0,8 35 rpm

19 14,035 02.07.2018 14:05:09N.m 100 rpm0,3 % %29,75° -0,8 35 rpm

20 14,003 02.07.2018 14:05:54N.m 100 rpm0,0 % %30,25° 0,8 35 rpm

21 14,019 02.07.2018 14:06:39N.m 100 rpm0,1 % %30,00° 0,0 35 rpm

22 14,054 02.07.2018 14:07:23N.m 100 rpm0,4 % %30,25° 0,8 35 rpm

23 14,023 02.07.2018 14:08:08N.m 100 rpm0,2 % %30,00° 0,0 35 rpm

24 14,050 02.07.2018 14:08:53N.m 100 rpm0,4 % %30,50° 1,7 35 rpm

25 14,038 02.07.2018 14:09:38N.m 100 rpm0,3 % %30,00° 0,0 35 rpm

26 14,058 02.07.2018 14:10:22N.m 100 rpm0,4 % %29,75° -0,8 35 rpm

27 14,038 02.07.2018 14:11:07N.m 100 rpm0,3 % %30,25° 0,8 35 rpm

28 14,038 02.07.2018 14:11:52N.m 100 rpm0,3 % %30,00° 0,0 35 rpm

29 14,038 02.07.2018 14:12:37N.m 100 rpm0,3 % %30,50° 1,7 35 rpm

30 14,038 02.07.2018 14:13:22N.m 100 rpm0,3 % %30,50° 1,7 35 rpm

31 14,011 02.07.2018 14:14:07N.m 100 rpm0,1 % %30,50° 1,7 35 rpm

32 14,058 02.07.2018 14:14:51N.m 100 rpm0,4 % %30,00° 0,0 35 rpm

33 14,046 02.07.2018 14:15:36N.m 100 rpm0,3 % %29,50° -1,7 35 rpm

34 14,042 02.07.2018 14:16:21N.m 100 rpm0,3 % %30,00° 0,0 35 rpm

35 14,035 02.07.2018 14:17:06N.m 99 rpm0,3 % %29,75° -0,8 35 rpm

36 14,062 02.07.2018 14:17:50N.m 100 rpm0,4 % %30,00° 0,0 34 rpm

37 14,027 02.07.2018 14:18:35N.m 99 rpm0,2 % %30,25° 0,8 34 rpm

38 14,035 02.07.2018 14:19:20N.m 99 rpm0,3 % %30,25° 0,8 35 rpm

39 14,019 02.07.2018 14:20:05N.m 99 rpm0,1 % %30,00° 0,0 35 rpm

40 13,992 02.07.2018 14:20:50N.m 100 rpm-0,1 % %30,50° 1,7 35 rpm

41 14,035 02.07.2018 14:21:34N.m 99 rpm0,3 % %30,50° 1,7 35 rpm

42 14,042 02.07.2018 14:22:19N.m 99 rpm0,3 % %30,00° 0,0 35 rpm

43 14,050 02.07.2018 14:23:04N.m 99 rpm0,4 % %29,75° -0,8 35 rpm

44 14,058 02.07.2018 14:23:49N.m 99 rpm0,4 % %30,00° 0,0 35 rpm

45 14,031 02.07.2018 14:24:34N.m 99 rpm0,2 % %29,75° -0,8 35 rpm

46 14,019 02.07.2018 14:25:18N.m 99 rpm0,1 % %30,00° 0,0 35 rpm

47 14,077 02.07.2018 14:26:03N.m 99 rpm0,6 % %30,00° 0,0 35 rpm

48 14,042 02.07.2018 14:26:48N.m 99 rpm0,3 % %29,75° -0,8 35 rpm

49 14,062 02.07.2018 14:27:33N.m 99 rpm0,4 % %30,50° 1,7 35 rpm

50 14,074 02.07.2018 14:28:18N.m 99 rpm0,5 % %30,50° 1,7 35 rpm
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Test certificate

Homologation
No. 158-1034564

Evaluation OK

Date/ Time 02.07.2018 13:51:43
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

13,02 14,9814,00 14,0377 0,0220 14,846 14,274

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,1210 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 7,000 N.m

14,00

30,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240039

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

51 14,066 02.07.2018 14:29:02N.m 99 rpm0,5 % %30,50° 1,7 35 rpm

52 14,062 02.07.2018 14:29:47N.m 99 rpm0,4 % %31,00° 3,3 35 rpm

53 14,058 02.07.2018 14:30:32N.m 99 rpm0,4 % %30,75° 2,5 35 rpm

54 14,019 02.07.2018 14:31:17N.m 99 rpm0,1 % %29,75° -0,8 35 rpm

55 14,054 02.07.2018 14:32:02N.m 99 rpm0,4 % %30,00° 0,0 35 rpm

56 14,035 02.07.2018 14:32:47N.m 99 rpm0,3 % %29,75° -0,8 35 rpm

57 14,019 02.07.2018 14:33:31N.m 99 rpm0,1 % %30,00° 0,0 35 rpm

58 14,038 02.07.2018 14:34:16N.m 99 rpm0,3 % %29,75° -0,8 35 rpm

59 14,042 02.07.2018 14:35:01N.m 100 rpm0,3 % %30,25° 0,8 35 rpm

60 14,042 02.07.2018 14:35:46N.m 100 rpm0,3 % %29,75° -0,8 35 rpm

61 14,031 02.07.2018 14:36:30N.m 99 rpm0,2 % %30,00° 0,0 34 rpm

62 14,035 02.07.2018 14:37:15N.m 99 rpm0,3 % %30,00° 0,0 35 rpm

63 14,070 02.07.2018 14:38:00N.m 99 rpm0,5 % %30,00° 0,0 35 rpm

64 14,054 02.07.2018 14:38:45N.m 99 rpm0,4 % %30,00° 0,0 35 rpm

65 14,031 02.07.2018 14:39:30N.m 99 rpm0,2 % %30,00° 0,0 35 rpm

66 13,996 02.07.2018 14:40:14N.m 99 rpm0,0 % %29,75° -0,8 35 rpm

67 14,019 02.07.2018 14:40:59N.m 99 rpm0,1 % %30,00° 0,0 35 rpm

68 14,050 02.07.2018 14:41:44N.m 99 rpm0,4 % %30,00° 0,0 35 rpm

69 14,038 02.07.2018 14:42:29N.m 100 rpm0,3 % %30,00° 0,0 35 rpm

70 14,038 02.07.2018 14:43:14N.m 99 rpm0,3 % %30,25° 0,8 35 rpm

71 14,011 02.07.2018 14:43:58N.m 99 rpm0,1 % %30,00° 0,0 35 rpm

72 14,046 02.07.2018 14:44:43N.m 99 rpm0,3 % %29,75° -0,8 35 rpm

73 14,011 02.07.2018 14:45:28N.m 99 rpm0,1 % %29,75° -0,8 35 rpm

74 14,015 02.07.2018 14:46:13N.m 100 rpm0,1 % %30,00° 0,0 35 rpm

75 14,035 02.07.2018 14:46:58N.m 100 rpm0,3 % %30,00° 0,0 35 rpm

76 14,003 02.07.2018 14:47:42N.m 100 rpm0,0 % %29,75° -0,8 35 rpm

77 13,999 02.07.2018 14:48:27N.m 100 rpm0,0 % %30,00° 0,0 35 rpm

78 14,058 02.07.2018 14:49:12N.m 100 rpm0,4 % %30,00° 0,0 35 rpm

79 14,011 02.07.2018 14:49:57N.m 100 rpm0,1 % %29,75° -0,8 34 rpm

80 14,027 02.07.2018 14:50:42N.m 100 rpm0,2 % %29,50° -1,7 35 rpm

81 14,058 02.07.2018 14:51:26N.m 100 rpm0,4 % %30,25° 0,8 35 rpm

82 14,015 02.07.2018 14:52:11N.m 100 rpm0,1 % %29,75° -0,8 34 rpm

83 14,054 02.07.2018 14:52:56N.m 100 rpm0,4 % %29,75° -0,8 35 rpm

84 14,035 02.07.2018 14:53:41N.m 100 rpm0,3 % %30,00° 0,0 35 rpm

85 14,035 02.07.2018 14:54:26N.m 100 rpm0,3 % %29,75° -0,8 34 rpm

86 14,035 02.07.2018 14:55:10N.m 100 rpm0,3 % %29,75° -0,8 35 rpm

87 14,031 02.07.2018 14:55:55N.m 100 rpm0,2 % %29,75° -0,8 35 rpm

88 14,054 02.07.2018 14:56:40N.m 100 rpm0,4 % %29,75° -0,8 35 rpm

89 14,038 02.07.2018 14:57:25N.m 100 rpm0,3 % %30,00° 0,0 35 rpm

90 14,042 02.07.2018 14:58:10N.m 100 rpm0,3 % %30,00° 0,0 34 rpm

91 14,007 02.07.2018 14:58:54N.m 99 rpm0,1 % %30,25° 0,8 35 rpm

92 14,011 02.07.2018 14:59:39N.m 100 rpm0,1 % %30,25° 0,8 35 rpm

93 14,011 02.07.2018 15:00:24N.m 99 rpm0,1 % %30,00° 0,0 35 rpm

94 14,042 02.07.2018 15:01:09N.m 100 rpm0,3 % %29,50° -1,7 35 rpm

95 14,062 02.07.2018 15:01:54N.m 100 rpm0,4 % %29,50° -1,7 34 rpm

96 14,050 02.07.2018 15:02:38N.m 99 rpm0,4 % %29,75° -0,8 35 rpm

97 14,003 02.07.2018 15:03:23N.m 100 rpm0,0 % %29,75° -0,8 35 rpm

98 14,054 02.07.2018 15:04:08N.m 99 rpm0,4 % %29,50° -1,7 35 rpm

99 14,077 02.07.2018 15:04:53N.m 100 rpm0,6 % %29,75° -0,8 34 rpm

100 14,042 02.07.2018 15:05:38N.m 99 rpm0,3 % %29,50° -1,7 35 rpm
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HS-Technik, TBPEC-12xx, 18240039

03.07.2018 15:35:59 hardFirst sample MCT, 40 °

Date printed:

Screw joint:



Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

03.07.2018 15:35:59Date/time random sample

08.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 919

1Measurem. No.LL  35,00 grd

UL  45,00 grd

X(R)  40,00 grd

TorqBeeDesignation

CEUS 8.2

03.07.2018 15:35:59

Random sample No. 7
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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03.07.2018 15:35:59Date/time random sample

08.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 925

100Measurem. No.LL  35,00 grd

UL  45,00 grd

X(R)  40,00 grd
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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23.08.2018Printout date
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Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 919

1Measurem. No.LL  35,00 grd

UL  45,00 grd

X(R)  40,00 grd

TorqBeeDesignation

CEUS 8.2

03.07.2018 15:35:59

Random sample No. 7
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Time  [sec]

0,750,70,650,60,550,50,450,40,350,30,250,20,150,10,050

T
o

rq
u

e
  

[N
.m

]

 

8,5

8

7,5

7

6,5

6

5,5

5

4,5

4

3,5

3

2,5

2

1,5

1

0,5

S
p

e
e
d

 (re
v
s
)  [1

/m
in

]

45

40

35

30

25

20

15

10

5

0



Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Test certificate

Homologation
No. 158-1034564

EvaluationOK

Date/ Time 03.07.2018 15:35:59
Tester/ Name
Division QS

Transducer S/N
10Transducer
01033617

N.mM.Brkic

35,00 45,0040,00 39,8875 0,2873 5,801 5,671

Target angle LL UL Xq R S Cm Cmk Evaluation

1,5000 OK

Torque

Manufacturer Serial No.
TBPEC-12xx

Remark

rotation angle start torque 2,800N.m
8,40

40,00

Nm

grd amount of inspection 100

Model
HS-Technik

Target rotation angle
direction of rotation right

18240039

No. TorqueDiff.Angle Date    TimeSpeedDiff.

1 8,448-0,639,75 03.07.2018 15:35:59N.m° 50 rpm0,6% %

2 8,374-0,639,75 03.07.2018 15:36:14N.m° 50 rpm-0,3% %

3 8,5390,640,25 03.07.2018 15:36:29N.m° 49 rpm1,7% %

4 8,413-1,339,50 03.07.2018 15:36:44N.m° 50 rpm0,2% %

5 8,5681,940,75 03.07.2018 15:36:59N.m° 50 rpm2,0% %

6 8,440-0,639,75 03.07.2018 15:37:14N.m° 50 rpm0,5% %

7 8,4660,040,00 03.07.2018 15:37:29N.m° 50 rpm0,8% %

8 8,406-1,939,25 03.07.2018 15:37:44N.m° 50 rpm0,1% %

9 8,4850,040,00 03.07.2018 15:37:59N.m° 50 rpm1,0% %

10 8,5320,640,25 03.07.2018 15:38:14N.m° 50 rpm1,6% %

11 8,5240,640,25 03.07.2018 15:38:29N.m° 50 rpm1,5% %

12 8,4930,640,25 03.07.2018 15:38:44N.m° 50 rpm1,1% %

13 8,4540,040,00 03.07.2018 15:38:59N.m° 50 rpm0,6% %

14 8,429-1,339,50 03.07.2018 15:39:14N.m° 50 rpm0,3% %

15 8,404-1,339,50 03.07.2018 15:39:29N.m° 50 rpm0,0% %

16 8,4660,040,00 03.07.2018 15:39:44N.m° 50 rpm0,8% %

17 8,380-0,639,75 03.07.2018 15:39:59N.m° 50 rpm-0,2% %

18 8,4970,640,25 03.07.2018 15:40:14N.m° 49 rpm1,2% %

19 8,338-1,339,50 03.07.2018 15:40:29N.m° 50 rpm-0,7% %

20 8,431-1,339,50 03.07.2018 15:40:44N.m° 49 rpm0,4% %

21 8,371-1,339,50 03.07.2018 15:40:59N.m° 50 rpm-0,3% %

22 8,5360,640,25 03.07.2018 15:41:14N.m° 49 rpm1,6% %

23 8,392-1,339,50 03.07.2018 15:41:29N.m° 50 rpm-0,1% %

24 8,5061,340,50 03.07.2018 15:41:44N.m° 50 rpm1,3% %

25 8,4640,040,00 03.07.2018 15:41:59N.m° 50 rpm0,8% %

26 8,4910,640,25 03.07.2018 15:42:14N.m° 50 rpm1,1% %

27 8,423-0,639,75 03.07.2018 15:42:29N.m° 50 rpm0,3% %

28 8,413-0,639,75 03.07.2018 15:42:44N.m° 50 rpm0,2% %

29 8,442-0,639,75 03.07.2018 15:42:59N.m° 50 rpm0,5% %

30 8,4560,040,00 03.07.2018 15:43:14N.m° 50 rpm0,7% %

31 8,464-0,639,75 03.07.2018 15:43:29N.m° 50 rpm0,8% %

32 8,4750,040,00 03.07.2018 15:43:44N.m° 50 rpm0,9% %

33 8,4560,040,00 03.07.2018 15:43:59N.m° 50 rpm0,7% %

34 8,417-0,639,75 03.07.2018 15:44:14N.m° 50 rpm0,2% %

35 8,4440,040,00 03.07.2018 15:44:29N.m° 50 rpm0,5% %

36 8,322-0,639,75 03.07.2018 15:44:44N.m° 50 rpm-0,9% %

37 8,4620,040,00 03.07.2018 15:44:59N.m° 49 rpm0,7% %

38 8,340-0,639,75 03.07.2018 15:45:14N.m° 50 rpm-0,7% %

39 8,421-1,339,50 03.07.2018 15:45:29N.m° 49 rpm0,3% %

40 8,3820,040,00 03.07.2018 15:45:44N.m° 50 rpm-0,2% %

41 8,4270,040,00 03.07.2018 15:45:59N.m° 49 rpm0,3% %

42 8,390-0,639,75 03.07.2018 15:46:14N.m° 50 rpm-0,1% %

43 8,5010,640,25 03.07.2018 15:46:29N.m° 50 rpm1,2% %

44 8,404-0,639,75 03.07.2018 15:46:44N.m° 50 rpm0,0% %

45 8,4620,040,00 03.07.2018 15:46:59N.m° 50 rpm0,7% %

46 8,376-1,339,50 03.07.2018 15:47:14N.m° 50 rpm-0,3% %

47 8,5301,340,50 03.07.2018 15:47:29N.m° 50 rpm1,5% %

48 8,396-1,339,50 03.07.2018 15:47:44N.m° 50 rpm0,0% %

49 8,4580,040,00 03.07.2018 15:47:59N.m° 50 rpm0,7% %

50 8,4660,040,00 03.07.2018 15:48:14N.m° 50 rpm0,8% %
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Test certificate

Homologation
No. 158-1034564

EvaluationOK

Date/ Time 03.07.2018 15:35:59
Tester/ Name
Division QS

Transducer S/N
10Transducer
01033617

N.mM.Brkic

35,00 45,0040,00 39,8875 0,2873 5,801 5,671

Target angle LL UL Xq R S Cm Cmk Evaluation

1,5000 OK

Torque

Manufacturer Serial No.
TBPEC-12xx

Remark

rotation angle start torque 2,800N.m
8,40

40,00

Nm

grd amount of inspection 100

Model
HS-Technik

Target rotation angle
direction of rotation right

18240039

No. TorqueDiff.Angle Date    TimeSpeedDiff.

51 8,4520,040,00 03.07.2018 15:48:29N.m° 50 rpm0,6% %

52 8,458-0,639,75 03.07.2018 15:48:44N.m° 50 rpm0,7% %

53 8,338-1,339,50 03.07.2018 15:48:59N.m° 50 rpm-0,7% %

54 8,4910,640,25 03.07.2018 15:49:14N.m° 49 rpm1,1% %

55 8,309-0,639,75 03.07.2018 15:49:29N.m° 50 rpm-1,1% %

56 8,392-1,339,50 03.07.2018 15:49:44N.m° 49 rpm-0,1% %

57 8,367-0,639,75 03.07.2018 15:49:59N.m° 50 rpm-0,4% %

58 8,4770,640,25 03.07.2018 15:50:14N.m° 49 rpm0,9% %

59 8,4190,040,00 03.07.2018 15:50:29N.m° 50 rpm0,2% %

60 8,5320,640,25 03.07.2018 15:50:44N.m° 50 rpm1,6% %

61 8,400-0,639,75 03.07.2018 15:50:59N.m° 50 rpm0,0% %

62 8,4580,040,00 03.07.2018 15:51:14N.m° 50 rpm0,7% %

63 8,442-0,639,75 03.07.2018 15:51:29N.m° 50 rpm0,5% %

64 8,400-0,639,75 03.07.2018 15:51:44N.m° 50 rpm0,0% %

65 8,440-0,639,75 03.07.2018 15:51:59N.m° 50 rpm0,5% %

66 8,411-0,639,75 03.07.2018 15:52:14N.m° 50 rpm0,1% %

67 8,458-1,339,50 03.07.2018 15:52:29N.m° 50 rpm0,7% %

68 8,4680,640,25 03.07.2018 15:52:44N.m° 50 rpm0,8% %

69 8,448-0,639,75 03.07.2018 15:52:59N.m° 50 rpm0,6% %

70 8,409-0,639,75 03.07.2018 15:53:14N.m° 50 rpm0,1% %

71 8,404-1,339,50 03.07.2018 15:53:29N.m° 50 rpm0,0% %

72 8,376-0,639,75 03.07.2018 15:53:44N.m° 50 rpm-0,3% %

73 8,427-0,639,75 03.07.2018 15:53:59N.m° 50 rpm0,3% %

74 8,3730,040,00 03.07.2018 15:54:14N.m° 50 rpm-0,3% %

75 8,4680,640,25 03.07.2018 15:54:29N.m° 49 rpm0,8% %

76 8,305-0,639,75 03.07.2018 15:54:44N.m° 50 rpm-1,1% %

77 8,4660,640,25 03.07.2018 15:54:59N.m° 49 rpm0,8% %

78 8,322-1,339,50 03.07.2018 15:55:14N.m° 50 rpm-0,9% %

79 8,404-0,639,75 03.07.2018 15:55:29N.m° 49 rpm0,0% %

80 8,392-0,639,75 03.07.2018 15:55:44N.m° 50 rpm-0,1% %

81 8,4790,040,00 03.07.2018 15:55:59N.m° 50 rpm0,9% %

82 8,396-0,639,75 03.07.2018 15:56:14N.m° 50 rpm0,0% %

83 8,4990,640,25 03.07.2018 15:56:29N.m° 50 rpm1,2% %

84 8,369-0,639,75 03.07.2018 15:56:44N.m° 50 rpm-0,4% %

85 8,4831,340,50 03.07.2018 15:56:59N.m° 50 rpm1,0% %

86 8,384-0,639,75 03.07.2018 15:57:14N.m° 50 rpm-0,2% %

87 8,4520,040,00 03.07.2018 15:57:29N.m° 50 rpm0,6% %

88 8,380-1,339,50 03.07.2018 15:57:44N.m° 50 rpm-0,2% %

89 8,4210,040,00 03.07.2018 15:57:59N.m° 50 rpm0,3% %

90 8,417-0,639,75 03.07.2018 15:58:14N.m° 50 rpm0,2% %

91 8,4770,640,25 03.07.2018 15:58:29N.m° 50 rpm0,9% %

92 8,4400,040,00 03.07.2018 15:58:44N.m° 50 rpm0,5% %

93 8,404-0,639,75 03.07.2018 15:58:59N.m° 50 rpm0,0% %

94 8,433-0,639,75 03.07.2018 15:59:14N.m° 50 rpm0,4% %

95 8,4070,040,00 03.07.2018 15:59:29N.m° 50 rpm0,1% %

96 8,409-0,639,75 03.07.2018 15:59:44N.m° 50 rpm0,1% %

97 8,336-0,639,75 03.07.2018 15:59:59N.m° 50 rpm-0,8% %

98 8,4580,040,00 03.07.2018 16:00:14N.m° 49 rpm0,7% %

99 8,357-0,639,75 03.07.2018 16:00:29N.m° 50 rpm-0,5% %

100 8,5101,340,50 03.07.2018 16:00:44N.m° 49 rpm1,3% %
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Tool model: TBPEC-12xx,  Serial No.: 18240039
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Tool model: TBPEC-12xx,  Serial No.: 18240039

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Test certificate

Homologation
No. 158-1034564

EvaluationOK

Date/ Time 03.07.2018 16:12:10
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

170,00 190,00180,00 180,1775 0,6158 5,413 5,317

Target angle LL UL Xq R S Cm Cmk Evaluation

2,5000 OK

Torque

Manufacturer Serial No.
TBPEC-12xx

Remark

rotation angle start torque 2,800N.m
11,20

180,00

Nm

grd amount of inspection 100

Model
HS-Technik

Target rotation angle
direction of rotation right

18240039

No. TorqueDiff.Angle Date    TimeSpeedDiff.

1 11,164-0,1179,75 03.07.2018 16:12:10N.m° 50 rpm-0,3% %

2 11,1400,4180,75 03.07.2018 16:12:25N.m° 50 rpm-0,5% %

3 11,1990,7181,25 03.07.2018 16:12:39N.m° 50 rpm0,0% %

4 11,2300,6181,00 03.07.2018 16:12:52N.m° 50 rpm0,3% %

5 11,2220,3180,50 03.07.2018 16:13:05N.m° 50 rpm0,2% %

6 11,2180,0180,00 03.07.2018 16:13:18N.m° 50 rpm0,2% %

7 11,078-0,4179,25 03.07.2018 16:13:31N.m° 50 rpm-1,1% %

8 11,089-0,3179,50 03.07.2018 16:13:44N.m° 50 rpm-1,0% %

9 11,058-0,6179,00 03.07.2018 16:13:57N.m° 50 rpm-1,3% %

10 11,1400,0180,00 03.07.2018 16:14:10N.m° 50 rpm-0,5% %

11 11,1560,1180,25 03.07.2018 16:14:23N.m° 50 rpm-0,4% %

12 11,1050,6181,00 03.07.2018 16:14:36N.m° 50 rpm-0,8% %

13 11,2100,8181,50 03.07.2018 16:14:49N.m° 50 rpm0,1% %

14 11,2420,6181,00 03.07.2018 16:15:02N.m° 50 rpm0,4% %

15 11,1910,3180,50 03.07.2018 16:15:15N.m° 50 rpm-0,1% %

16 11,2220,4180,75 03.07.2018 16:15:28N.m° 50 rpm0,2% %

17 11,203-0,1179,75 03.07.2018 16:15:41N.m° 50 rpm0,0% %

18 11,0740,0180,00 03.07.2018 16:15:54N.m° 50 rpm-1,1% %

19 11,019-0,3179,50 03.07.2018 16:16:07N.m° 50 rpm-1,6% %

20 11,101-0,3179,50 03.07.2018 16:16:20N.m° 50 rpm-0,9% %

21 11,1480,0180,00 03.07.2018 16:16:33N.m° 50 rpm-0,5% %

22 11,1250,0180,00 03.07.2018 16:16:46N.m° 50 rpm-0,7% %

23 11,1320,6181,00 03.07.2018 16:16:59N.m° 50 rpm-0,6% %

24 11,2650,6181,00 03.07.2018 16:17:12N.m° 50 rpm0,6% %

25 11,2140,3180,50 03.07.2018 16:17:25N.m° 50 rpm0,1% %

26 11,1830,3180,50 03.07.2018 16:17:38N.m° 50 rpm-0,2% %

27 11,1910,3180,50 03.07.2018 16:17:51N.m° 50 rpm-0,1% %

28 11,0860,1180,25 03.07.2018 16:18:04N.m° 50 rpm-1,0% %

29 11,023-0,3179,50 03.07.2018 16:18:17N.m° 50 rpm-1,6% %

30 11,035-0,6179,00 03.07.2018 16:18:30N.m° 49 rpm-1,5% %

31 11,1600,0180,00 03.07.2018 16:18:43N.m° 50 rpm-0,4% %

32 11,1360,1180,25 03.07.2018 16:18:56N.m° 50 rpm-0,6% %

33 11,0970,0180,00 03.07.2018 16:19:09N.m° 50 rpm-0,9% %

34 11,2220,6181,00 03.07.2018 16:19:22N.m° 50 rpm0,2% %

35 11,2880,6181,00 03.07.2018 16:19:35N.m° 50 rpm0,8% %

36 11,2300,3180,50 03.07.2018 16:19:48N.m° 50 rpm0,3% %

37 11,1790,0180,00 03.07.2018 16:20:01N.m° 50 rpm-0,2% %

38 11,050-0,3179,50 03.07.2018 16:20:14N.m° 50 rpm-1,3% %

39 11,019-0,1179,75 03.07.2018 16:20:27N.m° 50 rpm-1,6% %

40 11,039-0,4179,25 03.07.2018 16:20:40N.m° 50 rpm-1,4% %

41 11,132-0,1179,75 03.07.2018 16:20:53N.m° 50 rpm-0,6% %

42 11,1520,1180,25 03.07.2018 16:21:06N.m° 50 rpm-0,4% %

43 11,1090,3180,50 03.07.2018 16:21:19N.m° 50 rpm-0,8% %

44 11,2380,7181,25 03.07.2018 16:21:32N.m° 50 rpm0,3% %

45 11,2530,6181,00 03.07.2018 16:21:45N.m° 50 rpm0,5% %

46 11,2030,3180,50 03.07.2018 16:21:58N.m° 50 rpm0,0% %

47 11,1830,0180,00 03.07.2018 16:22:11N.m° 50 rpm-0,2% %

48 11,066-0,1179,75 03.07.2018 16:22:24N.m° 51 rpm-1,2% %

49 11,070-0,1179,75 03.07.2018 16:22:37N.m° 50 rpm-1,2% %

50 11,039-0,6179,00 03.07.2018 16:22:50N.m° 50 rpm-1,4% %
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Test certificate

Homologation
No. 158-1034564

EvaluationOK

Date/ Time 03.07.2018 16:12:10
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

170,00 190,00180,00 180,1775 0,6158 5,413 5,317

Target angle LL UL Xq R S Cm Cmk Evaluation

2,5000 OK

Torque

Manufacturer Serial No.
TBPEC-12xx

Remark

rotation angle start torque 2,800N.m
11,20

180,00

Nm

grd amount of inspection 100

Model
HS-Technik

Target rotation angle
direction of rotation right

18240039

No. TorqueDiff.Angle Date    TimeSpeedDiff.

51 11,128-0,1179,75 03.07.2018 16:23:03N.m° 50 rpm-0,6% %

52 11,1560,0180,00 03.07.2018 16:23:16N.m° 50 rpm-0,4% %

53 11,1130,4180,75 03.07.2018 16:23:29N.m° 50 rpm-0,8% %

54 11,2730,6181,00 03.07.2018 16:23:42N.m° 50 rpm0,7% %

55 11,2180,6181,00 03.07.2018 16:23:55N.m° 50 rpm0,2% %

56 11,199-0,1179,75 03.07.2018 16:24:08N.m° 50 rpm0,0% %

57 11,164-0,1179,75 03.07.2018 16:24:20N.m° 51 rpm-0,3% %

58 11,0740,1180,25 03.07.2018 16:24:33N.m° 50 rpm-1,1% %

59 11,004-0,3179,50 03.07.2018 16:24:47N.m° 50 rpm-1,8% %

60 11,082-0,4179,25 03.07.2018 16:25:00N.m° 50 rpm-1,1% %

61 11,156-0,1179,75 03.07.2018 16:25:13N.m° 50 rpm-0,4% %

62 11,1710,1180,25 03.07.2018 16:25:26N.m° 50 rpm-0,3% %

63 11,1250,3180,50 03.07.2018 16:25:39N.m° 50 rpm-0,7% %

64 11,2300,6181,00 03.07.2018 16:25:52N.m° 50 rpm0,3% %

65 11,2570,4180,75 03.07.2018 16:26:05N.m° 50 rpm0,5% %

66 11,1830,4180,75 03.07.2018 16:26:18N.m° 50 rpm-0,2% %

67 11,175-0,1179,75 03.07.2018 16:26:31N.m° 51 rpm-0,2% %

68 11,101-0,1179,75 03.07.2018 16:26:43N.m° 51 rpm-0,9% %

69 11,027-0,4179,25 03.07.2018 16:26:57N.m° 50 rpm-1,5% %

70 11,039-0,3179,50 03.07.2018 16:27:10N.m° 50 rpm-1,4% %

71 11,144-0,1179,75 03.07.2018 16:27:22N.m° 50 rpm-0,5% %

72 11,1600,3180,50 03.07.2018 16:27:35N.m° 50 rpm-0,4% %

73 11,1250,3180,50 03.07.2018 16:27:49N.m° 50 rpm-0,7% %

74 11,2570,6181,00 03.07.2018 16:28:02N.m° 50 rpm0,5% %

75 11,2960,6181,00 03.07.2018 16:28:15N.m° 50 rpm0,9% %

76 11,2180,4180,75 03.07.2018 16:28:28N.m° 50 rpm0,2% %

77 11,2180,3180,50 03.07.2018 16:28:41N.m° 51 rpm0,2% %

78 11,191-0,1179,75 03.07.2018 16:28:54N.m° 51 rpm-0,1% %

79 11,066-0,1179,75 03.07.2018 16:29:07N.m° 50 rpm-1,2% %

80 11,011-0,4179,25 03.07.2018 16:29:19N.m° 50 rpm-1,7% %

81 11,093-0,4179,25 03.07.2018 16:29:32N.m° 50 rpm-1,0% %

82 11,171-0,1179,75 03.07.2018 16:29:46N.m° 50 rpm-0,3% %

83 11,1600,0180,00 03.07.2018 16:29:59N.m° 50 rpm-0,4% %

84 11,1480,3180,50 03.07.2018 16:30:11N.m° 50 rpm-0,5% %

85 11,2650,6181,00 03.07.2018 16:30:24N.m° 50 rpm0,6% %

86 11,2260,3180,50 03.07.2018 16:30:38N.m° 50 rpm0,2% %

87 11,2300,6181,00 03.07.2018 16:30:51N.m° 50 rpm0,3% %

88 11,2030,1180,25 03.07.2018 16:31:03N.m° 51 rpm0,0% %

89 11,101-0,1179,75 03.07.2018 16:31:17N.m° 50 rpm-0,9% %

90 10,996-0,4179,25 03.07.2018 16:31:29N.m° 50 rpm-1,8% %

91 11,008-0,4179,25 03.07.2018 16:31:43N.m° 50 rpm-1,7% %

92 11,128-0,1179,75 03.07.2018 16:31:55N.m° 50 rpm-0,6% %

93 11,1640,0180,00 03.07.2018 16:32:08N.m° 50 rpm-0,3% %

94 11,1480,4180,75 03.07.2018 16:32:21N.m° 50 rpm-0,5% %

95 11,2260,4180,75 03.07.2018 16:32:34N.m° 50 rpm0,2% %

96 11,2460,4180,75 03.07.2018 16:32:48N.m° 50 rpm0,4% %

97 11,2220,4180,75 03.07.2018 16:33:00N.m° 50 rpm0,2% %

98 11,2220,1180,25 03.07.2018 16:33:14N.m° 50 rpm0,2% %

99 11,140-0,1179,75 03.07.2018 16:33:26N.m° 51 rpm-0,5% %

100 11,070-0,3179,50 03.07.2018 16:33:39N.m° 50 rpm-1,2% %
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Tool model: TBPEC-12xx,  Serial No.: 18240041

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
Graph

©
 K

is
tl
e
r 

R
S

 G
m

b
H

Date/time     measurement

20.07.2018 09:40:18Date/time random sample

23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 638

1Measurem. No.LL   4,56 N.m

UL   5,24 N.m

X(R)   4,90 N.m

TorqBeeDesignation

CEUS 8.2

20.07.2018 09:40:18

Random sample No. 1

HS-Technik GmbH

Time  [sec]

21,91,81,71,61,51,41,31,21,110,90,80,70,60,50,40,30,20,10

T
o

rq
u

e
  

[N
.m

]

 

5

4,5

4

3,5

3

2,5

2

1,5

1

0,5

S
p

e
e
d

 (re
v
s
)  [1

/m
in

]

450

400

350

300

250

200

150

100

50

0



Tool model: TBPEC-12xx,  Serial No.: 18240041

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
Graph

©
 K

is
tl
e
r 

R
S

 G
m

b
H

Date/time     measurement

20.07.2018 09:40:18Date/time random sample

23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 625

100Measurem. No.LL   4,56 N.m

UL   5,24 N.m

X(R)   4,90 N.m

TorqBeeDesignation

CEUS 8.2

20.07.2018 09:51:31

Random sample No. 1

HS-Technik GmbH

Time  [sec]

21,91,81,71,61,51,41,31,21,110,90,80,70,60,50,40,30,20,10

T
o

rq
u

e
  

[N
.m

]

 

5

4,5

4

3,5

3

2,5

2

1,5

1

0,5

S
p

e
e
d

 (re
v
s
)  [1

/m
in

]

450

400

350

300

250

200

150

100

50

0



Test certificate

Homologation
No. 197-1034564

Evaluation OK

Date/ Time 20.07.2018 09:40:18
Tester/ Name
Division QS

Transducer S/N
10Transducer
01033617

N.mM.Brkic

4,56 5,244,90 4,8718 0,0110 10,347 9,496

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,0540 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 2,450 N.m

4,90

360,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240041

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

1 4,877 20.07.2018 09:40:18N.m 452 rpm-0,5 % %357,50° -0,7 52 rpm

2 4,877 20.07.2018 09:40:24N.m 451 rpm-0,5 % %361,00° 0,3 51 rpm

3 4,875 20.07.2018 09:40:31N.m 453 rpm-0,5 % %361,75° 0,5 53 rpm

4 4,886 20.07.2018 09:40:38N.m 452 rpm-0,3 % %364,75° 1,3 51 rpm

5 4,867 20.07.2018 09:40:45N.m 452 rpm-0,7 % %365,00° 1,4 51 rpm

6 4,900 20.07.2018 09:40:52N.m 451 rpm0,0 % %366,50° 1,8 52 rpm

7 4,875 20.07.2018 09:40:58N.m 451 rpm-0,5 % %363,00° 0,8 52 rpm

8 4,873 20.07.2018 09:41:05N.m 452 rpm-0,6 % %367,50° 2,1 53 rpm

9 4,871 20.07.2018 09:41:12N.m 452 rpm-0,6 % %366,75° 1,9 50 rpm

10 4,869 20.07.2018 09:41:19N.m 452 rpm-0,6 % %368,75° 2,4 51 rpm

11 4,886 20.07.2018 09:41:26N.m 453 rpm-0,3 % %369,00° 2,5 51 rpm

12 4,873 20.07.2018 09:41:33N.m 452 rpm-0,6 % %368,00° 2,2 51 rpm

13 4,886 20.07.2018 09:41:39N.m 452 rpm-0,3 % %365,50° 1,5 50 rpm

14 4,865 20.07.2018 09:41:46N.m 452 rpm-0,7 % %366,50° 1,8 51 rpm

15 4,882 20.07.2018 09:41:53N.m 453 rpm-0,4 % %366,75° 1,9 50 rpm

16 4,863 20.07.2018 09:42:00N.m 454 rpm-0,8 % %363,00° 0,8 53 rpm

17 4,875 20.07.2018 09:42:07N.m 452 rpm-0,5 % %365,00° 1,4 50 rpm

18 4,859 20.07.2018 09:42:13N.m 451 rpm-0,8 % %366,25° 1,7 51 rpm

19 4,888 20.07.2018 09:42:20N.m 452 rpm-0,2 % %369,50° 2,6 52 rpm

20 4,863 20.07.2018 09:42:27N.m 452 rpm-0,8 % %369,00° 2,5 51 rpm

21 4,888 20.07.2018 09:42:34N.m 453 rpm-0,2 % %366,50° 1,8 50 rpm

22 4,873 20.07.2018 09:42:40N.m 453 rpm-0,6 % %368,25° 2,3 51 rpm

23 4,873 20.07.2018 09:42:47N.m 452 rpm-0,6 % %357,75° -0,6 50 rpm

24 4,879 20.07.2018 09:42:54N.m 452 rpm-0,4 % %364,25° 1,2 52 rpm

25 4,871 20.07.2018 09:43:01N.m 452 rpm-0,6 % %359,50° -0,1 50 rpm

26 4,853 20.07.2018 09:43:08N.m 452 rpm-1,0 % %352,75° -2,0 52 rpm

27 4,871 20.07.2018 09:43:14N.m 453 rpm-0,6 % %361,25° 0,3 53 rpm

28 4,896 20.07.2018 09:43:21N.m 452 rpm-0,1 % %364,00° 1,1 51 rpm

29 4,865 20.07.2018 09:43:28N.m 452 rpm-0,7 % %355,00° -1,4 52 rpm

30 4,873 20.07.2018 09:43:35N.m 452 rpm-0,6 % %360,75° 0,2 53 rpm

31 4,896 20.07.2018 09:43:42N.m 452 rpm-0,1 % %363,00° 0,8 51 rpm

32 4,873 20.07.2018 09:43:48N.m 453 rpm-0,6 % %364,75° 1,3 52 rpm

33 4,886 20.07.2018 09:43:55N.m 453 rpm-0,3 % %362,00° 0,6 51 rpm

34 4,886 20.07.2018 09:44:02N.m 452 rpm-0,3 % %366,00° 1,7 52 rpm

35 4,882 20.07.2018 09:44:09N.m 453 rpm-0,4 % %365,50° 1,5 52 rpm

36 4,863 20.07.2018 09:44:16N.m 452 rpm-0,8 % %357,75° -0,6 50 rpm

37 4,875 20.07.2018 09:44:22N.m 453 rpm-0,5 % %359,75° -0,1 51 rpm

38 4,888 20.07.2018 09:44:29N.m 452 rpm-0,2 % %363,75° 1,0 51 rpm

39 4,882 20.07.2018 09:44:36N.m 453 rpm-0,4 % %364,50° 1,3 53 rpm

40 4,892 20.07.2018 09:44:43N.m 452 rpm-0,2 % %363,50° 1,0 51 rpm

41 4,865 20.07.2018 09:44:50N.m 452 rpm-0,7 % %358,75° -0,3 51 rpm

42 4,867 20.07.2018 09:44:56N.m 452 rpm-0,7 % %362,50° 0,7 51 rpm

43 4,867 20.07.2018 09:45:03N.m 452 rpm-0,7 % %359,50° -0,1 50 rpm

44 4,871 20.07.2018 09:45:10N.m 453 rpm-0,6 % %362,50° 0,7 51 rpm

45 4,873 20.07.2018 09:45:17N.m 452 rpm-0,6 % %355,25° -1,3 51 rpm

46 4,882 20.07.2018 09:45:24N.m 453 rpm-0,4 % %366,50° 1,8 52 rpm

47 4,875 20.07.2018 09:45:30N.m 452 rpm-0,5 % %362,00° 0,6 50 rpm

48 4,853 20.07.2018 09:45:37N.m 453 rpm-1,0 % %355,50° -1,3 51 rpm

49 4,873 20.07.2018 09:45:44N.m 453 rpm-0,6 % %356,50° -1,0 50 rpm

50 4,879 20.07.2018 09:45:51N.m 453 rpm-0,4 % %361,50° 0,4 50 rpm
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Test certificate

Homologation
No. 197-1034564

Evaluation OK

Date/ Time 20.07.2018 09:40:18
Tester/ Name
Division QS

Transducer S/N
10Transducer
01033617

N.mM.Brkic

4,56 5,244,90 4,8718 0,0110 10,347 9,496

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,0540 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 2,450 N.m

4,90

360,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240041

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

51 4,871 20.07.2018 09:45:58N.m 452 rpm-0,6 % %361,75° 0,5 50 rpm

52 4,881 20.07.2018 09:46:04N.m 452 rpm-0,4 % %364,75° 1,3 50 rpm

53 4,861 20.07.2018 09:46:11N.m 453 rpm-0,8 % %356,75° -0,9 51 rpm

54 4,867 20.07.2018 09:46:18N.m 452 rpm-0,7 % %362,50° 0,7 51 rpm

55 4,886 20.07.2018 09:46:25N.m 452 rpm-0,3 % %361,25° 0,3 50 rpm

56 4,865 20.07.2018 09:46:32N.m 453 rpm-0,7 % %356,50° -1,0 51 rpm

57 4,873 20.07.2018 09:46:38N.m 453 rpm-0,6 % %366,25° 1,7 51 rpm

58 4,877 20.07.2018 09:46:45N.m 452 rpm-0,5 % %363,25° 0,9 50 rpm

59 4,865 20.07.2018 09:46:52N.m 453 rpm-0,7 % %364,00° 1,1 51 rpm

60 4,884 20.07.2018 09:46:59N.m 453 rpm-0,3 % %364,25° 1,2 51 rpm

61 4,881 20.07.2018 09:47:06N.m 454 rpm-0,4 % %363,00° 0,8 50 rpm

62 4,863 20.07.2018 09:47:12N.m 452 rpm-0,8 % %362,00° 0,6 50 rpm

63 4,884 20.07.2018 09:47:19N.m 452 rpm-0,3 % %363,50° 1,0 51 rpm

64 4,859 20.07.2018 09:47:26N.m 453 rpm-0,8 % %360,75° 0,2 51 rpm

65 4,863 20.07.2018 09:47:33N.m 454 rpm-0,8 % %358,25° -0,5 52 rpm

66 4,875 20.07.2018 09:47:40N.m 453 rpm-0,5 % %362,75° 0,8 50 rpm

67 4,869 20.07.2018 09:47:46N.m 453 rpm-0,6 % %363,00° 0,8 52 rpm

68 4,881 20.07.2018 09:47:53N.m 452 rpm-0,4 % %364,50° 1,3 50 rpm

69 4,863 20.07.2018 09:48:00N.m 453 rpm-0,8 % %361,50° 0,4 50 rpm

70 4,869 20.07.2018 09:48:07N.m 453 rpm-0,6 % %361,25° 0,3 49 rpm

71 4,859 20.07.2018 09:48:14N.m 453 rpm-0,8 % %361,50° 0,4 51 rpm

72 4,890 20.07.2018 09:48:20N.m 453 rpm-0,2 % %364,00° 1,1 51 rpm

73 4,867 20.07.2018 09:48:27N.m 452 rpm-0,7 % %364,25° 1,2 51 rpm

74 4,853 20.07.2018 09:48:34N.m 453 rpm-1,0 % %357,25° -0,8 52 rpm

75 4,884 20.07.2018 09:48:41N.m 453 rpm-0,3 % %365,25° 1,5 50 rpm

76 4,855 20.07.2018 09:48:48N.m 452 rpm-0,9 % %360,50° 0,1 50 rpm

77 4,871 20.07.2018 09:48:54N.m 453 rpm-0,6 % %360,50° 0,1 49 rpm

78 4,859 20.07.2018 09:49:01N.m 453 rpm-0,8 % %362,50° 0,7 50 rpm

79 4,871 20.07.2018 09:49:08N.m 453 rpm-0,6 % %360,00° 0,0 50 rpm

80 4,859 20.07.2018 09:49:15N.m 453 rpm-0,8 % %356,25° -1,0 51 rpm

81 4,865 20.07.2018 09:49:22N.m 454 rpm-0,7 % %362,50° 0,7 52 rpm

82 4,867 20.07.2018 09:49:28N.m 454 rpm-0,7 % %360,00° 0,0 49 rpm

83 4,869 20.07.2018 09:49:35N.m 453 rpm-0,6 % %363,00° 0,8 50 rpm

84 4,882 20.07.2018 09:49:42N.m 452 rpm-0,4 % %363,75° 1,0 51 rpm

85 4,869 20.07.2018 09:49:49N.m 453 rpm-0,6 % %360,75° 0,2 50 rpm

86 4,869 20.07.2018 09:49:56N.m 453 rpm-0,6 % %364,75° 1,3 51 rpm

87 4,877 20.07.2018 09:50:02N.m 453 rpm-0,5 % %362,00° 0,6 50 rpm

88 4,853 20.07.2018 09:50:09N.m 453 rpm-1,0 % %362,25° 0,6 51 rpm

89 4,857 20.07.2018 09:50:16N.m 454 rpm-0,9 % %360,50° 0,1 49 rpm

90 4,853 20.07.2018 09:50:23N.m 452 rpm-1,0 % %362,25° 0,6 50 rpm

91 4,859 20.07.2018 09:50:30N.m 453 rpm-0,8 % %359,00° -0,3 49 rpm

92 4,850 20.07.2018 09:50:36N.m 453 rpm-1,0 % %355,00° -1,4 50 rpm

93 4,857 20.07.2018 09:50:43N.m 453 rpm-0,9 % %360,50° 0,1 50 rpm

94 4,877 20.07.2018 09:50:50N.m 453 rpm-0,5 % %362,00° 0,6 50 rpm

95 4,865 20.07.2018 09:50:57N.m 454 rpm-0,7 % %358,50° -0,4 50 rpm

96 4,871 20.07.2018 09:51:04N.m 453 rpm-0,6 % %365,25° 1,5 51 rpm

97 4,865 20.07.2018 09:51:10N.m 454 rpm-0,7 % %359,75° -0,1 49 rpm

98 4,865 20.07.2018 09:51:17N.m 454 rpm-0,7 % %362,50° 0,7 51 rpm

99 4,879 20.07.2018 09:51:24N.m 453 rpm-0,4 % %363,75° 1,0 50 rpm

100 4,846 20.07.2018 09:51:31N.m 453 rpm-1,1 % %353,00° -1,9 50 rpm
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Tool model: TBPEC-12xx,  Serial No.: 18240041
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Tool model: TBPEC-12xx,  Serial No.: 18240041

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 801

100Measurem. No.LL   4,56 N.m

UL   5,24 N.m

X(R)   4,90 N.m

TorqBeeDesignation

CEUS 8.2

04.07.2018 13:55:09

Random sample No. 6

HS-Technik GmbH

Time  [sec]
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Test certificate

Homologation
No. 161-1034564

Evaluation OK

Date/ Time 04.07.2018 13:45:16
Tester/ Name
Division QS

Transducer S/N
10Transducer
01033617

N.mM.Brkic

4,56 5,244,90 4,9023 0,0175 6,541 6,498

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,0770 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 2,450 N.m

4,90

30,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240041

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

1 4,898 04.07.2018 13:45:16N.m 99 rpm0,0 % %30,50° 1,7 47 rpm

2 4,937 04.07.2018 13:45:22N.m 100 rpm0,8 % %30,75° 2,5 46 rpm

3 4,902 04.07.2018 13:45:27N.m 99 rpm0,0 % %29,50° -1,7 46 rpm

4 4,904 04.07.2018 13:45:33N.m 99 rpm0,1 % %30,50° 1,7 47 rpm

5 4,890 04.07.2018 13:45:40N.m 100 rpm-0,2 % %30,25° 0,8 48 rpm

6 4,898 04.07.2018 13:45:46N.m 99 rpm0,0 % %30,75° 2,5 46 rpm

7 4,910 04.07.2018 13:45:52N.m 100 rpm0,2 % %31,25° 4,2 48 rpm

8 4,894 04.07.2018 13:45:58N.m 98 rpm-0,1 % %31,00° 3,3 47 rpm

9 4,892 04.07.2018 13:46:04N.m 100 rpm-0,2 % %30,00° 0,0 47 rpm

10 4,902 04.07.2018 13:46:10N.m 99 rpm0,0 % %31,00° 3,3 47 rpm

11 4,925 04.07.2018 13:46:16N.m 100 rpm0,5 % %31,00° 3,3 48 rpm

12 4,875 04.07.2018 13:46:22N.m 98 rpm-0,5 % %30,00° 0,0 47 rpm

13 4,921 04.07.2018 13:46:28N.m 100 rpm0,4 % %29,50° -1,7 47 rpm

14 4,894 04.07.2018 13:46:34N.m 99 rpm-0,1 % %29,75° -0,8 47 rpm

15 4,912 04.07.2018 13:46:40N.m 100 rpm0,2 % %29,50° -1,7 46 rpm

16 4,884 04.07.2018 13:46:46N.m 99 rpm-0,3 % %29,50° -1,7 47 rpm

17 4,900 04.07.2018 13:46:52N.m 100 rpm0,0 % %29,75° -0,8 47 rpm

18 4,906 04.07.2018 13:46:58N.m 99 rpm0,1 % %30,00° 0,0 47 rpm

19 4,919 04.07.2018 13:47:04N.m 99 rpm0,4 % %29,75° -0,8 46 rpm

20 4,882 04.07.2018 13:47:10N.m 99 rpm-0,4 % %29,75° -0,8 47 rpm

21 4,910 04.07.2018 13:47:16N.m 99 rpm0,2 % %29,50° -1,7 46 rpm

22 4,917 04.07.2018 13:47:22N.m 100 rpm0,3 % %29,25° -2,5 47 rpm

23 4,914 04.07.2018 13:47:28N.m 99 rpm0,3 % %29,25° -2,5 46 rpm

24 4,902 04.07.2018 13:47:33N.m 99 rpm0,0 % %30,00° 0,0 46 rpm

25 4,873 04.07.2018 13:47:40N.m 100 rpm-0,6 % %29,25° -2,5 47 rpm

26 4,906 04.07.2018 13:47:46N.m 98 rpm0,1 % %30,75° 2,5 47 rpm

27 4,902 04.07.2018 13:47:52N.m 100 rpm0,0 % %29,75° -0,8 47 rpm

28 4,892 04.07.2018 13:47:58N.m 98 rpm-0,2 % %30,25° 0,8 47 rpm

29 4,939 04.07.2018 13:48:04N.m 100 rpm0,8 % %30,25° 0,8 48 rpm

30 4,894 04.07.2018 13:48:10N.m 99 rpm-0,1 % %30,25° 0,8 46 rpm

31 4,894 04.07.2018 13:48:16N.m 100 rpm-0,1 % %30,25° 0,8 47 rpm

32 4,875 04.07.2018 13:48:22N.m 99 rpm-0,5 % %30,50° 1,7 47 rpm

33 4,947 04.07.2018 13:48:28N.m 100 rpm1,0 % %31,25° 4,2 48 rpm

34 4,908 04.07.2018 13:48:34N.m 98 rpm0,2 % %30,75° 2,5 47 rpm

35 4,931 04.07.2018 13:48:40N.m 100 rpm0,6 % %30,50° 1,7 47 rpm

36 4,877 04.07.2018 13:48:46N.m 99 rpm-0,5 % %29,75° -0,8 47 rpm

37 4,908 04.07.2018 13:48:52N.m 100 rpm0,2 % %29,75° -0,8 47 rpm

38 4,882 04.07.2018 13:48:58N.m 99 rpm-0,4 % %29,50° -1,7 47 rpm

39 4,919 04.07.2018 13:49:04N.m 100 rpm0,4 % %29,75° -0,8 46 rpm

40 4,904 04.07.2018 13:49:10N.m 99 rpm0,1 % %29,75° -0,8 47 rpm

41 4,917 04.07.2018 13:49:16N.m 100 rpm0,3 % %30,00° 0,0 46 rpm

42 4,888 04.07.2018 13:49:21N.m 99 rpm-0,2 % %29,25° -2,5 46 rpm

43 4,879 04.07.2018 13:49:27N.m 98 rpm-0,4 % %29,50° -1,7 46 rpm

44 4,896 04.07.2018 13:49:34N.m 100 rpm-0,1 % %29,00° -3,3 47 rpm

45 4,906 04.07.2018 13:49:40N.m 98 rpm0,1 % %30,00° 0,0 47 rpm

46 4,921 04.07.2018 13:49:46N.m 100 rpm0,4 % %29,50° -1,7 47 rpm

47 4,904 04.07.2018 13:49:52N.m 98 rpm0,1 % %30,25° 0,8 47 rpm

48 4,912 04.07.2018 13:49:58N.m 100 rpm0,2 % %30,25° 0,8 48 rpm

49 4,896 04.07.2018 13:50:04N.m 98 rpm-0,1 % %30,00° 0,0 47 rpm

50 4,943 04.07.2018 13:50:10N.m 100 rpm0,9 % %30,50° 1,7 48 rpm
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Test certificate

Homologation
No. 161-1034564

Evaluation OK

Date/ Time 04.07.2018 13:45:16
Tester/ Name
Division QS

Transducer S/N
10Transducer
01033617

N.mM.Brkic

4,56 5,244,90 4,9023 0,0175 6,541 6,498

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,0770 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 2,450 N.m

4,90

30,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240041

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

51 4,902 04.07.2018 13:50:16N.m 99 rpm0,0 % %30,50° 1,7 47 rpm

52 4,915 04.07.2018 13:50:22N.m 100 rpm0,3 % %30,00° 0,0 48 rpm

53 4,898 04.07.2018 13:50:28N.m 98 rpm0,0 % %29,75° -0,8 47 rpm

54 4,917 04.07.2018 13:50:34N.m 100 rpm0,3 % %29,75° -0,8 47 rpm

55 4,873 04.07.2018 13:50:40N.m 98 rpm-0,6 % %29,75° -0,8 47 rpm

56 4,919 04.07.2018 13:50:46N.m 100 rpm0,4 % %30,00° 0,0 46 rpm

57 4,877 04.07.2018 13:50:52N.m 99 rpm-0,5 % %30,00° 0,0 47 rpm

58 4,917 04.07.2018 13:50:58N.m 100 rpm0,3 % %29,75° -0,8 46 rpm

59 4,894 04.07.2018 13:51:04N.m 98 rpm-0,1 % %30,25° 0,8 47 rpm

60 4,904 04.07.2018 13:51:10N.m 100 rpm0,1 % %29,50° -1,7 47 rpm

61 4,948 04.07.2018 13:51:15N.m 99 rpm1,0 % %30,25° 0,8 46 rpm

62 4,896 04.07.2018 13:51:22N.m 100 rpm-0,1 % %29,25° -2,5 47 rpm

63 4,908 04.07.2018 13:51:28N.m 99 rpm0,2 % %29,50° -1,7 46 rpm

64 4,896 04.07.2018 13:51:33N.m 99 rpm-0,1 % %29,50° -1,7 46 rpm

65 4,892 04.07.2018 13:51:40N.m 100 rpm-0,2 % %29,00° -3,3 47 rpm

66 4,900 04.07.2018 13:51:46N.m 98 rpm0,0 % %29,75° -0,8 46 rpm

67 4,884 04.07.2018 13:51:51N.m 98 rpm-0,3 % %30,25° 0,8 47 rpm

68 4,910 04.07.2018 13:51:58N.m 100 rpm0,2 % %30,00° 0,0 48 rpm

69 4,871 04.07.2018 13:52:04N.m 98 rpm-0,6 % %29,75° -0,8 47 rpm

70 4,910 04.07.2018 13:52:10N.m 100 rpm0,2 % %29,25° -2,5 47 rpm

71 4,884 04.07.2018 13:52:16N.m 99 rpm-0,3 % %29,75° -0,8 47 rpm

72 4,900 04.07.2018 13:52:22N.m 100 rpm0,0 % %29,50° -1,7 46 rpm

73 4,886 04.07.2018 13:52:28N.m 99 rpm-0,3 % %29,50° -1,7 47 rpm

74 4,910 04.07.2018 13:52:34N.m 99 rpm0,2 % %29,50° -1,7 46 rpm

75 4,892 04.07.2018 13:52:40N.m 99 rpm-0,2 % %29,75° -0,8 47 rpm

76 4,912 04.07.2018 13:52:46N.m 99 rpm0,2 % %29,75° -0,8 47 rpm

77 4,884 04.07.2018 13:52:51N.m 98 rpm-0,3 % %29,25° -2,5 47 rpm

78 4,912 04.07.2018 13:52:58N.m 100 rpm0,2 % %29,25° -2,5 47 rpm

79 4,882 04.07.2018 13:53:04N.m 99 rpm-0,4 % %30,00° 0,0 47 rpm

80 4,900 04.07.2018 13:53:10N.m 100 rpm0,0 % %30,25° 0,8 48 rpm

81 4,908 04.07.2018 13:53:16N.m 99 rpm0,2 % %30,50° 1,7 47 rpm

82 4,929 04.07.2018 13:53:22N.m 100 rpm0,6 % %30,00° 0,0 47 rpm

83 4,871 04.07.2018 13:53:28N.m 98 rpm-0,6 % %30,00° 0,0 47 rpm

84 4,908 04.07.2018 13:53:34N.m 100 rpm0,2 % %29,50° -1,7 47 rpm

85 4,881 04.07.2018 13:53:40N.m 98 rpm-0,4 % %30,00° 0,0 47 rpm

86 4,888 04.07.2018 13:53:46N.m 100 rpm-0,2 % %29,75° -0,8 47 rpm

87 4,900 04.07.2018 13:53:52N.m 99 rpm0,0 % %29,75° -0,8 47 rpm

88 4,919 04.07.2018 13:53:58N.m 100 rpm0,4 % %29,75° -0,8 46 rpm

89 4,890 04.07.2018 13:54:04N.m 99 rpm-0,2 % %29,75° -0,8 47 rpm

90 4,917 04.07.2018 13:54:10N.m 100 rpm0,3 % %29,75° -0,8 46 rpm

91 4,898 04.07.2018 13:54:16N.m 99 rpm0,0 % %30,00° 0,0 47 rpm

92 4,906 04.07.2018 13:54:22N.m 100 rpm0,1 % %29,50° -1,7 47 rpm

93 4,871 04.07.2018 13:54:28N.m 99 rpm-0,6 % %29,50° -1,7 47 rpm

94 4,915 04.07.2018 13:54:34N.m 100 rpm0,3 % %30,00° 0,0 46 rpm

95 4,900 04.07.2018 13:54:40N.m 99 rpm0,0 % %29,75° -0,8 47 rpm

96 4,902 04.07.2018 13:54:46N.m 100 rpm0,0 % %30,25° 0,8 46 rpm

97 4,871 04.07.2018 13:54:52N.m 99 rpm-0,6 % %29,75° -0,8 47 rpm

98 4,937 04.07.2018 13:54:58N.m 99 rpm0,8 % %30,00° 0,0 46 rpm

99 4,898 04.07.2018 13:55:03N.m 99 rpm0,0 % %29,25° -2,5 47 rpm

100 4,923 04.07.2018 13:55:09N.m 99 rpm0,5 % %30,25° 0,8 47 rpm

Page 4 of 16



X card

T
o
rq

u
e
 (

N
.m

)

12,2

12

11,8

11,6

11,4

11,2

11

10,8

10,6

Histogram

Torque (N.m)

1211

96

80

64

48

32

16

0 0 0

100

0 0 0

Probability grid

Torque (N.m)

1211

re
la

tiv
e
 c

u
m

u
la

tiv
e
 f
re

q
u
e
n
c
y
 in

 %

0.01
0.05
0.3

1.5
5

15

30
50

70
85

95
98.5

99.7

99.95
99.99

Graphic process analysis

6,454Cm

Cmk

UL

LL

Max

Min

xq

N

6,266

0,0412

11,4233

12,20

10,60

100

Tester M.Brkic

N.m

N.m

N.m

N.m

s

11,49

N.m11,35

N.m

08.08.2018

Target 11,40 N.m

ID data overview

T
o
rq

u
e
 (N

.m
)

12,2

12

11,8

11,6

11,4

11,2

11

10,8

10,6

X bar

UL

LL

Xb + 3σ

Xb - 3σ

Max

Min
target

11,487

HS-Technik, TBPEC-12xx, 18240041

04.07.2018 07:23:45 softFirst sample MCT, 80%

Date printed:

Screw joint:



Tool model: TBPEC-12xx,  Serial No.: 18240041

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

04.07.2018 07:23:45Date/time random sample

08.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 850

1Measurem. No.LL  10,60 N.m

UL  12,20 N.m

X(R)  11,40 N.m

TorqBeeDesignation

CEUS 8.2

04.07.2018 07:23:45

Random sample No. 1

HS-Technik GmbH

Angle  [grd]
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Tool model: TBPEC-12xx,  Serial No.: 18240041

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
Graph
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Date/time     measurement

04.07.2018 07:23:45Date/time random sample

08.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 861

100Measurem. No.LL  10,60 N.m

UL  12,20 N.m

X(R)  11,40 N.m

TorqBeeDesignation

CEUS 8.2

04.07.2018 07:56:45

Random sample No. 1

HS-Technik GmbH

Angle  [grd]

70065060055050045040035030025020015010050
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Tool model: TBPEC-12xx,  Serial No.: 18240041

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
Graph
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Date/time     measurement

04.07.2018 07:23:45Date/time random sample

23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 850

1Measurem. No.LL  10,60 N.m

UL  12,20 N.m

X(R)  11,40 N.m

TorqBeeDesignation

CEUS 8.2

04.07.2018 07:23:45

Random sample No. 1

HS-Technik GmbH

Time  [sec]

2,72,62,52,42,32,22,121,91,81,71,61,51,41,31,21,110,90,80,70,60,50,40,30,20,10
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Tool model: TBPEC-12xx,  Serial No.: 18240041

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

04.07.2018 07:23:45Date/time random sample

23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 861

100Measurem. No.LL  10,60 N.m

UL  12,20 N.m

X(R)  11,40 N.m

TorqBeeDesignation

CEUS 8.2

04.07.2018 07:56:45

Random sample No. 1

HS-Technik GmbH

Time  [sec]

2,82,72,62,52,42,32,22,121,91,81,71,61,51,41,31,21,110,90,80,70,60,50,40,30,20,10
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Test certificate

Homologation
No. 161-1034564

Evaluation OK

Date/ Time 04.07.2018 07:23:45
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

10,60 12,2011,40 11,4233 0,0412 6,454 6,266

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,1400 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 5,700 N.m

11,40

360,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240041

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

1 11,472 04.07.2018 07:23:45N.m 453 rpm0,6 % %367,00° 1,9 45 rpm

2 11,370 04.07.2018 07:24:05N.m 451 rpm-0,3 % %354,00° -1,7 46 rpm

3 11,452 04.07.2018 07:24:25N.m 452 rpm0,5 % %364,75° 1,3 45 rpm

4 11,378 04.07.2018 07:24:45N.m 452 rpm-0,2 % %355,00° -1,4 47 rpm

5 11,456 04.07.2018 07:25:05N.m 453 rpm0,5 % %363,75° 1,0 45 rpm

6 11,460 04.07.2018 07:25:25N.m 453 rpm0,5 % %360,75° 0,2 47 rpm

7 11,444 04.07.2018 07:25:45N.m 453 rpm0,4 % %360,25° 0,1 45 rpm

8 11,359 04.07.2018 07:26:05N.m 451 rpm-0,4 % %353,00° -1,9 47 rpm

9 11,429 04.07.2018 07:26:25N.m 453 rpm0,3 % %361,75° 0,5 46 rpm

10 11,448 04.07.2018 07:26:45N.m 453 rpm0,4 % %361,00° 0,3 46 rpm

11 11,374 04.07.2018 07:27:05N.m 452 rpm-0,2 % %357,25° -0,8 47 rpm

12 11,468 04.07.2018 07:27:25N.m 454 rpm0,6 % %363,00° 0,8 45 rpm

13 11,366 04.07.2018 07:27:45N.m 453 rpm-0,3 % %357,00° -0,8 46 rpm

14 11,468 04.07.2018 07:28:05N.m 454 rpm0,6 % %365,50° 1,5 45 rpm

15 11,370 04.07.2018 07:28:25N.m 453 rpm-0,3 % %357,25° -0,8 46 rpm

16 11,460 04.07.2018 07:28:45N.m 453 rpm0,5 % %366,00° 1,7 45 rpm

17 11,359 04.07.2018 07:29:05N.m 452 rpm-0,4 % %357,00° -0,8 47 rpm

18 11,452 04.07.2018 07:29:25N.m 453 rpm0,5 % %361,50° 0,4 46 rpm

19 11,429 04.07.2018 07:29:45N.m 452 rpm0,3 % %361,25° 0,3 46 rpm

20 11,468 04.07.2018 07:30:05N.m 453 rpm0,6 % %361,75° 0,5 46 rpm

21 11,460 04.07.2018 07:30:25N.m 453 rpm0,5 % %360,75° 0,2 45 rpm

22 11,370 04.07.2018 07:30:45N.m 451 rpm-0,3 % %356,00° -1,1 47 rpm

23 11,464 04.07.2018 07:31:05N.m 453 rpm0,6 % %361,50° 0,4 46 rpm

24 11,452 04.07.2018 07:31:25N.m 453 rpm0,5 % %360,75° 0,2 45 rpm

25 11,374 04.07.2018 07:31:45N.m 453 rpm-0,2 % %355,00° -1,4 47 rpm

26 11,464 04.07.2018 07:32:05N.m 453 rpm0,6 % %366,75° 1,9 45 rpm

27 11,425 04.07.2018 07:32:25N.m 452 rpm0,2 % %360,50° 0,1 45 rpm

28 11,370 04.07.2018 07:32:45N.m 452 rpm-0,3 % %358,25° -0,5 47 rpm

29 11,476 04.07.2018 07:33:05N.m 453 rpm0,7 % %361,50° 0,4 46 rpm

30 11,480 04.07.2018 07:33:25N.m 453 rpm0,7 % %364,75° 1,3 45 rpm

31 11,363 04.07.2018 07:33:45N.m 452 rpm-0,3 % %357,25° -0,8 47 rpm

32 11,472 04.07.2018 07:34:05N.m 453 rpm0,6 % %367,75° 2,2 45 rpm

33 11,374 04.07.2018 07:34:25N.m 453 rpm-0,2 % %357,25° -0,8 47 rpm

34 11,480 04.07.2018 07:34:45N.m 454 rpm0,7 % %365,25° 1,5 45 rpm

35 11,363 04.07.2018 07:35:05N.m 452 rpm-0,3 % %355,75° -1,2 47 rpm

36 11,448 04.07.2018 07:35:25N.m 453 rpm0,4 % %362,00° 0,6 46 rpm

37 11,437 04.07.2018 07:35:45N.m 453 rpm0,3 % %360,50° 0,1 45 rpm

38 11,366 04.07.2018 07:36:05N.m 453 rpm-0,3 % %358,50° -0,4 47 rpm

39 11,476 04.07.2018 07:36:25N.m 453 rpm0,7 % %363,50° 1,0 46 rpm

40 11,441 04.07.2018 07:36:45N.m 453 rpm0,4 % %360,75° 0,2 45 rpm

41 11,394 04.07.2018 07:37:05N.m 452 rpm-0,1 % %360,00° 0,0 46 rpm

42 11,409 04.07.2018 07:37:25N.m 452 rpm0,1 % %360,00° 0,0 47 rpm

43 11,460 04.07.2018 07:37:45N.m 454 rpm0,5 % %361,00° 0,3 45 rpm

44 11,405 04.07.2018 07:38:05N.m 452 rpm0,0 % %361,25° 0,3 47 rpm

45 11,433 04.07.2018 07:38:25N.m 453 rpm0,3 % %362,00° 0,6 47 rpm

46 11,448 04.07.2018 07:38:45N.m 453 rpm0,4 % %361,75° 0,5 45 rpm

47 11,405 04.07.2018 07:39:05N.m 454 rpm0,0 % %361,00° 0,3 46 rpm

48 11,472 04.07.2018 07:39:25N.m 453 rpm0,6 % %368,00° 2,2 45 rpm

49 11,390 04.07.2018 07:39:45N.m 454 rpm-0,1 % %357,50° -0,7 47 rpm

50 11,433 04.07.2018 07:40:05N.m 453 rpm0,3 % %361,75° 0,5 45 rpm
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Test certificate

Homologation
No. 161-1034564

Evaluation OK

Date/ Time 04.07.2018 07:23:45
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

10,60 12,2011,40 11,4233 0,0412 6,454 6,266

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,1400 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 5,700 N.m

11,40

360,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240041

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

51 11,347 04.07.2018 07:40:25N.m 452 rpm-0,5 % %359,25° -0,2 46 rpm

52 11,476 04.07.2018 07:40:45N.m 453 rpm0,7 % %364,00° 1,1 46 rpm

53 11,413 04.07.2018 07:41:05N.m 453 rpm0,1 % %363,50° 1,0 47 rpm

54 11,382 04.07.2018 07:41:25N.m 453 rpm-0,2 % %358,25° -0,5 46 rpm

55 11,448 04.07.2018 07:41:45N.m 454 rpm0,4 % %364,25° 1,2 44 rpm

56 11,378 04.07.2018 07:42:05N.m 453 rpm-0,2 % %358,25° -0,5 47 rpm

57 11,452 04.07.2018 07:42:25N.m 454 rpm0,5 % %362,50° 0,7 45 rpm

58 11,386 04.07.2018 07:42:45N.m 452 rpm-0,1 % %361,50° 0,4 46 rpm

59 11,386 04.07.2018 07:43:05N.m 453 rpm-0,1 % %356,75° -0,9 47 rpm

60 11,460 04.07.2018 07:43:25N.m 454 rpm0,5 % %366,50° 1,8 44 rpm

61 11,441 04.07.2018 07:43:45N.m 454 rpm0,4 % %365,25° 1,5 46 rpm

62 11,460 04.07.2018 07:44:05N.m 454 rpm0,5 % %364,50° 1,3 44 rpm

63 11,417 04.07.2018 07:44:25N.m 452 rpm0,1 % %362,50° 0,7 47 rpm

64 11,460 04.07.2018 07:44:45N.m 454 rpm0,5 % %364,50° 1,3 45 rpm

65 11,409 04.07.2018 07:45:05N.m 453 rpm0,1 % %362,75° 0,8 47 rpm

66 11,366 04.07.2018 07:45:25N.m 453 rpm-0,3 % %356,25° -1,0 47 rpm

67 11,464 04.07.2018 07:45:45N.m 454 rpm0,6 % %367,00° 1,9 45 rpm

68 11,402 04.07.2018 07:46:05N.m 454 rpm0,0 % %361,50° 0,4 46 rpm

69 11,456 04.07.2018 07:46:25N.m 454 rpm0,5 % %366,50° 1,8 44 rpm

70 11,405 04.07.2018 07:46:45N.m 452 rpm0,0 % %362,50° 0,7 46 rpm

71 11,441 04.07.2018 07:47:05N.m 454 rpm0,4 % %363,50° 1,0 47 rpm

72 11,487 04.07.2018 07:47:25N.m 453 rpm0,8 % %366,75° 1,9 44 rpm

73 11,417 04.07.2018 07:47:45N.m 453 rpm0,1 % %362,50° 0,7 47 rpm

74 11,351 04.07.2018 07:48:05N.m 453 rpm-0,4 % %359,25° -0,2 47 rpm

75 11,464 04.07.2018 07:48:25N.m 453 rpm0,6 % %370,00° 2,8 45 rpm

76 11,374 04.07.2018 07:48:45N.m 453 rpm-0,2 % %357,25° -0,8 47 rpm

77 11,452 04.07.2018 07:49:05N.m 454 rpm0,5 % %365,25° 1,5 44 rpm

78 11,370 04.07.2018 07:49:25N.m 453 rpm-0,3 % %362,25° 0,6 46 rpm

79 11,437 04.07.2018 07:49:45N.m 453 rpm0,3 % %363,50° 1,0 47 rpm

80 11,425 04.07.2018 07:50:05N.m 453 rpm0,2 % %365,75° 1,6 46 rpm

81 11,386 04.07.2018 07:50:25N.m 453 rpm-0,1 % %357,50° -0,7 47 rpm

82 11,456 04.07.2018 07:50:45N.m 454 rpm0,5 % %366,00° 1,7 45 rpm

83 11,405 04.07.2018 07:51:05N.m 454 rpm0,0 % %361,75° 0,5 47 rpm

84 11,483 04.07.2018 07:51:25N.m 453 rpm0,7 % %368,00° 2,2 45 rpm

85 11,359 04.07.2018 07:51:45N.m 452 rpm-0,4 % %360,75° 0,2 46 rpm

86 11,382 04.07.2018 07:52:05N.m 452 rpm-0,2 % %359,25° -0,2 47 rpm

87 11,468 04.07.2018 07:52:25N.m 453 rpm0,6 % %365,75° 1,6 44 rpm

88 11,413 04.07.2018 07:52:45N.m 452 rpm0,1 % %363,25° 0,9 47 rpm

89 11,468 04.07.2018 07:53:05N.m 454 rpm0,6 % %365,50° 1,5 45 rpm

90 11,448 04.07.2018 07:53:25N.m 453 rpm0,4 % %366,25° 1,7 45 rpm

91 11,366 04.07.2018 07:53:45N.m 453 rpm-0,3 % %357,75° -0,6 46 rpm

92 11,476 04.07.2018 07:54:05N.m 453 rpm0,7 % %365,50° 1,5 45 rpm

93 11,390 04.07.2018 07:54:25N.m 453 rpm-0,1 % %361,00° 0,3 46 rpm

94 11,374 04.07.2018 07:54:45N.m 453 rpm-0,2 % %357,50° -0,7 47 rpm

95 11,444 04.07.2018 07:55:05N.m 453 rpm0,4 % %363,00° 0,8 44 rpm

96 11,366 04.07.2018 07:55:25N.m 452 rpm-0,3 % %361,75° 0,5 46 rpm

97 11,468 04.07.2018 07:55:45N.m 453 rpm0,6 % %365,75° 1,6 44 rpm

98 11,409 04.07.2018 07:56:05N.m 453 rpm0,1 % %363,50° 1,0 46 rpm

99 11,382 04.07.2018 07:56:25N.m 452 rpm-0,2 % %357,25° -0,8 47 rpm

100 11,472 04.07.2018 07:56:45N.m 453 rpm0,6 % %369,75° 2,7 44 rpm
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Test certificate

Homologation
No. 161-1034564

Evaluation OK

Date/ Time 04.07.2018 08:18:28
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

10,60 12,2011,40 11,3853 0,0428 6,219 6,105

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,1720 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 5,700 N.m

11,40

30,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240041

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

1 11,327 04.07.2018 08:18:28N.m 99 rpm-0,6 % %29,75° -0,8 38 rpm

2 11,370 04.07.2018 08:18:46N.m 100 rpm-0,3 % %30,00° 0,0 38 rpm

3 11,390 04.07.2018 08:19:04N.m 100 rpm-0,1 % %29,75° -0,8 38 rpm

4 11,425 04.07.2018 08:19:22N.m 100 rpm0,2 % %30,00° 0,0 38 rpm

5 11,433 04.07.2018 08:19:40N.m 99 rpm0,3 % %30,75° 2,5 38 rpm

6 11,402 04.07.2018 08:19:58N.m 100 rpm0,0 % %30,25° 0,8 38 rpm

7 11,460 04.07.2018 08:20:16N.m 99 rpm0,5 % %30,75° 2,5 38 rpm

8 11,433 04.07.2018 08:20:34N.m 99 rpm0,3 % %30,75° 2,5 38 rpm

9 11,464 04.07.2018 08:20:52N.m 99 rpm0,6 % %31,00° 3,3 39 rpm

10 11,441 04.07.2018 08:21:10N.m 99 rpm0,4 % %31,25° 4,2 39 rpm

11 11,413 04.07.2018 08:21:28N.m 99 rpm0,1 % %31,25° 4,2 38 rpm

12 11,425 04.07.2018 08:21:46N.m 99 rpm0,2 % %30,25° 0,8 38 rpm

13 11,394 04.07.2018 08:22:04N.m 99 rpm-0,1 % %30,00° 0,0 38 rpm

14 11,351 04.07.2018 08:22:22N.m 99 rpm-0,4 % %29,00° -3,3 38 rpm

15 11,378 04.07.2018 08:22:40N.m 99 rpm-0,2 % %28,75° -4,2 38 rpm

16 11,343 04.07.2018 08:22:58N.m 99 rpm-0,5 % %28,75° -4,2 38 rpm

17 11,296 04.07.2018 08:23:16N.m 99 rpm-0,9 % %28,75° -4,2 37 rpm

18 11,339 04.07.2018 08:23:34N.m 99 rpm-0,5 % %28,50° -5,0 37 rpm

19 11,363 04.07.2018 08:23:52N.m 99 rpm-0,3 % %28,75° -4,2 38 rpm

20 11,359 04.07.2018 08:24:10N.m 100 rpm-0,4 % %29,75° -0,8 38 rpm

21 11,382 04.07.2018 08:24:28N.m 99 rpm-0,2 % %29,50° -1,7 38 rpm

22 11,398 04.07.2018 08:24:46N.m 100 rpm0,0 % %30,00° 0,0 38 rpm

23 11,355 04.07.2018 08:25:04N.m 99 rpm-0,4 % %29,75° -0,8 38 rpm

24 11,405 04.07.2018 08:25:22N.m 100 rpm0,0 % %29,75° -0,8 38 rpm

25 11,398 04.07.2018 08:25:40N.m 100 rpm0,0 % %29,75° -0,8 38 rpm

26 11,448 04.07.2018 08:25:58N.m 100 rpm0,4 % %30,50° 1,7 38 rpm

27 11,456 04.07.2018 08:26:16N.m 99 rpm0,5 % %30,75° 2,5 39 rpm

28 11,444 04.07.2018 08:26:34N.m 99 rpm0,4 % %30,50° 1,7 38 rpm

29 11,417 04.07.2018 08:26:52N.m 99 rpm0,1 % %31,00° 3,3 39 rpm

30 11,464 04.07.2018 08:27:10N.m 99 rpm0,6 % %31,25° 4,2 39 rpm

31 11,359 04.07.2018 08:27:28N.m 99 rpm-0,4 % %30,50° 1,7 38 rpm

32 11,335 04.07.2018 08:27:46N.m 99 rpm-0,6 % %29,00° -3,3 37 rpm

33 11,324 04.07.2018 08:28:04N.m 99 rpm-0,7 % %28,75° -4,2 38 rpm

34 11,331 04.07.2018 08:28:22N.m 99 rpm-0,6 % %28,50° -5,0 37 rpm

35 11,339 04.07.2018 08:28:40N.m 99 rpm-0,5 % %28,75° -4,2 38 rpm

36 11,308 04.07.2018 08:28:58N.m 100 rpm-0,8 % %29,00° -3,3 38 rpm

37 11,327 04.07.2018 08:29:16N.m 99 rpm-0,6 % %29,00° -3,3 38 rpm

38 11,320 04.07.2018 08:29:34N.m 99 rpm-0,7 % %29,25° -2,5 38 rpm

39 11,382 04.07.2018 08:29:52N.m 99 rpm-0,2 % %30,00° 0,0 39 rpm

40 11,370 04.07.2018 08:30:10N.m 100 rpm-0,3 % %30,50° 1,7 38 rpm

41 11,378 04.07.2018 08:30:28N.m 100 rpm-0,2 % %30,50° 1,7 38 rpm

42 11,386 04.07.2018 08:30:46N.m 100 rpm-0,1 % %30,50° 1,7 38 rpm

43 11,355 04.07.2018 08:31:04N.m 100 rpm-0,4 % %30,25° 0,8 38 rpm

44 11,386 04.07.2018 08:31:22N.m 100 rpm-0,1 % %30,25° 0,8 38 rpm

45 11,405 04.07.2018 08:31:40N.m 99 rpm0,0 % %30,75° 2,5 39 rpm

46 11,468 04.07.2018 08:31:58N.m 99 rpm0,6 % %31,50° 5,0 39 rpm

47 11,421 04.07.2018 08:32:16N.m 99 rpm0,2 % %31,50° 5,0 39 rpm

48 11,452 04.07.2018 08:32:34N.m 99 rpm0,5 % %31,25° 4,2 39 rpm

49 11,405 04.07.2018 08:32:52N.m 99 rpm0,0 % %31,00° 3,3 39 rpm

50 11,409 04.07.2018 08:33:10N.m 99 rpm0,1 % %31,00° 3,3 39 rpm
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Test certificate

Homologation
No. 161-1034564

Evaluation OK

Date/ Time 04.07.2018 08:18:28
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

10,60 12,2011,40 11,3853 0,0428 6,219 6,105

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,1720 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 5,700 N.m

11,40

30,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240041

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

51 11,370 04.07.2018 08:33:28N.m 99 rpm-0,3 % %30,50° 1,7 38 rpm

52 11,402 04.07.2018 08:33:46N.m 99 rpm0,0 % %29,75° -0,8 38 rpm

53 11,366 04.07.2018 08:34:04N.m 99 rpm-0,3 % %28,75° -4,2 38 rpm

54 11,316 04.07.2018 08:34:22N.m 99 rpm-0,7 % %29,00° -3,3 38 rpm

55 11,331 04.07.2018 08:34:40N.m 100 rpm-0,6 % %28,25° -5,8 37 rpm

56 11,374 04.07.2018 08:34:58N.m 100 rpm-0,2 % %29,50° -1,7 39 rpm

57 11,370 04.07.2018 08:35:16N.m 99 rpm-0,3 % %29,75° -0,8 38 rpm

58 11,331 04.07.2018 08:35:34N.m 100 rpm-0,6 % %29,75° -0,8 39 rpm

59 11,405 04.07.2018 08:35:52N.m 100 rpm0,0 % %29,75° -0,8 38 rpm

60 11,398 04.07.2018 08:36:10N.m 100 rpm0,0 % %29,75° -0,8 38 rpm

61 11,402 04.07.2018 08:36:28N.m 100 rpm0,0 % %30,25° 0,8 38 rpm

62 11,444 04.07.2018 08:36:46N.m 99 rpm0,4 % %30,50° 1,7 39 rpm

63 11,448 04.07.2018 08:37:04N.m 99 rpm0,4 % %30,75° 2,5 38 rpm

64 11,413 04.07.2018 08:37:22N.m 99 rpm0,1 % %30,75° 2,5 39 rpm

65 11,452 04.07.2018 08:37:40N.m 99 rpm0,5 % %31,00° 3,3 38 rpm

66 11,425 04.07.2018 08:37:58N.m 99 rpm0,2 % %31,00° 3,3 39 rpm

67 11,409 04.07.2018 08:38:16N.m 99 rpm0,1 % %31,00° 3,3 39 rpm

68 11,402 04.07.2018 08:38:34N.m 99 rpm0,0 % %30,00° 0,0 38 rpm

69 11,363 04.07.2018 08:38:52N.m 99 rpm-0,3 % %29,25° -2,5 38 rpm

70 11,312 04.07.2018 08:39:10N.m 99 rpm-0,8 % %28,75° -4,2 38 rpm

71 11,316 04.07.2018 08:39:28N.m 99 rpm-0,7 % %28,75° -4,2 38 rpm

72 11,308 04.07.2018 08:39:46N.m 100 rpm-0,8 % %29,50° -1,7 38 rpm

73 11,339 04.07.2018 08:40:04N.m 99 rpm-0,5 % %29,00° -3,3 38 rpm

74 11,296 04.07.2018 08:40:22N.m 100 rpm-0,9 % %29,25° -2,5 38 rpm

75 11,370 04.07.2018 08:40:40N.m 100 rpm-0,3 % %29,50° -1,7 38 rpm

76 11,355 04.07.2018 08:40:58N.m 100 rpm-0,4 % %30,00° 0,0 38 rpm

77 11,378 04.07.2018 08:41:16N.m 100 rpm-0,2 % %30,50° 1,7 39 rpm

78 11,378 04.07.2018 08:41:34N.m 100 rpm-0,2 % %30,50° 1,7 39 rpm

79 11,398 04.07.2018 08:41:52N.m 100 rpm0,0 % %30,75° 2,5 39 rpm

80 11,390 04.07.2018 08:42:10N.m 99 rpm-0,1 % %31,00° 3,3 39 rpm

81 11,413 04.07.2018 08:42:28N.m 99 rpm0,1 % %31,00° 3,3 39 rpm

82 11,425 04.07.2018 08:42:46N.m 99 rpm0,2 % %31,75° 5,8 39 rpm

83 11,433 04.07.2018 08:43:04N.m 99 rpm0,3 % %31,50° 5,0 39 rpm

84 11,374 04.07.2018 08:43:22N.m 99 rpm-0,2 % %30,75° 2,5 39 rpm

85 11,374 04.07.2018 08:43:40N.m 99 rpm-0,2 % %30,25° 0,8 38 rpm

86 11,374 04.07.2018 08:43:58N.m 99 rpm-0,2 % %29,50° -1,7 38 rpm

87 11,320 04.07.2018 08:44:16N.m 99 rpm-0,7 % %29,25° -2,5 38 rpm

88 11,327 04.07.2018 08:44:34N.m 100 rpm-0,6 % %29,00° -3,3 38 rpm

89 11,405 04.07.2018 08:44:52N.m 100 rpm0,0 % %29,75° -0,8 38 rpm

90 11,366 04.07.2018 08:45:10N.m 100 rpm-0,3 % %29,50° -1,7 39 rpm

91 11,351 04.07.2018 08:45:28N.m 100 rpm-0,4 % %29,50° -1,7 38 rpm

92 11,402 04.07.2018 08:45:46N.m 100 rpm0,0 % %30,50° 1,7 39 rpm

93 11,402 04.07.2018 08:46:04N.m 100 rpm0,0 % %30,50° 1,7 38 rpm

94 11,394 04.07.2018 08:46:22N.m 100 rpm-0,1 % %30,50° 1,7 39 rpm

95 11,390 04.07.2018 08:46:40N.m 100 rpm-0,1 % %30,50° 1,7 39 rpm

96 11,398 04.07.2018 08:46:58N.m 100 rpm0,0 % %30,50° 1,7 39 rpm

97 11,417 04.07.2018 08:47:16N.m 99 rpm0,1 % %31,00° 3,3 39 rpm

98 11,417 04.07.2018 08:47:34N.m 99 rpm0,1 % %31,25° 4,2 39 rpm

99 11,437 04.07.2018 08:47:52N.m 99 rpm0,3 % %31,50° 5,0 39 rpm

100 11,421 04.07.2018 08:48:10N.m 99 rpm0,2 % %30,75° 2,5 39 rpm
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Test certificate

Homologation
No. 161-1034564

Evaluation OK

Date/ Time 04.07.2018 09:59:28
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

13,02 14,9814,00 13,9956 0,0459 7,112 7,080

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,1450 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 7,000 N.m

14,00

360,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240041

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

1 14,038 04.07.2018 09:59:28N.m 454 rpm0,3 % %364,25° 1,2 44 rpm

2 14,027 04.07.2018 10:00:13N.m 454 rpm0,2 % %361,75° 0,5 44 rpm

3 13,945 04.07.2018 10:00:58N.m 454 rpm-0,4 % %355,50° -1,3 45 rpm

4 14,038 04.07.2018 10:01:43N.m 454 rpm0,3 % %360,25° 0,1 44 rpm

5 13,988 04.07.2018 10:02:28N.m 453 rpm-0,1 % %357,25° -0,8 45 rpm

6 14,019 04.07.2018 10:03:13N.m 454 rpm0,1 % %361,25° 0,3 45 rpm

7 14,058 04.07.2018 10:03:58N.m 454 rpm0,4 % %364,75° 1,3 44 rpm

8 13,949 04.07.2018 10:04:43N.m 454 rpm-0,4 % %356,50° -1,0 45 rpm

9 13,945 04.07.2018 10:05:27N.m 453 rpm-0,4 % %355,50° -1,3 45 rpm

10 13,941 04.07.2018 10:06:12N.m 454 rpm-0,4 % %356,25° -1,0 45 rpm

11 14,046 04.07.2018 10:06:58N.m 455 rpm0,3 % %366,25° 1,7 44 rpm

12 13,968 04.07.2018 10:07:43N.m 454 rpm-0,2 % %357,00° -0,8 45 rpm

13 13,937 04.07.2018 10:08:27N.m 453 rpm-0,5 % %355,50° -1,3 45 rpm

14 14,058 04.07.2018 10:09:13N.m 454 rpm0,4 % %360,25° 0,1 45 rpm

15 14,058 04.07.2018 10:09:58N.m 454 rpm0,4 % %365,25° 1,5 44 rpm

16 13,996 04.07.2018 10:10:43N.m 453 rpm0,0 % %360,50° 0,1 44 rpm

17 13,964 04.07.2018 10:11:27N.m 454 rpm-0,3 % %356,75° -0,9 45 rpm

18 14,042 04.07.2018 10:12:13N.m 455 rpm0,3 % %364,75° 1,3 44 rpm

19 14,054 04.07.2018 10:12:58N.m 453 rpm0,4 % %363,00° 0,8 44 rpm

20 13,945 04.07.2018 10:13:42N.m 454 rpm-0,4 % %355,50° -1,3 45 rpm

21 14,046 04.07.2018 10:14:28N.m 455 rpm0,3 % %359,75° -0,1 45 rpm

22 14,023 04.07.2018 10:15:13N.m 454 rpm0,2 % %361,25° 0,3 44 rpm

23 13,945 04.07.2018 10:15:57N.m 454 rpm-0,4 % %355,00° -1,4 45 rpm

24 14,054 04.07.2018 10:16:43N.m 454 rpm0,4 % %362,25° 0,6 44 rpm

25 14,019 04.07.2018 10:17:28N.m 454 rpm0,1 % %361,25° 0,3 44 rpm

26 13,929 04.07.2018 10:18:13N.m 454 rpm-0,5 % %356,00° -1,1 45 rpm

27 14,054 04.07.2018 10:18:58N.m 455 rpm0,4 % %366,00° 1,7 44 rpm

28 13,937 04.07.2018 10:19:43N.m 454 rpm-0,5 % %355,50° -1,3 45 rpm

29 14,031 04.07.2018 10:20:28N.m 455 rpm0,2 % %365,00° 1,4 44 rpm

30 14,011 04.07.2018 10:21:13N.m 454 rpm0,1 % %360,75° 0,2 44 rpm

31 13,953 04.07.2018 10:21:58N.m 454 rpm-0,3 % %356,50° -1,0 45 rpm

32 14,042 04.07.2018 10:22:42N.m 454 rpm0,3 % %360,50° 0,1 45 rpm

33 14,038 04.07.2018 10:23:28N.m 454 rpm0,3 % %363,50° 1,0 44 rpm

34 13,957 04.07.2018 10:24:13N.m 454 rpm-0,3 % %356,75° -0,9 45 rpm

35 13,925 04.07.2018 10:24:57N.m 454 rpm-0,5 % %354,75° -1,5 45 rpm

36 14,058 04.07.2018 10:25:43N.m 454 rpm0,4 % %361,75° 0,5 45 rpm

37 14,011 04.07.2018 10:26:28N.m 454 rpm0,1 % %360,25° 0,1 44 rpm

38 13,992 04.07.2018 10:27:13N.m 453 rpm-0,1 % %358,75° -0,3 45 rpm

39 13,933 04.07.2018 10:27:57N.m 454 rpm-0,5 % %353,25° -1,9 45 rpm

40 14,035 04.07.2018 10:28:43N.m 454 rpm0,3 % %363,50° 1,0 44 rpm

41 13,929 04.07.2018 10:29:28N.m 454 rpm-0,5 % %356,50° -1,0 45 rpm

42 14,023 04.07.2018 10:30:13N.m 454 rpm0,2 % %360,50° 0,1 45 rpm

43 14,019 04.07.2018 10:30:58N.m 453 rpm0,1 % %361,25° 0,3 44 rpm

44 13,929 04.07.2018 10:31:42N.m 453 rpm-0,5 % %356,00° -1,1 45 rpm

45 14,070 04.07.2018 10:32:28N.m 455 rpm0,5 % %364,00° 1,1 44 rpm

46 13,992 04.07.2018 10:33:12N.m 453 rpm-0,1 % %358,75° -0,3 45 rpm

47 13,949 04.07.2018 10:33:57N.m 453 rpm-0,4 % %355,75° -1,2 45 rpm

48 13,960 04.07.2018 10:34:42N.m 454 rpm-0,3 % %356,00° -1,1 45 rpm

49 13,929 04.07.2018 10:35:27N.m 454 rpm-0,5 % %354,75° -1,5 45 rpm

50 13,933 04.07.2018 10:36:12N.m 454 rpm-0,5 % %353,75° -1,7 45 rpm
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Test certificate

Homologation
No. 161-1034564

Evaluation OK

Date/ Time 04.07.2018 09:59:28
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

13,02 14,9814,00 13,9956 0,0459 7,112 7,080

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,1450 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 7,000 N.m

14,00

360,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240041

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

51 14,046 04.07.2018 10:36:57N.m 454 rpm0,3 % %361,00° 0,3 45 rpm

52 14,046 04.07.2018 10:37:42N.m 454 rpm0,3 % %364,50° 1,3 44 rpm

53 13,980 04.07.2018 10:38:27N.m 454 rpm-0,1 % %356,00° -1,1 45 rpm

54 13,953 04.07.2018 10:39:12N.m 454 rpm-0,3 % %356,75° -0,9 45 rpm

55 14,031 04.07.2018 10:39:57N.m 453 rpm0,2 % %360,75° 0,2 45 rpm

56 14,011 04.07.2018 10:40:43N.m 454 rpm0,1 % %361,00° 0,3 44 rpm

57 13,964 04.07.2018 10:41:27N.m 454 rpm-0,3 % %356,75° -0,9 45 rpm

58 13,933 04.07.2018 10:42:12N.m 454 rpm-0,5 % %353,50° -1,8 45 rpm

59 14,046 04.07.2018 10:42:58N.m 454 rpm0,3 % %364,75° 1,3 44 rpm

60 13,945 04.07.2018 10:43:42N.m 454 rpm-0,4 % %355,25° -1,3 45 rpm

61 14,050 04.07.2018 10:44:28N.m 455 rpm0,4 % %361,75° 0,5 44 rpm

62 14,031 04.07.2018 10:45:12N.m 454 rpm0,2 % %361,50° 0,4 44 rpm

63 13,953 04.07.2018 10:45:57N.m 453 rpm-0,3 % %356,00° -1,1 45 rpm

64 13,968 04.07.2018 10:46:42N.m 454 rpm-0,2 % %357,75° -0,6 45 rpm

65 14,027 04.07.2018 10:47:28N.m 454 rpm0,2 % %363,25° 0,9 44 rpm

66 13,945 04.07.2018 10:48:12N.m 454 rpm-0,4 % %355,75° -1,2 45 rpm

67 13,929 04.07.2018 10:48:57N.m 453 rpm-0,5 % %354,50° -1,5 45 rpm

68 14,038 04.07.2018 10:49:42N.m 454 rpm0,3 % %361,25° 0,3 45 rpm

69 14,038 04.07.2018 10:50:28N.m 454 rpm0,3 % %365,00° 1,4 44 rpm

70 13,945 04.07.2018 10:51:12N.m 454 rpm-0,4 % %355,75° -1,2 45 rpm

71 13,945 04.07.2018 10:51:57N.m 454 rpm-0,4 % %356,75° -0,9 45 rpm

72 14,035 04.07.2018 10:52:43N.m 455 rpm0,3 % %365,50° 1,5 44 rpm

73 14,003 04.07.2018 10:53:27N.m 453 rpm0,0 % %360,25° 0,1 45 rpm

74 13,937 04.07.2018 10:54:12N.m 453 rpm-0,5 % %356,00° -1,1 45 rpm

75 14,042 04.07.2018 10:54:57N.m 453 rpm0,3 % %360,75° 0,2 45 rpm

76 14,042 04.07.2018 10:55:42N.m 454 rpm0,3 % %365,50° 1,5 44 rpm

77 14,042 04.07.2018 10:56:27N.m 453 rpm0,3 % %363,50° 1,0 44 rpm

78 13,960 04.07.2018 10:57:12N.m 454 rpm-0,3 % %355,25° -1,3 45 rpm

79 14,062 04.07.2018 10:57:58N.m 455 rpm0,4 % %367,75° 2,2 44 rpm

80 13,957 04.07.2018 10:58:42N.m 453 rpm-0,3 % %357,00° -0,8 45 rpm

81 13,941 04.07.2018 10:59:27N.m 453 rpm-0,4 % %356,75° -0,9 45 rpm

82 14,023 04.07.2018 11:00:12N.m 453 rpm0,2 % %360,75° 0,2 45 rpm

83 14,038 04.07.2018 11:00:57N.m 454 rpm0,3 % %362,50° 0,7 44 rpm

84 13,999 04.07.2018 11:01:42N.m 453 rpm0,0 % %359,75° -0,1 44 rpm

85 13,964 04.07.2018 11:02:27N.m 452 rpm-0,3 % %356,00° -1,1 45 rpm

86 13,949 04.07.2018 11:03:12N.m 453 rpm-0,4 % %355,75° -1,2 45 rpm

87 14,062 04.07.2018 11:03:57N.m 454 rpm0,4 % %363,25° 0,9 44 rpm

88 14,019 04.07.2018 11:04:43N.m 453 rpm0,1 % %362,25° 0,6 45 rpm

89 13,999 04.07.2018 11:05:27N.m 453 rpm0,0 % %359,50° -0,1 45 rpm

90 13,945 04.07.2018 11:06:12N.m 453 rpm-0,4 % %355,25° -1,3 45 rpm

91 14,035 04.07.2018 11:06:57N.m 453 rpm0,3 % %362,75° 0,8 45 rpm

92 14,031 04.07.2018 11:07:42N.m 453 rpm0,2 % %362,50° 0,7 44 rpm

93 13,941 04.07.2018 11:08:27N.m 454 rpm-0,4 % %356,75° -0,9 45 rpm

94 14,007 04.07.2018 11:09:12N.m 453 rpm0,1 % %359,75° -0,1 45 rpm

95 14,003 04.07.2018 11:09:57N.m 453 rpm0,0 % %359,50° -0,1 44 rpm

96 13,999 04.07.2018 11:10:42N.m 453 rpm0,0 % %360,75° 0,2 45 rpm

97 13,925 04.07.2018 11:11:27N.m 453 rpm-0,5 % %356,00° -1,1 45 rpm

98 13,953 04.07.2018 11:12:12N.m 453 rpm-0,3 % %355,50° -1,3 45 rpm

99 14,046 04.07.2018 11:12:57N.m 453 rpm0,3 % %361,50° 0,4 45 rpm

100 14,035 04.07.2018 11:13:42N.m 453 rpm0,3 % %365,00° 1,4 44 rpm
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Tool model: TBPEC-12xx,  Serial No.: 18240041

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

04.07.2018 11:53:45Date/time random sample

08.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 847

100Measurem. No.LL  13,02 N.m

UL  14,98 N.m

X(R)  14,00 N.m

TorqBeeDesignation

CEUS 8.2

04.07.2018 13:08:00

Random sample No. 4

HS-Technik GmbH
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Tool model: TBPEC-12xx,  Serial No.: 18240041

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

04.07.2018 11:53:45Date/time random sample

23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 868

1Measurem. No.LL  13,02 N.m

UL  14,98 N.m

X(R)  14,00 N.m

TorqBeeDesignation

CEUS 8.2

04.07.2018 11:53:45

Random sample No. 4

HS-Technik GmbH

Time  [sec]
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Tool model: TBPEC-12xx,  Serial No.: 18240041

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

04.07.2018 11:53:45Date/time random sample

23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 847

100Measurem. No.LL  13,02 N.m

UL  14,98 N.m

X(R)  14,00 N.m

TorqBeeDesignation

CEUS 8.2

04.07.2018 13:08:00

Random sample No. 4

HS-Technik GmbH
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Test certificate

Homologation
No. 161-1034564

Evaluation OK

Date/ Time 04.07.2018 11:53:45
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

13,02 14,9814,00 14,0216 0,0390 8,376 8,191

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,1790 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 7,000 N.m

14,00

30,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240041

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

1 14,003 04.07.2018 11:53:45N.m 100 rpm0,0 % %29,75° -0,8 34 rpm

2 14,023 04.07.2018 11:54:30N.m 100 rpm0,2 % %30,00° 0,0 35 rpm

3 14,015 04.07.2018 11:55:15N.m 100 rpm0,1 % %29,50° -1,7 34 rpm

4 14,011 04.07.2018 11:56:00N.m 100 rpm0,1 % %29,50° -1,7 34 rpm

5 14,031 04.07.2018 11:56:45N.m 100 rpm0,2 % %29,50° -1,7 35 rpm

6 14,038 04.07.2018 11:57:30N.m 100 rpm0,3 % %30,00° 0,0 35 rpm

7 14,031 04.07.2018 11:58:15N.m 100 rpm0,2 % %29,50° -1,7 35 rpm

8 14,058 04.07.2018 11:59:00N.m 100 rpm0,4 % %29,75° -0,8 35 rpm

9 14,027 04.07.2018 11:59:45N.m 100 rpm0,2 % %29,50° -1,7 35 rpm

10 14,038 04.07.2018 12:00:30N.m 100 rpm0,3 % %29,75° -0,8 35 rpm

11 14,054 04.07.2018 12:01:15N.m 100 rpm0,4 % %29,75° -0,8 34 rpm

12 14,077 04.07.2018 12:02:00N.m 99 rpm0,6 % %30,00° 0,0 35 rpm

13 14,038 04.07.2018 12:02:45N.m 100 rpm0,3 % %30,00° 0,0 35 rpm

14 14,077 04.07.2018 12:03:30N.m 99 rpm0,6 % %29,75° -0,8 35 rpm

15 14,070 04.07.2018 12:04:15N.m 99 rpm0,5 % %29,75° -0,8 35 rpm

16 14,042 04.07.2018 12:05:00N.m 99 rpm0,3 % %30,25° 0,8 35 rpm

17 14,042 04.07.2018 12:05:45N.m 99 rpm0,3 % %29,75° -0,8 35 rpm

18 14,019 04.07.2018 12:06:30N.m 99 rpm0,1 % %29,75° -0,8 35 rpm

19 14,050 04.07.2018 12:07:15N.m 99 rpm0,4 % %29,75° -0,8 35 rpm

20 14,031 04.07.2018 12:08:00N.m 99 rpm0,2 % %29,50° -1,7 35 rpm

21 14,046 04.07.2018 12:08:45N.m 99 rpm0,3 % %29,75° -0,8 35 rpm

22 14,019 04.07.2018 12:09:30N.m 100 rpm0,1 % %29,50° -1,7 35 rpm

23 14,058 04.07.2018 12:10:15N.m 100 rpm0,4 % %29,75° -0,8 35 rpm

24 14,035 04.07.2018 12:11:00N.m 99 rpm0,3 % %29,50° -1,7 35 rpm

25 14,050 04.07.2018 12:11:45N.m 100 rpm0,4 % %29,75° -0,8 35 rpm

26 14,070 04.07.2018 12:12:30N.m 100 rpm0,5 % %29,75° -0,8 35 rpm

27 13,999 04.07.2018 12:13:15N.m 99 rpm0,0 % %29,50° -1,7 35 rpm

28 14,042 04.07.2018 12:14:00N.m 99 rpm0,3 % %29,50° -1,7 35 rpm

29 14,019 04.07.2018 12:14:45N.m 99 rpm0,1 % %29,50° -1,7 35 rpm

30 14,042 04.07.2018 12:15:30N.m 99 rpm0,3 % %29,75° -0,8 35 rpm

31 14,054 04.07.2018 12:16:15N.m 100 rpm0,4 % %29,75° -0,8 34 rpm

32 14,062 04.07.2018 12:17:00N.m 99 rpm0,4 % %30,00° 0,0 35 rpm

33 14,070 04.07.2018 12:17:45N.m 99 rpm0,5 % %30,25° 0,8 35 rpm

34 14,031 04.07.2018 12:18:30N.m 99 rpm0,2 % %30,25° 0,8 35 rpm

35 14,089 04.07.2018 12:19:15N.m 99 rpm0,6 % %30,50° 1,7 35 rpm

36 14,062 04.07.2018 12:20:00N.m 99 rpm0,4 % %30,25° 0,8 35 rpm

37 14,077 04.07.2018 12:20:45N.m 99 rpm0,6 % %30,75° 2,5 35 rpm

38 14,058 04.07.2018 12:21:30N.m 99 rpm0,4 % %30,50° 1,7 35 rpm

39 14,023 04.07.2018 12:22:15N.m 99 rpm0,2 % %30,50° 1,7 35 rpm

40 14,074 04.07.2018 12:23:00N.m 99 rpm0,5 % %30,25° 0,8 35 rpm

41 14,081 04.07.2018 12:23:45N.m 100 rpm0,6 % %30,50° 1,7 35 rpm

42 14,023 04.07.2018 12:24:30N.m 99 rpm0,2 % %30,25° 0,8 35 rpm

43 14,058 04.07.2018 12:25:15N.m 99 rpm0,4 % %30,25° 0,8 35 rpm

44 14,070 04.07.2018 12:26:00N.m 99 rpm0,5 % %30,25° 0,8 35 rpm

45 14,003 04.07.2018 12:26:45N.m 99 rpm0,0 % %30,25° 0,8 35 rpm

46 14,015 04.07.2018 12:27:30N.m 99 rpm0,1 % %30,00° 0,0 35 rpm

47 14,007 04.07.2018 12:28:15N.m 99 rpm0,1 % %29,50° -1,7 35 rpm

48 14,031 04.07.2018 12:29:00N.m 99 rpm0,2 % %29,50° -1,7 35 rpm

49 14,035 04.07.2018 12:29:45N.m 99 rpm0,3 % %30,00° 0,0 35 rpm

50 14,007 04.07.2018 12:30:30N.m 99 rpm0,1 % %29,50° -1,7 35 rpm
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Test certificate

Homologation
No. 161-1034564

Evaluation OK

Date/ Time 04.07.2018 11:53:45
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

13,02 14,9814,00 14,0216 0,0390 8,376 8,191

Target torque LL UL Xq R S Cm Cmk Evaluation 

0,1790 OK

Target torque 

Manufacturer Serial No.
TBPEC-12xx

Remark

Rotation angle start torque 7,000 N.m

14,00

30,00

N.m

°

amount of inspection 100

Model
HS-Technik

Rotation angle

direction of rotation right

18240041

No. Torque Diff.Angle Date    TimeSpeed-1Diff. Speed-2

51 13,968 04.07.2018 12:31:15N.m 99 rpm-0,2 % %29,50° -1,7 34 rpm

52 13,980 04.07.2018 12:32:00N.m 99 rpm-0,1 % %29,50° -1,7 35 rpm

53 13,984 04.07.2018 12:32:45N.m 99 rpm-0,1 % %29,25° -2,5 35 rpm

54 14,011 04.07.2018 12:33:30N.m 99 rpm0,1 % %30,50° 1,7 35 rpm

55 13,921 04.07.2018 12:34:15N.m 99 rpm-0,6 % %30,00° 0,0 35 rpm

56 14,023 04.07.2018 12:35:00N.m 99 rpm0,2 % %30,25° 0,8 35 rpm

57 13,945 04.07.2018 12:35:45N.m 100 rpm-0,4 % %30,00° 0,0 35 rpm

58 13,957 04.07.2018 12:36:30N.m 100 rpm-0,3 % %30,00° 0,0 35 rpm

59 13,910 04.07.2018 12:37:15N.m 99 rpm-0,6 % %30,00° 0,0 35 rpm

60 13,980 04.07.2018 12:38:00N.m 100 rpm-0,1 % %29,75° -0,8 35 rpm

61 13,937 04.07.2018 12:38:45N.m 100 rpm-0,5 % %29,25° -2,5 35 rpm

62 13,945 04.07.2018 12:39:30N.m 100 rpm-0,4 % %30,00° 0,0 35 rpm

63 13,984 04.07.2018 12:40:15N.m 100 rpm-0,1 % %30,25° 0,8 35 rpm

64 13,953 04.07.2018 12:41:00N.m 99 rpm-0,3 % %30,00° 0,0 35 rpm

65 13,980 04.07.2018 12:41:45N.m 100 rpm-0,1 % %30,00° 0,0 35 rpm

66 13,988 04.07.2018 12:42:30N.m 100 rpm-0,1 % %29,75° -0,8 35 rpm

67 13,992 04.07.2018 12:43:15N.m 100 rpm-0,1 % %29,75° -0,8 35 rpm

68 14,003 04.07.2018 12:44:00N.m 100 rpm0,0 % %30,25° 0,8 35 rpm

69 13,976 04.07.2018 12:44:45N.m 100 rpm-0,2 % %30,00° 0,0 35 rpm

70 13,988 04.07.2018 12:45:30N.m 100 rpm-0,1 % %30,00° 0,0 35 rpm

71 14,003 04.07.2018 12:46:15N.m 100 rpm0,0 % %30,00° 0,0 35 rpm

72 13,999 04.07.2018 12:47:00N.m 100 rpm0,0 % %29,75° -0,8 35 rpm

73 14,023 04.07.2018 12:47:45N.m 100 rpm0,2 % %30,00° 0,0 35 rpm

74 13,976 04.07.2018 12:48:30N.m 100 rpm-0,2 % %30,25° 0,8 35 rpm

75 14,015 04.07.2018 12:49:15N.m 100 rpm0,1 % %30,50° 1,7 35 rpm

76 14,003 04.07.2018 12:50:00N.m 100 rpm0,0 % %30,25° 0,8 35 rpm

77 13,949 04.07.2018 12:50:45N.m 99 rpm-0,4 % %29,50° -1,7 35 rpm

78 13,937 04.07.2018 12:51:30N.m 100 rpm-0,5 % %30,25° 0,8 35 rpm

79 13,980 04.07.2018 12:52:15N.m 100 rpm-0,1 % %30,00° 0,0 35 rpm

80 13,996 04.07.2018 12:53:00N.m 100 rpm0,0 % %30,00° 0,0 35 rpm

81 13,992 04.07.2018 12:53:45N.m 99 rpm-0,1 % %29,75° -0,8 35 rpm

82 14,007 04.07.2018 12:54:30N.m 100 rpm0,1 % %30,25° 0,8 35 rpm

83 14,046 04.07.2018 12:55:15N.m 100 rpm0,3 % %29,75° -0,8 35 rpm

84 14,003 04.07.2018 12:56:00N.m 100 rpm0,0 % %30,00° 0,0 35 rpm

85 14,019 04.07.2018 12:56:45N.m 100 rpm0,1 % %30,00° 0,0 35 rpm

86 13,996 04.07.2018 12:57:30N.m 100 rpm0,0 % %29,75° -0,8 34 rpm

87 14,035 04.07.2018 12:58:15N.m 100 rpm0,3 % %30,25° 0,8 35 rpm

88 14,046 04.07.2018 12:59:00N.m 100 rpm0,3 % %30,25° 0,8 35 rpm

89 14,031 04.07.2018 12:59:45N.m 100 rpm0,2 % %30,00° 0,0 35 rpm

90 14,023 04.07.2018 13:00:30N.m 100 rpm0,2 % %30,00° 0,0 35 rpm

91 14,066 04.07.2018 13:01:15N.m 100 rpm0,5 % %30,00° 0,0 35 rpm

92 14,031 04.07.2018 13:02:00N.m 100 rpm0,2 % %30,25° 0,8 35 rpm

93 14,042 04.07.2018 13:02:45N.m 99 rpm0,3 % %30,00° 0,0 35 rpm

94 14,046 04.07.2018 13:03:30N.m 100 rpm0,3 % %30,25° 0,8 35 rpm

95 14,046 04.07.2018 13:04:15N.m 100 rpm0,3 % %30,00° 0,0 35 rpm

96 14,070 04.07.2018 13:05:00N.m 100 rpm0,5 % %30,00° 0,0 35 rpm

97 14,062 04.07.2018 13:05:45N.m 99 rpm0,4 % %30,00° 0,0 35 rpm

98 14,054 04.07.2018 13:06:30N.m 99 rpm0,4 % %30,00° 0,0 35 rpm

99 14,081 04.07.2018 13:07:15N.m 100 rpm0,6 % %30,50° 1,7 35 rpm

100 14,070 04.07.2018 13:08:00N.m 99 rpm0,5 % %30,25° 0,8 35 rpm
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HS-Technik, TBPEC-12xx, 18240041

20.07.2018 10:06:04 hardFirst sample MCT, 40 °

Date printed:

Screw joint:



Tool model: TBPEC-12xx,  Serial No.: 18240041

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Date/time     measurement

20.07.2018 10:06:04Date/time random sample

08.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 898

1Measurem. No.LL  35,00 grd

UL  45,00 grd

X(R)  40,00 grd

TorqBeeDesignation

CEUS 8.2

20.07.2018 10:06:04

Random sample No. 2

HS-Technik GmbH
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Tool model: TBPEC-12xx,  Serial No.: 18240041

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
Graph
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Date/time     measurement

20.07.2018 10:06:04Date/time random sample

08.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 919

100Measurem. No.LL  35,00 grd

UL  45,00 grd

X(R)  40,00 grd

TorqBeeDesignation

CEUS 8.2

20.07.2018 10:29:13

Random sample No. 2

HS-Technik GmbH
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Tool model: TBPEC-12xx,  Serial No.: 18240041

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
Graph
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Date/time     measurement

20.07.2018 10:06:04Date/time random sample

23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 898

1Measurem. No.LL  35,00 grd

UL  45,00 grd

X(R)  40,00 grd

TorqBeeDesignation

CEUS 8.2

20.07.2018 10:06:04

Random sample No. 2

HS-Technik GmbH

Time  [sec]
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Tool model: TBPEC-12xx,  Serial No.: 18240041

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
Graph
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Date/time     measurement

20.07.2018 10:06:04Date/time random sample

23.08.2018Printout date

Coding

Test strategy First sample MCT

Tester M.Brkic

Cost Point/Dept.

Supporting points 919

100Measurem. No.LL  35,00 grd

UL  45,00 grd

X(R)  40,00 grd

TorqBeeDesignation

CEUS 8.2

20.07.2018 10:29:13

Random sample No. 2

HS-Technik GmbH
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Test certificate

Homologation
No. 197-1034564

EvaluationOK

Date/ Time 20.07.2018 10:06:04
Tester/ Name
Division QS

Transducer S/N
10Transducer
01033617

N.mM.Brkic

35,00 45,0040,00 39,9050 0,3052 5,461 5,357

Target angle LL UL Xq R S Cm Cmk Evaluation

1,5000 OK

Torque

Manufacturer Serial No.
TBPEC-12xx

Remark

rotation angle start torque 2,800N.m
8,40

40,00

Nm

grd amount of inspection 100

Model
HS-Technik

Target rotation angle
direction of rotation right

18240041

No. TorqueDiff.Angle Date    TimeSpeedDiff.

1 8,431-0,639,75 20.07.2018 10:06:04N.m° 50 rpm0,4% %

2 8,384-1,339,50 20.07.2018 10:06:18N.m° 50 rpm-0,2% %

3 8,411-0,639,75 20.07.2018 10:06:32N.m° 50 rpm0,1% %

4 8,4770,040,00 20.07.2018 10:06:46N.m° 50 rpm0,9% %

5 8,4770,040,00 20.07.2018 10:07:00N.m° 50 rpm0,9% %

6 8,415-0,639,75 20.07.2018 10:07:14N.m° 50 rpm0,2% %

7 8,483-0,639,75 20.07.2018 10:07:28N.m° 50 rpm1,0% %

8 8,4660,640,25 20.07.2018 10:07:42N.m° 50 rpm0,8% %

9 8,475-0,639,75 20.07.2018 10:07:56N.m° 50 rpm0,9% %

10 8,4500,040,00 20.07.2018 10:08:10N.m° 50 rpm0,6% %

11 8,440-0,639,75 20.07.2018 10:08:24N.m° 50 rpm0,5% %

12 8,4560,040,00 20.07.2018 10:08:38N.m° 50 rpm0,7% %

13 8,425-1,339,50 20.07.2018 10:08:52N.m° 50 rpm0,3% %

14 8,4680,640,25 20.07.2018 10:09:06N.m° 50 rpm0,8% %

15 8,343-1,339,50 20.07.2018 10:09:20N.m° 50 rpm-0,7% %

16 8,4330,040,00 20.07.2018 10:09:34N.m° 50 rpm0,4% %

17 8,297-1,939,25 20.07.2018 10:09:48N.m° 50 rpm-1,2% %

18 8,437-0,639,75 20.07.2018 10:10:02N.m° 50 rpm0,4% %

19 8,363-0,639,75 20.07.2018 10:10:16N.m° 50 rpm-0,4% %

20 8,439-0,639,75 20.07.2018 10:10:30N.m° 50 rpm0,5% %

21 8,324-1,339,50 20.07.2018 10:10:44N.m° 50 rpm-0,9% %

22 8,4700,640,25 20.07.2018 10:10:58N.m° 50 rpm0,8% %

23 8,328-1,339,50 20.07.2018 10:11:12N.m° 50 rpm-0,9% %

24 8,5081,340,50 20.07.2018 10:11:26N.m° 50 rpm1,3% %

25 8,347-0,639,75 20.07.2018 10:11:40N.m° 50 rpm-0,6% %

26 8,4500,040,00 20.07.2018 10:11:54N.m° 50 rpm0,6% %

27 8,349-1,339,50 20.07.2018 10:12:08N.m° 50 rpm-0,6% %

28 8,4580,040,00 20.07.2018 10:12:22N.m° 50 rpm0,7% %

29 8,404-0,639,75 20.07.2018 10:12:36N.m° 50 rpm0,0% %

30 8,433-0,639,75 20.07.2018 10:12:50N.m° 50 rpm0,4% %

31 8,345-1,339,50 20.07.2018 10:13:04N.m° 49 rpm-0,7% %

32 8,4230,040,00 20.07.2018 10:13:18N.m° 50 rpm0,3% %

33 8,345-1,339,50 20.07.2018 10:13:32N.m° 49 rpm-0,7% %

34 8,4070,040,00 20.07.2018 10:13:46N.m° 50 rpm0,1% %

35 8,3960,040,00 20.07.2018 10:14:56N.m° 49 rpm0,0% %

36 8,407-0,639,75 20.07.2018 10:15:10N.m° 50 rpm0,1% %

37 8,411-0,639,75 20.07.2018 10:15:24N.m° 49 rpm0,1% %

38 8,371-1,339,50 20.07.2018 10:15:38N.m° 50 rpm-0,3% %

39 8,4440,040,00 20.07.2018 10:15:52N.m° 49 rpm0,5% %

40 8,3900,040,00 20.07.2018 10:16:06N.m° 50 rpm-0,1% %

41 8,4771,340,50 20.07.2018 10:16:20N.m° 50 rpm0,9% %

42 8,409-0,639,75 20.07.2018 10:16:34N.m° 50 rpm0,1% %

43 8,4520,040,00 20.07.2018 10:16:48N.m° 50 rpm0,6% %

44 8,4480,040,00 20.07.2018 10:17:02N.m° 50 rpm0,6% %

45 8,4440,040,00 20.07.2018 10:17:16N.m° 50 rpm0,5% %

46 8,440-0,639,75 20.07.2018 10:17:30N.m° 50 rpm0,5% %

47 8,411-0,639,75 20.07.2018 10:17:44N.m° 50 rpm0,1% %

48 8,452-0,639,75 20.07.2018 10:17:57N.m° 50 rpm0,6% %

49 8,4870,640,25 20.07.2018 10:18:10N.m° 50 rpm1,0% %

50 8,407-1,339,50 20.07.2018 10:18:23N.m° 50 rpm0,1% %

Page 3 of 6



Test certificate

Homologation
No. 197-1034564

EvaluationOK

Date/ Time 20.07.2018 10:06:04
Tester/ Name
Division QS

Transducer S/N
10Transducer
01033617

N.mM.Brkic

35,00 45,0040,00 39,9050 0,3052 5,461 5,357

Target angle LL UL Xq R S Cm Cmk Evaluation

1,5000 OK

Torque

Manufacturer Serial No.
TBPEC-12xx

Remark

rotation angle start torque 2,800N.m
8,40

40,00

Nm

grd amount of inspection 100

Model
HS-Technik

Target rotation angle
direction of rotation right

18240041

No. TorqueDiff.Angle Date    TimeSpeedDiff.

51 8,4750,640,25 20.07.2018 10:18:36N.m° 50 rpm0,9% %

52 8,444-0,639,75 20.07.2018 10:18:49N.m° 50 rpm0,5% %

53 8,4890,640,25 20.07.2018 10:19:02N.m° 50 rpm1,1% %

54 8,4600,040,00 20.07.2018 10:19:15N.m° 50 rpm0,7% %

55 8,4911,340,50 20.07.2018 10:19:28N.m° 50 rpm1,1% %

56 8,477-0,639,75 20.07.2018 10:19:41N.m° 50 rpm0,9% %

57 8,4580,040,00 20.07.2018 10:19:54N.m° 50 rpm0,7% %

58 8,404-0,639,75 20.07.2018 10:20:07N.m° 50 rpm0,0% %

59 8,4750,640,25 20.07.2018 10:20:20N.m° 50 rpm0,9% %

60 8,427-0,639,75 20.07.2018 10:20:33N.m° 50 rpm0,3% %

61 8,4350,040,00 20.07.2018 10:20:46N.m° 50 rpm0,4% %

62 8,376-1,339,50 20.07.2018 10:20:59N.m° 50 rpm-0,3% %

63 8,4500,640,25 20.07.2018 10:21:12N.m° 50 rpm0,6% %

64 8,355-0,639,75 20.07.2018 10:21:25N.m° 50 rpm-0,5% %

65 8,5261,940,75 20.07.2018 10:21:38N.m° 50 rpm1,5% %

66 8,332-1,339,50 20.07.2018 10:21:51N.m° 50 rpm-0,8% %

67 8,4460,040,00 20.07.2018 10:22:04N.m° 50 rpm0,5% %

68 8,334-1,339,50 20.07.2018 10:22:17N.m° 50 rpm-0,8% %

69 8,4150,640,25 20.07.2018 10:22:30N.m° 50 rpm0,2% %

70 8,328-0,639,75 20.07.2018 10:22:43N.m° 50 rpm-0,9% %

71 8,4521,340,50 20.07.2018 10:22:56N.m° 50 rpm0,6% %

72 8,281-1,939,25 20.07.2018 10:23:09N.m° 50 rpm-1,4% %

73 8,4270,640,25 20.07.2018 10:23:22N.m° 50 rpm0,3% %

74 8,307-1,339,50 20.07.2018 10:23:35N.m° 50 rpm-1,1% %

75 8,402-0,639,75 20.07.2018 10:23:48N.m° 50 rpm0,0% %

76 8,3650,040,00 20.07.2018 10:24:01N.m° 50 rpm-0,4% %

77 8,4660,640,25 20.07.2018 10:24:14N.m° 50 rpm0,8% %

78 8,320-1,339,50 20.07.2018 10:24:27N.m° 50 rpm-1,0% %

79 8,4811,340,50 20.07.2018 10:24:40N.m° 50 rpm1,0% %

80 8,3780,040,00 20.07.2018 10:24:53N.m° 50 rpm-0,3% %

81 8,4581,340,50 20.07.2018 10:25:06N.m° 50 rpm0,7% %

82 8,345-0,639,75 20.07.2018 10:25:19N.m° 50 rpm-0,7% %

83 8,4440,040,00 20.07.2018 10:25:32N.m° 50 rpm0,5% %

84 8,384-0,639,75 20.07.2018 10:25:45N.m° 49 rpm-0,2% %

85 8,4831,340,50 20.07.2018 10:25:58N.m° 50 rpm1,0% %

86 8,3860,040,00 20.07.2018 10:26:11N.m° 49 rpm-0,2% %

87 8,4680,640,25 20.07.2018 10:26:24N.m° 50 rpm0,8% %

88 8,359-0,639,75 20.07.2018 10:26:37N.m° 49 rpm-0,5% %

89 8,4370,040,00 20.07.2018 10:26:50N.m° 50 rpm0,4% %

90 8,4090,040,00 20.07.2018 10:27:03N.m° 49 rpm0,1% %

91 8,4850,640,25 20.07.2018 10:27:16N.m° 50 rpm1,0% %

92 8,3960,040,00 20.07.2018 10:27:29N.m° 49 rpm0,0% %

93 8,378-0,639,75 20.07.2018 10:27:42N.m° 50 rpm-0,3% %

94 8,349-0,639,75 20.07.2018 10:27:55N.m° 50 rpm-0,6% %

95 8,4640,040,00 20.07.2018 10:28:08N.m° 50 rpm0,8% %

96 8,361-0,639,75 20.07.2018 10:28:21N.m° 49 rpm-0,5% %

97 8,4350,040,00 20.07.2018 10:28:34N.m° 50 rpm0,4% %

98 8,363-0,639,75 20.07.2018 10:28:47N.m° 49 rpm-0,4% %

99 8,386-0,639,75 20.07.2018 10:29:00N.m° 50 rpm-0,2% %

100 8,4130,640,25 20.07.2018 10:29:13N.m° 49 rpm0,2% %

Page 4 of 6



X card

A
n
g
le

 (
g
rd

)

190

188

186

184

182

180

178

176

174

172

170

Histogram

Angle (grd)

190188186184182180178176174172170

96

80

64

48

32

16

0 0 0

99

1 0 0

Probability grid

Angle (grd)

190188186184182180178176174172170

re
la

tiv
e
 c

u
m

u
la

tiv
e
 f
re

q
u
e
n
c
y
 in

 %

0.01
0.05
0.3

1.5
5

15

30
50

70
85

95
98.5

99.7

99.95
99.99

Graphic process analysis

4,623Cm

Cmk

UL

LL

Max

Min

xq

N

4,601

0,7210

180,0475

190,00

170,00

100

Tester M.Brkic

grd

grd

grd

grd

s

181,50

grd178,75

grd

08.08.2018

Target 180,00 grd

ID data overview

A
n
g
le

 (g
rd

)

190

188

186

184

182

180

178

176

174

172

170

X bar

UL

LL

Xb + 3σ

Xb - 3σ

Max

Min

target

181,5

HS-Technik, TBPEC-12xx, 18240041

20.07.2018 10:40:50 medium softFirst sample MCT, 180 °

Date printed:

Screw joint:
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Tool model: TBPEC-12xx,  Serial No.: 18240041

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Tool model: TBPEC-12xx,  Serial No.: 18240041

Manufacturer: HS-Technik,  Tool model: TBPEC-12xx
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Test certificate

Homologation
No. 197-1034564

EvaluationOK

Date/ Time 20.07.2018 10:40:50
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

170,00 190,00180,00 180,0475 0,7210 4,623 4,601

Target angle LL UL Xq R S Cm Cmk Evaluation

2,7500 OK

Torque

Manufacturer Serial No.
TBPEC-12xx

Remark

rotation angle start torque 2,800N.m
11,20

180,00

Nm

grd amount of inspection 100

Model
HS-Technik

Target rotation angle
direction of rotation right

18240041

No. TorqueDiff.Angle Date    TimeSpeedDiff.

1 11,222-0,6179,00 20.07.2018 10:40:50N.m° 50 rpm0,2% %

2 11,160-0,4179,25 20.07.2018 10:41:03N.m° 50 rpm-0,4% %

3 11,167-0,4179,25 20.07.2018 10:41:16N.m° 50 rpm-0,3% %

4 11,222-0,1179,75 20.07.2018 10:41:29N.m° 50 rpm0,2% %

5 11,3120,1180,25 20.07.2018 10:41:42N.m° 50 rpm1,0% %

6 11,2460,6181,00 20.07.2018 10:41:55N.m° 50 rpm0,4% %

7 11,2920,6181,00 20.07.2018 10:42:08N.m° 49 rpm0,8% %

8 11,2810,1180,25 20.07.2018 10:42:21N.m° 50 rpm0,7% %

9 11,2770,0180,00 20.07.2018 10:42:34N.m° 50 rpm0,7% %

10 11,183-0,3179,50 20.07.2018 10:42:47N.m° 50 rpm-0,2% %

11 11,093-0,7178,75 20.07.2018 10:43:00N.m° 50 rpm-1,0% %

12 11,148-0,1179,75 20.07.2018 10:43:13N.m° 50 rpm-0,5% %

13 11,1870,0180,00 20.07.2018 10:43:26N.m° 50 rpm-0,1% %

14 11,3080,3180,50 20.07.2018 10:43:39N.m° 50 rpm1,0% %

15 11,2420,6181,00 20.07.2018 10:43:52N.m° 50 rpm0,4% %

16 11,2570,8181,50 20.07.2018 10:44:05N.m° 49 rpm0,5% %

17 11,2180,0180,00 20.07.2018 10:44:18N.m° 50 rpm0,2% %

18 11,2770,0180,00 20.07.2018 10:44:31N.m° 50 rpm0,7% %

19 11,089-0,4179,25 20.07.2018 10:44:44N.m° 50 rpm-1,0% %

20 11,082-0,6179,00 20.07.2018 10:44:57N.m° 50 rpm-1,1% %

21 11,078-0,3179,50 20.07.2018 10:45:10N.m° 50 rpm-1,1% %

22 11,167-0,1179,75 20.07.2018 10:45:23N.m° 50 rpm-0,3% %

23 11,2770,3180,50 20.07.2018 10:45:36N.m° 50 rpm0,7% %

24 11,2260,6181,00 20.07.2018 10:45:49N.m° 50 rpm0,2% %

25 11,1990,3180,50 20.07.2018 10:46:02N.m° 49 rpm0,0% %

26 11,2340,6181,00 20.07.2018 10:46:15N.m° 50 rpm0,3% %

27 11,246-0,4179,25 20.07.2018 10:46:28N.m° 50 rpm0,4% %

28 11,078-0,3179,50 20.07.2018 10:46:41N.m° 51 rpm-1,1% %

29 11,152-0,4179,25 20.07.2018 10:46:54N.m° 50 rpm-0,4% %

30 11,125-0,3179,50 20.07.2018 10:47:07N.m° 50 rpm-0,7% %

31 11,2220,0180,00 20.07.2018 10:47:20N.m° 51 rpm0,2% %

32 11,3000,4180,75 20.07.2018 10:47:33N.m° 50 rpm0,9% %

33 11,2530,6181,00 20.07.2018 10:47:46N.m° 49 rpm0,5% %

34 11,2490,4180,75 20.07.2018 10:47:59N.m° 49 rpm0,4% %

35 11,2610,4180,75 20.07.2018 10:48:12N.m° 50 rpm0,5% %

36 11,2530,0180,00 20.07.2018 10:48:25N.m° 50 rpm0,5% %

37 11,160-0,1179,75 20.07.2018 10:48:38N.m° 50 rpm-0,4% %

38 11,066-0,6179,00 20.07.2018 10:48:51N.m° 50 rpm-1,2% %

39 11,113-0,3179,50 20.07.2018 10:49:04N.m° 50 rpm-0,8% %

40 11,183-0,1179,75 20.07.2018 10:49:17N.m° 50 rpm-0,2% %

41 11,2570,1180,25 20.07.2018 10:49:30N.m° 50 rpm0,5% %

42 11,2380,6181,00 20.07.2018 10:49:43N.m° 50 rpm0,3% %

43 11,2260,6181,00 20.07.2018 10:49:56N.m° 50 rpm0,2% %

44 11,2460,4180,75 20.07.2018 10:50:09N.m° 50 rpm0,4% %

45 11,246-0,3179,50 20.07.2018 10:50:22N.m° 50 rpm0,4% %

46 11,039-0,4179,25 20.07.2018 10:50:35N.m° 50 rpm-1,4% %

47 11,070-0,7178,75 20.07.2018 10:50:48N.m° 50 rpm-1,2% %

48 11,089-0,1179,75 20.07.2018 10:51:01N.m° 50 rpm-1,0% %

49 11,2220,3180,50 20.07.2018 10:51:14N.m° 50 rpm0,2% %

50 11,2340,3180,50 20.07.2018 10:51:27N.m° 50 rpm0,3% %
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Test certificate

Homologation
No. 197-1034564

EvaluationOK

Date/ Time 20.07.2018 10:40:50
Tester/ Name
Division QS

Transducer S/N
20Transducer
01032159

N.mM.Brkic

170,00 190,00180,00 180,0475 0,7210 4,623 4,601

Target angle LL UL Xq R S Cm Cmk Evaluation

2,7500 OK

Torque

Manufacturer Serial No.
TBPEC-12xx

Remark

rotation angle start torque 2,800N.m
11,20

180,00

Nm

grd amount of inspection 100

Model
HS-Technik

Target rotation angle
direction of rotation right

18240041

No. TorqueDiff.Angle Date    TimeSpeedDiff.

51 11,2260,7181,25 20.07.2018 10:51:40N.m° 49 rpm0,2% %

52 11,1950,3180,50 20.07.2018 10:51:53N.m° 49 rpm0,0% %

53 11,2140,4180,75 20.07.2018 10:52:06N.m° 50 rpm0,1% %

54 11,203-0,3179,50 20.07.2018 10:52:19N.m° 50 rpm0,0% %

55 11,054-0,1179,75 20.07.2018 10:52:32N.m° 50 rpm-1,3% %

56 11,066-0,6179,00 20.07.2018 10:52:45N.m° 50 rpm-1,2% %

57 11,058-0,3179,50 20.07.2018 10:52:58N.m° 50 rpm-1,3% %

58 11,2610,4180,75 20.07.2018 10:53:11N.m° 50 rpm0,5% %

59 11,2690,4180,75 20.07.2018 10:53:24N.m° 50 rpm0,6% %

60 11,2570,6181,00 20.07.2018 10:53:37N.m° 49 rpm0,5% %

61 11,2690,6181,00 20.07.2018 10:53:50N.m° 50 rpm0,6% %

62 11,257-0,1179,75 20.07.2018 10:54:03N.m° 50 rpm0,5% %

63 11,167-0,3179,50 20.07.2018 10:54:16N.m° 50 rpm-0,3% %

64 11,058-0,6179,00 20.07.2018 10:54:29N.m° 50 rpm-1,3% %

65 11,109-0,3179,50 20.07.2018 10:54:42N.m° 50 rpm-0,8% %

66 11,1250,0180,00 20.07.2018 10:54:55N.m° 50 rpm-0,7% %

67 11,2420,3180,50 20.07.2018 10:55:08N.m° 50 rpm0,4% %

68 11,2060,6181,00 20.07.2018 10:55:21N.m° 50 rpm0,1% %

69 11,2340,6181,00 20.07.2018 10:55:34N.m° 50 rpm0,3% %

70 11,2650,7181,25 20.07.2018 10:55:47N.m° 49 rpm0,6% %

71 11,203-0,1179,75 20.07.2018 10:56:00N.m° 50 rpm0,0% %

72 11,167-0,1179,75 20.07.2018 10:56:13N.m° 50 rpm-0,3% %

73 11,023-0,4179,25 20.07.2018 10:56:26N.m° 50 rpm-1,6% %

74 11,086-0,3179,50 20.07.2018 10:56:39N.m° 50 rpm-1,0% %

75 11,078-0,3179,50 20.07.2018 10:56:52N.m° 50 rpm-1,1% %

76 11,2220,4180,75 20.07.2018 10:57:05N.m° 50 rpm0,2% %

77 11,1710,4180,75 20.07.2018 10:57:18N.m° 50 rpm-0,3% %

78 11,2260,4180,75 20.07.2018 10:57:31N.m° 50 rpm0,2% %

79 11,2300,3180,50 20.07.2018 10:57:44N.m° 49 rpm0,3% %

80 11,1830,0180,00 20.07.2018 10:57:57N.m° 50 rpm-0,2% %

81 11,058-0,3179,50 20.07.2018 10:58:10N.m° 50 rpm-1,3% %

82 11,031-0,4179,25 20.07.2018 10:58:23N.m° 50 rpm-1,5% %

83 11,054-0,6179,00 20.07.2018 10:58:36N.m° 50 rpm-1,3% %

84 11,125-0,1179,75 20.07.2018 10:58:49N.m° 51 rpm-0,7% %

85 11,2340,4180,75 20.07.2018 10:59:02N.m° 50 rpm0,3% %

86 11,1950,4180,75 20.07.2018 10:59:15N.m° 50 rpm0,0% %

87 11,1950,6181,00 20.07.2018 10:59:28N.m° 50 rpm0,0% %

88 11,1910,1180,25 20.07.2018 10:59:41N.m° 50 rpm-0,1% %

89 11,164-0,4179,25 20.07.2018 10:59:54N.m° 50 rpm-0,3% %

90 11,047-0,6179,00 20.07.2018 11:00:07N.m° 50 rpm-1,4% %

91 11,070-0,7178,75 20.07.2018 11:00:20N.m° 50 rpm-1,2% %

92 11,113-0,1179,75 20.07.2018 11:00:33N.m° 50 rpm-0,8% %

93 11,2380,0180,00 20.07.2018 11:00:46N.m° 50 rpm0,3% %

94 11,2140,4180,75 20.07.2018 11:00:59N.m° 50 rpm0,1% %

95 11,2610,7181,25 20.07.2018 11:01:12N.m° 50 rpm0,5% %

96 11,2300,3180,50 20.07.2018 11:01:25N.m° 50 rpm0,3% %

97 11,199-0,1179,75 20.07.2018 11:01:38N.m° 50 rpm0,0% %

98 11,105-0,4179,25 20.07.2018 11:01:51N.m° 50 rpm-0,8% %

99 11,058-0,4179,25 20.07.2018 11:02:04N.m° 50 rpm-1,3% %

100 11,1170,0180,00 20.07.2018 11:02:17N.m° 50 rpm-0,7% %

Page 6 of 6



Kal brier aboratorium für dle l\,4essgrösse Drehmoment und Drehwinkel

Calibration laboratory fot the measuring value torque and ratational angle

akkreditiert durch die I accredited by the

Deutsche Akkreditierungsstelle GmbH
als Kalibrierlaboratorium im I as calibration laboratory in the

DeutschenKalibrierdienst DKD

Kalibrierschein
Calibration Certificate

KISTLER
measure, analyze. innovate,

( oettsl\
Akkred lierungsstele
u-K-t 7577-01-04

Ka ibr eze chen
Calihralion label

Gegenstand:
Object

Aufnehmer / Transducer :

N/od.Nr / Mod.No :

ArtikeLnr / A,'1 No :

Nenndrehrnomenl / Nom lq. :

Serien-Nr / Se/ial rumber:
HeßIelle( I M an uf actu ret :

[,4essgerät / Measuring box :

Ny'od Nr / ModNo :

Artike nr / Äd.No.

Seren-Nr / Se'a/ ,lmber :

Heßletlet I M a n ufact ure r'.

Auftraggeber:
Customer

Auftragsnummer:
Order No

Anzah der Selten des Kal briersche nes:
Number of pages of the cedificate

Drehmomentaufnehmer mit Messgerät
lorque transducer with measuting box

30135004
30135004
10 N.m
'1033620

Kistler Remscheid GmbH, 42897 Remscheid

5413-53921314
9014020
1034564
Kistler Remscheid GmbH, 42897 Remscheid

HS-Technik GmbH

lm Martelacker 12

79588 Efringen-Kirchen
201097 4'l
vomftrcm 2017-11-14

Dieser Kalibrlersche n dokumentiert dle Rückführung
auf nat ona e Normale zur Darstellung der Einhe ten
n Ubere nstimmung rnit dern internationalen
E nhe tensystem (Sl).
Der DAkkS ist Untezeichner der mult aleralen
Übereinkommen der European co-operation for
Accreditation (EA) und der lnternational Laboratory
Accredltaton Cooperaton (ILAC) z!r gegense tigen
Anerkennung der Kalibriersche ne.
Fur die Elnhaltung ener angemessenen Frist zur
Wlederholung der Kalibrlerung st der Benutzer
veranhvort ch.

This calibratian ceftificate dacuments the tractability
to natianal slandatds. which realize the unils of
measurement accatding to the lnternatianal System
of Units (Sl).
The DAkkS is signatary ta the multilateral
agreements af the Eurapean co-aperatian far
Accreditation (EA) and of the lnternational
Labotatary Accrcditattan Caapetalion (ILAC) fat lhe
mutual recagnition of calibratian ceftificates
The user is abliged to have the object recalibrated at
apprcpiate intervals.

Datum der Kalibrierung:
Dafe of calibration

2018-03-07

Dieser Kalibrierschein darf nua vo ständig und unveränderl weiterverbreitet werden. AuszÜge oder AnderLrngen bedÜrfen der Genehrnigung
sowohl der Deutschen Akkredit erungsstelle GmbH a s auch des ausstellenden Kalibrier aboTatoaiums.

Ka b erscheine ohne Unterschrlft haben keine Gü tigkeit.

This calibrction ceftificate may nat be rcproduced other than in full except with the permission of both the Deutsche Akkreditierungs stelle
GmbH and the issuing labaratory. Calibratian cediftcales without signature are nat valid.

This Calibralion Ce ificate is basecl on the gerntan language ln case af doubl anly the german versian is valid

Le ter des Kalibrierlaborätoriums

Head af lhe calibtation labaratory

Dr. rer. nat Ludwg Freise L. Freise

Datum

Dale

2018-03"09

Beärbe ter

Teelon-D!rchwah i Telephon ettens on

(..19)02'191 698'o (+49)02191 60023Kister Remsche d GmbH



Seite 2 zum Kalibrierschein vom 2018-03-07

Page 2 of the calibratian cerificate of 2A18-03-07

1

2

Kalibrierverfahren / Calibration Procedure'.

Kalibriereinrichtung / Calibration device '.

2.1 Messuns cherheit für jede Drehmomentstufe n%
Unceftainty of measurcment relaled to torque in yo

Kalibriergegenstand / Calibtation device :

3.1 Justie.werte des Anzeigegerätes /
Adjustment values of the indicatian device
Justierwiderstand /adju stment resistar :

3.2 AnschLusskabel / /rpuf cable :

3.3 Schaltungsart / C/rcult fype:
3.4 Einspannteile / Adaptors :

Kalibrieranordnung / Calibration installation .

4.1 E nbaustellungen / Mounting pasitions.
4.2 Drehmomentvektot I Tarque vectar:

lJmgebungsbedingun gen I environmental cond itions I

Ka brierternperatur / Calibratian temperalure :

relative Luftfeuchte / Relative humidity:
Aulnehmernullsignale I Transducer zero signals '.

vot Etnhau I before mounting:
nach Kalibrierung / after calibratlan :

Zusätzliche Angaben I Additional information I

Eingebautin/Bu t n: N,4od. Nr.: 5413-4821/10 S/N: 1033617
PGM:12.212.63

Rechtsdrehmoment / cw lorqu-. :

D N EN 1SO51309:2005

1402052
Drehnroment /
Tarque in N n

44
66

Erw
Exp

Ivlessunsicherhelt /
Unceftainty (k = 2) n %

8
10

-8
-10

0,1

0,1

0,1

0,1

0,1

0,1

0,1

0,7

0.1

0,1

9,7Nm

40,000 ko
Stecker ntern

6-Leiter
114',

2x90"
vertika / vertical

22 "C
48.5 % r.H.

0,000 N rn
0,000 N m

8 Auswertung / Änalysis
8.1 Kalibrierergebnis I Calibration results

Linksdrehmoment / anticlackw se totque

Dreh-

moment /
torque

inNm

Signal/
sighal

inNm

Fall l/ case I

rel. [4essunssicherheit /
rel. uncertainty

k =2
Ausgleichsfunktion

kubisch / cublc, in %

rel. Uns.-intetuall/

rel. unceft. interval

linear, in %

Fall ll /
Signal/
signal

inNm

case ll
rel. Uns.- ntervall/

rel. unceft. inteNal
k =2

linear. in %

Rechtsdrehmoment / clock ise torque
0
2

4

B

10

0,001
2,003
4,004
6,004
8,004

10.003

0,483
0.263
0,193
0,163
0,133



Seite 3 zum Kalibrierschein vom 2018-03-07

Page 3 of the calibration cerificate of 2A18-03-07

8.2 Klasseneinstufung nach DIN 51 309 i Classification according to DIN 51309

9 lvessdaten / measuring data

Linksdrehmoment / anticlockwise torque

N.m 1. oreload 0' 2 preload 0' 3 pre-load 0" 0'up1 0" down 0'up2

Nm preload 90' 90'up 90" dov'ar pre load 160' IEO- up 1EO- down

I inks.lrehmomenl / ari;clockwise taroue
0,05
0,1

0,2
05

1

2
5

2

6
I

10 10,002

2,007
4,442
6,002
8,002

10,002

2,004
4,004
6,004
8,003

10.002

Nm preload 90' 90'up 90' dovtn pre load 180' 180' up 180'down

Klasse
Class

Fall l/
kubische Ausgleichsfunktion

cuhic interpolation
von/from bis / to

inNm

case I

lineare Ausgleichsfunktion
linear interpolation

von/from bis / to
inNm

Fall ll/ case ll
lineare Ausgleichsf unktion

linear interpolation
vonfrom bis / to

inNm
echtsdrehmoment / c/ockwise faroue

0,05
0,1
o2
05

1

2
5

2 10



Seite 4 zum Kalibrierschein vom 2018-03-07

Page 4 of the calibration ce ficate of 2018-03-07

'10

10.1

'10.1.1 Rechtsdrehmoment / c/ockwse torque.

S+

10.1.2 Linksdrehmoment/anticlackwisetorque:

lnterpolationsgleichu ngen I lnterpolation equations S n Nrn M n Nm
Fall l, Kubische lnterpolationsgleichung / Case l, Cubic interpolation equation:

s

1,00047500 M
s

s,+

(siehe Fußnote / see footnole )

(siehe Fußnote / see footnole )

S

0.00000000 M,
s

s3

s3S+

10.2 Fall l, Lineare lnterpolationsgleichung / Cäse I, Linear interpolation equation

1A.2.1 Rechtsdrehmoment / clackwise torque: 922 Lin ksdrehmoment / articlackwise torque:

10.2.3 Rechts- und Linksd reh mo.r,enl I clockwise and anticlockwise tarque:

S

0,9995

10.3 Fall ll, Lineare lnterpolationsgleichung / Case II, Linear interpolation equation

10.3.1 Rechtsdrehmoment / c/o ckwise torque: L3.2 Linksdrehmoment / articlackwise torque

0 0000

10.2.3 Rechts- und Linksdrehmoment / c/ockwise and anticlockwise tarque.
0,50023750 M

0.4998 s

1 1 Kennwerte nach DIN 51309 / C/assification criteria according to DIN 51309

Kriecheinfluss aus Kurzzeitkriechen / Creep influence from short-term creep
Vor der ersten l\lessreihe wurde die Signaländerung während e ner dre minüt gen WartepaLlse reg skiert.
The signalvariation during a three-mtnute waittng inteNal was recarded before the first series.
Das mit dem Faktor 4 muitiplizierte Kurzzeitkrlechen ergibt / the shaft-term crcep multiplied by 4 yields:

'tI.'l

De Besl mmung der nearen nlerpolationsg echlng f!r Rechts- und L.ksdrehmoment 
'sl 

nrcht idenl sch m I € nem Ka lbr€rergebn s lur

Wechse d.ehmome.l sreermdg chtes mln!rei.emKa br erraklordas a.zeigeqedl optma lnrRe.hls !nd L.ksdrehmomenl anzupassen

fhe linea. interpalal@n equation fo. clackwise torqte and anrclöcrwise tatqüe.ant be Ltse.t as a cahbraton resLttf.t atternating tötque

]t only can be os-.tl lo adjust lhe in'ticat raptinallylat ctockv,se tarqoe änd antbla.kwlse ta.qte wth a srqle catbrat@nlactat

Fall ll / case ll

MK

inNm

b'

i
tn o/"

b
v

in oÄ

fo

Y7

in ak

L 
",u
Y

lnö
Y

in a/.

b'

4
in ah

b

Y,
in a/.

fO

Yhe

in o/o

t
in o/o

la in
yh

in o/o nNm
10

B

6
4
2
0

0,000
a.412
0.017
0,050
0,'150

0.020
0,025
0,017
0,025
0,050

o.ozo

0.025
0,050
0,100
0,349

0,030
0.447
0,062
0.100
0.150

0 002

0,002
0.002
0,002
a,oo2



Seite 5 zum Kalibrierschein vom 2018-03-07

Page 5 af the calibration ce ficale of 2018-43-47

12 Oarstellung der Ergebnisse in Diagrammen / Resurts in diagrams
Bezugswe.t / Refe/etce value: 10,003 N m

0,07

Links- bzw. Rechtsdrehmoment / c/ockwrse resp. anticlockwise torque
Abweichungen bezogen auf den Endwert / deviation relative to nax. calbratian tarque

0,06

0,05

0,04

0,03

0,02

0,01

0,00

-0,01

-0,02

Rel. lnterpolationsabweichung v. M.l lnterpolation eftor relative to actual value
Links und Rechtsdrehmomenl getrennt / anticlockwise and clockwise iorq!re separate,\7

0,60

0,50

0,30

0,20

0,10

0,00

Die Deutsche Akkred t erungsslel e GmbH st lJnteze chner der |nu t atera en Ubere nkomanen der E!ropean co-operation for

Accredital on (EA) und der International Laboratory Accredilalion Cooperat on (ILAC) zur gegense tigen Anerkennung der Kal br ersche ne

DieweterenUnterzechnernnerhabundaußerhabEuropässinddenlnternetseitenvonEA(\44^/r'european-accredtatonorg)und
LAC (w\^ v. ac org) zu enlnehmen.

The DAkkS is signatary ta the mullilateral agreenents af lhe Eurapean co-operalian far Accredilalian (EA) and of the lnlernaLonal

Laboratory Accredilalian Caoperatan (ILAC) fat lhe mutual recagnitian of calibGtian ceftificales

Fat fuiher infarnatian please visit www.european accrcditattan arg and www ilac.arg.



Messgerätefä h i g keitsu nters uch u n g
Me a su re me nt C ap a b il ity Te st
Kalibrierlaboratorium für die l\4essgröße Drehmoment und Drehwinkel
Calibration laboratory for the measuing value torque and angle

scHAr&
A Kistler Group Company Nr./IVo.: D-50402

Gegenstand:
Object

Sensor / Sensor:

N/lod.Nr / ModNoi
Artikelnr. / Ad.No:
Nennwerl / Nom valre- :

Serien-Nr. / Sera/ rumber:
Heßlellet / Ma n ufacturer :

Messgetäl I Measuring box:

Mod.Nr / ModNo;
Artikelnr. / A,'l.No:

Serien-Nr. / Serla/ l)umber:
Heßlellet I M an ufaclu rcr.

Auftraggeber:
Customer

Drehmomentaufnehmer mit Messgerät
torque transducer with measuring box

30135004
30135004
10 N.m

1030151
SCHATZ GmbH, 42897 Remscheid

5413-5392/304W4
't0000014

1014437
SCHATZ GmbH, 42897 Remscheid

HS-Technik GmbH

lm Martelacker l2
79588 Efringen-Kirchen

20109314
vom/from 2017-08-07

Dieser Kalibrierschein dokumentied die Ergebnisse
aus der Ermiftlung des Zusammenhangs zwischen
den angezeigten Weden dieses lvlessgerätes bzw.
dieser Messeinrichtung und den zugehörigen,
durch Normale festgelegten Werten der
lvlessgröße Drehmoment unter vorgegebenen
Bedingungen.
Die verwendeten Normale sind rückgefühd auf das
DAkkS-Laboratorium der SCHATZ cmbH, welches
nach DIN EN ISO/IEC 17025 arbeitet.
Das angewandte Kalibrierverfahren isi validie(.
Für die Einhaltung einer angemessenen Frist zur
Wiederholung der Kalibrierung ist der Benutzer
verantwortlich.

This calibrctian clocument proves the result fron
the determinatian of the coherence between
displayed values of lhis measuing instrument
resp. device and caftesponding torque values, that
have been fixed by conpaisonstandards under
glven conditions.
The conparison standards app ed arc trcceable lo
the DAkkS laborclory of SCHATZ GnbH which
wotks according to DIN EN ISO/|EC 17025.
The applied calibrctian procedure is validated.
The user is abliged to have the object re-
calibrcted at apToqiate inteNals.

Bearbeiter

Persan respon6ible

L. Freise

Auftragsnummer:
Order No.

Anzahl der Seiten des Kalibrierscheines:
Number of pages of the ceftificate

Datum der Kalibrierung:
Date of calibration

2017 -09-17

Diesea Kalibrierschein darf nur vollstaindig und unveränderl weiterverbreitet werden. Auszüge oder Änderungen bedüden
derGenehmigung des ausstellenden Kalibdedaboratoriums.
Kalibrießcheine ohne Unterschrift und Stempel haben ke'ne Griltigkeit.
This calibrction ceftificate nay nat be rcproduced other then in fulltext except with the permissian af the issuing laboratory
Calibrctian ceftificates without signature and seal are nat valid.
This Calibration Ceftificate is based on the geman language. ln case af doubt oniy the gernan version is valid

Datum

Date

2017 -09-26

Leiter des Kalibrierlaboratoriums

Head of the callbration laboratory

2z--"' /,,--;-.
.:t- 4=-a-/.t'''

Dr. rer. nal-
T

SCHATZ GmbH
Kalibrierlaboratorium
Kölner Str. 71

42897 Remscheid

02191/698-0

extension

02191t60023



Seite2 zurMessgerätefähigkeitsuntersuchung D-50402
Page 2 of the Measurement Capability Test

1 Kalibriereinrichtung / Calibration Unit:

Bezugsnormal / Reference Standard. 1002052
l\4essunsicherheit I Unceftainty of Measurement . 0,10 o/o

2 Kalibrieranordnung / Calibration Mounting:

Einbaulage / Mounting Position verttkal / vertical
Einbauteile / Mounting Pafts. 114"

3 Kalibriertem peratur / Temperaturet 2'1,9"C

4 Kalibrierverfahren I calibration procedurei l/essgerätefähigkeitsuntersuch ung

l\4easurement Capability Tesi

5 Kalibrierergebnis für das Rechtsdrehmoment / Calibration result for clockwise torque:
Justierwert / Adjustment Value: 9,57 N m

Messergebnisse in N.m

6 Bemerkungen I Remarks:

PGM 12.212.28
Eingebaut in Mod.-Nr.: 5413-4821110 S/N:1030149

Sollwert

4.000
M6s\derte ca. 600/0 v.E. Sollwert

6.000
l\resswerte 100% Sollwert

10.000
4,001

0' 4,002
4,002
4,002
4.000

6,002
6,002
6,001
6,001

6,000

10,001
10,002
10,001
10,002
10.001

4,000
90" 4,002

4,002
4,001
4.002

6,001
6,002
6,003
6,002
6.003

10,004
10,003
10,002
10,002
10.003

4,001
180" 4,000

4,001
4,002
4 000

6,000
6,000
6,001
6,00't
6.001

10,000
10,000
'1 0,001
10,001
'10,002

270"
4,002
4,001
4,002
4,001
4.001

6,001
6,00'1
6,002
6,002
6.001

10,000
.10,002

10,002
10,002
10 000

Vittelwert (x{ue0
Standardabweichung (s)
döweichung (A)

Prozeßtoleranz t
Sollvorgabe
Cg
cgk
Erqebnis

4,001
0,001
0,001
10,0%

6,00'l
0,001
0,001
10,)yo

10,002
0,001
0,002
10.00/.

I,JJ
33,91
33.38

1,33
45,71
45.20

1,33
60,66
60.19

fähiq fähis fähis



Kalibr erlaboratorium für die Messgrösse Drehmornent und Drehwinkel

Calibration laboratory for the measuring value torque and rotational angle

akkreditiert durch die I occredited by the

Deutsche Akkreditierungsstelle GmbH
als Kalibrierlaboratoriu m im f as calibration laboratory in the

Deutschen Kalibrierdienst DKD

Kalibrierschein
Calibration Certificate

KISTLER
measure. analyze. innovate.

I( DAKKS
Akkredihe.un€sstelle
D,K,r7572-01-00

Ka ibr eze chen
Calibration label

Gegenstand:
Object

Aufnehmer / Transducer :

lvlod Nr / Mod No l

Artikelnr / 4,.1 No :

Auflösung / Resolution

Serien-Nr / Se/ial n./mber:

Hetsle let I M an ufa cl u rer :

Messgetät I Measuring box :

[,4od Nr / Mod.No.:

Artikelnr / Ärl No :

Seren-Nr / Sera/ rumber
Heßlellet I M a n u f act ue r

Auftraggeber:
Customet

Auftragsnumrner:
Order No

Anzahl der Seiten des Ka ibr erscheines:
Number of pages of the cetlificate

Drehwinkelsensor
angle transducer

30135004
30'135004
0,2s"
1033620
Kistler Remscheid GmbH, 42897 Remscheid

5413-5392t31 4
9014020
1034564
Kistler Remscheid GmbH, 42897 Remscheid

HS-Technik GmbH

lm Martelacker 12
79588 Ef ringen-Kirchen
201097 41

vomlltom 2017-11-14

Dieser Ka brierschein dokumentert die Ruckfüh.un9
auf nationale Normale zur Daastellung der E nheilen
rn Ubere nstimmung mit dem nternationa en
E nheitensystem (Sl).
Der DAkkS ist Unte.ze chner der multilatera en
Überenkommen der European co operation for
Accreditatiof (EA) und der nternaUona Labo.atory
Accreditation Cooperation ( LAC) zur gegenseitgen
Anerkennung der Kalibr erscheine.
Für de Einhaliung einer angemessenen Frst zur
Wiederho ung der Ka brierung ist dea Benutzer
veranfu,rortlich.

This calibrction certificate documents the trcclability
ta national standarcls, which realize the untts af
measuremenl accardtng to the lnternattanal System
af Units (Sl).
The DAkkS is signalory to lhe multilateral
agreements of the Eurapean co-operatton far
Accreditation (EA) and of the lnternatianal
Labaratory Accreditation Cooperation (ILAC) fat the
mutual recognition of calibraltan ceftificates
The user is obliged to have the object recalibrated at
apprcp ate inteNals

Dalum der Kal brierungl
Date of calibration

2018-03-08

D eser Kalibrierschein darf nur volständ g und !nverändert weiterverbreitet werden. Auszüge oder Anderungen bedurfen der Genehmiguag
sowohl der Deutschen Akkred tierungsstelle GmbH a s auch des ausstellenden Kalibrier aboratoriums.
Kalibr ersche ne ohne Unterschr ft haben keine Gu tigkeit.

This calibrction cedificate may nat be reptoduced other than in fu except with the pemission of both the Deutsche Akkrcditietungs stelle
GmbH and the issuing laboratory. Calibratian certiftcales without signature are nat valid.

This Calibration Ceftificate is based on lhe qerman language ln case of doubt only lhe german version is valid.

Datum

Dale

2018-03-09

Leiter des Kalibrierlaborator ums

Head af the calibration labatatory

'/.'<_/a*
Dr rer nai Ludwig Freise

Bearbeiter

/ -22.'--
Te eion Durchwsh /Telepho. ettens@.

(r49)02r91 698 0 (+49) 02191 60023K sller Remsche d GmbH
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3

4

5

5.1

Kalibriereinrichtung / Calibrction device I

I\,4essuns cherheit im l,4essbereich ]:

Kalibrieranordnung / Calibrction Mounting i

Elnhaulage I Mounting Posiüan
E nbaule le I Mounling parls :

Umgebungsbedingungen I conditions i

Dtehzahl I Rotation speed:

Kalibrierverfahren / Calibrction Prccedure :

Ort der Kalibderung

Bemerkungen / Remal*s :

Kalibrierergebnis / Calibration lesult i

Wkl Referenz: ROD 280 S/N: 57920944 mit ND 287 S/N: 30969919
0 25"

vedikal / vert cal
1t4'

22,0'C 48,5%rH.

manuel/manual

VDIA/DE 2648 Blatl 1 / sheel 1

Kistler Remscheid GmbH

Kälibrleriaboraiorium

Anzeigenabweichung 0,19'
Display Deviation

l\ressunsicherheiti
Unceftainty

0,67 "

Die Berechnungen erfolgten nach vDl/r'DE 264t Alatt 1,

' Angegeben istdie eNeterte lleßlnsicherh€il. d e sich als der Slandärdm€ ßuns cherhe t dlrch MuLtiplkation mtdem E Meil€rlngslaktor k=2 €rgibt

Der Wert der M eßgröße iegl irn Regelia I mit e ne. Wahrsche n ichke t von än.ah€rnd 95% im zugeordnete. Werleintetoal
? Berechnel wurden de Kennwe(e as Stand:rdabwerchungen aus den Ergebissen von vier Messrehen

" Anqeqeben lsl der Milte werl der AnzeEenabwe6h!.9 als den Ergebn ssen von v er Messreihen

fhecabualtion sas nade accotding VDINDE 2644 Paft1.
The characterislic vatues ate calcülated ta standard devralion of föut measutenenls

The repatled uncedainty is slaled as lhe calculalbn ol lhe slandatd devtalon

Der Sensor hat keinen abso llen N !r punkt Tabe e 7 ze gt d e Ergebn sse e ner w I kLr rl chen Koppllng von Referenz u.d Drehmome.tgeber
Es wird a s Eruebnis das nteryäl der AnzeEenabwe chung Lrnd d e maxrmae Messuns
lrpe<rahp l lin F.r"f.16r Sv.tcmc ni.hr heriicksi.hlidt Nä.h reder Messrerhe Sensc

Zielwerl Anzelgeabweich u ng3 l\,4essunsiche rheill

Taeel value Display Deviation Uncerlainty

in' in ' in'

Wiederho präz s on'? Auflösung
repeatabilily resolution

in' n'

0

30
60
90

120
150

180

210
240
270
300
330
360

0,00
-0,07
0,03
0,02
-0,09
-0,06
-0,10
-0,18
-0,09
-0,19
-0,09
-0,04
003

0,38
o,4 /
o,47
0,54
0,59
0,63
0,55
0,60
0,55
0,50
0,64
0,67
0.45

0,00
o 14

0,1 3

0,1 9

o,23
0,25
0,20
0,23
a,2a
0,16
0,26
0,28
0,12

o,25
0,25
0,25
4,25
0,25
0.25
0.25
0.25
o,25
0,25
0,25
0,25
0,25
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Messdaten I indicaled values:

g Diagrcmm I diagram:

ft,4esswerte Referenz

in'

Messwerte Prü{ling

000
30,23
63,56
91,03

121,41
149,42
184,23
211,42
244,29
27496
300 02
330,87
359,87

000
30 89
60,18
89 99

120.80
151,23
180,21
212,92
244,18
274,49
301,61
331 51

360 09

0,00
29,83
59,88
89,98

120,14
150,07
180,02

212,17
240,42
27075
300 86
329,74
363,19

0,00
30,57
59,99
92,16

120 91

151 29
180 14

210 37
240.33
270,41
299,88
330,16
364,24

Posilion

Einlauf 0' 90" 180' 270'

0,00
30,00
63,75
91,25
122,0

149 50
180,25
211,25
240,04
274,75
299,75
331,00
359,75

0,00
31,00
60,25
90,00

124,t5
151,00
180,00

212 5A

240 00
269 75
301,25
331,25
360,25

0,00

59,75
89 75

11975
14975
119,15
212,54
240,75
270,54
301,00
330,00
363,25

000
30 50
60,00

120,75

151,50
180,25
210,50
240,50
270,50
300 00
329 87
360,25

0' 90' 180' 274"

2,00'

1,50'

1,00'

-0,50.

-1,00'

D e Deutsche Akkreditierungsste le GmbH ist Unlezerchner der mu tialeralen Übere nkomrnen der European co-operatlon lor
Accred tation (EA)und der lniernatona Laboratory Accreditaton Cooperation ( LAC) zLrr gegenseitigen AnerkennLrng der KalbrierscheLne.

D e welteren Uitezeichner nnerhalb !nd außerha b ELrropas sind den nlernelseilen von EA lM/W european äccreditat on.org) und

LAc (vV!W.iac.org) zu eninehmen.
The DAkkS is signatoty ta the nultilatercl agreements af lhe Euapean ca-apera on for Accreditatian (EA) and of the lnternalianal
Labaralarv Accrcditalion Caoperation (ILAC) far the mutual .ecagnilian al caljbra an cettiflcales
Far funher information please visil wvw european accredltation arg andw ilac arg



Kalibr erlaboratorium für die Messgrösse Drehmoment und Drehwinkel

Calibration laboratory for the measuring value torque and rotational angle

akkreditiert durch die I accredited by the

KISTLER
measure, analyze. innovate.

l( na*sll o.,,r..n.
AkkreditierLnCssrelle
D-K-17572,01-00

Deutsche Akkreditierungsstelle GmbH
als Kalibrierlaboratorium im I as calibratlon laboratory in the

Deutschen Kalibrierdienst DKD

Kalibrrerschein

Calibration Certificate

Ka ibr eze chen
Calibration label

Gegenstand:
Abject

Aufnehmer / Transducer :

lvod Nr / Mod No l

A.tikelnr. / Ari No r

Nenndrehmoment / Nom tg. :

Serien-Nr. / Se/lal number:

Hetsle let I M an uf acl u re|

Messgetäl I Measuring box :

N4od Nr / Mod No.:

Artikelnr. / Äd.No. :

Seren-Nr. / Seria/ number

Neßlellet I M a n u lacturc t

Auftraggeber.
Customer

Auitragsnurnmer:
Order No.

Anzahl der Seiten des Kalibrierscheinesi
Number of pages of the cetlificate

Drehmomentaufnehmer mit Messgerät
torque transducer with tueasuting box

30135005
30135005
20 N.m
1032160
Kistler Remscheid GmbH. 42897 Remscheid

5413-5392t31 4
9014020
'1034564

Kistler Remscheid GmbH, 42897 Remscheid

HS-Technik GmbH

lm Martelacker 12

79588 Efringen-Kirchen
201097 41

vomllrcm 2017-'11-14

Dieser Ka brierschein dokumentert die Ruckführung
auf nationale Normale zur Darstellung der E nheilen
n Ubere nsUmmung mit dem nternationa en
E nheitensystem (Sl).
Der DAkkS ist Unteee chller der multilatera en
Übereinkommen der European co-operation for
Accreditation (EA) und der nternaUona Laboratory
Accreditation Cooperation ( LAC) zur gegenseitgen
Anerkennung der Kalibr erscheine.
Frjr de Einhaltung einer angemessenen Frst zur
Wiedeaholung der Kalibrierung ist der Benutzer
veranhrodlich.

This calibrction ceiiftcate documents the tractability
ta national standards, which realize the units of
measurement accarding to the lnternaltanal Syslem
of Unils (Sl).
The DAkkS is stenatory lo the mulltlatercl
agreements of the Eurapean co apetatian fat
Accreditation (EA) and of the lnternational
Labaralary Accrcditaltan Caoperatton (ILAC) fat the
mutual recagnilion of calibratian certificates
The user ls abliged to have the object recalibrated at
apprcpiale intervals.

Datum der Kallbrierung:
Date of calibration

20'r 8-03.07

D eser Kalibrierschein darf nur volständ g und !nverändert weiterverbreitet werden. Auszüge oder AnderLrngen beduden der Genehmigung
sowohl der Deutschen Akkreditierungsstelle GmbH a s auch des ausstellenden Kalibrier aboratoriums.
Kalibrlerschelne ohne Unterschr ft haben keine Gri tigkeit.

This calibration ceftificale may nat be reproduced other than in full except wtth the permission of both lhe Deutsche Akkreditierungs stelle
GmbH and the issuing laboratory. Calibratian cediftcales without signature are nat valid.

This Calibralion CetTificate is based on the german language ln case of doubt anly the german version is valid

Daturn

Date

2018.03-09

Leiter des Kalibrierlaborator ums

Head of the calibration labatatory
Bearbeiter

Persan in charye

/-l- .

/'
L. FreiseDr. rer nat. Ludwig Frese

K ster Remscheid GmbH

Terelo. Dur.rrwah / leeprron exleison

(+49) 02191 698 0 (:49)!2191 60023
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1 Kalibrierverfahren / Calibration Procedure .

Kalibriereinrichtung / Calibration device i

2.1 Messunscherheitfürjede Drehmomentstufe n %

lJnceftainty of measurement relaled to torque in %o

Kalibriergegenstand / Calibration device '.

3.1 Justierwerte des Anzelgegerätes /
Adjustment values af the indication dewce:
Justierwiderstand / adji./stmer l resislot

3.2 Anschlusskabe I lnput cable:
3.3 Schaltungsart / Circult type :

3.4 Einspannteile / Ädapiors :

Kalibrieranordnung / Calibration installation'.
4.'1 Einbaustellungen / Mounting positions

4.2 Drehmomentvektot I Torque vector:

Umgebungsbedingun gen I environmental conditions'.
Kalibriertemperatur / Cal ibration te mperature .

relat ve Luftfeuchte / Relative humidity:
Aufnehmernullsignale I Transducet zero signals i

'Jot Elnbau I before mounting:
nach Kalibrierung / after calibration
Zusätzliche Angaben I Additional information'.
Eingebaut in / Built in: N,4od.-Nr.: 54'13-4821/20 S/N: 1032159
PGM:12.212.63

20 -20

Rechtsdrehrfoment / cw torqu,. :

DIN EN lS05130S:2005

10020s3
Drehmoment /
fatque in N fi

4-4

Erw.
Exp.

l\,4essunsicherheit /
Unceftainty (k = 2) in %

B

12

16

B

-12
-16

0,1

0,1

0,1

0,1

0,1

0,1

0,1

0,1

0,1

0.1

'19,505 N m

40,000 kf)
Stecker intern

6-Leiter
1t4"

2xgA'
vert kal / vertica

22 "C
48,5 % t.H.

0,000 N m
0,000 N m

8 Auswertung / Analysis
8.1 Kalibrierergebnis I Calibration results

t iFlsrFeh mom enii;rtAoaFwrrse ioroue

Dreh-

moment /
torque

inNm

Signal/
signal

in N.m

Fall l/ case I

rel. ft,lessLrnssicherheit /
rel. unceftainty

k =2
Ausgleichsfunktion

kub sch / cublc n %

rel. Uns.-intervall/

rc|. uncert. inteNal
k =2

linear. in %

Fal! ll/
Signal/
signal

inNm

case l

rel. Uns.-interuall/
rel. unceft. inteNal

k =2

linear. in %

Techtsdrehmoment/c/ockwisetotque
0
4
8

12
16
20

0,003
3,998
7,997

11.996
16,001
20,003

0,405
a,219
0,150
0,116
0,119
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E.2 Klasseneinstufunq nach DIN 5'1309 / Classification according to OIN 51309

inksdrehmoment / arüclockwise taraue
0,u5
0,1

o,2
0,5
1

2
5

9 Messdaten / measuring data in N.m
Rechtsdrehmomenl / clockwise totque

4
8

't2
16
20 20 006 20 012 20,000

3,992
7,992

11,997
16.001
20.004

4 004
8 002

12 000
16,002
20,004

4 003
7 999

11,998
16,003
20,009

N.m pre- oad 0 2. pre- oad 0' 3 Dre-load U 0'up1 0' down 0'up2

o
4
8

12
16
20 20.oo2

3,992
7,994

11.993
15,998
20,402

U UU3

4 005
8,000

11,995
16,001
2A,402

Nm oreload 90' 90'up 90' down preload 180" I80" up 180' dolaal

Dreload 90" 90- up 90" down pre load 180" 180" up 180" down

kubischeAusgleichsfunktion I lineareAusgleichsfunktion
cubic interplation I linear inlerpolation

vonfi.om bis / to I von/from bis / to
inNm I inNm

lineare Ausgleichsfunktion
linear interpolation

vonffrom bis / to
inNm
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10
10.1

10' 1 Recrlsdrehmome_t clackvt,tse torquc

S+

10.1.2 Linksdrehmoment / anticlackwise torque

lnterpolationsgfeichungen llnterpolation equations S n N m MinNm
Fall l, Kubische lnterpolationsgleichung / Case l, Cubic interpolation equation:

S+

s

S

0,9s99S091 M,
'1.0000 s

0,49999545 M
0,5000 s,

's2+

(siehe Fußnote / see fooinote )

(siehe Fußnote / see foolrole )

s

0,00000000 M
sl

s3

s3

10.2 Fall l, Lineare lnterpolationsgleichung / Case l, Linear interpolation equation

1A.2.1 Rechtsdrehmoment / c/ockwise torque 9.2.2 Linksdrehmoment/articlocktlise torque:

l0 2.3 Recqts- Jld Lrnhsdrehn_one1r / c/o-l^t.e and anlrclackwise orque

S; =

10.3 Fall ll, Lineare lnterpolationsgleichung / Case ll, Linear interpolation equatlon

10.3.1 Rechtsdrehmoment / clockwise tarque 9.3.2 L nksdrehrnoment / anticlockwise tarque:

0,0000

10.2.3 Rechts und Llnksdrehmoment / c/ockwise and anliclockwise torque.

1 'l Kennwerte nach DIN 51309 / Crassification criteria according to DIN 51309

1l1 Kriecheinfluss aus Kurzzeitkriechen / C/eep influence frcm short-term creep
Vor der ersten l\,4essre he wurde die S gnaländerung während einer dreiminütigen Wartepause registrjert.
The signalvariation du ng a three minute waiting intetvalwas recorded befarc the fist senes.
Das mtdem Faktor4 multiplizierte Kurzze tkriechen ergibt/ t e shod-term creep multiplied by4 yields:

D e Bestmmu.g der nearen lnlerpoaronsg erchunO iür Rechts !.d L nksdrehmomenl st n chl dent'sch m'le nem Ka brererlebn s iür
Wechseldrehmoment S e emöAlichl es m t nur e nem KaLLbneriaklor das Anzegegerat optrma inr Rechls- und L nksdrehmoment anzlpassen

The lineat interpolatbn equal@n lar clocklnse btque and a.lr.lackwse la.qre can t be Lsed as a calibelon tesull far altemaling la.qüe
It önlv can be used ta adjust the tn.ltcatdr optinally lot.la.kvlse tatque and anlciackwße larquewlh a sinele calibrctia. lactot

M6

in N-m

b'
Y

in%

bt
in "k

tu
YE

tn ak

L 
",u

in6

fu. n

Y
ina

b't
in%

b

ir a/.

fo

Yn.-

in o/"

h

Y5

in o/"

fa lin

Yh

in oA inNm
20
16
12

B

4
0

0,025
0,012
0.008
0,088
a.275

0.010
0 019
0.033
0.025
0.000

0.035

0,000
0,019
0,025
0,125
0.325

0,015
0,003
-0,031
-0,038
0,044

0 003
0 003
0 003
0 003
0,003
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't2 Darstellung der Ergebnisse in Diagramfien lResults in diagrams
Bezuqswert / Reference value: 20,003 N m

Links- bzw. Rechtsdrehmoment / clockwise rcsp. anticlockwise lorque
Abwelchungen bezogen auf den Endwert / devlalian relaltve ta max calibration lorque

0,04

0,03

0,02

0,01

0,00

-0,01

"0,02

-0,03

-0,04

-0,05

-0,06

0,35

0,30

0,25

0,20

Rel. lnterpoiationsabweichung v. M. / lrterpolation error relative lo actual value
Links und Rechtsdrehmoment getrennt / anticlockwise and clockwise torque separale y

0,15

0,10

0,05

0,00

Die Deutsche Akkred t earngsstel e GmbH st unterze chner der mu t ateralen Übere nkommen der European co-operation for
Accreditat on (EA) und der lniernationa Laboratory Accred tation Cooperat on (ILAC) zur gegenselt gen Anerkennung der Ka brierscherne.
Die we teren Unterzelchner nnerha b und außerhalb Europas sind den lnternetse ten von EA (\rww.european accreditation.org) und

ILAC (www. ac org) zu entnehmen.

The DAkkS is signalory ta lhe multilaleral agreements ofthe Eurapean ca-aperation for Accreditation (EA) and aflhe lnternalianal
Laboratory Accredilalian Coaperation (ILAC) for the nutual recagnilian afcalibralion ceftificates.
For futlher informalion please visil www eurapean-accredilalion org and www.ilac.org.



Kal brierlaborator um für d e Ny'essgrösse Drehmoment und Drehw nke

Calibration laboratory for the measuring value torque and rotational angle

akkreditiert durch die I accredited by the

Deutsche Akkreditierungsstel le G mbH

als Ka librierla boratoriu m im / as calibration laboratory in the

Deutschen Kalibrierdienst DKD

Kalibrierschein
Calibration Certificate

KISTLER
measure. analyze. innovate.

( DAkksIt
Akkrediher!.gsste le
D,K 17572,01 00

Kalibrierzeichen

Calibration label

Gegenstandi
Abject

Aufnehmer / Transducer I

N4od.Nr / Mod No.

Art kelnr / Ar1.No :

Auflösung / Reso ution

Seren-Nr / Seria/ number:

Heßlellet I M a n u f act ure t

l\,4essgerät / Measurng box
Mod.Nr / Mod.No.

Art kelnr / Äd No :

Serien Nr. / Seria/ rumbel:
NeßIel er I Manufacluret:

Auftraggeber:
Customer

Auftragsnummer:
Order No.

Anzahl der Se ten des Ka ibr erscheines;
Number of pages of the cetlificate

Drehwinkelsensor
angle transducer

30135005
30135005
0.25"
1032160
Kistler Remscheid GmbH, 42897 Remscheid

5413-5392t31 4

90'14020
1034564
Kistler Remscheid GmbH, 42897 Remscheid

HS-Technik GmbH

lm Martelacker 12
79588 Efringen-Kirchen
201097 41

vomllrom 2017-1'l-14

D eser Kalibrierschein dokurnentiert d e Rückfuhrung
auf nationale Norma e zur Darste ung der Einhe ter
in ubereinstimmung rnit dem internat onalen
Einheitensystem (Sl).
Der DAkkS st Unterzeichner der mutilateraen
Übereinkommen der E!ropean co-operaton for
Acc.ed taton (EA) und der lnternational Laboratory
Acc.editation Cooperation (ILAC) zur gegenseitigen
Anerkennung der Kal brierscheine.
Für die EinhaLtung einer angemessenen Frst zur
Wiederho ung der Ka brierung ist der Benutzer

Thts calibrction ceftificate documents the traclabilily
ta national standards, which realize the units af
measurcmenl according ta the Intenational System
af Units (Sl).

The DAkkS is signatory to the multilateral
agreements of the European co-operatian for
Accreditation (EA) and af lhe lntenaltonal
Labaratory Accreditation Cooperation (ILAC) for the
mutual recognition of calibralion ceftificates.
The user is obliged to have the abject recalibrated at
appropriate inteNals.

Datum der Kalibrierung:
Date of calibration

2018-03-08

D eser Kalibrierschein darf nur vollständ g und unverändert weiterverbre tet werden. Auszüge oder Anderungen bedurfen der Genehm gung

sowoh der Deutschen Akkreditierungsstelle GmbH als auch des ausstellenden KaLibrierlaboratoriums.
Kalibrierscheine ohne Unterschrift haben ke ne Gültigkeit.

This calibration certificate may not be repraduced athet than in lull excepl wilh the permission of bath the Deutsche Akkreditierungs- stelle
GmbH and the issuing laboratary. Calibrction certtficates without signature are not valtd.

This Calibratian Ceftificale is based on lhe german language. ln case of daubt only the german version is valid

Dalum

Dale

2018"03-09

Leiter des Kal brier aboratorlums

Head ol the calibration labotalary

t.--:-'
/ fz/-'z'

Dr rer nat. Ludwig Fre se

Bearbeiter

,z--7- ./. fzzt-z'-
Terefon-Dufchwah / Teepho. ertens o.

(+,19) 02r91 698-0 (+49) 02191 60023Kister Remscheid GmbH
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Page 2 of Ihe calibration ceificale of 2418-43-08

3

4

5

5.1

Kalibriere;nrichlung / Calibration device i

Ivlessunsicherheit im I\,4essbereich 
i:

Kalibrieranordnung / Calibration Mounting :

Eirhaülage I l\,4ounling Position :

Eirbaulei e lMounting parls:

umgebungsbedingungen I conditions i

Drchzahl I Rotation speed I

Kalibrierverfahren / Calibration Procedure.

Ort der Kalibrierung

Bemerkungen / Remarks I

Wk -Referenz: ROD 280 S/N: 57920944 mit ND 287 S/N: 30969919
a,25"

vertika / ve.tica
114'

22,4'C 485%r.H.

manue l/manual

VDl,ryDE 2648 B alt 1 / sheel I

Kist er Remscheid GrnbH

Kälibrierlaboralori!m

Kalibrierergebnis / Calihretion rcsult'. Anzeigenabweichung 0,16 ' Messunsicherheit:
Displey Devietion Uncertainty

Der Sensor hal keinen absolllen Nullpunkr Tab€l € 7 ze d d e E rgeb. sse e .er w lkur rchen Kopp u.g vo. Reiere.z und Drehmome.lgeb€r

0,83 '

Die Berechnungen ertolgten nach vDlfJDE 2648 Blat 1.

'Angegebe. st die etuenene Nleßunsch€rhet die sich als der Ständardmeßlns cherhe t durch M!tiplkation m tdem EM€ilerlngsfaktor k=2 ergbt
Der W en der [,le ßgröße I €gt m Regelfall m t einer WährscheinlEhke t von annähernd 95% m zug€ordneten Weneinteval

? Berechnetwurden die Kennwerle als Standärdabwerchlnqen aus den Ergebssen von v€r Messreihen

" Angegeben istder M ttelwert der Anze genabwe chung aus d€n Ergebniss€n vo. vier Messre he.

fhe calcualtion wes nade accordins VDINDE 2618 Paft 1.

fhe chatacle.isttcvatuesate catcutaledto staodard deviation ol faut neasutehents

The.epotle.l uncenatnty ß stated aslhe calculaljon al the slandard devialion

Es wnd as Ergebns das nlervallder Anz€rgenabwe chung und de rnax male Nnessuns
Mpqsrche 1 fin Fi.l. fdFs svsrcmr n.ht h-arii.ks.htdt Nach eder Messreihe Sens.

Zielwed, Anzegeabwechung3 Messunsicherheit

Taryel value Display Deviahon Unceftainty

in' in ' in'

W ederholpräzision'? Auflösung
repeatability resalulion

n" in"

0

30
60
90

120
'150

180

210
240
270
300
330
360

0,00
-0,09
0,09
0,02
-0,01

0,1 5
-0,10
-0,16
-0,09
-0,05
-0,12

0,04
o12

0,38
0,55
0,75
o,67
0,70
0,80
o,74
0,64
0.52
0,83
0,70
0,51
0.45

0,00
0,20
0,32
o,2a
0,29
0,35
0,32
0,26
0.17
0,37
0,29
0,17
0,'1 1

0.25
0,25
0,25
0,25
o,25
0,25
0,25
0,25
0,25
4,25
0,25
0,25
o,25
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lllessdaten / indicated values :

Dia$amfi I diagrcm i

lMesswerte Referenz lvesswerte Prüllng

in"

0,00
31,15
61.20
90,97

120,63
15479
18217
210 16

247,01
273,15
300,31
330,35
362,34

0,00
31,00
60,10
89,22

122,47
149,21
181,55
212 86
245 35
213 53

301,38
330.61

361.73

0,00
31,43
60,45
9377

120 13

1s0 00
182 73
211,04
240,71
275,75
300,61
332,86
361.49

000
32 05
60 3q
93.72

122,22
152,60
181.44
212,46
24A 23
27 416
303 43
333 28
360 47

Einla!f 0" 90' 180' 274'

0,00
31,00
61,25
s0,75

120,50
154,10
181,15
210 00
247 00
213 00
300 50

330,50
362,50

000
3075
59,75
89,00

121.75
149,00
181,25
212,5A
245,00
273,2s
301,00
330 50
361 75

0,00
31,25
60,75
94,00

120,50
150 50
183 00
21125
240 75
276,25
300,25
332,75
361,75

0,00

60 75
94 00

122,25

153,00
181,50

211,75
244,25
274,50
303,50
333 50
360 50

Position

Einlauf 0' 90" 180' 274'

2,00'

1,50'

1,00'

-l!1tewer./mean 
va ue

D e Deulsche Akkreditier!ngssre le GmbH ist Unlezeichner der mu t atera en Übere nkommen der European co operat on for
Accredtation (EA)und der lntemaiona Laboratory Accreditat on Cooperalion (ILAC)zur gegenseligen Anerkennung der Ka bderscherne
D e we teren LJnieee chner innerhalb !nd alrß€rha b Europas sind den lnlernelse len von EA (u/W european-accredllalion.orq) !nd
LAC (M/W.iac.org) zu entnehmen.
The DAkkS is signatory ta the multilaleral agrcenents af the Euapean ca-aperalan lat Acctedtlalion (EA) and ar the lnlenatianal
Labaratary Accrcdilalion Caoperalion (tLAC) for the nutual tecagnitian ol cahbratrcn cettificates
Fat funhet infarmation ptease vlsitM eutopean accredilalion arg and ww Itac arg


