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Homologation of nutrunners


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


5 s 15 s 5 s 35 s 8 s 60 s


220 rpm 220 rpm 220 rpm 220 rpm 220 rpm 220 rpm


50 rpm 50 rpm 50 rpm 50 rpm 50 rpm 50 rpm


2,26 3,24 2,73 3,03 3,07 3,63


2,26 2,65 2,45 2,13 2,81 2,44


2,27 3,48 2,45 3,14 2,27 2,55


2,19 2,96 2,44 2,44 2,24 1,91


2,85 3,66 2,61 3,38 2,88 3,04


2,71 2,47 2,34 2,27 2,64 2,08


2,26 3,24 2,45 3,03 2,27 2,55


2,19 2,47 2,34 2,13 2,24 1,91


Target: ≥ 1.67 Rating


Cm 2,26 OK


Cmk 1,91 OK
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 


 


 


 


 


Target Target: ±
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Actual: ± Actual: ±


* The homologation was performed with a 26 volt battery.


Comparative measurements with a 44 volt battery resulted in similar values.
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Tolerances of rotational angle homologation


Measurements without angle correction
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Homologation of nutrunners
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Target: ± Target: ±


Actual: ± Actual: ±


Target: ± Target: ±
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* The homologation was performed with a 26 volt battery.


Comparative measurements with a 44 volt battery resulted in similar values.


Apex Tool Group Tolerances of rotational angle homologation


Cordless Assembly Tools Measurements with angle correction


Tool model Serial nos. Test data
60 % of max. torque 80 % of max. torque


40° 180°


4,43 %


3,4°


GE0187
Torque 4,95 % 5,71 %


4,87 % 5,08 %


Angle 1,9° 3,7°


Torque
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Break time 5 s 15 s


Angle start torque 13,00 Nm 13,00 Nm 


Test torque 39,00 Nm 52,00 Nm


Speed in 1st stage 220 rpm 220 rpm


Speed in last stage 50 rpm 50 rpm


GE0181
Torque


GE0189
Torque
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Test sheet no. 1a


General specifications


Manufacturer: Apex Tool Group Assembly tool type:


Tool model: CTBAW653 Serial numbers: GE0181, GE0187, GE0189


Torque range: 17 Nm to 65 Nm


Rated capacity: 2000 mAh 5000 mAh


Battery voltage:


Weight (without battery):


Weight (with battery): 2,13 kg 2,43 kg


Maximum speed at the first stage:


Maximum speed at the final stage:


Minimum speed at the final stage:


Sound pressure level at maximum speed:


Soft joint (L): 40 runs 195 runs


Hard joint (H): 110 runs 610 runs


start end


at the output drive: 21 °C 32 °C


on the electric motor: 21 °C 42 °C


on the handle: 21 °C 34 °C


Output type:


Output drive size: 3/8 "


Number of duty cycles with a 
battery at 100% torque


10.06.2021


(acc. to DIN EN 62841-1:2016-07, DIN EN 62841-2-2:2015-05)


Temperature of electrical tools:


220 rpm


(After 100 measurements with
soft jont at 80% torque)


Cordless Assembly Tools


Square drive


18 Volt


1,70 kg


220 rpm


0 rpm


63,0 dB(A)
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Test sheet no. 1b


Specifications of controller


Manufacturer: Apex Tool Group Serial number: AXABH0001


Controller type: MPRO400GCD-P Software version: S168813-1.12.0.61436-Test 03.03.21


Fastening Strategy: Current shut-off: Yes
Torque control: Yes
Torque control, angle monitoring: Yes
Angle control, torque monitoring: Yes
Yield point control: Yes
Pre-load control: No


Options: Prevailing torque: Yes
Angle correction: Yes
Pulsing: No
Tighten - loosen - tighten: Yes
Tapping screw monitoring: Yes
Left-hand rundown: Yes
Other procedures: Yes, see documentation


Angle of rotation resolution: 1 degree


Torque accuracy: 1 %


Programming: Keyboard: Yes
External PC: Yes
Text display: Yes
Display: Yes
LCD display: No


Printer interface: Yes


Additional inputs and outputs:


Isolation transformer: No, galvanic isolated power supply


Network: Yes


10.06.2021


2 Serial
8 Digital in, 8 Digital out
2 Fieldbus modules
3 USB
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Machine Capability Study 30 %


Multi-stage tightening system Speed 50 rpm


Single-stage tightening system Speed 100 %


Manufacturer: Apex Tool Group Serial no:


Test torque: Tq min. + 0.3 (Tq max. - Tq min.)


Hard joint (H) Nm / Revolution Angle degree 30°


Soft joint (L) Nm / Revolution Angle degree 360°


a) Tolerance down / up 29,20 - 29,20 -
Tolerance down / up 7 % 7 %
Average torque 31,40 Nm 30,99 Nm
Standard deviation 0,32 Nm 0,23 Nm
Torque scatter (99,73%) 1,95 Nm 1,36 Nm
Cm 2,26 3,24
Cmk 2,26 2,65


 


b) Min. Cm hard/soft (lowest value) 2,26
Min. Cmk hard/soft (lowest value) 2,26


Capability is reached if minimum Cmk value ≥1.67


Note:


31,40 Nm


Test sheet no. 2


33,60 Nm 33,60 Nm


22,73 %


220 rpm


188,42


10.06.2021


15,50


LH


GE0181
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.26
Potential Capability index = Cm 2.26


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 1.9453R 1.31T 4.40
x+3s 32.3760xmax 32.01USL 33.60
x-3s 30.4306xmin 30.70LSL 29.20
x 31.4033Tm 31.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_d Char.Descr. VM1698-4 Inspection Val. 31,40 2,20 USL 33,60


Serial No. 1024210 Unit Nm -2,20 LSL 29,20


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 10.06.2021 07:14:34 to 10.06.2021 07:28:49


Rem. TQ 30% hard +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.569 Nm/A; Speed: 220/50 rpm


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0181_dM.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 31,00 31,30 31,72 31,00 31,20 31,57 31,33 31,32 31,86 31,23


1024210 VM1698-4 29,50 30,00 31,25 29,25 30,00 31,00 29,75 30,25 31,50 29,75


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 32,01 31,52 31,38 31,75 31,60 31,46 31,89 31,84 31,06 31,73


1024210 VM1698-4 31,50 30,75 30,50 31,25 30,50 30,00 30,75 31,00 29,00 30,25


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 31,28 31,60 31,98 31,92 31,78 30,89 31,85 31,15 31,01 31,81


1024210 VM1698-4 29,75 30,25 31,25 31,00 30,75 28,75 30,75 29,75 29,00 30,75


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 31,21 31,28 31,65 31,42 31,15 31,61 31,58 30,95 31,71 31,75


1024210 VM1698-4 29,50 29,50 30,25 30,50 29,00 30,25 30,50 29,00 30,75 30,75


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 30,95 31,67 31,54 31,90 30,81 31,29 31,05 31,32 31,21 31,67


1024210 VM1698-4 29,25 30,75 30,50 31,25 29,25 30,00 29,25 29,50 29,75 30,75


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 31,31 31,42 30,78 31,89 31,74 31,78 31,43 31,05 31,43 31,13


1024210 VM1698-4 30,00 30,00 28,75 30,75 30,75 31,00 30,50 29,50 30,00 29,25


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 31,42 30,78 31,18 31,48 31,65 31,56 31,27 31,55 31,48 31,43


1024210 VM1698-4 30,25 28,75 29,50 30,50 30,75 30,50 29,50 30,50 30,75 30,50


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 30,98 31,43 31,68 31,52 31,44 31,21 31,46 30,82 30,99 31,43


1024210 VM1698-4 29,25 30,75 30,50 30,50 30,25 30,00 30,25 29,00 29,25 30,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_d


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% hard +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.569 Nm/A; Speed: 220/50 rpm


Page
1 2/
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 31,79 30,93 31,79 31,14 31,19 31,40 31,21 30,70 31,19 31,10


1024210 VM1698-4 31,00 29,25 30,75 29,50 29,75 30,25 29,75 29,00 30,00 29,50


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 31,81 31,18 31,83 30,89 31,71 31,23 31,65 31,62 31,60 30,89


1024210 VM1698-4 31,00 30,00 31,00 29,25 31,00 29,75 30,50 31,00 31,00 29,25


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_d


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% hard +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.569 Nm/A; Speed: 220/50 rpm


Page
2 2/
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 11.74
Potential Capability index = Cm 12.89


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 0.3414R 0.25T 4.40
x+3s 31.7665xmax 31.73USL 33.60
x-3s 31.4251xmin 31.48LSL 29.20
x 31.5958Tm 31.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_d Char.Descr. T55-3000032-45 Inspection Val. 31,40 2,20 USL 33,60


Serial No. 192794 Unit Nm -2,20 LSL 29,20


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 10.06.2021 07:14:44 to 10.06.2021 07:29:00


Rem. TQ 30% hard +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.569 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192794 T55-3000032-45 31,56 31,61 31,59 31,53 31,61 31,57 31,53 31,70 31,58 31,58


192794 T55-3000032-45 30,00 31,00 32,00 30,00 30,00 32,00 31,00 31,00 32,00 30,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192794 T55-3000032-45 31,62 31,56 31,67 31,56 31,57 31,62 31,58 31,63 31,51 31,64


192794 T55-3000032-45 32,00 32,00 31,00 32,00 32,00 30,00 31,00 32,00 29,00 31,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192794 T55-3000032-45 31,56 31,63 31,63 31,60 31,61 31,62 31,51 31,58 31,56 31,53


192794 T55-3000032-45 30,00 31,00 32,00 32,00 31,00 29,00 32,00 30,00 29,00 31,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192794 T55-3000032-45 31,70 31,63 31,56 31,62 31,57 31,62 31,63 31,48 31,72 31,60


192794 T55-3000032-45 30,00 30,00 30,00 31,00 30,00 31,00 32,00 29,00 32,00 31,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192794 T55-3000032-45 31,52 31,60 31,66 31,59 31,64 31,63 31,63 31,69 31,53 31,52


192794 T55-3000032-45 30,00 32,00 30,00 32,00 30,00 31,00 29,00 30,00 30,00 31,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192794 T55-3000032-45 31,64 31,55 31,55 31,54 31,73 31,65 31,54 31,51 31,56 31,65


192794 T55-3000032-45 30,00 31,00 30,00 32,00 32,00 31,00 31,00 30,00 31,00 29,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192794 T55-3000032-45 31,61 31,54 31,62 31,55 31,51 31,68 31,68 31,70 31,65 31,62


192794 T55-3000032-45 31,00 29,00 30,00 31,00 31,00 31,00 30,00 31,00 31,00 31,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192794 T55-3000032-45 31,55 31,61 31,50 31,57 31,67 31,59 31,52 31,56 31,58 31,55


192794 T55-3000032-45 30,00 31,00 31,00 32,00 31,00 30,00 31,00 30,00 30,00 32,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_d


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% hard +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.569 Nm/A; Speed: 220/50 rpm


Page
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192794 T55-3000032-45 31,55 31,62 31,65 31,49 31,64 31,70 31,67 31,56 31,51 31,69


192794 T55-3000032-45 32,00 30,00 32,00 30,00 30,00 31,00 30,00 30,00 31,00 30,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192794 T55-3000032-45 31,56 31,66 31,61 31,56 31,52 31,62 31,62 31,58 31,58 31,62


192794 T55-3000032-45 32,00 30,00 32,00 30,00 32,00 30,00 31,00 32,00 31,00 30,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_d


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% hard +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.569 Nm/A; Speed: 220/50 rpm


Page
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Homologation of nutrunners


Model: CTBAW653 Angle degree:
Serial no: GE0181 Test torque:


Graph
Torque / Angle / Speed


Graph


Value no. 1
Graph


Torque / Angle / Speed


Value no. 1


Machine Capability Study 30 %


31,4 Nm


Torque graphs


Torque / Time / Speed


Value no. 100


Torque / Time / Speed


30°


Value no. 100
Graph
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.65
Potential Capability index = Cm 3.24


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 1.3568R 1.04T 4.40
x+3s 31.6732xmax 31.45USL 33.60
x-3s 30.3164xmin 30.41LSL 29.20
x 30.9948Tm 31.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_c Char.Descr. VM1698-4 Inspection Val. 31,40 2,20 USL 33,60


Serial No. 1024210 Unit Nm -2,20 LSL 29,20


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 10.06.2021 07:34:26 to 10.06.2021 08:05:40


Rem. TQ 30% soft +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.569 Nm/A; Speed: 220/50 rpm


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0181_cM.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 30,93 31,24 30,85 31,31 31,18 31,29 30,41 31,01 30,86 30,90


1024210 VM1698-4 364,75 359,75 359,50 364,25 370,00 372,75 354,00 370,50 364,25 363,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 30,84 30,80 31,28 31,38 31,27 31,01 31,42 31,01 31,15 31,00


1024210 VM1698-4 355,50 357,75 358,75 373,00 367,25 356,50 368,75 364,50 370,25 362,25


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 31,35 31,13 31,39 30,82 30,52 30,84 30,92 31,26 30,94 30,83


1024210 VM1698-4 367,75 369,50 371,25 360,75 353,50 358,25 356,00 372,00 361,75 357,25


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 31,18 31,07 30,86 30,74 31,19 31,11 30,95 31,07 30,73 31,16


1024210 VM1698-4 370,00 362,25 359,50 359,25 365,75 364,75 361,00 369,00 360,00 372,75


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 31,19 30,72 30,86 31,12 31,17 31,18 30,82 31,29 31,01 30,80


1024210 VM1698-4 368,25 356,25 358,25 363,00 359,50 365,25 353,00 361,75 355,25 352,25


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 31,21 31,11 30,90 31,08 30,90 31,02 30,99 30,92 31,07 30,97


1024210 VM1698-4 361,75 359,25 360,00 366,50 358,75 362,00 362,00 361,25 358,25 359,75


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 30,90 30,82 30,97 30,75 30,87 30,78 31,26 31,45 30,91 31,04


1024210 VM1698-4 358,50 352,75 364,00 354,00 362,25 361,25 365,50 368,25 359,25 364,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 31,12 30,80 31,23 30,96 31,40 30,80 30,93 31,22 30,94 31,29


1024210 VM1698-4 364,50 359,50 368,00 359,50 372,25 358,00 364,75 368,00 364,50 372,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_c


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% soft +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.569 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 30,79 31,26 31,29 30,86 30,71 31,06 30,64 30,49 31,27 30,64


1024210 VM1698-4 361,25 370,75 366,50 359,25 356,00 366,25 359,75 355,75 371,00 359,50


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 30,62 30,95 30,95 30,89 31,03 30,89 31,04 31,05 30,49 30,59


1024210 VM1698-4 359,50 362,75 364,00 359,75 362,75 358,25 364,25 370,50 352,50 358,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_c


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% soft +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.569 Nm/A; Speed: 220/50 rpm


Page
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 27.93
Potential Capability index = Cm 28.52


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 0.1543R 0.12T 4.40
x+3s 31.5228xmax 31.52USL 33.60
x-3s 31.3686xmin 31.40LSL 29.20
x 31.4457Tm 31.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_c Char.Descr. T55-3000032-45 Inspection Val. 31,40 2,20 USL 33,60


Serial No. 192794 Unit Nm -2,20 LSL 29,20


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 10.06.2021 07:34:36 to 10.06.2021 08:05:39


Rem. TQ 30% soft +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.569 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192794 T55-3000032-45 31,50 31,46 31,45 31,42 31,47 31,48 31,41 31,44 31,43 31,45


192794 T55-3000032-45 367,00 361,00 364,00 362,00 375,00 379,00 362,00 368,00 363,00 362,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192794 T55-3000032-45 31,42 31,47 31,43 31,47 31,40 31,46 31,44 31,45 31,44 31,44


192794 T55-3000032-45 359,00 364,00 359,00 375,00 373,00 359,00 374,00 363,00 376,00 362,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192794 T55-3000032-45 31,46 31,42 31,43 31,46 31,43 31,46 31,41 31,42 31,43 31,46


192794 T55-3000032-45 362,00 376,00 376,00 362,00 361,00 362,00 359,00 377,00 361,00 361,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192794 T55-3000032-45 31,48 31,43 31,42 31,45 31,46 31,48 31,44 31,45 31,47 31,44


192794 T55-3000032-45 376,00 362,00 362,00 362,00 362,00 363,00 361,00 376,00 366,00 377,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192794 T55-3000032-45 31,40 31,52 31,42 31,46 31,46 31,47 31,44 31,43 31,50 31,45


192794 T55-3000032-45 365,00 360,00 362,00 362,00 358,00 371,00 357,00 363,00 359,00 359,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192794 T55-3000032-45 31,46 31,44 31,45 31,44 31,43 31,42 31,45 31,46 31,46 31,44


192794 T55-3000032-45 360,00 361,00 361,00 376,00 362,00 362,00 364,00 362,00 359,00 362,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192794 T55-3000032-45 31,44 31,41 31,43 31,42 31,52 31,42 31,42 31,46 31,44 31,44


192794 T55-3000032-45 360,00 359,00 363,00 360,00 361,00 364,00 363,00 371,00 362,00 363,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192794 T55-3000032-45 31,43 31,51 31,44 31,44 31,43 31,49 31,47 31,45 31,46 31,42


192794 T55-3000032-45 362,00 365,00 375,00 361,00 365,00 362,00 364,00 374,00 363,00 378,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_c


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% soft +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.569 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192794 T55-3000032-45 31,48 31,43 31,42 31,43 31,43 31,51 31,44 31,46 31,46 31,43


192794 T55-3000032-45 364,00 376,00 362,00 360,00 361,00 366,00 366,00 361,00 375,00 364,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192794 T55-3000032-45 31,41 31,46 31,45 31,41 31,41 31,41 31,46 31,43 31,45 31,42


192794 T55-3000032-45 363,00 364,00 362,00 363,00 362,00 361,00 362,00 367,00 360,00 364,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_c


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% soft +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.569 Nm/A; Speed: 220/50 rpm
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Homologation of nutrunners


Model: CTBAW653 Angle degree:
Serial no: GE0181 Test torque:


Machine Capability Study 30 %


31,4 Nm
360°


Value no. 100
Graph


Torque / Time / Speed


Value no. 1
Graph


Torque / Time / Speed


Value no. 100
Graph


Value no. 1
Graph


Torque / Angle / Speed


Torque / Angle / Speed


Torque graphs
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Homologation of nutrunners


Annex 2
Document no: 006/2021
Date: Page 2 of 3


Machine Capability Study 80 %


Multi-stage tightening system Speed 50 rpm


Single-stage tightening system Speed 100 %


Manufacturer: Apex Tool Group Serial no:


Test torque: Tq min. + 0.8 (Tq max. - Tq min.)


Hard joint (H) Nm / Revolution Angle degree 30°


Soft joint (L) Nm / Revolution Angle degree 360°


a) Tolerance down / up 51,52 - 51,52 -
Tolerance down / up 7 % 7 %
Average torque 55,00 Nm 54,24 Nm
Standard deviation 0,47 Nm 0,43 Nm
Torque scatter (99,73%) 2,84 Nm 2,56 Nm
Cm 2,73 3,03
Cmk 2,45 2,13


 


b) Min. Cm hard/soft (lowest value) 2,73
Min. Cmk hard/soft (lowest value) 2,13


Capability is reached if minimum Cmk value ≥1.67


Note:


GE0181


330,01


27,12


H L


59,28 Nm 59,28 Nm


22,7 %


220 rpm


Test sheet no. 3


10.06.2021


55,40 Nm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.45
Potential Capability index = Cm 2.73


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 2.8403R 2.24T 7.76
x+3s 56.4225xmax 55.93USL 59.28
x-3s 53.5823xmin 53.69LSL 51.52
x 55.0024Tm 55.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_h Char.Descr. VM1698-4 Inspection Val. 55,40 3,88 USL 59,28


Serial No. 1024210 Unit Nm -3,88 LSL 51,52


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 09.06.2021 14:13:29 to 09.06.2021 14:27:17


Rem. TQ 80% hard +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.576 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 54,87 55,31 55,04 55,19 54,87 55,39 54,94 54,89 54,77 55,39


1024210 VM1698-4 29,75 31,00 30,25 30,50 30,00 30,75 31,50 30,00 30,25 30,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 55,11 55,93 55,71 55,34 55,66 54,77 55,26 55,85 55,09 54,40


1024210 VM1698-4 30,00 30,75 30,00 30,50 30,50 29,75 31,00 31,25 29,75 29,75


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 55,31 55,19 54,33 55,39 55,24 54,20 55,21 55,31 55,66 55,46


1024210 VM1698-4 29,75 29,75 30,25 30,50 30,00 29,75 30,75 30,50 30,50 30,75


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 54,97 55,31 54,62 55,02 54,42 55,56 55,04 55,26 55,19 54,72


1024210 VM1698-4 30,25 31,00 31,00 30,25 29,50 31,00 30,50 29,75 30,75 29,50


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 54,99 55,11 54,57 54,08 55,29 54,87 53,69 54,52 55,44 54,40


1024210 VM1698-4 30,00 30,75 29,50 29,50 30,25 30,00 28,50 29,00 31,25 30,50


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 55,31 54,28 55,48 55,53 55,80 54,94 55,66 54,52 55,19 55,83


1024210 VM1698-4 31,00 30,50 30,25 31,00 31,00 29,75 30,75 28,75 30,25 31,50


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 54,94 54,65 55,44 54,65 54,50 54,62 55,29 54,13 54,57 54,55


1024210 VM1698-4 30,50 29,50 30,75 30,25 30,25 30,50 30,50 29,50 29,25 30,25


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 54,23 54,62 54,77 55,09 55,31 54,65 55,56 54,25 54,23 55,21


1024210 VM1698-4 29,75 29,25 29,75 29,25 30,50 29,00 30,00 28,50 28,75 30,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ser.No. GE0181_h


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% hard +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.576 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 54,87 55,44 55,63 55,36 55,76 54,79 55,26 54,35 54,92 54,65


1024210 VM1698-4 30,50 30,00 31,00 30,50 30,75 30,50 30,50 29,00 30,50 29,50


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 54,55 54,03 55,07 54,92 54,87 54,94 55,16 54,72 55,66 55,34


1024210 VM1698-4 30,00 29,50 30,75 31,25 29,75 30,25 30,25 30,75 31,00 31,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ser.No. GE0181_h


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% hard +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.576 Nm/A; Speed: 220/50 rpm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 10.38
Potential Capability index = Cm 11.85


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 0.6551R 0.55T 7.76
x+3s 56.2074xmax 56.17USL 59.28
x-3s 55.5524xmin 55.62LSL 51.52
x 55.8799Tm 55.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_h Char.Descr. T55-3000032-45 Inspection Val. 55,40 3,88 USL 59,28


Serial No. 192794 Unit Nm -3,88 LSL 51,52


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 09.06.2021 14:13:30 to 09.06.2021 14:27:17


Rem. TQ 80% hard +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.576 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192794 T55-3000032-45 55,70 55,94 55,63 55,99 56,03 55,91 55,84 55,73 55,85 55,87


192794 T55-3000032-45 31,00 32,00 31,00 32,00 31,00 32,00 33,00 31,00 31,00 31,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192794 T55-3000032-45 55,82 55,94 56,17 55,92 55,79 56,04 55,89 55,87 55,62 55,95


192794 T55-3000032-45 31,00 32,00 32,00 32,00 32,00 31,00 32,00 33,00 31,00 31,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192794 T55-3000032-45 55,82 55,91 55,72 55,88 55,83 55,91 55,90 55,88 55,82 55,87


192794 T55-3000032-45 31,00 30,00 31,00 32,00 32,00 31,00 32,00 32,00 32,00 32,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192794 T55-3000032-45 55,67 55,71 55,88 56,04 55,97 55,72 55,98 55,99 55,93 55,84


192794 T55-3000032-45 31,00 32,00 32,00 31,00 31,00 32,00 32,00 31,00 32,00 31,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192794 T55-3000032-45 55,89 56,00 55,96 55,80 55,83 56,07 55,68 55,84 55,94 55,87


192794 T55-3000032-45 31,00 32,00 30,00 31,00 31,00 31,00 30,00 30,00 33,00 31,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192794 T55-3000032-45 55,99 55,85 55,82 56,11 55,90 55,67 56,04 55,74 55,84 55,84


192794 T55-3000032-45 32,00 32,00 32,00 32,00 33,00 31,00 32,00 30,00 32,00 33,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192794 T55-3000032-45 55,89 55,86 55,78 55,74 55,75 55,74 55,88 55,93 55,81 55,92


192794 T55-3000032-45 32,00 31,00 32,00 31,00 32,00 32,00 32,00 31,00 30,00 31,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192794 T55-3000032-45 55,80 55,90 55,86 55,90 55,90 56,01 55,98 55,89 56,01 55,88


192794 T55-3000032-45 31,00 30,00 31,00 30,00 32,00 30,00 31,00 30,00 30,00 31,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ser.No. GE0181_h


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% hard +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.576 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192794 T55-3000032-45 56,04 55,72 55,79 56,02 55,83 56,00 55,84 55,84 55,85 56,00


192794 T55-3000032-45 32,00 31,00 32,00 32,00 32,00 32,00 32,00 30,00 32,00 31,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192794 T55-3000032-45 56,03 55,79 55,88 56,00 55,86 55,94 55,75 55,97 55,89 56,07


192794 T55-3000032-45 31,00 31,00 32,00 32,00 31,00 32,00 31,00 32,00 32,00 33,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ser.No. GE0181_h


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% hard +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.576 Nm/A; Speed: 220/50 rpm
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Homologation of nutrunners


Model: CTBAW653 Angle degree:
Serial no: GE0181 Test torque:


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


Value no. 1
Graph


Torque / Time / Speed


Value no. 100
Graph


55,4 Nm


Value no. 1
Graph


Torque / Angle / Speed


30°
Torque graphs Machine Capability Study 80 %
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.13
Potential Capability index = Cm 3.03


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 2.5603R 1.87T 7.76
x+3s 55.5251xmax 55.14USL 59.28
x-3s 52.9647xmin 53.27LSL 51.52
x 54.2449Tm 55.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_g Char.Descr. VM1698-4 Inspection Val. 55,40 3,88 USL 59,28


Serial No. 1024210 Unit Nm -3,88 LSL 51,52


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 09.06.2021 14:42:01 to 09.06.2021 15:32:46


Rem. TQ 80% soft +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.576 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 54,03 54,97 54,65 54,79 53,46 54,15 54,03 54,03 54,25 53,73


1024210 VM1698-4 363,75 385,50 358,00 353,75 359,25 408,50 348,75 345,00 366,25 354,50


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 55,14 53,88 54,57 54,03 53,96 54,13 54,28 53,93 54,10 54,25


1024210 VM1698-4 421,25 348,75 355,25 345,00 356,75 404,00 342,25 355,00 344,25 402,50


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 54,75 54,01 54,45 53,91 54,97 54,08 54,38 54,01 54,33 54,82


1024210 VM1698-4 367,00 344,75 352,50 350,00 413,50 352,50 341,00 338,25 352,25 417,50


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 54,75 54,08 54,33 54,33 54,57 53,91 55,14 54,87 54,15 54,55


1024210 VM1698-4 360,50 345,50 343,50 354,25 376,75 399,75 364,50 358,25 345,00 404,25


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 54,06 53,69 54,70 53,98 53,61 54,13 54,82 53,96 54,60 53,76


1024210 VM1698-4 359,50 342,75 357,75 399,25 352,00 337,25 345,75 411,50 348,25 338,75


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 53,76 54,94 54,10 54,62 53,71 53,93 54,60 54,13 54,23 54,52


1024210 VM1698-4 334,50 374,25 409,75 342,50 336,50 334,00 321,25 405,25 353,50 346,50


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 54,92 53,64 53,76 54,55 53,27 54,35 54,13 54,55 53,51 54,55


1024210 VM1698-4 356,75 392,50 367,75 350,25 331,25 406,00 362,75 346,75 331,50 373,50


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 54,38 53,81 53,81 54,79 53,88 54,97 53,56 54,20 54,38 54,13


1024210 VM1698-4 411,00 336,50 332,25 373,00 406,25 346,50 334,25 406,00 361,25 342,25


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ser.No. GE0181_g


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% soft +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.576 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 54,57 54,60 54,65 53,59 54,55 53,71 54,47 54,10 54,70 53,93


1024210 VM1698-4 356,00 399,00 369,25 329,50 343,25 297,75 363,00 337,50 354,75 363,75


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 54,30 54,40 53,69 54,70 54,70 53,88 54,10 53,59 53,73 54,79


1024210 VM1698-4 358,75 341,25 331,50 359,75 370,50 345,75 347,50 354,00 372,75 360,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ser.No. GE0181_g


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% soft +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.576 Nm/A; Speed: 220/50 rpm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 28.61
Potential Capability index = Cm 29.30


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 0.2648R 0.21T 7.76
x+3s 55.6236xmax 55.61USL 59.28
x-3s 55.3588xmin 55.40LSL 51.52
x 55.4912Tm 55.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_g Char.Descr. T55-3000032-45 Inspection Val. 55,40 3,88 USL 59,28


Serial No. 192794 Unit Nm -3,88 LSL 51,52


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 09.06.2021 14:42:01 to 09.06.2021 15:32:46


Rem. TQ 80% soft +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.576 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192794 T55-3000032-45 55,54 55,52 55,49 55,48 55,43 55,59 55,46 55,49 55,51 55,44


192794 T55-3000032-45 380,00 385,00 360,00 359,00 367,00 423,00 359,00 346,00 380,00 361,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192794 T55-3000032-45 55,46 55,51 55,48 55,49 55,49 55,50 55,58 55,48 55,58 55,51


192794 T55-3000032-45 424,00 358,00 361,00 358,00 363,00 409,00 344,00 364,00 346,00 406,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192794 T55-3000032-45 55,48 55,48 55,51 55,51 55,45 55,48 55,40 55,50 55,49 55,44


192794 T55-3000032-45 367,00 346,00 358,00 360,00 423,00 360,00 354,00 340,00 360,00 423,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192794 T55-3000032-45 55,45 55,48 55,53 55,54 55,53 55,50 55,48 55,44 55,51 55,56


192794 T55-3000032-45 362,00 354,00 357,00 361,00 381,00 404,00 372,00 362,00 356,00 406,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192794 T55-3000032-45 55,49 55,41 55,48 55,48 55,46 55,45 55,56 55,55 55,45 55,50


192794 T55-3000032-45 363,00 344,00 361,00 406,00 359,00 352,00 358,00 413,00 355,00 341,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192794 T55-3000032-45 55,50 55,44 55,48 55,43 55,51 55,53 55,52 55,52 55,55 55,43


192794 T55-3000032-45 338,00 398,00 411,00 344,00 341,00 342,00 335,00 408,00 359,00 355,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192794 T55-3000032-45 55,53 55,43 55,43 55,51 55,46 55,56 55,50 55,47 55,46 55,50


192794 T55-3000032-45 359,00 404,00 370,00 356,00 339,00 407,00 365,00 355,00 339,00 379,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192794 T55-3000032-45 55,48 55,47 55,44 55,45 55,43 55,52 55,43 55,57 55,61 55,49


192794 T55-3000032-45 412,00 341,00 339,00 378,00 413,00 353,00 341,00 423,00 362,00 345,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ser.No. GE0181_g


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% soft +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.576 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192794 T55-3000032-45 55,46 55,51 55,44 55,54 55,53 55,41 55,46 55,48 55,50 55,58


192794 T55-3000032-45 373,00 402,00 375,00 336,00 355,00 300,00 364,00 352,00 359,00 401,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192794 T55-3000032-45 55,58 55,47 55,53 55,51 55,50 55,46 55,50 55,46 55,44 55,49


192794 T55-3000032-45 363,00 343,00 338,00 378,00 377,00 346,00 357,00 363,00 383,00 361,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ser.No. GE0181_g


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% soft +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.576 Nm/A; Speed: 220/50 rpm
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Homologation of nutrunners


Model: CTBAW653 Angle degree:
Serial no: GE0181 Test torque:


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


Value no. 1
Graph


Torque / Time / Speed


Value no. 100
Graph


Value no. 1
Graph


Torque / Angle / Speed


Torque graphs Machine Capability Study 80 %


360°
55,4 Nm
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Homologation of nutrunners


Annex 2
Document no: 006/2021
Date: Page 3 of 3


Machine Capability Study 100 %


Multi-stage tightening system Speed 50 rpm


Single-stage tightening system Speed 100 %


Manufacturer: Apex Tool Group Serial no:


Test torque: Tq max.


Hard joint (H) Nm / Revolution Angle degree 30°


Soft joint (L) Nm / Revolution Angle degree 360°


a) Tolerance down / up 60,45 - 60,45 -
Tolerance down / up 7 % 7 %
Average torque 64,62 Nm 63,51 Nm
Standard deviation 0,49 Nm 0,42 Nm
Torque scatter (99,73%) 2,97 Nm 2,51 Nm
Cm 3,07 3,63
Cmk 2,81 2,44


 


b) Min. Cm hard/soft (lowest value) 3,07
Min. Cmk hard/soft (lowest value) 2,44


Capability is reached if minimum Cmk value ≥1.67


Note:


22,7 %


220 rpm


GE0181


387,69


31,75


H L


65,00 Nm


10.06.2021


Test sheet no. 4


69,55 Nm 69,55 Nm


SN: GE0181  Page 33 of 87







60


61


62


63


64


65


66


67


68


69


70


V
M


16
98


-4
 [N


m
] →


0 10 20 30 40 50 60 70 80 90 100
Value No. →


 LSL 


 USL 


 x 


 x-3s 


 x+3s 


0


4


8


12


16


20


A
bs


ol
ut


e 
fr


eq
ue


nc
y 


→


60 61 62 63 64 65 66 67 68 69 70
VM1698-4 [Nm]  ND →


0


4


8


12


16


20


R
el


at
iv


e 
fr


eq
ue


nc
y 


 [%
]  →


LSL USLx
x-3s x+3s


0,001


0,1


5


30


70


95


99,5


99,99


P
 [%


] →


60 61 62 63 64 65 66 67 68 69 70
VM1698-4 [Nm]  ND →


0,001


0,1


5


30


70


95


99,5


99,99


1-
P


 [%
]


 ←


LSL USLx
x-3s x+3s


APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.81
Potential Capability index = Cm 3.07


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 2.9689R 1.95T 9.10
x+3s 66.0994xmax 65.54USL 69.55
x-3s 63.1306xmin 63.59LSL 60.45
x 64.6150Tm 65.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_b Char.Descr. VM1698-4 Inspection Val. 65,00 4,55 USL 69,55


Serial No. 1024210 Unit Nm -4,55 LSL 60,45


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 09.06.2021 13:15:47 to 09.06.2021 13:35:59


Rem. TQ 100% hard +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.580 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 64,11 64,68 64,95 65,54 65,14 65,27 65,12 64,45 64,28 64,75


1024210 VM1698-4 29,75 31,25 31,25 31,50 30,75 31,50 31,00 30,50 30,75 30,25


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 64,77 64,53 63,69 65,02 65,22 63,74 63,94 65,22 63,59 63,91


1024210 VM1698-4 31,00 30,00 31,25 30,00 30,75 30,25 30,00 30,75 30,00 29,25


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 64,80 64,65 64,45 65,09 64,63 64,92 64,85 64,95 64,43 65,14


1024210 VM1698-4 31,50 30,75 30,50 30,50 30,75 31,50 31,00 30,75 30,50 30,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 64,53 64,97 64,03 64,48 63,94 64,23 65,07 64,72 63,81 65,32


1024210 VM1698-4 29,75 30,50 30,50 30,00 29,50 30,00 30,25 30,50 30,25 30,75


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 64,55 64,75 64,50 63,62 64,31 64,92 65,02 65,44 65,27 63,69


1024210 VM1698-4 29,75 31,25 31,00 30,00 30,25 30,75 30,75 31,50 31,25 29,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 64,55 65,00 63,69 65,17 64,58 65,14 64,43 64,70 64,75 64,90


1024210 VM1698-4 29,75 30,00 30,00 31,25 30,00 30,75 30,50 30,25 30,50 30,75


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 65,02 64,97 63,81 63,99 64,75 63,69 65,17 64,85 64,90 65,19


1024210 VM1698-4 30,00 30,50 30,25 30,25 31,00 29,50 30,75 31,00 31,00 30,75


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 64,26 64,53 64,53 64,31 63,89 64,33 64,85 65,12 63,59 65,22


1024210 VM1698-4 28,75 29,75 29,75 30,00 29,25 29,50 29,50 30,00 29,00 29,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ser.No. GE0181_b


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% hard +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.580 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 64,92 65,14 65,12 64,38 65,19 64,95 63,84 63,84 64,40 65,24


1024210 VM1698-4 29,25 29,75 30,00 29,75 30,25 30,50 29,75 30,25 30,25 31,25


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 64,90 64,16 64,43 64,65 64,87 64,16 64,58 64,65 64,45 64,75


1024210 VM1698-4 31,00 30,75 30,50 31,25 30,75 29,75 30,25 30,75 30,50 30,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ser.No. GE0181_b


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% hard +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.580 Nm/A; Speed: 220/50 rpm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 10.70
Potential Capability index = Cm 12.16


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 0.7481R 0.60T 9.10
x+3s 65.9232xmax 65.79USL 69.55
x-3s 65.1752xmin 65.19LSL 60.45
x 65.5492Tm 65.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_b Char.Descr. T55-3000032-45 Inspection Val. 65,00 4,55 USL 69,55


Serial No. 192794 Unit Nm -4,55 LSL 60,45


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 09.06.2021 13:15:48 to 09.06.2021 13:35:59


Rem. TQ 100% hard +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.580 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192794 T55-3000032-45 65,41 65,42 65,60 65,62 65,53 65,61 65,50 65,73 65,62 65,47


192794 T55-3000032-45 32,00 33,00 33,00 33,00 33,00 33,00 32,00 32,00 32,00 32,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192794 T55-3000032-45 65,67 65,31 65,42 65,54 65,67 65,49 65,56 65,69 65,63 65,41


192794 T55-3000032-45 32,00 32,00 32,00 32,00 32,00 31,00 31,00 33,00 31,00 31,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192794 T55-3000032-45 65,57 65,64 65,31 65,61 65,58 65,63 65,64 65,56 65,63 65,63


192794 T55-3000032-45 33,00 32,00 32,00 32,00 32,00 33,00 32,00 32,00 32,00 32,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192794 T55-3000032-45 65,51 65,48 65,65 65,46 65,29 65,19 65,41 65,62 65,47 65,62


192794 T55-3000032-45 31,00 33,00 32,00 32,00 31,00 31,00 32,00 32,00 31,00 33,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192794 T55-3000032-45 65,48 65,42 65,35 65,45 65,36 65,66 65,56 65,42 65,66 65,33


192794 T55-3000032-45 31,00 33,00 33,00 32,00 32,00 32,00 32,00 33,00 33,00 31,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192794 T55-3000032-45 65,58 65,51 65,30 65,56 65,55 65,46 65,59 65,53 65,65 65,66


192794 T55-3000032-45 31,00 32,00 31,00 33,00 32,00 32,00 32,00 32,00 32,00 32,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192794 T55-3000032-45 65,44 65,69 65,72 65,52 65,33 65,58 65,39 65,68 65,61 65,42


192794 T55-3000032-45 32,00 32,00 31,00 32,00 33,00 31,00 32,00 33,00 33,00 33,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192794 T55-3000032-45 65,73 65,70 65,57 65,56 65,67 65,54 65,65 65,64 65,38 65,52


192794 T55-3000032-45 30,00 31,00 32,00 31,00 31,00 31,00 31,00 32,00 31,00 32,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ser.No. GE0181_b


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% hard +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.580 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192794 T55-3000032-45 65,66 65,49 65,57 65,63 65,43 65,72 65,59 65,51 65,36 65,72


192794 T55-3000032-45 31,00 32,00 32,00 31,00 32,00 32,00 31,00 31,00 32,00 33,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192794 T55-3000032-45 65,59 65,76 65,72 65,51 65,66 65,74 65,79 65,64 65,61 65,40


192794 T55-3000032-45 33,00 32,00 32,00 33,00 33,00 31,00 32,00 32,00 32,00 32,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ser.No. GE0181_b


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% hard +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.580 Nm/A; Speed: 220/50 rpm
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Homologation of nutrunners


Model: CTBAW653 Angle degree:
Serial no: GE0181 Test torque:


Graph


Value no. 1
Graph


Torque / Time / Speed


Value no. 100
Graph


Torque / Time / Speed


Torque graphs Machine Capability Study 100 %


30°


Torque / Angle / Speed


Value no. 100


65,0 Nm


Value no. 1
Graph


Torque / Angle / Speed
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.44
Potential Capability index = Cm 3.63


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 2.5053R 1.60T 9.10
x+3s 64.7588xmax 64.28USL 69.55
x-3s 62.2536xmin 62.68LSL 60.45
x 63.5062Tm 65.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_a Char.Descr. VM1698-4 Inspection Val. 65,00 4,55 USL 69,55


Serial No. 1024210 Unit Nm -4,55 LSL 60,45


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 09.06.2021 15:35:38 to 09.06.2021 18:07:50


Rem. TQ 100% soft +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.580 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 63,12 63,20 63,94 64,06 64,03 63,81 63,99 64,23 64,18 64,18


1024210 VM1698-4 376,00 376,00 379,00 379,00 379,50 374,75 383,00 374,75 369,25 371,50


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 63,12 63,34 63,57 63,62 64,13 63,34 63,02 63,10 62,78 63,10


1024210 VM1698-4 362,50 365,00 367,50 369,75 373,25 366,75 375,25 373,50 362,25 366,50


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 63,89 63,37 63,20 63,34 63,59 63,34 64,11 63,94 63,27 63,39


1024210 VM1698-4 374,50 365,50 363,50 357,50 354,25 355,75 369,50 382,50 374,75 381,50


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 63,62 62,97 63,91 64,06 63,89 63,91 62,68 63,81 63,42 63,71


1024210 VM1698-4 374,00 375,75 367,25 368,50 372,75 364,75 363,75 348,50 359,00 362,25


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 63,02 63,81 64,28 62,93 63,86 63,59 63,10 63,30 63,20 63,71


1024210 VM1698-4 355,75 373,25 384,00 376,75 375,00 362,50 363,25 357,25 365,50 370,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 63,32 63,10 63,25 63,47 63,81 63,17 63,71 63,47 63,79 63,10


1024210 VM1698-4 355,50 350,75 347,75 353,00 375,75 389,25 380,00 353,25 358,50 351,75


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 63,94 63,81 63,10 63,05 63,44 63,20 64,01 63,74 63,25 62,90


1024210 VM1698-4 372,50 373,25 355,50 347,75 338,75 371,25 387,75 378,75 367,75 357,25


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 63,62 63,12 63,02 63,22 63,39 63,02 64,16 62,93 63,12 63,94


1024210 VM1698-4 352,00 344,75 347,75 358,50 361,25 363,75 337,25 347,25 356,50 375,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ser.No. GE0181_a


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% soft +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.580 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 64,06 63,07 63,62 63,02 63,69 62,85 63,37 62,93 63,99 63,34


1024210 VM1698-4 380,25 364,75 362,50 356,75 368,50 351,25 356,25 337,25 360,00 358,75


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 63,89 64,28 63,25 64,23 63,66 63,96 63,89 63,30 63,00 62,97


1024210 VM1698-4 384,25 375,75 367,75 370,75 361,00 345,75 348,25 370,50 368,75 355,25


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ser.No. GE0181_a


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% soft +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.580 Nm/A; Speed: 220/50 rpm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 34.02
Potential Capability index = Cm 34.67


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 0.2625R 0.24T 9.10
x+3s 65.2167xmax 65.24USL 69.55
x-3s 64.9543xmin 65.00LSL 60.45
x 65.0855Tm 65.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_a Char.Descr. T55-3000032-45 Inspection Val. 65,00 4,55 USL 69,55


Serial No. 192794 Unit Nm -4,55 LSL 60,45


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 09.06.2021 15:35:38 to 09.06.2021 18:07:51


Rem. TQ 100% soft +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.580 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192794 T55-3000032-45 65,08 65,05 65,11 65,05 65,00 65,11 65,11 65,07 65,13 65,09


192794 T55-3000032-45 385,00 383,00 384,00 382,00 382,00 382,00 385,00 378,00 374,00 380,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192794 T55-3000032-45 65,11 65,11 65,11 65,12 65,05 65,15 65,07 65,12 65,06 65,06


192794 T55-3000032-45 365,00 368,00 373,00 377,00 379,00 378,00 383,00 382,00 366,00 369,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192794 T55-3000032-45 65,10 65,11 65,07 65,03 65,06 65,03 65,08 65,09 65,09 65,09


192794 T55-3000032-45 380,00 367,00 366,00 362,00 362,00 363,00 380,00 384,00 384,00 385,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192794 T55-3000032-45 65,07 65,03 65,11 65,11 65,06 65,06 65,09 65,08 65,24 65,05


192794 T55-3000032-45 381,00 383,00 375,00 375,00 377,00 375,00 368,00 358,00 364,00 375,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192794 T55-3000032-45 65,01 65,03 65,10 65,00 65,22 65,08 65,08 65,10 65,10 65,07


192794 T55-3000032-45 362,00 380,00 399,00 388,00 379,00 366,00 368,00 377,00 378,00 379,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192794 T55-3000032-45 65,07 65,05 65,10 65,09 65,07 65,08 65,06 65,13 65,11 65,06


192794 T55-3000032-45 363,00 360,00 357,00 363,00 381,00 400,00 384,00 360,00 362,00 363,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192794 T55-3000032-45 65,06 65,05 65,12 65,12 65,16 65,10 65,19 65,07 65,04 65,11


192794 T55-3000032-45 380,00 381,00 363,00 358,00 354,00 383,00 399,00 382,00 379,00 364,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192794 T55-3000032-45 65,11 65,13 65,03 65,06 65,02 65,03 65,08 65,06 65,00 65,14


192794 T55-3000032-45 359,00 347,00 361,00 377,00 378,00 381,00 339,00 361,00 364,00 383,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ser.No. GE0181_a


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% soft +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.580 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192794 T55-3000032-45 65,17 65,04 65,06 65,07 65,14 65,06 65,06 65,07 65,09 65,06


192794 T55-3000032-45 388,00 368,00 365,00 366,00 377,00 357,00 362,00 343,00 375,00 364,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192794 T55-3000032-45 65,06 65,15 65,04 65,18 65,10 65,13 65,13 65,07 65,07 65,10


192794 T55-3000032-45 395,00 380,00 379,00 377,00 364,00 355,00 361,00 381,00 380,00 362,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 09.06.2021


Ser.No. GE0181_a


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% soft +/-7% * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.580 Nm/A; Speed: 220/50 rpm
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Homologation of nutrunners


Model: CTBAW653 Angle degree:
Serial no: GE0181 Test torque:


Torque / Angle / Speed


Torque graphs Machine Capability Study 100 %


360°
65,0 Nm


Value no. 100
Graph


Torque / Time / Speed


Value no. 1
Graph


Torque / Time / Speed


Value no. 100
Graph


Value no. 1
Graph


Torque / Angle / Speed
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Homologation of nutrunners


Annex 3
Document no: 006/2021
Date: Page 1 of 2


General Specifications


Manufacturer: Apex Tool Group Tool type: Cordless Assembly Tools


Model: CTBAW653 Serial no:


Torque range:


Snugfit value: Torque tolerance ± 7 %


Target torque: Tolerance: 7,74 %  3,87 %


Angle degree: 40° Tolerance: 2,8°  1,4°


Formula derivation:


10.06.2021


Difference evaluation:  Reference/Tool at 40° / 60 %


17 Nm to 65 Nm


39 Nm


GE0181


Capability examination


13 Nm


Tool without angle correction
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 39,70 40,00 39,05 38,50 0,65 1,50
2 38,67 40,00 38,87 39,00 0,20 1,00
3 39,72 40,00 38,84 38,75 0,88 1,25
4 38,96 40,00 39,25 39,00 0,29 1,00
5 38,86 40,00 38,91 38,75 0,05 1,25
6 39,82 40,00 38,91 38,50 0,91 1,50
7 39,21 40,00 39,19 39,00 0,02 1,00
8 38,70 40,00 38,81 38,50 0,11 1,50
9 39,68 40,00 38,94 38,50 0,74 1,50


10 38,84 40,00 38,98 39,00 0,14 1,00
11 39,27 40,00 38,64 38,50 0,63 1,50
12 38,95 40,00 39,19 39,00 0,24 1,00
13 38,90 40,00 38,39 38,00 0,51 2,00
14 38,88 40,00 38,75 38,50 0,13 1,50
15 39,48 40,00 38,76 38,25 0,72 1,75
16 39,50 40,00 39,30 39,25 0,20 0,75
17 39,14 40,00 38,99 38,75 0,15 1,25
18 39,47 40,00 38,76 38,50 0,71 1,50
19 39,42 40,00 39,19 39,00 0,23 1,00
20 38,93 40,00 38,79 38,75 0,14 1,25
21 39,41 40,00 39,07 38,75 0,34 1,25
22 39,70 40,00 38,72 38,50 0,98 1,50
23 38,73 40,00 38,75 38,50 0,02 1,50
24 39,26 40,00 39,14 39,00 0,12 1,00
25 39,06 40,00 38,55 38,50 0,51 1,50
26 38,91 40,00 38,26 38,25 0,65 1,75
27 38,59 40,00 38,92 39,00 0,33 1,00
28 39,28 40,00 38,51 38,25 0,77 1,75
29 39,02 40,00 38,89 38,50 0,13 1,50
30 39,30 40,00 38,82 39,00 0,48 1,00
31 38,82 40,00 38,44 38,25 0,38 1,75
32 38,71 40,00 38,52 38,25 0,19 1,75
33 38,95 40,00 38,60 38,25 0,35 1,75
34 38,77 40,00 38,74 38,50 0,03 1,50
35 38,81 40,00 38,60 38,50 0,21 1,50
36 39,63 40,00 38,90 38,75 0,73 1,25
37 39,17 40,00 38,95 38,75 0,22 1,25
38 39,32 40,00 39,07 38,75 0,25 1,25
39 38,70 40,00 38,97 39,00 0,27 1,00
40 38,53 40,00 38,69 38,50 0,16 1,50
41 39,80 40,00 39,27 39,25 0,53 0,75
42 39,22 40,00 38,73 38,75 0,49 1,25
43 39,45 40,00 38,53 38,00 0,92 2,00
44 38,92 40,00 38,60 38,50 0,32 1,50
45 39,08 40,00 38,83 38,50 0,25 1,50
46 39,67 40,00 38,82 38,75 0,85 1,25
47 39,22 40,00 38,93 38,50 0,29 1,50
48 39,87 40,00 39,00 39,00 0,87 1,00
49 39,89 40,00 39,16 39,00 0,73 1,00
50 39,50 40,00 38,83 38,50 0,67 1,50
51 39,13 40,00 39,12 38,75 0,01 1,25
52 39,32 40,00 38,92 39,00 0,40 1,00
53 39,51 40,00 39,12 39,00 0,39 1,00
54 39,01 40,00 39,11 38,75 0,10 1,25
55 39,87 40,00 38,83 38,50 1,04 1,50
56 39,44 40,00 39,23 39,25 0,21 0,75
57 39,82 40,00 39,18 38,75 0,64 1,25
58 39,02 40,00 38,87 38,75 0,15 1,25
59 39,76 40,00 38,89 38,50 0,87 1,50
60 39,29 40,00 38,92 38,50 0,37 1,50
61 39,37 40,00 38,75 38,25 0,62 1,75
62 39,38 40,00 39,00 38,75 0,38 1,25
63 39,72 40,00 38,98 38,75 0,74 1,25
64 38,74 40,00 38,69 38,75 0,05 1,25
65 38,90 40,00 38,83 38,50 0,07 1,50
66 38,87 40,00 38,95 38,50 0,08 1,50
67 38,95 40,00 38,79 38,50 0,16 1,50
68 39,41 40,00 38,95 38,75 0,46 1,25
69 38,79 40,00 38,65 38,50 0,14 1,50
70 38,72 40,00 38,58 38,25 0,14 1,75
71 38,78 40,00 38,61 38,50 0,17 1,50
72 38,91 40,00 38,74 38,50 0,17 1,50
73 39,79 40,00 39,10 39,00 0,69 1,00
74 39,42 40,00 39,06 39,00 0,36 1,00
75 39,40 40,00 38,99 38,75 0,41 1,25
76 40,07 40,00 38,92 39,00 1,15 1,00
77 39,65 40,00 38,71 38,75 0,94 1,25
78 38,86 40,00 38,81 39,00 0,05 1,00
79 38,92 40,00 38,69 38,75 0,23 1,25
80 39,40 40,00 38,65 38,75 0,75 1,25
81 39,13 40,00 38,69 38,75 0,44 1,25
82 39,54 40,00 38,99 39,00 0,55 1,00
83 39,06 40,00 38,46 38,50 0,60 1,50
84 38,68 40,00 38,67 38,25 0,01 1,75
85 38,89 40,00 38,76 38,50 0,13 1,50
86 39,28 40,00 38,89 38,75 0,39 1,25
87 39,11 40,00 38,80 38,50 0,31 1,50
88 39,63 40,00 38,94 38,75 0,69 1,25
89 39,69 40,00 38,80 38,50 0,89 1,50
90 39,02 40,00 39,02 38,75 0,00 1,25
91 39,49 40,00 38,84 38,75 0,65 1,25
92 39,67 40,00 38,69 38,50 0,98 1,50
93 38,71 40,00 38,59 38,50 0,12 1,50
94 38,83 40,00 38,39 38,25 0,44 1,75
95 38,58 40,00 38,32 38,00 0,26 2,00
96 38,75 40,00 38,39 38,25 0,36 1,75
97 38,98 40,00 38,49 38,50 0,49 1,50
98 39,64 40,00 38,88 38,75 0,76 1,25
99 39,48 40,00 38,84 38,50 0,64 1,50
100 40,05 40,00 38,90 38,75 1,15 1,25


Standard deviation: 0,301 0,275


Tool data Control data Difference


SN: GE0181  Page 49 of 87







Homologation of nutrunners


Model: CTBAW653 Serial no: GE0181


Target torque: 60 % of max. torque


Angle degree: Tool without angle correction


39,00 Nm


40°


Graphical representation


33,2


34,3


35,5


36,7


37,8


39,0


40,2


41,3


42,5


43,7


44,9


1 10 19 28 37 46 55 64 73 82 91 100


T
or


qu
e 


[N
m


]


Measurement


Torque, Tool


Torque, Control


34


35


36


38


39


40


41


42


44


45


46


1 10 19 28 37 46 55 64 73 82 91 100


A
ng


le
 d


eg
re


e


Measurement


Angle degree,
Tool


Angle degree,
Control


SN: GE0181  Page 50 of 87







35


36


37


38


39


40


41


42


43


44


45


V
M


16
98


-4
 [G


ra
d]


 →


0 10 20 30 40 50 60 70 80 90 100
Value No. →


 LSL 


 USL 


 x 
 x-3s 


 x+3s 


0


5


10


15


20


25


30


35


40


A
bs


ol
ut


e 
fr


eq
ue


nc
y 


→


35 36 37 38 39 40 41 42 43 44 45
VM1698-4 [Grad]  ND →


0


5


10


15


20


25


30


35


40


R
el


at
iv


e 
fr


eq
ue


nc
y 


 [%
]  →


LSL USLx
x-3s x+3s


0,001


0,1


5


30


70


95


99,5


99,99


P
 [%


] →


35 36 37 38 39 40 41 42 43 44 45
VM1698-4 [Grad]  ND →


0,001


0,1


5


30


70


95


99,5


99,99


1-
P


 [%
]


 ←


LSL USLx
x-3s x+3s


APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 4.41
Potential Capability index = Cm 6.05


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 1.6528R 1.25T 10.00
x+3s 39.4739xmax 39.25USL 45.00
x-3s 37.8211xmin 38.00LSL 35.00
x 38.6475Tm 40.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_k Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 USL 45,00


Serial No. 1024210 Unit Grad -5,00 LSL 35,00


Char.Type variable Tolerance value 12 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 10.06.2021 09:05:51 to 10.06.2021 09:23:02


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.561 Nm/A; Speed: 220/50 rpm


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0181_kM.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 39,05 38,87 38,84 39,25 38,91 38,91 39,19 38,81 38,94 38,98


1024210 VM1698-4 38,50 39,00 38,75 39,00 38,75 38,50 39,00 38,50 38,50 39,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 38,64 39,19 38,39 38,75 38,76 39,30 38,99 38,76 39,19 38,79


1024210 VM1698-4 38,50 39,00 38,00 38,50 38,25 39,25 38,75 38,50 39,00 38,75


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 39,07 38,72 38,75 39,14 38,55 38,26 38,92 38,51 38,89 38,82


1024210 VM1698-4 38,75 38,50 38,50 39,00 38,50 38,25 39,00 38,25 38,50 39,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 38,44 38,52 38,60 38,74 38,60 38,90 38,95 39,07 38,97 38,69


1024210 VM1698-4 38,25 38,25 38,25 38,50 38,50 38,75 38,75 38,75 39,00 38,50


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 39,27 38,73 38,53 38,60 38,83 38,82 38,93 39,00 39,16 38,83


1024210 VM1698-4 39,25 38,75 38,00 38,50 38,50 38,75 38,50 39,00 39,00 38,50


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 39,12 38,92 39,12 39,11 38,83 39,23 39,18 38,87 38,89 38,92


1024210 VM1698-4 38,75 39,00 39,00 38,75 38,50 39,25 38,75 38,75 38,50 38,50


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 38,75 39,00 38,98 38,69 38,83 38,95 38,79 38,95 38,65 38,58


1024210 VM1698-4 38,25 38,75 38,75 38,75 38,50 38,50 38,50 38,75 38,50 38,25


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 38,61 38,74 39,10 39,06 38,99 38,92 38,71 38,81 38,69 38,65


1024210 VM1698-4 38,50 38,50 39,00 39,00 38,75 39,00 38,75 39,00 38,75 38,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_k


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 40,15
LSL 30,61
USL 50,46


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.59 Nm; C ur.-Cal.: 0.561 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 38,69 38,99 38,46 38,67 38,76 38,89 38,80 38,94 38,80 39,02


1024210 VM1698-4 38,75 39,00 38,50 38,25 38,50 38,75 38,50 38,75 38,50 38,75


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 38,84 38,69 38,59 38,39 38,32 38,39 38,49 38,88 38,84 38,90


1024210 VM1698-4 38,75 38,50 38,50 38,25 38,00 38,25 38,50 38,75 38,50 38,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_k


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 40,15
LSL 30,61
USL 50,46


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.59 Nm; C ur.-Cal.: 0.561 Nm/A; Speed: 220/50 rpm
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APEX VDI/VDE 2647 V0.1
--- R = 0 ---


n tot 100
neff 100
n  <LSL 0
n  >USL 0
n<T> 100
R 0.00T 10.00
xmax 40.00USL 45.00
xmin 40.00LSL 35.00


x 40.0000Tm 40.00
StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_k Char.Descr. T55-3000032-45 Inspection Val. 40,00 5,00 USL 45,00


Serial No. 192794 Unit Grad -5,00 LSL 35,00


Char.Type variable Tolerance value 12 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 10.06.2021 09:05:50 to 10.06.2021 09:23:02


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.561 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192794 T55-3000032-45 39,70 38,67 39,72 38,96 38,86 39,82 39,21 38,70 39,68 38,84


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192794 T55-3000032-45 39,27 38,95 38,90 38,88 39,48 39,50 39,14 39,47 39,42 38,93


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192794 T55-3000032-45 39,41 39,70 38,73 39,26 39,06 38,91 38,59 39,28 39,02 39,30


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192794 T55-3000032-45 38,82 38,71 38,95 38,77 38,81 39,63 39,17 39,32 38,70 38,53


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192794 T55-3000032-45 39,80 39,22 39,45 38,92 39,08 39,67 39,22 39,87 39,89 39,50


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192794 T55-3000032-45 39,13 39,32 39,51 39,01 39,87 39,44 39,82 39,02 39,76 39,29


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192794 T55-3000032-45 39,37 39,38 39,72 38,74 38,90 38,87 38,95 39,41 38,79 38,72


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192794 T55-3000032-45 38,78 38,91 39,79 39,42 39,40 40,07 39,65 38,86 38,92 39,40


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_k


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 20,79
LSL 0,00
USL 49,90


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.59 Nm; C ur.-Cal.: 0.561 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192794 T55-3000032-45 39,13 39,54 39,06 38,68 38,89 39,28 39,11 39,63 39,69 39,02


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192794 T55-3000032-45 39,49 39,67 38,71 38,83 38,58 38,75 38,98 39,64 39,48 40,05


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_k


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 20,79
LSL 0,00
USL 49,90


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.59 Nm; C ur.-Cal.: 0.561 Nm/A; Speed: 220/50 rpm


Page
2 2/


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0181_k1.DFD


SN: GE0181  Page 56 of 87







Homologation of nutrunners


Model: CTBAW653 Serial no: GE0181
Target torque: 60 % of max. torque
Angle degree: Tool without angle correction


Graph
Torque / Time / Speed


Value no. 1
Graph


Torque / Time / Speed


Value no. 100
Graph


39,00 Nm


Torque / Angle / Speed
Graph


Value no. 1


Torque graphs


Torque / Angle / Speed


Value no. 100


40°
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Homologation of nutrunners


Annex 3
Document no: 006/2021
Date: Page 2 of 4


General Specifications


Manufacturer: Apex Tool Group Tool type: Cordless Assembly Tools


Model: CTBAW653 Serial no:


Torque range:


Snugfit value: 13 Nm Torque tolerance ± 7 %


Target torque: Tolerance: 9,74 %  4,87 %


Angle degree: 40° Tolerance: 3,9°  1,9°


Formula derivation:


+ -
0 0-25°


Tool with angle correction


Test conditions


Tool hand held


10.06.2021


39 Nm


17 Nm to 65 Nm


GE0181


Difference evaluation:  Reference/Tool at 40° / 60 %


Capability examination


For measurements, the screwdriver must be held by hand and alternately moved.
In the column  "Move +", the angle range in the screw direction,
In the column "Move -" of the direction opposite the direction of tightening,
within this range, the tool has to be moved.
Pay attention to changing angle values and directions of movement.
The indicated maximum values for "Move +" and "Move -" 
have per measurement series minimum 5 times.


Move
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 38,86 40,00 38,45 37,75 0,41 2,25
2 39,28 40,00 38,76 38,00 0,52 2,00
3 39,65 40,00 39,08 38,25 0,57 1,75
4 38,86 40,00 38,29 38,75 0,57 1,25
5 39,42 40,00 38,63 38,50 0,79 1,50
6 39,63 40,00 38,38 37,75 1,25 2,25
7 39,41 40,00 38,33 38,00 1,08 2,00
8 38,99 40,00 38,69 38,75 0,30 1,25
9 39,35 40,00 38,32 38,50 1,03 1,50


10 40,17 40,00 39,14 38,00 1,03 2,00
11 38,82 40,00 38,36 37,75 0,46 2,25
12 39,72 40,00 38,49 38,50 1,23 1,50
13 39,40 40,00 38,83 37,50 0,57 2,50
14 39,30 40,00 38,93 38,00 0,37 2,00
15 39,24 40,00 38,67 38,25 0,57 1,75
16 39,48 40,00 38,75 38,75 0,73 1,25
17 40,07 40,00 38,84 37,75 1,23 2,25
18 39,51 40,00 39,11 37,50 0,40 2,50
19 39,35 40,00 38,80 38,50 0,55 1,50
20 40,42 40,00 39,19 38,75 1,23 1,25
21 39,33 40,00 38,80 38,00 0,53 2,00
22 39,82 40,00 38,31 39,00 1,51 1,00
23 39,75 40,00 38,51 38,75 1,24 1,25
24 39,77 40,00 39,26 38,75 0,51 1,25
25 39,61 40,00 38,48 38,00 1,13 2,00
26 40,85 40,00 39,57 39,00 1,28 1,00
27 39,15 40,00 38,40 38,75 0,75 1,25
28 39,68 40,00 38,70 38,00 0,98 2,00
29 39,82 40,00 38,44 38,25 1,38 1,75
30 39,71 40,00 38,87 37,75 0,84 2,25
31 39,72 40,00 38,98 37,75 0,74 2,25
32 40,26 40,00 39,34 38,50 0,92 1,50
33 39,20 40,00 38,94 38,75 0,26 1,25
34 38,84 40,00 38,13 39,25 0,71 0,75
35 39,19 40,00 38,54 39,00 0,65 1,00
36 38,83 40,00 38,54 37,50 0,29 2,50
37 38,81 40,00 38,41 37,75 0,40 2,25
38 38,80 40,00 37,90 38,75 0,90 1,25
39 40,73 40,00 39,31 38,00 1,42 2,00
40 39,22 40,00 38,52 38,75 0,70 1,25
41 39,75 40,00 39,05 37,50 0,70 2,50
42 40,13 40,00 39,39 38,25 0,74 1,75
43 41,09 40,00 39,82 38,50 1,27 1,50
44 42,20 40,00 41,17 38,50 1,03 1,50
45 40,06 40,00 39,68 38,25 0,38 1,75
46 39,40 40,00 38,84 38,00 0,56 2,00
47 39,26 40,00 38,30 38,25 0,96 1,75
48 39,76 40,00 38,42 38,00 1,34 2,00
49 39,20 40,00 38,72 38,25 0,48 1,75
50 39,28 40,00 38,51 38,00 0,77 2,00
51 39,06 40,00 38,64 38,50 0,42 1,50
52 39,23 40,00 38,72 38,00 0,51 2,00
53 39,71 40,00 38,25 38,00 1,46 2,00
54 39,34 40,00 38,43 38,25 0,91 1,75
55 39,18 40,00 38,33 38,25 0,85 1,75
56 38,99 40,00 38,46 38,00 0,53 2,00
57 39,38 40,00 38,26 38,00 1,12 2,00
58 39,85 40,00 38,45 38,25 1,40 1,75
59 40,35 40,00 38,65 38,00 1,70 2,00
60 38,45 40,00 37,96 37,75 0,49 2,25
61 39,64 40,00 38,68 37,75 0,96 2,25
62 39,13 40,00 38,58 38,50 0,55 1,50
63 39,58 40,00 38,46 38,25 1,12 1,75
64 40,32 40,00 38,84 38,00 1,48 2,00
65 39,10 40,00 38,39 38,00 0,71 2,00
66 39,23 40,00 38,77 38,50 0,46 1,50
67 40,00 40,00 38,48 38,25 1,52 1,75
68 39,91 40,00 38,79 38,00 1,12 2,00
69 38,97 40,00 38,57 37,75 0,40 2,25
70 39,47 40,00 38,13 37,50 1,34 2,50
71 38,77 40,00 38,32 38,00 0,45 2,00
72 39,22 40,00 38,60 38,50 0,62 1,50
73 39,44 40,00 38,26 38,25 1,18 1,75
74 39,27 40,00 38,73 38,75 0,54 1,25
75 39,49 40,00 38,90 38,25 0,59 1,75
76 39,80 40,00 38,28 37,75 1,52 2,25
77 38,84 40,00 38,45 38,00 0,39 2,00
78 39,67 40,00 38,40 37,75 1,27 2,25
79 39,67 40,00 38,30 38,00 1,37 2,00
80 39,58 40,00 38,24 38,00 1,34 2,00
81 39,60 40,00 38,69 38,25 0,91 1,75
82 38,69 40,00 38,24 38,00 0,45 2,00
83 38,85 40,00 38,44 38,25 0,41 1,75
84 39,01 40,00 38,12 38,00 0,89 2,00
85 38,65 40,00 38,26 38,00 0,39 2,00
86 39,29 40,00 38,65 38,25 0,64 1,75
87 38,79 40,00 38,20 38,00 0,59 2,00
88 39,34 40,00 38,67 38,25 0,67 1,75
89 39,61 40,00 38,81 38,25 0,80 1,75
90 39,89 40,00 38,64 38,50 1,25 1,50
91 39,95 40,00 38,38 38,00 1,57 2,00
92 38,89 40,00 38,47 38,00 0,42 2,00
93 38,81 40,00 38,45 37,75 0,36 2,25
94 39,54 40,00 38,37 37,50 1,17 2,50
95 39,67 40,00 38,63 38,25 1,04 1,75
96 39,81 40,00 38,36 38,00 1,45 2,00
97 39,21 40,00 38,73 38,25 0,48 1,75
98 38,83 40,00 38,26 37,75 0,57 2,25
99 39,01 40,00 38,36 37,50 0,65 2,50
100 38,95 40,00 38,54 38,50 0,41 1,50


Standard deviation: 0,379 0,389


Tool data Control data Difference
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Homologation of nutrunners


Model: CTBAW653 Serial no: GE0181


Target torque: 60 % of max. torque


Angle degree: Tool with angle correction


Graphical representation
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.72
Potential Capability index = Cm 4.29


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 2.3325R 1.75T 10.00
x+3s 39.3388xmax 39.25USL 45.00
x-3s 37.0062xmin 37.50LSL 35.00
x 38.1725Tm 40.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_m Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 USL 45,00


Serial No. 1024210 Unit Grad -5,00 LSL 35,00


Char.Type variable Tolerance value 12 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 10.06.2021 10:47:47 to 10.06.2021 11:10:53


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.561 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 38,45 38,76 39,08 38,29 38,63 38,38 38,33 38,69 38,32 39,14


1024210 VM1698-4 37,75 38,00 38,25 38,75 38,50 37,75 38,00 38,75 38,50 38,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 38,36 38,49 38,83 38,93 38,67 38,75 38,84 39,11 38,80 39,19


1024210 VM1698-4 37,75 38,50 37,50 38,00 38,25 38,75 37,75 37,50 38,50 38,75


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 38,80 38,31 38,51 39,26 38,48 39,57 38,40 38,70 38,44 38,87


1024210 VM1698-4 38,00 39,00 38,75 38,75 38,00 39,00 38,75 38,00 38,25 37,75


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 38,98 39,34 38,94 38,13 38,54 38,54 38,41 37,90 39,31 38,52


1024210 VM1698-4 37,75 38,50 38,75 39,25 39,00 37,50 37,75 38,75 38,00 38,75


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 39,05 39,39 39,82 41,17 39,68 38,84 38,30 38,42 38,72 38,51


1024210 VM1698-4 37,50 38,25 38,50 38,50 38,25 38,00 38,25 38,00 38,25 38,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 38,64 38,72 38,25 38,43 38,33 38,46 38,26 38,45 38,65 37,96


1024210 VM1698-4 38,50 38,00 38,00 38,25 38,25 38,00 38,00 38,25 38,00 37,75


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 38,68 38,58 38,46 38,84 38,39 38,77 38,48 38,79 38,57 38,13


1024210 VM1698-4 37,75 38,50 38,25 38,00 38,00 38,50 38,25 38,00 37,75 37,50


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 38,32 38,60 38,26 38,73 38,90 38,28 38,45 38,40 38,30 38,24


1024210 VM1698-4 38,00 38,50 38,25 38,75 38,25 37,75 38,00 37,75 38,00 38,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_m


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 40,18
LSL 30,32
USL 50,95


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.59 Nm; C ur.-Cal.: 0.561 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 38,69 38,24 38,44 38,12 38,26 38,65 38,20 38,67 38,81 38,64


1024210 VM1698-4 38,25 38,00 38,25 38,00 38,00 38,25 38,00 38,25 38,25 38,50


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 38,38 38,47 38,45 38,37 38,63 38,36 38,73 38,26 38,36 38,54


1024210 VM1698-4 38,00 38,00 37,75 37,50 38,25 38,00 38,25 37,75 37,50 38,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_m


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 40,18
LSL 30,32
USL 50,95


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.59 Nm; C ur.-Cal.: 0.561 Nm/A; Speed: 220/50 rpm; with Gyroscope
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APEX VDI/VDE 2647 V0.1
--- R = 0 ---


n tot 100
neff 100
n  <LSL 0
n  >USL 0
n<T> 100
R 0.00T 10.00
xmax 40.00USL 45.00
xmin 40.00LSL 35.00


x 40.0000Tm 40.00
StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_m Char.Descr. T55-3000032-45 Inspection Val. 40,00 5,00 USL 45,00


Serial No. 192794 Unit Grad -5,00 LSL 35,00


Char.Type variable Tolerance value 12 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 10.06.2021 10:47:47 to 10.06.2021 11:10:53


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.561 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192794 T55-3000032-45 38,86 39,28 39,65 38,86 39,42 39,63 39,41 38,99 39,35 40,17


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192794 T55-3000032-45 38,82 39,72 39,40 39,30 39,24 39,48 40,07 39,51 39,35 40,42


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192794 T55-3000032-45 39,33 39,82 39,75 39,77 39,61 40,85 39,15 39,68 39,82 39,71


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192794 T55-3000032-45 39,72 40,26 39,20 38,84 39,19 38,83 38,81 38,80 40,73 39,22


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192794 T55-3000032-45 39,75 40,13 41,09 42,20 40,06 39,40 39,26 39,76 39,20 39,28


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192794 T55-3000032-45 39,06 39,23 39,71 39,34 39,18 38,99 39,38 39,85 40,35 38,45


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192794 T55-3000032-45 39,64 39,13 39,58 40,32 39,10 39,23 40,00 39,91 38,97 39,47


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192794 T55-3000032-45 38,77 39,22 39,44 39,27 39,49 39,80 38,84 39,67 39,67 39,58


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_m


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 21,23
LSL 0,00
USL 50,95


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.59 Nm; C ur.-Cal.: 0.561 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192794 T55-3000032-45 39,60 38,69 38,85 39,01 38,65 39,29 38,79 39,34 39,61 39,89


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192794 T55-3000032-45 39,95 38,89 38,81 39,54 39,67 39,81 39,21 38,83 39,01 38,95


192794 T55-3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_m


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 21,23
LSL 0,00
USL 50,95


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.59 Nm; C ur.-Cal.: 0.561 Nm/A; Speed: 220/50 rpm; with Gyroscope


Page
2 2/


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0181_m1.DFD


SN: GE0181  Page 66 of 87







Homologation of nutrunners


Model: CTBAW653 Serial no: GE0181
Target torque: 60 % of max. torque
Angle degree: Tool with angle correction


Torque graphs


Value no. 1
Graph


Torque / Angle / Speed


39,00 Nm
40°


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


Value no. 1
Graph


Torque / Time / Speed


Value no. 100
Graph
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Homologation of nutrunners


Annex 3
Document no: 006/2021
Date: Page 2 of 2


General Specifications


Manufacturer: Apex Tool Group Tool type: Cordless Assembly Tools


Model: CTBAW653 Serial no:


Torque range:


Snugfit value: Torque tolerance ± 7 %


Target torque: Tolerance: 9,45 %  4,73 %


Angle degree: 180° Tolerance: 8,5°  4,3°


Formula derivation:


10.06.2021


GE0181


17 Nm to 65 Nm


13 Nm


Tool without angle correction


52 Nm


Difference evaluation:  Reference/Tool at 180° / 80 %


Capability examination
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 52,80 180,00 52,38 178,50 0,42 1,50
2 52,96 180,00 52,31 178,50 0,65 1,50
3 52,49 180,00 52,27 177,25 0,22 2,75
4 53,64 180,00 51,93 176,50 1,71 3,50
5 53,79 180,00 51,93 177,25 1,86 2,75
6 52,68 180,00 52,01 178,00 0,67 2,00
7 52,67 180,00 51,68 176,50 0,99 3,50
8 53,33 180,00 51,85 176,75 1,48 3,25
9 53,77 180,00 52,13 178,00 1,64 2,00


10 53,14 180,00 51,68 175,75 1,46 4,25
11 52,46 180,00 51,42 176,25 1,04 3,75
12 52,80 180,00 51,87 177,25 0,93 2,75
13 52,66 180,00 51,94 178,25 0,72 1,75
14 52,78 180,00 51,40 175,75 1,38 4,25
15 52,98 180,00 51,74 176,75 1,24 3,25
16 53,76 180,00 52,53 178,00 1,23 2,00
17 52,72 180,00 52,36 178,00 0,36 2,00
18 52,18 180,00 51,84 177,25 0,34 2,75
19 53,36 180,00 51,95 176,50 1,41 3,50
20 52,89 180,00 52,29 178,25 0,60 1,75
21 52,85 180,00 51,97 177,00 0,88 3,00
22 52,29 180,00 51,96 177,50 0,33 2,50
23 52,43 180,00 51,80 176,50 0,63 3,50
24 52,68 180,00 52,22 178,50 0,46 1,50
25 52,79 180,00 52,09 178,00 0,70 2,00
26 52,09 180,00 51,80 176,75 0,29 3,25
27 51,99 180,00 51,60 176,75 0,39 3,25
28 52,84 180,00 52,02 178,25 0,82 1,75
29 53,56 180,00 51,90 177,25 1,66 2,75
30 53,34 180,00 51,93 178,00 1,41 2,00
31 52,41 180,00 51,79 176,75 0,62 3,25
32 51,80 180,00 51,52 177,00 0,28 3,00
33 53,24 180,00 51,89 177,50 1,35 2,50
34 52,58 180,00 52,20 178,75 0,38 1,25
35 52,51 180,00 51,85 177,75 0,66 2,25
36 52,44 180,00 51,68 176,00 0,76 4,00
37 52,16 180,00 51,55 177,25 0,61 2,75
38 52,51 180,00 51,78 178,00 0,73 2,00
39 52,58 180,00 52,00 178,75 0,58 1,25
40 52,66 180,00 51,66 176,25 1,00 3,75
41 52,63 180,00 51,79 176,00 0,84 4,00
42 53,64 180,00 51,90 177,00 1,74 3,00
43 53,09 180,00 52,13 177,00 0,96 3,00
44 53,44 180,00 51,96 177,00 1,48 3,00
45 52,46 180,00 52,03 178,25 0,43 1,75
46 52,43 180,00 52,15 177,50 0,28 2,50
47 53,04 180,00 51,88 176,75 1,16 3,25
48 52,52 180,00 52,17 178,00 0,35 2,00
49 53,37 180,00 52,07 177,25 1,30 2,75
50 53,36 180,00 51,79 176,75 1,57 3,25
51 52,42 180,00 51,81 176,75 0,61 3,25
52 52,11 180,00 51,72 177,00 0,39 3,00
53 53,34 180,00 51,63 176,25 1,71 3,75
54 53,68 180,00 51,80 177,00 1,88 3,00
55 52,43 180,00 52,02 178,25 0,41 1,75
56 53,46 180,00 52,09 178,00 1,37 2,00
57 53,32 180,00 51,82 177,75 1,50 2,25
58 51,91 180,00 51,63 176,75 0,28 3,25
59 52,20 180,00 51,45 176,00 0,75 4,00
60 52,12 180,00 51,43 176,25 0,69 3,75
61 52,72 180,00 52,13 178,75 0,59 1,25
62 52,48 180,00 51,87 178,25 0,61 1,75
63 52,34 180,00 51,68 177,00 0,66 3,00
64 51,38 180,00 51,32 176,50 0,06 3,50
65 51,86 180,00 51,48 176,25 0,38 3,75
66 53,63 180,00 51,96 176,75 1,67 3,25
67 53,59 180,00 52,34 177,75 1,25 2,25
68 52,48 180,00 51,89 177,00 0,59 3,00
69 53,50 180,00 52,12 177,50 1,38 2,50
70 53,23 180,00 51,83 177,75 1,40 2,25
71 52,41 180,00 51,75 177,25 0,66 2,75
72 51,97 180,00 51,72 177,00 0,25 3,00
73 52,54 180,00 51,42 176,75 1,12 3,25
74 53,46 180,00 51,95 177,50 1,51 2,50
75 52,91 180,00 52,16 178,75 0,75 1,25
76 53,48 180,00 52,15 177,75 1,33 2,25
77 53,12 180,00 51,77 177,00 1,35 3,00
78 52,83 180,00 51,42 175,50 1,41 4,50
79 52,86 180,00 51,48 176,25 1,38 3,75
80 52,34 180,00 51,63 176,75 0,71 3,25
81 53,33 180,00 51,44 176,00 1,89 4,00
82 52,45 180,00 52,01 178,50 0,44 1,50
83 52,98 180,00 51,51 177,00 1,47 3,00
84 53,03 180,00 51,55 177,00 1,48 3,00
85 52,43 180,00 51,60 176,75 0,83 3,25
86 51,89 180,00 51,49 177,00 0,40 3,00
87 52,64 180,00 51,09 175,50 1,55 4,50
88 52,17 180,00 51,60 177,00 0,57 3,00
89 52,47 180,00 51,45 176,75 1,02 3,25
90 52,29 180,00 51,58 176,50 0,71 3,50
91 52,59 180,00 52,15 178,75 0,44 1,25
92 52,75 180,00 52,56 179,00 0,19 1,00
93 53,01 180,00 52,44 179,00 0,57 1,00
94 52,77 180,00 52,19 179,00 0,58 1,00
95 53,04 180,00 51,75 177,25 1,29 2,75
96 52,55 180,00 52,10 178,00 0,45 2,00
97 51,60 180,00 51,73 177,50 0,13 2,50
98 53,19 180,00 51,76 176,50 1,43 3,50
99 52,34 180,00 51,76 177,00 0,58 3,00
100 53,23 180,00 51,80 177,75 1,43 2,25


Standard deviation: 0,491 0,850


DifferenceTool data Control data


SN: GE0181  Page 69 of 87







Homologation of nutrunners


Model: CTBAW653 Serial no: GE0181


Target torque: 80 % of max. torque


Angle degree: Tool without angle correction180°


Graphical representation
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.85
Potential Capability index = Cm 3.92


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 5.0976R 3.50T 20.00
x+3s 179.8188xmax 179.00USL 190.00
x-3s 174.7212xmin 175.50LSL 170.00
x 177.2700Tm 180.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_l Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 USL 190,00


Serial No. 1024210 Unit Grad -10,00 LSL 170,00


Char.Type variable Tolerance value 6 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 10.06.2021 09:27:42 to 10.06.2021 09:55:19


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.549 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 52,38 52,31 52,27 51,93 51,93 52,01 51,68 51,85 52,13 51,68


1024210 VM1698-4 178,50 178,50 177,25 176,50 177,25 178,00 176,50 176,75 178,00 175,75


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 51,42 51,87 51,94 51,40 51,74 52,53 52,36 51,84 51,95 52,29


1024210 VM1698-4 176,25 177,25 178,25 175,75 176,75 178,00 178,00 177,25 176,50 178,25


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 51,97 51,96 51,80 52,22 52,09 51,80 51,60 52,02 51,90 51,93


1024210 VM1698-4 177,00 177,50 176,50 178,50 178,00 176,75 176,75 178,25 177,25 178,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 51,79 51,52 51,89 52,20 51,85 51,68 51,55 51,78 52,00 51,66


1024210 VM1698-4 176,75 177,00 177,50 178,75 177,75 176,00 177,25 178,00 178,75 176,25


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 51,79 51,90 52,13 51,96 52,03 52,15 51,88 52,17 52,07 51,79


1024210 VM1698-4 176,00 177,00 177,00 177,00 178,25 177,50 176,75 178,00 177,25 176,75


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 51,81 51,72 51,63 51,80 52,02 52,09 51,82 51,63 51,45 51,43


1024210 VM1698-4 176,75 177,00 176,25 177,00 178,25 178,00 177,75 176,75 176,00 176,25


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 52,13 51,87 51,68 51,32 51,48 51,96 52,34 51,89 52,12 51,83


1024210 VM1698-4 178,75 178,25 177,00 176,50 176,25 176,75 177,75 177,00 177,50 177,75


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 51,75 51,72 51,42 51,95 52,16 52,15 51,77 51,42 51,48 51,63


1024210 VM1698-4 177,25 177,00 176,75 177,50 178,75 177,75 177,00 175,50 176,25 176,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_l


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 52,97
LSL 40,54
USL 66,30


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.59 Nm;  Cur.-Cal.: 0.549 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 51,44 52,01 51,51 51,55 51,60 51,49 51,09 51,60 51,45 51,58


1024210 VM1698-4 176,00 178,50 177,00 177,00 176,75 177,00 175,50 177,00 176,75 176,50


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 52,15 52,56 52,44 52,19 51,75 52,10 51,73 51,76 51,76 51,80


1024210 VM1698-4 178,75 179,00 179,00 179,00 177,25 178,00 177,50 176,50 177,00 177,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_l


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 52,97
LSL 40,54
USL 66,30


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.59 Nm;  Cur.-Cal.: 0.549 Nm/A; Speed: 220/50 rpm
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n tot 100
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n<T> 100
R 0.00T 20.00
xmax 180.00USL 190.00
xmin 180.00LSL 170.00


x 180.0000Tm 180.00
StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_l Char.Descr. T55-3000032-45 Inspection Val. 180,00 10,00 USL 190,00


Serial No. 192794 Unit Grad -10,00 LSL 170,00


Char.Type variable Tolerance value 6 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 10.06.2021 09:27:42 to 10.06.2021 09:55:19


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.549 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192794 T55-3000032-45 52,80 52,96 52,49 53,64 53,79 52,68 52,67 53,33 53,77 53,14


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192794 T55-3000032-45 52,46 52,80 52,66 52,78 52,98 53,76 52,72 52,18 53,36 52,89


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192794 T55-3000032-45 52,85 52,29 52,43 52,68 52,79 52,09 51,99 52,84 53,56 53,34


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192794 T55-3000032-45 52,41 51,80 53,24 52,58 52,51 52,44 52,16 52,51 52,58 52,66


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192794 T55-3000032-45 52,63 53,64 53,09 53,44 52,46 52,43 53,04 52,52 53,37 53,36


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192794 T55-3000032-45 52,42 52,11 53,34 53,68 52,43 53,46 53,32 51,91 52,20 52,12


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192794 T55-3000032-45 52,72 52,48 52,34 51,38 51,86 53,63 53,59 52,48 53,50 53,23


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192794 T55-3000032-45 52,41 51,97 52,54 53,46 52,91 53,48 53,12 52,83 52,86 52,34


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_l


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 27,63
LSL 0,00
USL 66,30


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.59 Nm;  Cur.-Cal.: 0.549 Nm/A; Speed: 220/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192794 T55-3000032-45 53,33 52,45 52,98 53,03 52,43 51,89 52,64 52,17 52,47 52,29


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192794 T55-3000032-45 52,59 52,75 53,01 52,77 53,04 52,55 51,60 53,19 52,34 53,23


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_l


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 27,63
LSL 0,00
USL 66,30


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.59 Nm;  Cur.-Cal.: 0.549 Nm/A; Speed: 220/50 rpm


Page
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Homologation of nutrunners


Model: CTBAW653 Serial no: GE0181
Target torque: 80 % of max. torque
Angle degree: Tool without angle correction


Torque graphs


52,00 Nm
180°


Value no. 1
Graph


Torque / Angle / Speed


Value no. 1
Graph


Torque / Time / Speed


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


Value no. 100
Graph
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Homologation of nutrunners


Annex 3
Document no: 006/2021
Date: Page 4 of 4


General Specifications


Manufacturer: Apex Tool Group Tool type: Cordless Assembly Tools


Model: CTBAW653 Serial no:


Torque range:


Snugfit value: 13 Nm Torque tolerance ± 7 %


Target torque: Tolerance: 10,16 %  5,08 %


Angle degree: 180° Tolerance: 7,4°  3,7°


Formula derivation:


+ -
0-25° 0-45°


Move Test conditions


0


Tool hand held


For measurements, the screwdriver must be held by hand and alternately moved.
In the column  "Move +", the angle range in the screw direction,
In the column "Move -" of the direction opposite the direction of tightening,
within this range, the tool has to be moved.
Pay attention to changing angle values and directions of movement.
The indicated maximum values for "Move +" and "Move -" 
have per measurement series minimum 5 times.


10.06.2021


Tool with angle correction


52 Nm


Difference evaluation:  Reference/Tool at 180° / 80 %


Capability examination


GE0181


17 Nm to 65 Nm
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 52,26 180,00 51,57 177,75 0,69 2,25
2 52,80 180,00 52,32 177,25 0,48 2,75
3 52,70 180,00 52,28 177,25 0,42 2,75
4 51,32 180,00 50,28 178,00 1,04 2,00
5 52,41 180,00 51,64 176,75 0,77 3,25
6 52,55 180,00 51,82 177,75 0,73 2,25
7 53,32 180,00 51,77 176,25 1,55 3,75
8 51,23 180,00 50,73 177,50 0,50 2,50
9 52,07 180,00 51,19 177,75 0,88 2,25


10 51,67 180,00 51,27 176,00 0,40 4,00
11 52,82 180,00 51,94 177,00 0,88 3,00
12 51,66 180,00 51,22 176,25 0,44 3,75
13 52,57 180,00 51,66 175,75 0,91 4,25
14 51,88 180,00 50,84 177,00 1,04 3,00
15 52,42 180,00 51,12 176,75 1,30 3,25
16 53,77 180,00 52,34 178,00 1,43 2,00
17 52,03 180,00 51,39 177,75 0,64 2,25
18 52,10 180,00 51,16 176,00 0,94 4,00
19 53,27 180,00 52,32 177,75 0,95 2,25
20 53,39 180,00 51,51 178,00 1,88 2,00
21 52,51 180,00 51,13 177,00 1,38 3,00
22 51,39 180,00 51,00 176,50 0,39 3,50
23 53,34 180,00 51,86 175,75 1,48 4,25
24 51,97 180,00 51,62 176,75 0,35 3,25
25 53,14 180,00 52,06 177,00 1,08 3,00
26 54,14 180,00 52,69 177,50 1,45 2,50
27 52,71 180,00 51,79 177,50 0,92 2,50
28 53,54 180,00 51,70 177,50 1,84 2,50
29 52,85 180,00 51,94 177,25 0,91 2,75
30 52,73 180,00 51,68 177,25 1,05 2,75
31 52,33 180,00 50,90 177,00 1,43 3,00
32 52,44 180,00 51,60 176,25 0,84 3,75
33 53,26 180,00 52,26 178,25 1,00 1,75
34 53,22 180,00 52,29 178,75 0,93 1,25
35 51,89 180,00 50,97 176,75 0,92 3,25
36 53,65 180,00 52,25 178,25 1,40 1,75
37 51,35 180,00 50,89 176,75 0,46 3,25
38 53,89 180,00 51,97 177,50 1,92 2,50
39 51,90 180,00 51,19 177,25 0,71 2,75
40 52,70 180,00 52,05 176,00 0,65 4,00
41 52,97 180,00 52,21 177,00 0,76 3,00
42 52,78 180,00 51,63 177,50 1,15 2,50
43 53,02 180,00 52,15 177,25 0,87 2,75
44 51,88 180,00 51,21 177,25 0,67 2,75
45 53,07 180,00 51,98 178,00 1,09 2,00
46 53,03 180,00 52,14 177,25 0,89 2,75
47 53,51 180,00 52,42 177,50 1,09 2,50
48 53,51 180,00 52,26 177,50 1,25 2,50
49 52,28 180,00 51,36 178,25 0,92 1,75
50 52,86 180,00 51,41 177,00 1,45 3,00
51 53,05 180,00 51,23 177,00 1,82 3,00
52 52,31 180,00 51,34 177,25 0,97 2,75
53 53,54 180,00 52,09 178,00 1,45 2,00
54 53,70 180,00 51,17 177,25 2,53 2,75
55 53,14 180,00 51,23 175,50 1,91 4,50
56 52,69 180,00 52,19 178,00 0,50 2,00
57 52,93 180,00 51,89 177,50 1,04 2,50
58 53,28 180,00 51,98 177,75 1,30 2,25
59 53,44 180,00 51,54 176,25 1,90 3,75
60 51,62 180,00 50,92 176,00 0,70 4,00
61 53,28 180,00 51,71 176,75 1,57 3,25
62 53,03 180,00 51,92 176,00 1,11 4,00
63 52,96 180,00 51,56 177,50 1,40 2,50
64 53,74 180,00 51,30 176,00 2,44 4,00
65 52,24 180,00 51,05 175,50 1,19 4,50
66 54,20 180,00 52,33 176,75 1,87 3,25
67 53,71 180,00 51,90 177,50 1,81 2,50
68 52,59 180,00 51,17 177,25 1,42 2,75
69 52,91 180,00 51,66 176,00 1,25 4,00
70 53,25 180,00 51,80 177,50 1,45 2,50
71 53,45 180,00 51,95 176,75 1,50 3,25
72 52,82 180,00 52,08 177,50 0,74 2,50
73 53,49 180,00 52,18 176,75 1,31 3,25
74 53,98 180,00 52,30 175,50 1,68 4,50
75 53,72 180,00 51,69 177,50 2,03 2,50
76 53,00 180,00 51,76 177,75 1,24 2,25
77 52,51 180,00 51,65 177,00 0,86 3,00
78 52,44 180,00 51,24 177,00 1,20 3,00
79 52,53 180,00 51,82 178,00 0,71 2,00
80 52,57 180,00 51,38 176,75 1,19 3,25
81 53,47 180,00 52,61 178,50 0,86 1,50
82 52,71 180,00 51,47 177,25 1,24 2,75
83 53,04 180,00 52,26 178,50 0,78 1,50
84 51,85 180,00 50,68 176,25 1,17 3,75
85 53,16 180,00 50,96 176,00 2,20 4,00
86 52,87 180,00 51,84 177,50 1,03 2,50
87 54,06 180,00 52,03 176,25 2,03 3,75
88 52,98 180,00 51,27 176,75 1,71 3,25
89 52,91 180,00 52,27 178,50 0,64 1,50
90 52,82 180,00 51,95 177,50 0,87 2,50
91 52,34 180,00 51,34 176,50 1,00 3,50
92 54,11 180,00 51,78 176,75 2,33 3,25
93 52,30 180,00 51,18 176,50 1,12 3,50
94 52,77 180,00 51,90 177,00 0,87 3,00
95 52,03 180,00 51,59 178,00 0,44 2,00
96 52,56 180,00 51,62 177,00 0,94 3,00
97 52,08 180,00 51,13 177,50 0,95 2,50
98 51,70 180,00 51,00 176,75 0,70 3,25
99 55,09 180,00 52,00 176,00 3,09 4,00
100 53,87 180,00 51,85 176,75 2,02 3,25


Standard deviation: 0,527 0,742


DifferenceTool data Control data
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Homologation of nutrunners


Model: CTBAW653 Serial no: GE0181


Target torque: 80 % of max. torque


Angle degree: Tool with angle correction180°


Graphical representation


52,00 Nm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 3.19
Potential Capability index = Cm 4.49


Calculation method M11,4 σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 4.4500R 3.25T 20.00
x+3s 179.3175xmax 178.75USL 190.00
x-3s 174.8675xmin 175.50LSL 170.00
x 177.0925Tm 180.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_n Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 USL 190,00


Serial No. 1024210 Unit Grad -10,00 LSL 170,00


Char.Type variable Tolerance value 6 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 10.06.2021 10:15:19 to 10.06.2021 10:42:54


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.549 Nm/A; Speed: 220/50 rpm; with Gyroscope


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0181_nM.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 51,57 52,32 52,28 50,28 51,64 51,82 51,77 50,73 51,19 51,27


1024210 VM1698-4 177,75 177,25 177,25 178,00 176,75 177,75 176,25 177,50 177,75 176,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 51,94 51,22 51,66 50,84 51,12 52,34 51,39 51,16 52,32 51,51


1024210 VM1698-4 177,00 176,25 175,75 177,00 176,75 178,00 177,75 176,00 177,75 178,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 51,13 51,00 51,86 51,62 52,06 52,69 51,79 51,70 51,94 51,68


1024210 VM1698-4 177,00 176,50 175,75 176,75 177,00 177,50 177,50 177,50 177,25 177,25


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 50,90 51,60 52,26 52,29 50,97 52,25 50,89 51,97 51,19 52,05


1024210 VM1698-4 177,00 176,25 178,25 178,75 176,75 178,25 176,75 177,50 177,25 176,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 52,21 51,63 52,15 51,21 51,98 52,14 52,42 52,26 51,36 51,41


1024210 VM1698-4 177,00 177,50 177,25 177,25 178,00 177,25 177,50 177,50 178,25 177,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 51,23 51,34 52,09 51,17 51,23 52,19 51,89 51,98 51,54 50,92


1024210 VM1698-4 177,00 177,25 178,00 177,25 175,50 178,00 177,50 177,75 176,25 176,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 51,71 51,92 51,56 51,30 51,05 52,33 51,90 51,17 51,66 51,80


1024210 VM1698-4 176,75 176,00 177,50 176,00 175,50 176,75 177,50 177,25 176,00 177,50


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 51,95 52,08 52,18 52,30 51,69 51,76 51,65 51,24 51,82 51,38


1024210 VM1698-4 176,75 177,50 176,75 175,50 177,50 177,75 177,00 177,00 178,00 176,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_n


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 52,28
LSL 39,26
USL 66,58


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.59 Nm;  Cur.-Cal.: 0.549 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 52,61 51,47 52,26 50,68 50,96 51,84 52,03 51,27 52,27 51,95


1024210 VM1698-4 178,50 177,25 178,50 176,25 176,00 177,50 176,25 176,75 178,50 177,50


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 51,34 51,78 51,18 51,90 51,59 51,62 51,13 51,00 52,00 51,85


1024210 VM1698-4 176,50 176,75 176,50 177,00 178,00 177,00 177,50 176,75 176,00 176,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_n


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 52,28
LSL 39,26
USL 66,58


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.59 Nm;  Cur.-Cal.: 0.549 Nm/A; Speed: 220/50 rpm; with Gyroscope
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xmax 180.00USL 190.00
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Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0181_n Char.Descr. T55-3000032-45 Inspection Val. 180,00 10,00 USL 190,00


Serial No. 192794 Unit Grad -10,00 LSL 170,00


Char.Type variable Tolerance value 6 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 10.06.2021 10:15:18 to 10.06.2021 10:42:54


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.59 Nm; Cur.-Cal.: 0.549 Nm/A; Speed: 220/50 rpm; with Gyroscope


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0181_n1.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192794 T55-3000032-45 52,26 52,80 52,70 51,32 52,41 52,55 53,32 51,23 52,07 51,67


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192794 T55-3000032-45 52,82 51,66 52,57 51,88 52,42 53,77 52,03 52,10 53,27 53,39


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192794 T55-3000032-45 52,51 51,39 53,34 51,97 53,14 54,14 52,71 53,54 52,85 52,73


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192794 T55-3000032-45 52,33 52,44 53,26 53,22 51,89 53,65 51,35 53,89 51,90 52,70


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192794 T55-3000032-45 52,97 52,78 53,02 51,88 53,07 53,03 53,51 53,51 52,28 52,86


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192794 T55-3000032-45 53,05 52,31 53,54 53,70 53,14 52,69 52,93 53,28 53,44 51,62


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192794 T55-3000032-45 53,28 53,03 52,96 53,74 52,24 54,20 53,71 52,59 52,91 53,25


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192794 T55-3000032-45 53,45 52,82 53,49 53,98 53,72 53,00 52,51 52,44 52,53 52,57


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_n


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 27,74
LSL 0,00
USL 66,58


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.59 Nm;  Cur.-Cal.: 0.549 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192794 T55-3000032-45 53,47 52,71 53,04 51,85 53,16 52,87 54,06 52,98 52,91 52,82


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192794 T55-3000032-45 52,34 54,11 52,30 52,77 52,03 52,56 52,08 51,70 55,09 53,87


192794 T55-3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 10.06.2021


Ser.No. GE0181_n


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. T55-3000032-45


Ser.No. 192794


Inspection Val. 27,74
LSL 0,00
USL 66,58


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.59 Nm;  Cur.-Cal.: 0.549 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Homologation of nutrunners


Model: CTBAW653 Serial no: GE0181
Target torque: 80 % of max. torque
Angle degree: Tool with angle correction


Torque graphs


52,00 Nm
180°


Value no. 1
Graph


Torque / Angle / Speed


Value no. 1
Graph


Torque / Time / Speed


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


Value no. 100
Graph
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Homologation


Cordless Assembly Tools


Model: CTBAW653


Serial no.: GE0187
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Homologation of nutrunners
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Homologation of nutrunners


Annex 2
Document no: 006/2021
Date: Page 1 of 3


Machine Capability Study 30 %


Multi-stage tightening system Speed 50 rpm


Single-stage tightening system Speed 100 %


Manufacturer: Apex Tool Group Serial no:


Test torque: Tq min. + 0.3 (Tq max. - Tq min.)


Hard joint (H) Nm / Revolution Angle degree 30°


Soft joint (L) Nm / Revolution Angle degree 360°


a) Tolerance down / up 29,20 - 29,20 -
Tolerance down / up 7 % 7 %
Average torque 31,48 Nm 31,07 Nm
Standard deviation 0,32 Nm 0,21 Nm
Torque scatter (99,73%) 1,94 Nm 1,26 Nm
Cm 2,27 3,48
Cmk 2,19 2,96


 


b) Min. Cm hard/soft (lowest value) 2,27
Min. Cmk hard/soft (lowest value) 2,19


Capability is reached if minimum Cmk value ≥1.67


Note:


188,87


15,54


H L


22,7 %


220 rpm


GE0187


31,40 Nm


Test sheet no. 2


33,60 Nm 33,60 Nm


10.06.2021
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.19
Potential Capability index = Cm 2.27


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 1.9410R 1.33T 4.40
x+3s 32.4489xmax 32.17USL 33.60
x-3s 30.5079xmin 30.84LSL 29.20
x 31.4784Tm 31.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_d Char.Descr. VM1698-4 Inspection Val. 31,40 2,20 USL 33,60


Serial No. 1024210 Unit Nm -2,20 LSL 29,20


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 07.06.2021 09:25:28 to 07.06.2021 09:39:46


Rem. TQ 30% hard +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.547 Nm/A; Speed: 220/50 rpm;


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0187_dM.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 31,33 31,18 31,72 31,50 31,99 31,76 32,04 31,42 32,13 32,11


1024210 VM1698-4 29,00 28,25 29,25 28,75 29,75 29,75 29,50 29,00 30,25 30,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 31,42 31,49 31,14 31,71 32,17 31,36 31,44 31,81 31,17 31,51


1024210 VM1698-4 29,00 28,75 28,75 30,25 30,75 29,25 29,75 30,25 29,00 29,75


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 31,89 31,95 32,01 31,19 31,71 31,14 31,81 31,89 31,60 31,26


1024210 VM1698-4 30,25 30,50 30,50 29,00 29,75 29,00 30,25 30,25 30,00 29,25


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 31,41 31,78 31,18 31,62 31,76 31,78 31,70 31,54 31,36 31,12


1024210 VM1698-4 29,50 30,25 29,00 30,00 30,25 30,25 29,75 29,75 29,50 28,75


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 31,87 31,34 31,13 31,61 31,56 31,30 31,47 31,19 31,60 31,25


1024210 VM1698-4 30,00 29,50 29,00 29,75 29,75 29,00 29,50 29,00 29,50 29,50


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 31,42 31,29 31,40 31,76 31,02 31,68 31,13 31,42 31,52 31,33


1024210 VM1698-4 30,25 29,75 29,50 30,75 29,50 30,50 29,75 29,75 30,25 29,75


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 30,84 31,07 31,85 31,53 31,76 31,87 31,15 31,08 31,17 31,34


1024210 VM1698-4 29,25 29,00 31,00 30,25 30,75 30,75 29,75 29,25 29,50 30,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 31,75 31,02 31,80 31,59 31,73 31,05 31,13 30,89 31,26 31,66


1024210 VM1698-4 30,75 28,75 30,75 30,50 30,75 29,25 29,50 29,25 29,25 30,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_d


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% hard +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.547 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 30,95 31,55 31,06 30,84 31,15 31,70 31,54 31,24 31,78 30,95


1024210 VM1698-4 29,00 30,00 29,25 29,25 29,25 31,00 30,75 30,25 31,25 29,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 31,69 31,66 31,06 31,53 31,72 30,87 31,41 31,88 31,47 31,86


1024210 VM1698-4 30,50 30,50 29,50 30,50 30,50 29,00 30,25 30,75 30,00 30,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_d


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% hard +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.547 Nm/A; Speed: 220/50 rpm;


Page
2 2/


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0187_dM.DFD


SN: GE0187  Page 6 of 87







29,0


29,5


30,0


30,5


31,0


31,5


32,0


32,5


33,0


33,5


30
00


03
2-


45
 [N


m
] →


0 10 20 30 40 50 60 70 80 90 100
Value No. →


 LSL 


 USL 


 x 
 x-3s 
 x+3s 


0


4


8


12


16


20


A
bs


ol
ut


e 
fr


eq
ue


nc
y 


→


29,0 30,0 31,0 32,0 33,0
3000032-45 [Nm]  ND →


0


4


8


12


16


20


R
el


at
iv


e 
fr


eq
ue


nc
y 


 [%
]  →


LSL USLx
x-3sx+3s


0,001


0,1


5


30


70


95


99,5


99,99


P
 [%


] →


29,0 29,5 30,0 30,5 31,0 31,5 32,0 32,5 33,0 33,5
3000032-45 [Nm]  ND →


0,001


0,1


5


30


70


95


99,5


99,99


1-
P


 [%
]


 ←


LSL USLx
x-3s x+3s


APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 10.32
Potential Capability index = Cm 11.25


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 0.3911R 0.27T 4.40
x+3s 31.7774xmax 31.74USL 33.60
x-3s 31.3864xmin 31.47LSL 29.20
x 31.5819Tm 31.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_d Char.Descr. 3000032-45 Inspection Val. 31,40 2,20 USL 33,60


Serial No. 192796 Unit Nm -2,20 LSL 29,20


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 07.06.2021 09:25:28 to 07.06.2021 09:39:47


Rem. TQ 30% hard +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.547 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192796 3000032-45 31,54 31,52 31,72 31,62 31,60 31,49 31,59 31,60 31,67 31,66


192796 3000032-45 29,00 29,00 30,00 29,00 31,00 31,00 30,00 29,00 31,00 30,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192796 3000032-45 31,66 31,64 31,61 31,64 31,66 31,50 31,61 31,61 31,50 31,48


192796 3000032-45 29,00 29,00 28,00 30,00 32,00 29,00 30,00 31,00 29,00 31,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192796 3000032-45 31,59 31,62 31,71 31,51 31,53 31,52 31,56 31,60 31,51 31,51


192796 3000032-45 31,00 31,00 31,00 30,00 30,00 29,00 31,00 30,00 30,00 30,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192796 3000032-45 31,56 31,53 31,64 31,56 31,49 31,74 31,52 31,56 31,53 31,57


192796 3000032-45 30,00 31,00 29,00 31,00 31,00 31,00 30,00 30,00 30,00 29,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192796 3000032-45 31,61 31,54 31,49 31,62 31,66 31,58 31,52 31,69 31,66 31,56


192796 3000032-45 31,00 30,00 29,00 30,00 30,00 29,00 29,00 30,00 30,00 30,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192796 3000032-45 31,61 31,66 31,55 31,50 31,48 31,50 31,54 31,62 31,54 31,68


192796 3000032-45 30,00 30,00 30,00 32,00 30,00 31,00 30,00 30,00 30,00 30,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192796 3000032-45 31,51 31,59 31,65 31,55 31,54 31,71 31,52 31,51 31,56 31,55


192796 3000032-45 29,00 30,00 31,00 31,00 31,00 31,00 31,00 30,00 29,00 31,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192796 3000032-45 31,51 31,57 31,56 31,61 31,61 31,48 31,62 31,50 31,63 31,60


192796 3000032-45 32,00 29,00 31,00 31,00 31,00 29,00 30,00 29,00 29,00 31,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_d


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% hard +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.547 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192796 3000032-45 31,57 31,56 31,66 31,58 31,57 31,59 31,51 31,62 31,60 31,66


192796 3000032-45 30,00 31,00 30,00 30,00 29,00 32,00 32,00 30,00 32,00 29,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192796 3000032-45 31,62 31,64 31,63 31,55 31,71 31,65 31,47 31,55 31,49 31,69


192796 3000032-45 31,00 31,00 30,00 31,00 31,00 29,00 31,00 32,00 31,00 32,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_d


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% hard +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.547 Nm/A; Speed: 220/50 rpm;
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Homologation of nutrunners


Model: CTBAW653 Angle degree:
Serial no: GE0187 Test torque:


Value no. 1
Graph


Torque / Time / Speed


Value no. 100
Graph


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


Torque graphs Machine Capability Study 30 %


Torque / Angle / Speed
Graph


30°
31,4 Nm


Value no. 1


SN: GE0187  Page 10 of 87
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.96
Potential Capability index = Cm 3.48


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 1.2644R 0.94T 4.40
x+3s 31.7024xmax 31.60USL 33.60
x-3s 30.4380xmin 30.66LSL 29.20
x 31.0702Tm 31.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_c Char.Descr. VM1698-4 Inspection Val. 31,40 2,20 USL 33,60


Serial No. 1024210 Unit Nm -2,20 LSL 29,20


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 07.06.2021 09:43:17 to 07.06.2021 10:18:20


Rem. TQ 30% soft +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.547 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 30,82 31,15 30,79 30,95 30,92 30,79 30,77 30,66 31,04 31,25


1024210 VM1698-4 363,75 365,50 353,75 361,50 361,75 351,00 355,00 359,25 359,50 370,25


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 31,07 31,19 30,73 30,66 30,95 31,37 31,45 30,68 31,47 31,02


1024210 VM1698-4 364,50 366,75 357,25 353,00 361,25 363,50 371,25 356,75 376,00 366,25


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 31,07 30,97 31,37 31,43 30,85 31,14 31,00 31,05 31,04 30,84


1024210 VM1698-4 361,25 365,00 375,25 371,00 363,75 358,00 360,75 362,00 353,00 354,50


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 31,25 30,96 30,72 31,60 31,33 30,89 30,86 30,94 30,70 30,93


1024210 VM1698-4 359,00 358,25 345,75 370,00 368,00 347,25 352,00 355,75 349,50 357,25


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 31,19 31,25 31,12 30,81 31,20 30,94 31,33 31,40 31,10 31,24


1024210 VM1698-4 364,75 361,25 363,50 358,00 359,25 357,75 366,50 368,00 364,50 358,75


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 30,88 30,79 30,96 31,04 31,15 31,19 31,05 31,08 31,04 31,07


1024210 VM1698-4 361,75 357,00 358,50 367,50 366,75 364,75 355,75 361,25 355,50 356,75


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 31,18 31,40 30,91 31,18 31,31 30,96 31,09 31,30 31,46 30,87


1024210 VM1698-4 364,25 367,50 359,75 355,75 365,75 355,50 349,00 368,50 369,00 352,50


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 31,24 31,26 31,28 31,02 30,92 31,18 30,89 31,04 31,22 30,98


1024210 VM1698-4 363,00 362,50 363,25 361,25 357,00 364,50 349,00 360,75 363,50 350,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_c


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% soft +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.547 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 31,24 31,01 31,00 31,34 31,10 30,79 30,76 30,77 31,14 31,01


1024210 VM1698-4 365,00 358,25 354,75 368,75 363,25 355,50 354,00 347,50 363,50 359,75


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 31,40 31,37 31,03 31,08 30,98 31,04 31,28 31,27 31,08 31,14


1024210 VM1698-4 368,75 366,00 350,75 360,75 361,00 360,00 367,25 355,25 359,50 357,25


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_c


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% soft +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.547 Nm/A; Speed: 220/50 rpm;
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 18.36
Potential Capability index = Cm 18.92


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 0.2325R 0.19T 4.40
x+3s 31.5819xmax 31.59USL 33.60
x-3s 31.3495xmin 31.40LSL 29.20
x 31.4657Tm 31.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_c Char.Descr. 3000032-45 Inspection Val. 31,40 2,20 USL 33,60


Serial No. 192796 Unit Nm -2,20 LSL 29,20


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 07.06.2021 09:43:17 to 07.06.2021 10:18:19


Rem. TQ 30% soft +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.547 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192796 3000032-45 31,45 31,48 31,45 31,42 31,44 31,47 31,45 31,45 31,49 31,48


192796 3000032-45 364,00 362,00 360,00 362,00 364,00 357,00 360,00 364,00 361,00 375,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192796 3000032-45 31,50 31,49 31,41 31,43 31,43 31,46 31,46 31,45 31,53 31,50


192796 3000032-45 361,00 363,00 361,00 358,00 361,00 360,00 376,00 360,00 378,00 362,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192796 3000032-45 31,51 31,47 31,43 31,52 31,44 31,43 31,51 31,42 31,50 31,46


192796 3000032-45 362,00 362,00 377,00 376,00 362,00 358,00 362,00 360,00 356,00 357,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192796 3000032-45 31,46 31,45 31,40 31,44 31,44 31,45 31,50 31,45 31,47 31,44


192796 3000032-45 360,00 359,00 342,00 375,00 371,00 352,00 357,00 358,00 357,00 360,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192796 3000032-45 31,50 31,44 31,45 31,42 31,42 31,45 31,45 31,41 31,51 31,59


192796 3000032-45 366,00 361,00 361,00 360,00 359,00 359,00 373,00 365,00 362,00 359,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192796 3000032-45 31,49 31,46 31,42 31,51 31,41 31,42 31,40 31,53 31,48 31,48


192796 3000032-45 362,00 361,00 360,00 365,00 365,00 363,00 359,00 361,00 357,00 357,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192796 3000032-45 31,45 31,45 31,45 31,45 31,48 31,51 31,46 31,44 31,43 31,50


192796 3000032-45 362,00 362,00 361,00 358,00 361,00 358,00 352,00 364,00 372,00 357,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192796 3000032-45 31,52 31,43 31,49 31,48 31,42 31,58 31,44 31,47 31,47 31,45


192796 3000032-45 363,00 361,00 361,00 362,00 360,00 362,00 348,00 360,00 362,00 352,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_c


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% soft +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.547 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192796 3000032-45 31,52 31,50 31,43 31,47 31,55 31,49 31,49 31,41 31,53 31,49


192796 3000032-45 363,00 361,00 357,00 363,00 363,00 358,00 357,00 343,00 363,00 362,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192796 3000032-45 31,42 31,41 31,45 31,42 31,47 31,48 31,47 31,52 31,49 31,52


192796 3000032-45 362,00 362,00 355,00 360,00 363,00 362,00 364,00 358,00 359,00 361,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_c


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% soft +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.547 Nm/A; Speed: 220/50 rpm;
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Homologation of nutrunners


Model: CTBAW653 Angle degree:
Serial no: GE0187 Test torque:


Graph
Torque / Time / Speed


Graph
Torque / Time / Speed


Value no. 100
Graph


Value no. 100


Value no. 1


Torque / Angle / Speed


Torque / Angle / Speed


Value no. 1


360°
31,4 Nm


Graph


Torque graphs Machine Capability Study 30 %
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Homologation of nutrunners


Annex 2
Document no: 006/2021
Date: Page 2 of 3


Machine Capability Study 80 %


Multi-stage tightening system Speed 50 rpm


Single-stage tightening system Speed 100 %


Manufacturer: Apex Tool Group Serial no:


Test torque: Tq min. + 0.8 (Tq max. - Tq min.)


Hard joint (H) Nm / Revolution Angle degree 30°


Soft joint (L) Nm / Revolution Angle degree 360°


a) Tolerance down / up 51,52 - 51,52 -
Tolerance down / up 7 % 7 %
Average torque 55,38 Nm 54,53 Nm
Standard deviation 0,53 Nm 0,41 Nm
Torque scatter (99,73%) 3,16 Nm 2,47 Nm
Cm 2,45 3,14
Cmk 2,44 2,44


 


b) Min. Cm hard/soft (lowest value) 2,45
Min. Cmk hard/soft (lowest value) 2,44


Capability is reached if minimum Cmk value ≥1.67


Note:


332,29


27,27


H L


22,7 %


220 rpm


GE0187


55,40 Nm


Test sheet no. 3


59,28 Nm 59,28 Nm


10.06.2021
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.44
Potential Capability index = Cm 2.45


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 3.1616R 1.92T 7.76
x+3s 56.9617xmax 56.22USL 59.28
x-3s 53.8001xmin 54.30LSL 51.52
x 55.3809Tm 55.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_h Char.Descr. VM1698-4 Inspection Val. 55,40 3,88 USL 59,28


Serial No. 1024210 Unit Nm -3,88 LSL 51,52


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 02.06.2021 14:42:39 to 02.06.2021 14:59:12


Rem. TQ 80% hard +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 55,51 55,63 55,71 54,35 55,80 55,80 55,07 55,48 56,00 55,51


1024210 VM1698-4 29,75 29,25 30,25 28,50 29,75 30,50 29,00 29,25 29,75 29,50


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 54,97 54,35 55,58 55,31 55,78 55,11 54,45 56,05 55,88 55,88


1024210 VM1698-4 29,75 29,25 30,00 30,00 30,50 30,00 28,50 30,50 31,00 30,75


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 54,57 54,67 55,02 55,48 55,51 55,85 55,48 55,93 54,77 54,30


1024210 VM1698-4 29,00 29,75 30,00 28,75 30,25 30,00 29,50 29,75 28,75 29,25


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 55,36 55,88 54,50 55,90 56,22 55,46 55,68 55,83 55,80 56,12


1024210 VM1698-4 30,00 30,25 29,50 30,75 31,00 30,00 30,50 30,75 31,00 31,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 54,50 54,42 55,68 55,80 54,89 55,04 56,05 55,73 54,50 54,87


1024210 VM1698-4 30,00 28,75 30,00 31,25 30,25 30,00 30,75 30,50 29,00 29,50


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 54,42 55,58 54,38 54,33 55,04 55,68 54,62 55,46 55,88 54,65


1024210 VM1698-4 29,50 30,25 29,25 28,75 30,00 30,25 29,50 30,50 31,50 29,50


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 55,58 55,39 54,62 55,85 55,98 54,42 55,83 55,78 56,15 56,00


1024210 VM1698-4 30,25 30,50 30,00 30,50 30,25 29,50 30,50 30,25 30,75 31,50


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 55,68 55,88 55,78 55,88 55,90 55,02 55,04 55,48 55,26 55,04


1024210 VM1698-4 30,50 31,25 31,25 30,50 29,75 29,50 29,25 29,50 29,00 29,25


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0187_h


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% hard +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 54,99 54,97 55,26 55,21 55,66 55,58 55,71 55,36 55,61 56,05


1024210 VM1698-4 29,75 28,50 29,25 30,00 28,75 29,50 30,75 30,50 29,75 29,75


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 55,34 55,66 55,34 55,80 55,29 55,34 55,98 55,78 54,87 55,66


1024210 VM1698-4 30,25 30,50 30,50 30,50 29,75 30,50 31,00 31,25 29,25 30,25


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0187_h


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% hard +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 6.82
Potential Capability index = Cm 7.74


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 1.0028R 0.88T 7.76
x+3s 56.3627xmax 56.45USL 59.28
x-3s 55.3599xmin 55.57LSL 51.52
x 55.8613Tm 55.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_h Char.Descr. 3000032-45 Inspection Val. 55,40 3,88 USL 59,28


Serial No. 192796 Unit Nm -3,88 LSL 51,52


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 02.06.2021 14:42:39 to 02.06.2021 14:59:13


Rem. TQ 80% hard +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192796 3000032-45 55,88 55,89 55,87 55,86 55,94 55,83 55,66 56,04 55,68 55,69


192796 3000032-45 31,00 30,00 31,00 29,00 31,00 32,00 30,00 30,00 31,00 31,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192796 3000032-45 55,74 55,70 55,91 55,74 55,79 55,59 55,80 55,95 55,87 55,89


192796 3000032-45 31,00 30,00 31,00 31,00 31,00 31,00 30,00 32,00 32,00 32,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192796 3000032-45 55,92 55,94 56,16 55,71 56,45 55,73 55,83 55,91 55,89 55,73


192796 3000032-45 30,00 31,00 31,00 30,00 31,00 31,00 31,00 31,00 30,00 30,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192796 3000032-45 56,25 56,07 55,80 55,76 55,99 55,94 55,83 55,94 55,67 55,75


192796 3000032-45 31,00 31,00 31,00 32,00 32,00 31,00 32,00 32,00 32,00 33,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192796 3000032-45 55,73 55,72 55,88 55,95 56,11 55,79 55,73 56,00 55,86 55,83


192796 3000032-45 31,00 30,00 31,00 33,00 31,00 31,00 32,00 32,00 30,00 31,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192796 3000032-45 55,82 56,26 55,72 55,77 55,68 55,86 55,73 55,67 56,01 55,81


192796 3000032-45 31,00 31,00 30,00 30,00 31,00 32,00 30,00 32,00 33,00 31,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192796 3000032-45 55,73 55,76 55,87 55,83 55,80 55,82 55,90 55,89 55,75 55,81


192796 3000032-45 32,00 32,00 31,00 32,00 32,00 31,00 32,00 31,00 32,00 33,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192796 3000032-45 56,00 56,00 55,87 55,76 55,96 56,04 55,57 55,76 56,20 56,07


192796 3000032-45 32,00 33,00 33,00 32,00 32,00 30,00 31,00 31,00 30,00 30,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0187_h


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% hard +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192796 3000032-45 56,24 55,68 55,69 56,15 55,85 55,61 55,70 55,77 55,85 56,01


192796 3000032-45 31,00 30,00 30,00 31,00 30,00 31,00 32,00 32,00 31,00 31,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192796 3000032-45 55,69 55,77 56,40 55,94 55,74 55,67 55,96 55,85 55,94 55,71


192796 3000032-45 32,00 32,00 31,00 32,00 31,00 32,00 32,00 32,00 31,00 32,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0187_h


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% hard +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Homologation of nutrunners


Model: CTBAW653 Angle degree:
Serial no: GE0187 Test torque:


Value no. 1
Graph


Torque / Time / Speed


Value no. 100
Graph


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


Torque graphs Machine Capability Study 80 %


Torque / Angle / Speed
Graph


30°
55,4 Nm


Value no. 1
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.44
Potential Capability index = Cm 3.14


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 2.4683R 1.56T 7.76
x+3s 55.7663xmax 55.29USL 59.28
x-3s 53.2981xmin 53.73LSL 51.52
x 54.5322Tm 55.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_g Char.Descr. VM1698-4 Inspection Val. 55,40 3,88 USL 59,28


Serial No. 1024210 Unit Nm -3,88 LSL 51,52


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 07.06.2021 08:03:26 to 07.06.2021 08:53:02


Rem. TQ 80% soft +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 55,29 54,77 54,72 54,97 54,38 54,50 54,75 54,77 54,25 54,23


1024210 VM1698-4 360,25 352,75 326,25 360,00 352,50 354,50 355,25 352,50 341,75 331,75


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 54,55 54,15 54,45 54,99 55,24 54,23 54,38 54,57 54,57 54,55


1024210 VM1698-4 354,25 343,00 350,75 367,00 350,50 355,50 355,25 341,00 357,75 353,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 54,01 54,01 54,87 55,19 54,15 54,67 55,09 54,38 54,28 54,97


1024210 VM1698-4 326,50 353,00 361,75 359,50 327,00 354,75 376,00 339,25 368,75 365,50


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 54,70 53,98 54,87 55,21 55,11 53,83 54,75 53,81 54,33 54,57


1024210 VM1698-4 357,50 360,00 368,00 376,50 369,00 355,75 365,25 350,00 387,50 373,75


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 54,35 53,98 54,28 54,38 54,40 55,02 53,73 54,99 54,67 55,16


1024210 VM1698-4 363,50 345,75 356,50 361,50 375,50 363,50 350,75 362,25 365,75 351,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 54,70 54,77 54,82 54,06 54,94 53,98 54,99 54,60 54,79 54,40


1024210 VM1698-4 348,00 368,00 356,00 342,50 369,75 355,00 359,75 372,75 364,25 357,50


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 53,98 53,93 55,19 54,25 54,52 54,89 55,09 54,28 55,07 53,86


1024210 VM1698-4 351,25 358,75 336,25 362,25 357,75 351,25 372,75 365,75 373,75 339,25


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 54,92 53,86 55,02 54,03 54,45 54,42 55,21 54,45 54,92 54,47


1024210 VM1698-4 369,00 351,25 361,25 368,50 352,50 369,50 368,25 354,25 364,75 364,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_g


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% soft +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 54,10 54,23 54,65 55,07 54,40 54,55 54,15 54,47 54,01 53,86


1024210 VM1698-4 350,00 326,00 369,50 366,25 359,50 373,00 349,75 378,00 371,25 360,75


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 54,75 54,97 54,70 55,04 54,72 54,10 54,35 53,76 53,98 54,45


1024210 VM1698-4 362,75 371,00 358,75 379,50 366,25 360,25 360,75 354,25 344,50 366,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_g


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% soft +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 22.74
Potential Capability index = Cm 23.40


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 0.3317R 0.24T 7.76
x+3s 55.6739xmax 55.66USL 59.28
x-3s 55.3423xmin 55.42LSL 51.52
x 55.5081Tm 55.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_g Char.Descr. 3000032-45 Inspection Val. 55,40 3,88 USL 59,28


Serial No. 192796 Unit Nm -3,88 LSL 51,52


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 07.06.2021 08:03:26 to 07.06.2021 08:53:02


Rem. TQ 80% soft +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192796 3000032-45 55,49 55,52 55,54 55,50 55,49 55,47 55,66 55,44 55,55 55,50


192796 3000032-45 361,00 363,00 334,00 361,00 358,00 361,00 360,00 359,00 354,00 341,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192796 3000032-45 55,46 55,61 55,53 55,45 55,46 55,52 55,53 55,43 55,56 55,59


192796 3000032-45 361,00 356,00 356,00 374,00 354,00 361,00 360,00 342,00 361,00 359,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192796 3000032-45 55,45 55,52 55,46 55,52 55,46 55,46 55,50 55,45 55,52 55,48


192796 3000032-45 330,00 360,00 372,00 360,00 336,00 359,00 379,00 355,00 379,00 372,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192796 3000032-45 55,54 55,52 55,49 55,50 55,44 55,46 55,60 55,45 55,59 55,57


192796 3000032-45 360,00 363,00 376,00 378,00 376,00 363,00 363,00 359,00 388,00 382,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192796 3000032-45 55,45 55,45 55,58 55,56 55,47 55,44 55,49 55,52 55,53 55,44


192796 3000032-45 364,00 357,00 362,00 363,00 383,00 373,00 358,00 372,00 367,00 355,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192796 3000032-45 55,62 55,50 55,50 55,59 55,47 55,43 55,44 55,48 55,49 55,51


192796 3000032-45 356,00 378,00 361,00 359,00 380,00 361,00 362,00 383,00 365,00 361,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192796 3000032-45 55,47 55,45 55,50 55,56 55,56 55,52 55,45 55,53 55,55 55,45


192796 3000032-45 355,00 362,00 337,00 364,00 361,00 357,00 379,00 377,00 378,00 344,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192796 3000032-45 55,42 55,45 55,44 55,46 55,52 55,50 55,53 55,54 55,46 55,60


192796 3000032-45 377,00 359,00 363,00 370,00 357,00 379,00 374,00 361,00 365,00 367,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_g


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% soft +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192796 3000032-45 55,62 55,54 55,61 55,56 55,55 55,48 55,54 55,62 55,60 55,42


192796 3000032-45 358,00 335,00 376,00 375,00 361,00 378,00 358,00 383,00 381,00 364,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192796 3000032-45 55,50 55,45 55,54 55,47 55,51 55,54 55,52 55,42 55,54 55,58


192796 3000032-45 364,00 378,00 361,00 381,00 366,00 363,00 361,00 361,00 345,00 366,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_g


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% soft +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Homologation of nutrunners


Model: CTBAW653 Angle degree:
Serial no: GE0187 Test torque:


Graph
Torque / Time / Speed


Graph
Torque / Time / Speed


Value no. 100
Graph


Value no. 100


Value no. 1


Torque / Angle / Speed


Torque / Angle / Speed


Value no. 1


360°
55,4 Nm


Graph


Torque graphs Machine Capability Study 80 %
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Homologation of nutrunners


Annex 2
Document no: 006/2021
Date: Page 3 of 3


Machine Capability Study 100 %


Multi-stage tightening system Speed 50 rpm


Single-stage tightening system Speed 100 %


Manufacturer: Apex Tool Group Serial no:


Test torque: Tq max.


Hard joint (H) Nm / Revolution Angle degree 30°


Soft joint (L) Nm / Revolution Angle degree 360°


a) Tolerance down / up 60,45 - 60,45 -
Tolerance down / up 7 % 7 %
Average torque 64,94 Nm 63,85 Nm
Standard deviation 0,67 Nm 0,59 Nm
Torque scatter (99,73%) 4,01 Nm 3,56 Nm
Cm 2,27 2,55
Cmk 2,24 1,91


 


b) Min. Cm hard/soft (lowest value) 2,27
Min. Cmk hard/soft (lowest value) 1,91


Capability is reached if minimum Cmk value ≥1.67


Note:


69,55 Nm 69,55 Nm


22,7 %


220 rpm


GE0187


389,66


31,93


H L


65,00 Nm


Test sheet no. 4


10.06.2021
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.24
Potential Capability index = Cm 2.27


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 4.0134R 2.46T 9.10
x+3s 66.9493xmax 66.08USL 69.55
x-3s 62.9359xmin 63.62LSL 60.45
x 64.9426Tm 65.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_b Char.Descr. VM1698-4 Inspection Val. 65,00 4,55 USL 69,55


Serial No. 1024210 Unit Nm -4,55 LSL 60,45


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 02.06.2021 13:48:47 to 02.06.2021 14:08:45


Rem. TQ 100% hard +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 64,85 64,16 65,83 63,66 64,06 65,66 65,29 65,51 65,54 64,63


1024210 VM1698-4 26,75 30,00 30,25 29,25 29,25 30,25 30,25 30,50 30,50 30,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 65,54 65,29 65,88 63,79 65,76 64,23 63,94 65,81 65,24 64,16


1024210 VM1698-4 30,50 30,25 31,25 29,00 30,75 29,50 28,75 30,75 30,00 28,25


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 65,02 65,41 65,66 64,06 65,34 65,07 64,68 65,61 64,55 65,59


1024210 VM1698-4 29,50 30,00 30,00 29,25 30,00 30,00 29,75 30,00 29,25 30,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 64,45 64,18 64,16 64,58 64,28 63,76 65,51 64,33 65,44 64,53


1024210 VM1698-4 28,75 29,00 28,75 30,00 30,25 29,75 30,75 30,00 30,75 30,25


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 65,71 65,49 64,80 65,27 64,68 65,29 65,56 64,40 65,83 64,97


1024210 VM1698-4 31,25 30,75 30,50 30,50 30,25 30,50 30,75 29,50 30,75 30,50


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 65,54 63,81 64,26 65,17 65,04 64,60 65,83 65,71 65,00 64,33


1024210 VM1698-4 30,50 29,25 29,50 30,50 30,25 30,00 30,75 30,50 29,50 29,25


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 65,00 65,49 64,75 65,73 65,27 66,08 63,71 65,64 64,75 63,84


1024210 VM1698-4 30,00 29,50 29,75 30,00 29,75 30,50 28,25 30,25 29,50 28,50


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 65,34 63,62 64,97 65,44 64,16 65,27 65,19 65,69 64,92 65,81


1024210 VM1698-4 29,50 28,50 29,50 30,50 29,50 30,25 30,00 30,50 29,75 30,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0187_b


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% hard +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 65,34 64,06 64,23 65,02 65,12 64,03 65,27 63,79 65,14 65,34


1024210 VM1698-4 29,75 29,00 29,50 29,50 30,00 28,25 29,75 29,25 29,75 31,25


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 64,16 64,21 65,41 65,98 65,14 64,97 65,66 64,75 63,86 65,78


1024210 VM1698-4 30,00 30,00 31,25 31,75 31,25 31,25 31,75 30,25 30,25 31,25


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0187_b


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% hard +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 6.82
Potential Capability index = Cm 7.78


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 1.1701R 0.88T 9.10
x+3s 66.1477xmax 66.08USL 69.55
x-3s 64.9775xmin 65.20LSL 60.45
x 65.5626Tm 65.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_b Char.Descr. 3000032-45 Inspection Val. 65,00 4,55 USL 69,55


Serial No. 192796 Unit Nm -4,55 LSL 60,45


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 02.06.2021 13:48:47 to 02.06.2021 14:08:45


Rem. TQ 100% hard +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192796 3000032-45 65,80 65,23 65,77 65,44 65,49 65,66 65,35 65,43 65,33 65,47


192796 3000032-45 28,00 31,00 32,00 31,00 31,00 32,00 32,00 32,00 32,00 32,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192796 3000032-45 65,64 65,49 65,59 65,51 65,51 65,26 65,55 65,72 65,38 65,51


192796 3000032-45 32,00 32,00 33,00 31,00 33,00 31,00 30,00 32,00 32,00 30,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192796 3000032-45 65,48 65,48 65,43 65,46 65,76 66,08 66,05 65,75 65,33 65,51


192796 3000032-45 31,00 32,00 32,00 30,00 32,00 31,00 31,00 32,00 31,00 32,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192796 3000032-45 65,35 65,35 65,48 65,91 65,32 65,46 65,57 65,20 65,48 65,32


192796 3000032-45 30,00 31,00 30,00 32,00 32,00 31,00 33,00 32,00 33,00 32,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192796 3000032-45 65,59 65,38 65,98 65,43 66,06 65,32 65,60 65,31 65,65 65,46


192796 3000032-45 33,00 33,00 32,00 32,00 32,00 32,00 33,00 31,00 33,00 32,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192796 3000032-45 65,59 65,72 65,37 65,73 65,33 65,93 65,86 65,76 65,52 65,83


192796 3000032-45 32,00 31,00 31,00 32,00 32,00 31,00 33,00 32,00 31,00 30,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192796 3000032-45 65,97 65,54 65,27 65,64 65,44 65,74 65,55 65,73 65,71 65,48


192796 3000032-45 31,00 31,00 32,00 32,00 31,00 32,00 30,00 32,00 31,00 30,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192796 3000032-45 65,55 65,30 65,59 65,59 65,77 65,54 65,55 65,54 65,53 65,76


192796 3000032-45 31,00 30,00 31,00 32,00 31,00 32,00 32,00 33,00 32,00 33,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0187_b


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% hard +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192796 3000032-45 65,68 65,25 65,42 65,53 65,65 65,71 65,46 65,42 65,61 65,53


192796 3000032-45 32,00 31,00 31,00 31,00 32,00 30,00 32,00 31,00 32,00 33,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192796 3000032-45 65,39 65,35 65,47 65,83 65,84 65,54 65,63 65,56 65,57 65,71


192796 3000032-45 32,00 31,00 33,00 34,00 33,00 33,00 34,00 32,00 31,00 33,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0187_b


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% hard +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Homologation of nutrunners


Model: CTBAW653 Angle degree:
Serial no: GE0187 Test torque:


Value no. 100
Graph


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


Torque / Angle / Speed


Value no. 1
Graph


Torque / Time / Speed


Graph


Torque graphs Machine Capability Study 100 %


30°
65,0 Nm


Value no. 1
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 1.91
Potential Capability index = Cm 2.55


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 3.5626R 2.19T 9.10
x+3s 65.6352xmax 64.97USL 69.55
x-3s 62.0726xmin 62.78LSL 60.45
x 63.8539Tm 65.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_a Char.Descr. VM1698-4 Inspection Val. 65,00 4,55 USL 69,55


Serial No. 1024210 Unit Nm -4,55 LSL 60,45


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 02.06.2021 15:03:06 to 07.06.2021 08:00:00


Rem. TQ 100% soft +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 63,00 64,26 64,87 63,81 63,66 62,85 64,23 63,12 64,28 63,34


1024210 VM1698-4 367,00 365,00 385,25 371,50 371,50 367,50 384,00 390,00 390,50 393,50


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 64,01 63,20 64,53 63,54 63,44 64,38 64,40 64,43 64,97 63,10


1024210 VM1698-4 355,75 396,75 395,25 396,25 373,00 376,50 377,25 372,00 378,00 335,25


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 62,85 63,52 64,70 62,78 64,38 64,58 63,91 64,53 63,76 63,71


1024210 VM1698-4 365,50 377,25 375,00 356,00 356,25 369,50 368,25 367,00 356,00 364,75


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 63,30 64,63 64,55 64,70 62,88 64,01 63,12 63,22 63,12 63,64


1024210 VM1698-4 360,75 369,50 366,00 357,50 355,25 352,25 363,50 321,50 375,50 365,25


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 63,00 64,18 64,08 64,35 63,34 63,47 63,12 63,59 64,70 64,21


1024210 VM1698-4 360,00 380,00 391,00 413,75 395,25 425,75 387,75 394,25 429,25 380,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 64,60 63,34 63,57 63,81 64,03 64,43 63,20 64,70 63,94 63,71


1024210 VM1698-4 384,25 410,75 387,75 380,75 393,75 370,50 372,75 374,75 389,50 335,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 64,63 64,50 63,66 64,50 63,25 63,12 63,25 64,80 64,13 63,30


1024210 VM1698-4 381,25 370,00 378,75 407,50 368,50 357,75 364,50 377,50 329,75 368,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 64,45 63,52 63,42 63,57 64,03 63,69 64,55 63,74 63,00 63,47


1024210 VM1698-4 363,50 374,50 374,75 331,25 364,75 355,75 369,75 357,00 351,00 357,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_a


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% soft +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 62,88 64,38 63,71 64,01 64,40 64,06 63,02 64,58 63,12 64,72


1024210 VM1698-4 367,00 376,75 346,50 376,00 372,00 377,25 330,75 366,75 350,75 370,75


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 63,34 63,64 64,08 63,20 64,40 63,71 64,48 63,94 64,72 63,74


1024210 VM1698-4 377,00 352,50 364,00 357,00 371,25 330,25 364,00 364,00 371,75 326,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_a


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% soft +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 13.38
Potential Capability index = Cm 13.83


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 0.6580R 0.49T 9.10
x+3s 65.4782xmax 65.49USL 69.55
x-3s 64.8202xmin 65.00LSL 60.45
x 65.1492Tm 65.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_a Char.Descr. 3000032-45 Inspection Val. 65,00 4,55 USL 69,55


Serial No. 192796 Unit Nm -4,55 LSL 60,45


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 02.06.2021 15:03:07 to 07.06.2021 08:00:00


Rem. TQ 100% soft +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192796 3000032-45 65,03 65,38 65,08 65,41 65,32 65,07 65,36 65,06 65,26 65,26


192796 3000032-45 366,00 366,00 386,00 380,00 380,00 368,00 384,00 390,00 403,00 402,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192796 3000032-45 65,40 65,12 65,25 65,22 65,17 65,31 65,23 65,49 65,09 65,01


192796 3000032-45 360,00 404,00 403,00 402,00 379,00 381,00 382,00 380,00 379,00 341,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192796 3000032-45 65,01 65,30 65,11 65,01 65,38 65,31 65,24 65,07 65,40 65,27


192796 3000032-45 364,00 382,00 379,00 361,00 359,00 376,00 378,00 374,00 360,00 366,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192796 3000032-45 65,18 65,08 65,07 65,00 65,13 65,22 65,07 65,11 65,05 65,31


192796 3000032-45 362,00 374,00 367,00 359,00 360,00 359,00 363,00 321,00 382,00 365,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192796 3000032-45 65,14 65,41 65,17 65,12 65,11 65,09 65,12 65,19 65,15 65,13


192796 3000032-45 363,00 383,00 390,00 420,00 402,00 429,00 390,00 402,00 429,00 384,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192796 3000032-45 65,04 65,07 65,14 65,19 65,16 65,05 65,04 65,08 65,28 65,17


192796 3000032-45 392,00 412,00 388,00 384,00 402,00 379,00 383,00 379,00 389,00 339,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192796 3000032-45 65,11 65,08 65,19 65,08 65,10 65,06 65,06 65,08 65,04 65,14


192796 3000032-45 382,00 375,00 384,00 408,00 368,00 363,00 366,00 378,00 337,00 369,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192796 3000032-45 65,03 65,12 65,12 65,13 65,18 65,27 65,16 65,18 65,04 65,15


192796 3000032-45 376,00 381,00 381,00 338,00 365,00 360,00 377,00 361,00 360,00 362,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_a


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% soft +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192796 3000032-45 65,01 65,02 65,15 65,15 65,07 65,15 65,02 65,04 65,04 65,07


192796 3000032-45 369,00 379,00 358,00 383,00 379,00 383,00 337,00 377,00 361,00 376,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192796 3000032-45 65,13 65,14 65,06 65,13 65,07 65,24 65,03 65,18 65,06 65,15


192796 3000032-45 384,00 360,00 366,00 363,00 378,00 338,00 373,00 367,00 376,00 336,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_a


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% soft +/-7% * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.557 Nm/A; Speed: 220/50 rpm;
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Homologation of nutrunners


Model: CTBAW653 Angle degree:
Serial no: GE0187 Test torque:


Torque / Angle / Speed


65,0 Nm


Torque graphs


Value no. 100
Graph


Torque / Time / Speed


Value no. 1
Graph


Torque / Time / Speed


Value no. 100
Graph


Value no. 1
Graph


Torque / Angle / Speed


Machine Capability Study 100 %


360°
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Homologation of nutrunners


Annex 3
Document no: 006/2021
Date: Page 1 of 2


General Specifications


Manufacturer: Apex Tool Group Tool type: Cordless Assembly Tools


Model: CTBAW653 Serial no:


Torque range:


Snugfit value: Torque tolerance ± 7 %


Target torque: Tolerance: 8,16 %  4,08 %


Angle degree: 40° Tolerance: 2,5°  1,3°


Formula derivation:


17 Nm to 65 Nm


13 Nm


39 Nm


10.06.2021


GE0187


Difference evaluation:  Reference/Tool at 40° / 60 %


Capability examination


Tool without angle correction
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 38,57 40,00 38,63 38,75 0,06 1,25
2 38,29 40,00 38,49 38,50 0,20 1,50
3 38,90 40,00 38,34 38,25 0,56 1,75
4 39,06 40,00 38,72 38,75 0,34 1,25
5 39,51 40,00 38,72 39,00 0,79 1,00
6 38,79 40,00 38,71 39,00 0,08 1,00
7 39,06 40,00 38,31 38,25 0,75 1,75
8 38,78 40,00 38,37 38,25 0,41 1,75
9 39,22 40,00 38,44 38,25 0,78 1,75


10 38,50 40,00 38,47 38,25 0,03 1,75
11 38,97 40,00 38,70 38,75 0,27 1,25
12 38,45 40,00 38,31 38,50 0,14 1,50
13 39,30 40,00 38,71 39,00 0,59 1,00
14 38,40 40,00 38,39 38,50 0,01 1,50
15 38,61 40,00 38,68 38,50 0,07 1,50
16 38,62 40,00 38,58 38,50 0,04 1,50
17 38,51 40,00 38,27 38,25 0,24 1,75
18 39,18 40,00 38,76 38,75 0,42 1,25
19 38,75 40,00 38,76 39,00 0,01 1,00
20 38,75 40,00 38,58 38,50 0,17 1,50
21 38,71 40,00 38,70 39,00 0,01 1,00
22 38,86 40,00 39,00 38,75 0,14 1,25
23 39,01 40,00 39,02 39,25 0,01 0,75
24 39,01 40,00 38,91 39,00 0,10 1,00
25 38,93 40,00 38,38 38,50 0,55 1,50
26 38,55 40,00 38,33 38,50 0,22 1,50
27 38,81 40,00 38,56 38,75 0,25 1,25
28 38,51 40,00 38,46 38,50 0,05 1,50
29 38,81 40,00 38,64 38,50 0,17 1,50
30 38,74 40,00 38,28 38,25 0,46 1,75
31 38,61 40,00 38,42 38,50 0,19 1,50
32 38,57 40,00 38,70 38,75 0,13 1,25
33 38,61 40,00 38,75 39,00 0,14 1,00
34 38,77 40,00 38,67 38,75 0,10 1,25
35 38,59 40,00 38,48 38,25 0,11 1,75
36 38,56 40,00 38,41 38,50 0,15 1,50
37 38,50 40,00 38,71 38,75 0,21 1,25
38 38,89 40,00 38,62 38,75 0,27 1,25
39 39,40 40,00 38,40 38,25 1,00 1,75
40 39,13 40,00 38,80 39,00 0,33 1,00
41 39,06 40,00 38,42 38,50 0,64 1,50
42 38,68 40,00 38,53 38,50 0,15 1,50
43 38,62 40,00 38,66 38,75 0,04 1,25
44 38,80 40,00 38,59 38,75 0,21 1,25
45 38,67 40,00 38,62 38,50 0,05 1,50
46 38,57 40,00 38,59 38,75 0,02 1,25
47 38,60 40,00 38,52 38,75 0,08 1,25
48 39,35 40,00 38,57 38,25 0,78 1,75
49 38,79 40,00 38,57 38,75 0,22 1,25
50 39,39 40,00 38,85 39,00 0,54 1,00
51 38,53 40,00 38,42 38,50 0,11 1,50
52 38,80 40,00 38,33 38,25 0,47 1,75
53 38,93 40,00 38,60 38,75 0,33 1,25
54 39,02 40,00 38,78 39,00 0,24 1,00
55 38,47 40,00 38,40 38,50 0,07 1,50
56 38,55 40,00 38,53 38,75 0,02 1,25
57 39,22 40,00 38,55 38,75 0,67 1,25
58 38,51 40,00 38,49 38,75 0,02 1,25
59 38,91 40,00 38,87 38,50 0,04 1,50
60 39,49 40,00 38,53 38,50 0,96 1,50
61 38,87 40,00 38,53 38,75 0,34 1,25
62 39,22 40,00 38,28 38,50 0,94 1,50
63 39,55 40,00 38,56 38,50 0,99 1,50
64 39,14 40,00 38,42 38,25 0,72 1,75
65 39,32 40,00 38,25 38,25 1,07 1,75
66 39,05 40,00 38,44 38,50 0,61 1,50
67 38,70 40,00 38,74 38,75 0,04 1,25
68 38,99 40,00 38,23 38,50 0,76 1,50
69 38,64 40,00 38,56 38,75 0,08 1,25
70 39,26 40,00 38,69 38,75 0,57 1,25
71 39,08 40,00 38,65 38,75 0,43 1,25
72 39,24 40,00 38,36 38,75 0,88 1,25
73 38,56 40,00 38,57 38,75 0,01 1,25
74 38,78 40,00 38,33 38,25 0,45 1,75
75 38,54 40,00 38,64 39,25 0,10 0,75
76 38,85 40,00 38,36 38,75 0,49 1,25
77 39,37 40,00 38,31 38,25 1,06 1,75
78 38,98 40,00 38,69 39,00 0,29 1,00
79 39,24 40,00 38,63 38,75 0,61 1,25
80 39,19 40,00 38,13 38,50 1,06 1,50
81 39,30 40,00 38,50 38,75 0,80 1,25
82 39,23 40,00 38,60 38,50 0,63 1,50
83 39,09 40,00 38,45 38,75 0,64 1,25
84 39,39 40,00 38,80 39,00 0,59 1,00
85 38,67 40,00 38,33 38,75 0,34 1,25
86 39,01 40,00 38,52 38,50 0,49 1,50
87 38,59 40,00 38,45 38,50 0,14 1,50
88 38,69 40,00 38,49 38,75 0,20 1,25
89 39,55 40,00 38,64 38,75 0,91 1,25
90 38,99 40,00 38,75 39,25 0,24 0,75
91 38,75 40,00 38,61 38,75 0,14 1,25
92 39,18 40,00 38,84 39,00 0,34 1,00
93 38,67 40,00 38,67 38,75 0,00 1,25
94 38,50 40,00 38,43 38,75 0,07 1,25
95 39,00 40,00 38,99 39,00 0,01 1,00
96 39,27 40,00 38,38 38,50 0,89 1,50
97 39,50 40,00 38,54 38,75 0,96 1,25
98 38,67 40,00 38,70 38,75 0,03 1,25
99 39,53 40,00 38,73 39,00 0,80 1,00
100 38,83 40,00 38,54 38,75 0,29 1,25


Standard deviation: 0,318 0,253


Control data DifferenceTool data
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Homologation of nutrunners


Model: CTBAW653 Serial no: GE0187


Target torque: 60 % of max. torque


Angle degree: Tool without angle correction40°


Graphical representation
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 4.82
Potential Capability index = Cm 6.59


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 1.5174R 1.00T 10.00
x+3s 39.4162xmax 39.25USL 45.00
x-3s 37.8988xmin 38.25LSL 35.00
x 38.6575Tm 40.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_k Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 USL 45,00


Serial No. 1024210 Unit Grad -5,00 LSL 35,00


Char.Type variable Tolerance value 12 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 07.06.2021 12:38:28 to 07.06.2021 12:53:55


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.541 Nm/A; Speed: 220/50 rpm;


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0187_kM.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 38,63 38,49 38,34 38,72 38,72 38,71 38,31 38,37 38,44 38,47


1024210 VM1698-4 38,75 38,50 38,25 38,75 39,00 39,00 38,25 38,25 38,25 38,25


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 38,70 38,31 38,71 38,39 38,68 38,58 38,27 38,76 38,76 38,58


1024210 VM1698-4 38,75 38,50 39,00 38,50 38,50 38,50 38,25 38,75 39,00 38,50


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 38,70 39,00 39,02 38,91 38,38 38,33 38,56 38,46 38,64 38,28


1024210 VM1698-4 39,00 38,75 39,25 39,00 38,50 38,50 38,75 38,50 38,50 38,25


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 38,42 38,70 38,75 38,67 38,48 38,41 38,71 38,62 38,40 38,80


1024210 VM1698-4 38,50 38,75 39,00 38,75 38,25 38,50 38,75 38,75 38,25 39,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 38,42 38,53 38,66 38,59 38,62 38,59 38,52 38,57 38,57 38,85


1024210 VM1698-4 38,50 38,50 38,75 38,75 38,50 38,75 38,75 38,25 38,75 39,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 38,42 38,33 38,60 38,78 38,40 38,53 38,55 38,49 38,87 38,53


1024210 VM1698-4 38,50 38,25 38,75 39,00 38,50 38,75 38,75 38,75 38,50 38,50


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 38,53 38,28 38,56 38,42 38,25 38,44 38,74 38,23 38,56 38,69


1024210 VM1698-4 38,75 38,50 38,50 38,25 38,25 38,50 38,75 38,50 38,75 38,75


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 38,65 38,36 38,57 38,33 38,64 38,36 38,31 38,69 38,63 38,13


1024210 VM1698-4 38,75 38,75 38,75 38,25 39,25 38,75 38,25 39,00 38,75 38,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_k


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 39,36
LSL 30,49
USL 48,73


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 78.97 Nm; C ur.-Cal.: 0.541 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 38,50 38,60 38,45 38,80 38,33 38,52 38,45 38,49 38,64 38,75


1024210 VM1698-4 38,75 38,50 38,75 39,00 38,75 38,50 38,50 38,75 38,75 39,25


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 38,61 38,84 38,67 38,43 38,99 38,38 38,54 38,70 38,73 38,54


1024210 VM1698-4 38,75 39,00 38,75 38,75 39,00 38,50 38,75 38,75 39,00 38,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_k


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 39,36
LSL 30,49
USL 48,73


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 78.97 Nm; C ur.-Cal.: 0.541 Nm/A; Speed: 220/50 rpm;
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APEX VDI/VDE 2647 V0.1
--- R = 0 ---


n tot 100
neff 100
n  <LSL 0
n  >USL 0
n<T> 100
R 0.00T 10.00
xmax 40.00USL 45.00
xmin 40.00LSL 35.00


x 40.0000Tm 40.00
StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_k Char.Descr. 3000032-45 Inspection Val. 40,00 5,00 USL 45,00


Serial No. 192796 Unit Grad -5,00 LSL 35,00


Char.Type variable Tolerance value 12 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 07.06.2021 12:38:28 to 07.06.2021 12:53:55


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.541 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192796 3000032-45 38,57 38,29 38,90 39,06 39,51 38,79 39,06 38,78 39,22 38,50


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192796 3000032-45 38,97 38,45 39,30 38,40 38,61 38,62 38,51 39,18 38,75 38,75


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192796 3000032-45 38,71 38,86 39,01 39,01 38,93 38,55 38,81 38,51 38,81 38,74


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192796 3000032-45 38,61 38,57 38,61 38,77 38,59 38,56 38,50 38,89 39,40 39,13


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192796 3000032-45 39,06 38,68 38,62 38,80 38,67 38,57 38,60 39,35 38,79 39,39


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192796 3000032-45 38,53 38,80 38,93 39,02 38,47 38,55 39,22 38,51 38,91 39,49


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192796 3000032-45 38,87 39,22 39,55 39,14 39,32 39,05 38,70 38,99 38,64 39,26


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192796 3000032-45 39,08 39,24 38,56 38,78 38,54 38,85 39,37 38,98 39,24 39,19


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_k


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 20,31
LSL 0,00
USL 48,73


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 78.97 Nm; C ur.-Cal.: 0.541 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192796 3000032-45 39,30 39,23 39,09 39,39 38,67 39,01 38,59 38,69 39,55 38,99


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192796 3000032-45 38,75 39,18 38,67 38,50 39,00 39,27 39,50 38,67 39,53 38,83


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_k


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 20,31
LSL 0,00
USL 48,73


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 78.97 Nm; C ur.-Cal.: 0.541 Nm/A; Speed: 220/50 rpm;
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Homologation of nutrunners


Model: CTBAW653 Serial no: GE0187
Target torque: 60 % of max. torque
Angle degree: Tool without angle correction


Torque / Time / Speed


Value no. 100


Graph
Torque / Time / Speed


Graph
Torque / Angle / Speed


Value no. 100


Value no. 1
Graph


Torque graphs


Graph
Torque / Angle / Speed


Value no. 1


40°
39,00 Nm
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Homologation of nutrunners


Annex 3
Document no: 006/2021
Date: Page 2 of 4


General Specifications


Manufacturer: Apex Tool Group Tool type: Cordless Assembly Tools


Model: CTBAW653 Serial no:


Torque range:


Snugfit value: 13 Nm Torque tolerance ± 7 %


Target torque: Tolerance: 9,90 %  4,95 %


Angle degree: 40° Tolerance: 3,0°  1,5°


Formula derivation:


+ -
0-25° 0-45°


Tool with angle correction


For measurements, the screwdriver must be held by hand and alternately moved.
In the column  "Move +", the angle range in the screw direction,
In the column "Move -" of the direction opposite the direction of tightening,
within this range, the tool has to be moved.
Pay attention to changing angle values and directions of movement.
The indicated maximum values for "Move +" and "Move -" 
have per measurement series minimum 5 times.


Move Test conditions


0


Tool hand held


17 Nm to 65 Nm


Capability examination


39 Nm


10.06.2021


GE0187


Difference evaluation:  Reference/Tool at 40° / 60 %
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 39,37 40,00 39,15 38,50 0,22 1,50
2 39,66 40,00 39,58 39,00 0,08 1,00
3 40,54 40,00 39,64 38,75 0,90 1,25
4 39,45 40,00 39,40 38,75 0,05 1,25
5 38,39 40,00 38,73 38,75 0,34 1,25
6 38,66 40,00 38,79 38,75 0,13 1,25
7 39,09 40,00 38,98 38,50 0,11 1,50
8 39,30 40,00 39,49 39,00 0,19 1,00
9 39,77 40,00 39,42 38,75 0,35 1,25


10 39,55 40,00 39,52 38,75 0,03 1,25
11 39,89 40,00 39,62 38,50 0,27 1,50
12 39,52 40,00 39,60 39,25 0,08 0,75
13 40,00 40,00 39,04 38,25 0,96 1,75
14 39,98 40,00 39,88 38,75 0,10 1,25
15 39,74 40,00 39,77 39,00 0,03 1,00
16 39,76 40,00 39,87 38,75 0,11 1,25
17 39,88 40,00 39,63 38,75 0,25 1,25
18 40,05 40,00 39,34 38,00 0,71 2,00
19 40,23 40,00 39,39 38,00 0,84 2,00
20 39,99 40,00 39,61 38,00 0,38 2,00
21 40,22 40,00 39,64 38,25 0,58 1,75
22 39,41 40,00 39,55 38,50 0,14 1,50
23 40,15 40,00 39,17 38,00 0,98 2,00
24 40,06 40,00 39,09 38,25 0,97 1,75
25 39,93 40,00 39,46 38,50 0,47 1,50
26 39,96 40,00 39,28 38,25 0,68 1,75
27 40,04 40,00 39,45 38,50 0,59 1,50
28 39,69 40,00 39,52 38,50 0,17 1,50
29 39,61 40,00 39,48 39,00 0,13 1,00
30 39,43 40,00 39,55 38,50 0,12 1,50
31 40,49 40,00 39,29 38,25 1,20 1,75
32 39,88 40,00 39,27 38,25 0,61 1,75
33 40,00 40,00 39,03 38,25 0,97 1,75
34 39,50 40,00 39,45 38,75 0,05 1,25
35 40,54 40,00 39,49 38,25 1,05 1,75
36 40,09 40,00 39,39 38,50 0,70 1,50
37 39,82 40,00 39,28 38,25 0,54 1,75
38 39,71 40,00 39,58 39,00 0,13 1,00
39 40,29 40,00 39,31 38,00 0,98 2,00
40 40,20 40,00 39,22 38,00 0,98 2,00
41 40,54 40,00 39,42 38,25 1,12 1,75
42 40,23 40,00 39,42 38,00 0,81 2,00
43 40,49 40,00 39,47 38,25 1,02 1,75
44 39,72 40,00 39,51 38,50 0,21 1,50
45 40,37 40,00 39,28 38,75 1,09 1,25
46 39,50 40,00 39,48 39,00 0,02 1,00
47 39,57 40,00 39,46 38,75 0,11 1,25
48 39,55 40,00 39,44 39,00 0,11 1,00
49 40,60 40,00 39,34 38,50 1,26 1,50
50 39,78 40,00 39,50 38,75 0,28 1,25
51 39,48 40,00 39,32 38,75 0,16 1,25
52 39,45 40,00 39,25 38,75 0,20 1,25
53 40,31 40,00 39,23 38,25 1,08 1,75
54 40,30 40,00 39,26 38,75 1,04 1,25
55 39,81 40,00 39,24 38,75 0,57 1,25
56 39,61 40,00 39,26 38,50 0,35 1,50
57 39,57 40,00 39,31 38,75 0,26 1,25
58 39,83 40,00 39,58 39,00 0,25 1,00
59 40,22 40,00 39,41 38,75 0,81 1,25
60 39,60 40,00 38,98 38,25 0,62 1,75
61 39,55 40,00 39,37 39,00 0,18 1,00
62 40,24 40,00 39,16 38,00 1,08 2,00
63 39,76 40,00 39,24 38,00 0,52 2,00
64 39,84 40,00 39,58 38,50 0,26 1,50
65 39,48 40,00 39,26 39,00 0,22 1,00
66 39,97 40,00 39,32 38,75 0,65 1,25
67 40,16 40,00 39,03 38,75 1,13 1,25
68 40,39 40,00 39,40 38,25 0,99 1,75
69 40,34 40,00 39,21 38,25 1,13 1,75
70 39,44 40,00 39,18 38,50 0,26 1,50
71 40,29 40,00 39,36 38,50 0,93 1,50
72 39,67 40,00 39,31 38,50 0,36 1,50
73 39,23 40,00 39,27 38,50 0,04 1,50
74 39,47 40,00 39,34 38,50 0,13 1,50
75 40,17 40,00 39,19 38,50 0,98 1,50
76 39,25 40,00 39,36 39,00 0,11 1,00
77 39,58 40,00 39,19 38,25 0,39 1,75
78 40,07 40,00 39,10 38,50 0,97 1,50
79 39,67 40,00 39,17 38,25 0,50 1,75
80 40,38 40,00 39,27 38,25 1,11 1,75
81 40,14 40,00 39,17 38,25 0,97 1,75
82 39,89 40,00 39,23 38,25 0,66 1,75
83 39,92 40,00 39,41 38,25 0,51 1,75
84 40,18 40,00 39,32 38,00 0,86 2,00
85 39,55 40,00 39,64 38,75 0,09 1,25
86 39,57 40,00 39,63 38,50 0,06 1,50
87 40,03 40,00 39,57 38,50 0,46 1,50
88 40,26 40,00 39,33 38,00 0,93 2,00
89 39,93 40,00 39,05 38,50 0,88 1,50
90 40,20 40,00 39,17 38,50 1,03 1,50
91 39,07 40,00 39,03 38,75 0,04 1,25
92 39,69 40,00 39,21 38,50 0,48 1,50
93 40,23 40,00 39,28 38,50 0,95 1,50
94 39,31 40,00 39,30 38,25 0,01 1,75
95 39,28 40,00 39,19 38,75 0,09 1,25
96 39,45 40,00 39,25 38,50 0,20 1,50
97 39,96 40,00 39,51 38,75 0,45 1,25
98 39,06 40,00 39,10 38,75 0,04 1,25
99 39,17 40,00 39,03 38,75 0,14 1,25
100 39,91 40,00 39,15 38,50 0,76 1,50


Standard deviation: 0,385 0,303


Tool data Control data Difference


SN: GE0187  Page 59 of 87







Homologation of nutrunners


Model: CTBAW653 Serial no: GE0187


Target torque: 60 % of max. torque


Angle degree: Tool with angle correction40°


Graphical representation
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 3.87
Potential Capability index = Cm 5.50


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 1.8176R 1.25T 10.00
x+3s 39.4288xmax 39.25USL 45.00
x-3s 37.6112xmin 38.00LSL 35.00
x 38.5200Tm 40.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_m Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 USL 45,00


Serial No. 1024210 Unit Grad -5,00 LSL 35,00


Char.Type variable Tolerance value 12 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 07.06.2021 13:12:11 to 07.06.2021 13:29:58


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.541 Nm/A; Speed: 220/50 rpm; with Gyroscope


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0187_mM.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 39,15 39,58 39,64 39,40 38,73 38,79 38,98 39,49 39,42 39,52


1024210 VM1698-4 38,50 39,00 38,75 38,75 38,75 38,75 38,50 39,00 38,75 38,75


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 39,62 39,60 39,04 39,88 39,77 39,87 39,63 39,34 39,39 39,61


1024210 VM1698-4 38,50 39,25 38,25 38,75 39,00 38,75 38,75 38,00 38,00 38,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 39,64 39,55 39,17 39,09 39,46 39,28 39,45 39,52 39,48 39,55


1024210 VM1698-4 38,25 38,50 38,00 38,25 38,50 38,25 38,50 38,50 39,00 38,50


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 39,29 39,27 39,03 39,45 39,49 39,39 39,28 39,58 39,31 39,22


1024210 VM1698-4 38,25 38,25 38,25 38,75 38,25 38,50 38,25 39,00 38,00 38,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 39,42 39,42 39,47 39,51 39,28 39,48 39,46 39,44 39,34 39,50


1024210 VM1698-4 38,25 38,00 38,25 38,50 38,75 39,00 38,75 39,00 38,50 38,75


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 39,32 39,25 39,23 39,26 39,24 39,26 39,31 39,58 39,41 38,98


1024210 VM1698-4 38,75 38,75 38,25 38,75 38,75 38,50 38,75 39,00 38,75 38,25


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 39,37 39,16 39,24 39,58 39,26 39,32 39,03 39,40 39,21 39,18


1024210 VM1698-4 39,00 38,00 38,00 38,50 39,00 38,75 38,75 38,25 38,25 38,50


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 39,36 39,31 39,27 39,34 39,19 39,36 39,19 39,10 39,17 39,27


1024210 VM1698-4 38,50 38,50 38,50 38,50 38,50 39,00 38,25 38,50 38,25 38,25


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_m


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 39,49
LSL 30,71
USL 48,72


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 78.97 Nm; C ur.-Cal.: 0.541 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 39,17 39,23 39,41 39,32 39,64 39,63 39,57 39,33 39,05 39,17


1024210 VM1698-4 38,25 38,25 38,25 38,00 38,75 38,50 38,50 38,00 38,50 38,50


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 39,03 39,21 39,28 39,30 39,19 39,25 39,51 39,10 39,03 39,15


1024210 VM1698-4 38,75 38,50 38,50 38,25 38,75 38,50 38,75 38,75 38,75 38,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_m


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 39,49
LSL 30,71
USL 48,72


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 78.97 Nm; C ur.-Cal.: 0.541 Nm/A; Speed: 220/50 rpm; with Gyroscope
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APEX VDI/VDE 2647 V0.1
--- R = 0 ---


n tot 100
neff 100
n  <LSL 0
n  >USL 0
n<T> 100
R 0.00T 10.00
xmax 40.00USL 45.00
xmin 40.00LSL 35.00


x 40.0000Tm 40.00
StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_m Char.Descr. 3000032-45 Inspection Val. 40,00 5,00 USL 45,00


Serial No. 192796 Unit Grad -5,00 LSL 35,00


Char.Type variable Tolerance value 12 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 07.06.2021 13:12:11 to 07.06.2021 13:29:58


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.541 Nm/A; Speed: 220/50 rpm; with Gyroscope


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0187_m1.DFD


SN: GE0187  Page 64 of 87







Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192796 3000032-45 39,37 39,66 40,54 39,45 38,39 38,66 39,09 39,30 39,77 39,55


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192796 3000032-45 39,89 39,52 40,00 39,98 39,74 39,76 39,88 40,05 40,23 39,99


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192796 3000032-45 40,22 39,41 40,15 40,06 39,93 39,96 40,04 39,69 39,61 39,43


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192796 3000032-45 40,49 39,88 40,00 39,50 40,54 40,09 39,82 39,71 40,29 40,20


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192796 3000032-45 40,54 40,23 40,49 39,72 40,37 39,50 39,57 39,55 40,60 39,78


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192796 3000032-45 39,48 39,45 40,31 40,30 39,81 39,61 39,57 39,83 40,22 39,60


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192796 3000032-45 39,55 40,24 39,76 39,84 39,48 39,97 40,16 40,39 40,34 39,44


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192796 3000032-45 40,29 39,67 39,23 39,47 40,17 39,25 39,58 40,07 39,67 40,38


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_m


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 20,30
LSL 0,00
USL 48,72


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 78.97 Nm; C ur.-Cal.: 0.541 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192796 3000032-45 40,14 39,89 39,92 40,18 39,55 39,57 40,03 40,26 39,93 40,20


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192796 3000032-45 39,07 39,69 40,23 39,31 39,28 39,45 39,96 39,06 39,17 39,91


192796 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_m


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 20,30
LSL 0,00
USL 48,72


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 78.97 Nm; C ur.-Cal.: 0.541 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Homologation of nutrunners


Model: CTBAW653 Serial no: GE0187
Target torque: 60 % of max. torque
Angle degree: Tool with angle correction


Torque / Time / Speed


Value no. 100


Graph
Torque / Time / Speed


Graph
Torque / Angle / Speed


Value no. 100


Value no. 1
Graph


Torque graphs


Graph
Torque / Angle / Speed


Value no. 1


40°
39,00 Nm


SN: GE0187  Page 67 of 87







Homologation of nutrunners


Annex 3
Document no: 006/2021
Date: Page 2 of 2


General Specifications


Manufacturer: Apex Tool Group Tool type: Cordless Assembly Tools


Model: CTBAW653 Serial no:


Torque range:


Snugfit value: Torque tolerance ± 7 %


Target torque: Tolerance: 10,95 %  5,48 %


Angle degree: 180° Tolerance: 7,3°  3,6°


Formula derivation:


17 Nm to 65 Nm


13 Nm


Difference evaluation:  Reference/Tool  at 180 ° / 80%


Capability examination


52 Nm


10.06.2021


GE0187


Tool without angle correction
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 52,83 180,00 52,41 177,25 0,42 2,75
2 52,76 180,00 52,26 177,75 0,50 2,25
3 53,77 180,00 51,95 177,00 1,82 3,00
4 53,53 180,00 52,16 176,25 1,37 3,75
5 52,99 180,00 52,24 177,50 0,75 2,50
6 52,75 180,00 52,14 177,75 0,61 2,25
7 52,53 180,00 52,02 177,75 0,51 2,25
8 53,92 180,00 52,15 176,00 1,77 4,00
9 54,19 180,00 52,26 175,25 1,93 4,75


10 53,31 180,00 52,52 177,25 0,79 2,75
11 52,94 180,00 52,43 178,50 0,51 1,50
12 53,87 180,00 52,28 176,75 1,59 3,25
13 53,46 180,00 52,28 176,75 1,18 3,25
14 53,56 180,00 52,42 176,25 1,14 3,75
15 54,40 180,00 52,42 175,75 1,98 4,25
16 53,61 180,00 52,32 176,50 1,29 3,50
17 53,57 180,00 52,39 176,50 1,18 3,50
18 54,05 180,00 52,22 176,50 1,83 3,50
19 53,55 180,00 52,21 176,75 1,34 3,25
20 53,99 180,00 52,50 176,25 1,49 3,75
21 53,19 180,00 51,96 177,50 1,23 2,50
22 51,90 180,00 51,45 176,50 0,45 3,50
23 53,12 180,00 52,05 176,25 1,07 3,75
24 53,32 180,00 52,69 178,25 0,63 1,75
25 53,42 180,00 52,56 177,25 0,86 2,75
26 54,34 180,00 52,57 177,00 1,77 3,00
27 53,05 180,00 52,76 178,25 0,29 1,75
28 52,76 180,00 52,37 177,75 0,39 2,25
29 53,19 180,00 52,60 177,75 0,59 2,25
30 54,32 180,00 52,74 177,25 1,58 2,75
31 53,24 180,00 52,48 177,50 0,76 2,50
32 54,40 180,00 52,48 177,25 1,92 2,75
33 53,32 180,00 52,89 178,25 0,43 1,75
34 53,37 180,00 52,80 177,25 0,57 2,75
35 53,34 180,00 52,58 177,50 0,76 2,50
36 53,47 180,00 52,48 177,25 0,99 2,75
37 53,62 180,00 52,24 177,00 1,38 3,00
38 53,52 180,00 52,80 177,25 0,72 2,75
39 52,33 180,00 52,48 178,50 0,15 1,50
40 54,16 180,00 52,56 177,25 1,60 2,75
41 54,84 180,00 52,91 176,75 1,93 3,25
42 54,56 180,00 52,76 176,25 1,80 3,75
43 53,60 180,00 53,02 178,50 0,58 1,50
44 53,30 180,00 53,05 178,25 0,25 1,75
45 53,77 180,00 53,20 178,00 0,57 2,00
46 53,95 180,00 52,51 176,25 1,44 3,75
47 54,15 180,00 52,78 177,00 1,37 3,00
48 53,17 180,00 52,66 178,25 0,51 1,75
49 54,26 180,00 52,56 176,75 1,70 3,25
50 54,11 180,00 52,67 176,50 1,44 3,50
51 54,06 180,00 52,55 176,50 1,51 3,50
52 52,89 180,00 52,76 178,50 0,13 1,50
53 54,19 180,00 52,46 176,75 1,73 3,25
54 53,05 180,00 52,87 177,50 0,18 2,50
55 53,45 180,00 52,92 178,00 0,53 2,00
56 54,36 180,00 52,92 177,75 1,44 2,25
57 53,90 180,00 52,46 177,00 1,44 3,00
58 52,79 180,00 52,39 177,00 0,40 3,00
59 52,63 180,00 52,51 177,50 0,12 2,50
60 52,80 180,00 52,43 177,25 0,37 2,75
61 53,25 180,00 52,90 177,50 0,35 2,50
62 52,93 180,00 52,49 176,50 0,44 3,50
63 54,02 180,00 52,50 176,50 1,52 3,50
64 53,81 180,00 52,77 177,75 1,04 2,25
65 53,61 180,00 53,39 178,25 0,22 1,75
66 53,34 180,00 52,76 176,75 0,58 3,25
67 53,63 180,00 53,30 178,50 0,33 1,50
68 53,47 180,00 53,21 178,75 0,26 1,25
69 54,66 180,00 53,18 177,75 1,48 2,25
70 53,55 180,00 53,15 178,00 0,40 2,00
71 53,29 180,00 52,19 177,00 1,10 3,00
72 53,06 180,00 52,26 177,50 0,80 2,50
73 53,81 180,00 52,34 177,75 1,47 2,25
74 52,90 180,00 52,34 177,50 0,56 2,50
75 52,60 180,00 52,48 177,75 0,12 2,25
76 52,49 180,00 52,34 178,50 0,15 1,50
77 52,79 180,00 52,01 177,25 0,78 2,75
78 53,78 180,00 52,34 177,50 1,44 2,50
79 52,78 180,00 52,28 177,75 0,50 2,25
80 53,77 180,00 52,04 177,50 1,73 2,50
81 52,16 180,00 52,17 178,25 0,01 1,75
82 52,71 180,00 52,39 177,50 0,32 2,50
83 53,61 180,00 52,08 177,00 1,53 3,00
84 52,63 180,00 52,25 178,75 0,38 1,25
85 52,58 180,00 52,09 177,50 0,49 2,50
86 52,52 180,00 52,27 178,00 0,25 2,00
87 52,73 180,00 52,40 177,25 0,33 2,75
88 53,10 180,00 52,43 176,50 0,67 3,50
89 53,85 180,00 52,39 177,25 1,46 2,75
90 54,06 180,00 52,48 177,75 1,58 2,25
91 53,02 180,00 52,41 178,00 0,61 2,00
92 53,00 180,00 52,37 177,25 0,63 2,75
93 53,49 180,00 52,13 177,50 1,36 2,50
94 53,83 180,00 52,35 177,50 1,48 2,50
95 53,24 180,00 52,56 178,50 0,68 1,50
96 54,08 180,00 52,43 176,75 1,65 3,25
97 53,21 180,00 52,32 177,00 0,89 3,00
98 52,69 180,00 52,44 178,75 0,25 1,25
99 53,47 180,00 52,06 177,25 1,41 2,75
100 52,48 180,00 52,33 177,25 0,15 2,75


Standard deviation: 0,568 0,724


Tool data Control data Difference
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Homologation of nutrunners


Model: CTBAW653 Serial no: GE0187


Target torque: 80 % of max. torque


Angle degree: Tool without angle correction


52,00 Nm


180°


Graphical representation
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 3.38
Potential Capability index = Cm 4.60


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 4.3432R 3.50T 20.00
x+3s 179.5216xmax 178.75USL 190.00
x-3s 175.1784xmin 175.25LSL 170.00
x 177.3500Tm 180.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_l Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 USL 190,00


Serial No. 1024210 Unit Grad -10,00 LSL 170,00


Char.Type variable Tolerance value 6 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 07.06.2021 11:45:55 to 07.06.2021 12:24:32


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.535 Nm/A; Speed: 220/50 rpm;


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0187_lM.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 52,41 52,26 51,95 52,16 52,24 52,14 52,02 52,15 52,26 52,52


1024210 VM1698-4 177,25 177,75 177,00 176,25 177,50 177,75 177,75 176,00 175,25 177,25


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 52,43 52,28 52,28 52,42 52,42 52,32 52,39 52,22 52,21 52,50


1024210 VM1698-4 178,50 176,75 176,75 176,25 175,75 176,50 176,50 176,50 176,75 176,25


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 51,96 51,45 52,05 52,69 52,56 52,57 52,76 52,37 52,60 52,74


1024210 VM1698-4 177,50 176,50 176,25 178,25 177,25 177,00 178,25 177,75 177,75 177,25


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 52,48 52,48 52,89 52,80 52,58 52,48 52,24 52,80 52,48 52,56


1024210 VM1698-4 177,50 177,25 178,25 177,25 177,50 177,25 177,00 177,25 178,50 177,25


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 52,91 52,76 53,02 53,05 53,20 52,51 52,78 52,66 52,56 52,67


1024210 VM1698-4 176,75 176,25 178,50 178,25 178,00 176,25 177,00 178,25 176,75 176,50


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 52,55 52,76 52,46 52,87 52,92 52,92 52,46 52,39 52,51 52,43


1024210 VM1698-4 176,50 178,50 176,75 177,50 178,00 177,75 177,00 177,00 177,50 177,25


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 52,90 52,49 52,50 52,77 53,39 52,76 53,30 53,21 53,18 53,15


1024210 VM1698-4 177,50 176,50 176,50 177,75 178,25 176,75 178,50 178,75 177,75 178,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 52,19 52,26 52,34 52,34 52,48 52,34 52,01 52,34 52,28 52,04


1024210 VM1698-4 177,00 177,50 177,75 177,50 177,75 178,50 177,25 177,50 177,75 177,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_l


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 50,08
LSL 35,99
USL 66,19


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 78.97 Nm;  Cur.-Cal.: 0.535 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 52,17 52,39 52,08 52,25 52,09 52,27 52,40 52,43 52,39 52,48


1024210 VM1698-4 178,25 177,50 177,00 178,75 177,50 178,00 177,25 176,50 177,25 177,75


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 52,41 52,37 52,13 52,35 52,56 52,43 52,32 52,44 52,06 52,33


1024210 VM1698-4 178,00 177,25 177,50 177,50 178,50 176,75 177,00 178,75 177,25 177,25


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_l


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 50,08
LSL 35,99
USL 66,19


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 78.97 Nm;  Cur.-Cal.: 0.535 Nm/A; Speed: 220/50 rpm;
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--- R = 0 ---


n tot 100
neff 100
n  <LSL 0
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n<T> 100
R 0.00T 20.00
xmax 180.00USL 190.00
xmin 180.00LSL 170.00


x 180.0000Tm 180.00
StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_l Char.Descr. 3000032-45 Inspection Val. 180,00 10,00 USL 190,00


Serial No. 192796 Unit Grad -10,00 LSL 170,00


Char.Type variable Tolerance value 6 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 07.06.2021 11:45:56 to 07.06.2021 12:24:33


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.535 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192796 3000032-45 52,83 52,76 53,77 53,53 52,99 52,75 52,53 53,92 54,19 53,31


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192796 3000032-45 52,94 53,87 53,46 53,56 54,40 53,61 53,57 54,05 53,55 53,99


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192796 3000032-45 53,19 51,90 53,12 53,32 53,42 54,34 53,05 52,76 53,19 54,32


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192796 3000032-45 53,24 54,40 53,32 53,37 53,34 53,47 53,62 53,52 52,33 54,16


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192796 3000032-45 54,84 54,56 53,60 53,30 53,77 53,95 54,15 53,17 54,26 54,11


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192796 3000032-45 54,06 52,89 54,19 53,05 53,45 54,36 53,90 52,79 52,63 52,80


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192796 3000032-45 53,25 52,93 54,02 53,81 53,61 53,34 53,63 53,47 54,66 53,55


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192796 3000032-45 53,29 53,06 53,81 52,90 52,60 52,49 52,79 53,78 52,78 53,77


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_l


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 27,58
LSL 0,00
USL 66,19


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 78.97 Nm;  Cur.-Cal.: 0.535 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192796 3000032-45 52,16 52,71 53,61 52,63 52,58 52,52 52,73 53,10 53,85 54,06


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192796 3000032-45 53,02 53,00 53,49 53,83 53,24 54,08 53,21 52,69 53,47 52,48


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_l


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 27,58
LSL 0,00
USL 66,19


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 78.97 Nm;  Cur.-Cal.: 0.535 Nm/A; Speed: 220/50 rpm;
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Homologation of nutrunners


Model: CTBAW653 Serial no: GE0187
Target torque: 80 % of max. torque
Angle degree: Tool without angle correction


Torque / Time / Speed


Graph
Torque / Angle / Speed


Value no. 100


Torque / Time / Speed


Value no. 100


Graph


Value no. 1
Graph


Graph
Torque / Angle / Speed


180°
52,00 Nm


Value no. 1


Torque graphs
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Homologation of nutrunners


Annex 3
Document no: 006/2021
Date: Page 4 of 4


General Specifications


Manufacturer: Apex Tool Group Tool type: Cordless Assembly Tools


Model: CTBAW653 Serial no:


Torque range:


Snugfit value: 13 Nm Torque tolerance ± 7 %


Target torque: Tolerance: 11,43 %  5,71 %


Angle degree: 180° Tolerance: 7,5°  3,8°


Formula derivation:


+ -
0-25° 0-45°


Move Test conditions


0


Tool hand held


17 Nm to 65 Nm


Difference evaluation:  Reference/Tool  at 180 ° / 80%


Capability examination


52 Nm


10.06.2021


GE0187


Tool with angle correction


For measurements, the screwdriver must be held by hand and alternately moved.
In the column  "Move +", the angle range in the screw direction,
In the column "Move -" of the direction opposite the direction of tightening,
within this range, the tool has to be moved.
Pay attention to changing angle values and directions of movement.
The indicated maximum values for "Move +" and "Move -" 
have per measurement series minimum 5 times.
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 52,19 180,00 51,45 177,75 0,74 2,25
2 52,17 180,00 51,72 177,00 0,45 3,00
3 53,13 180,00 52,90 178,50 0,23 1,50
4 52,17 180,00 52,01 178,50 0,16 1,50
5 51,52 180,00 51,54 180,25 0,02 0,25
6 52,76 180,00 51,68 178,50 1,08 1,50
7 51,32 180,00 51,29 177,25 0,03 2,75
8 51,98 180,00 51,85 177,75 0,13 2,25
9 51,26 180,00 51,34 179,75 0,08 0,25


10 53,50 180,00 51,84 177,25 1,66 2,75
11 53,29 180,00 51,89 179,00 1,40 1,00
12 52,32 180,00 51,73 177,00 0,59 3,00
13 52,87 180,00 51,41 177,75 1,46 2,25
14 52,39 180,00 51,75 178,50 0,64 1,50
15 52,92 180,00 51,91 179,25 1,01 0,75
16 52,20 180,00 50,88 178,25 1,32 1,75
17 52,46 180,00 52,22 179,00 0,24 1,00
18 53,17 180,00 53,01 179,50 0,16 0,50
19 52,33 180,00 51,45 178,50 0,88 1,50
20 53,00 180,00 51,26 176,50 1,74 3,50
21 52,52 180,00 51,72 177,00 0,80 3,00
22 52,23 180,00 50,86 177,50 1,37 2,50
23 52,73 180,00 51,04 178,75 1,69 1,25
24 52,49 180,00 51,96 176,75 0,53 3,25
25 51,09 180,00 50,83 178,50 0,26 1,50
26 51,80 180,00 51,61 179,00 0,19 1,00
27 51,56 180,00 51,33 177,00 0,23 3,00
28 52,82 180,00 51,03 178,00 1,79 2,00
29 52,73 180,00 51,39 178,50 1,34 1,50
30 52,17 180,00 51,79 177,50 0,38 2,50
31 53,16 180,00 51,54 178,50 1,62 1,50
32 54,02 180,00 52,34 178,50 1,68 1,50
33 51,45 180,00 51,04 178,00 0,41 2,00
34 51,69 180,00 51,38 177,75 0,31 2,25
35 53,69 180,00 51,84 178,25 1,85 1,75
36 52,16 180,00 51,79 177,25 0,37 2,75
37 51,38 180,00 51,18 177,50 0,20 2,50
38 52,04 180,00 51,74 177,25 0,30 2,75
39 53,83 180,00 51,78 178,25 2,05 1,75
40 52,07 180,00 50,99 177,50 1,08 2,50
41 52,86 180,00 51,01 177,75 1,85 2,25
42 52,51 180,00 52,08 178,75 0,43 1,25
43 52,74 180,00 51,62 177,25 1,12 2,75
44 51,70 180,00 51,09 177,25 0,61 2,75
45 53,62 180,00 51,85 177,75 1,77 2,25
46 52,87 180,00 51,34 179,00 1,53 1,00
47 53,02 180,00 51,81 178,25 1,21 1,75
48 53,80 180,00 52,04 178,50 1,76 1,50
49 52,48 180,00 51,50 177,50 0,98 2,50
50 52,57 180,00 51,41 177,50 1,16 2,50
51 53,15 180,00 51,98 177,75 1,17 2,25
52 51,82 180,00 51,61 179,50 0,21 0,50
53 52,02 180,00 51,14 178,50 0,88 1,50
54 53,71 180,00 51,76 176,75 1,95 3,25
55 52,66 180,00 52,26 178,25 0,40 1,75
56 52,20 180,00 51,78 178,00 0,42 2,00
57 53,03 180,00 51,55 178,50 1,48 1,50
58 52,15 180,00 51,90 177,50 0,25 2,50
59 52,61 180,00 51,90 178,25 0,71 1,75
60 53,12 180,00 51,61 179,00 1,51 1,00
61 52,55 180,00 50,78 177,50 1,77 2,50
62 51,56 180,00 51,10 178,75 0,46 1,25
63 53,53 180,00 52,28 178,50 1,25 1,50
64 53,70 180,00 51,82 177,25 1,88 2,75
65 51,93 180,00 51,46 178,75 0,47 1,25
66 52,70 180,00 52,24 177,00 0,46 3,00
67 52,51 180,00 51,10 179,25 1,41 0,75
68 52,62 180,00 52,00 178,75 0,62 1,25
69 52,03 180,00 51,48 178,50 0,55 1,50
70 52,54 180,00 52,04 177,50 0,50 2,50
71 53,26 180,00 51,86 178,00 1,40 2,00
72 52,60 180,00 51,90 178,00 0,70 2,00
73 51,55 180,00 51,46 178,75 0,09 1,25
74 51,72 180,00 51,37 178,75 0,35 1,25
75 52,22 180,00 51,48 178,50 0,74 1,50
76 54,27 180,00 52,36 178,50 1,91 1,50
77 52,54 180,00 51,99 178,25 0,55 1,75
78 51,94 180,00 51,32 178,75 0,62 1,25
79 52,31 180,00 51,61 179,00 0,70 1,00
80 51,90 180,00 51,38 177,00 0,52 3,00
81 52,35 180,00 51,76 177,50 0,59 2,50
82 52,06 180,00 51,41 177,00 0,65 3,00
83 52,32 180,00 51,81 177,25 0,51 2,75
84 53,19 180,00 51,47 178,75 1,72 1,25
85 53,30 180,00 51,64 179,25 1,66 0,75
86 51,79 180,00 51,02 177,75 0,77 2,25
87 51,26 180,00 51,09 177,50 0,17 2,50
88 53,22 180,00 51,49 178,50 1,73 1,50
89 53,49 180,00 51,95 177,75 1,54 2,25
90 53,83 180,00 51,81 178,25 2,02 1,75
91 52,02 180,00 51,66 177,50 0,36 2,50
92 53,21 180,00 51,82 178,25 1,39 1,75
93 51,69 180,00 51,42 177,00 0,27 3,00
94 53,63 180,00 52,08 179,50 1,55 0,50
95 51,73 180,00 51,25 177,75 0,48 2,25
96 53,00 180,00 51,49 177,75 1,51 2,25
97 52,46 180,00 51,75 178,00 0,71 2,00
98 52,53 180,00 51,45 177,00 1,08 3,00
99 52,26 180,00 51,33 177,50 0,93 2,50
100 51,92 180,00 51,34 177,50 0,58 2,50


Standard deviation: 0,593 0,753


DifferenceTool data Control data
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Homologation of nutrunners


Model: CTBAW653 Serial no: GE0187


Target torque: 80 % of max. torque


Angle degree: Tool with angle correction


52,00 Nm


180°


Graphical representation
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 3.51
Potential Capability index = Cm 4.35


Calculation method M11,4 σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 4.5929R 3.75T 20.00
x+3s 180.3664xmax 180.25USL 190.00
x-3s 175.7736xmin 176.50LSL 170.00
x 178.0700Tm 180.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_n Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 USL 190,00


Serial No. 1024210 Unit Grad -10,00 LSL 170,00


Char.Type variable Tolerance value 6 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 07.06.2021 13:55:05 to 07.06.2021 14:19:22


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.535 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 51,45 51,72 52,90 52,01 51,54 51,68 51,29 51,85 51,34 51,84


1024210 VM1698-4 177,75 177,00 178,50 178,50 180,25 178,50 177,25 177,75 179,75 177,25


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 51,89 51,73 51,41 51,75 51,91 50,88 52,22 53,01 51,45 51,26


1024210 VM1698-4 179,00 177,00 177,75 178,50 179,25 178,25 179,00 179,50 178,50 176,50


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 51,72 50,86 51,04 51,96 50,83 51,61 51,33 51,03 51,39 51,79


1024210 VM1698-4 177,00 177,50 178,75 176,75 178,50 179,00 177,00 178,00 178,50 177,50


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 51,54 52,34 51,04 51,38 51,84 51,79 51,18 51,74 51,78 50,99


1024210 VM1698-4 178,50 178,50 178,00 177,75 178,25 177,25 177,50 177,25 178,25 177,50


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 51,01 52,08 51,62 51,09 51,85 51,34 51,81 52,04 51,50 51,41


1024210 VM1698-4 177,75 178,75 177,25 177,25 177,75 179,00 178,25 178,50 177,50 177,50


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 51,98 51,61 51,14 51,76 52,26 51,78 51,55 51,90 51,90 51,61


1024210 VM1698-4 177,75 179,50 178,50 176,75 178,25 178,00 178,50 177,50 178,25 179,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 50,78 51,10 52,28 51,82 51,46 52,24 51,10 52,00 51,48 52,04


1024210 VM1698-4 177,50 178,75 178,50 177,25 178,75 177,00 179,25 178,75 178,50 177,50


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 51,86 51,90 51,46 51,37 51,48 52,36 51,99 51,32 51,61 51,38


1024210 VM1698-4 178,00 178,00 178,75 178,75 178,50 178,50 178,25 178,75 179,00 177,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_n


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 54,25
LSL 40,62
USL 69,26


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 78.97 Nm;  Cur.-Cal.: 0.535 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 51,76 51,41 51,81 51,47 51,64 51,02 51,09 51,49 51,95 51,81


1024210 VM1698-4 177,50 177,00 177,25 178,75 179,25 177,75 177,50 178,50 177,75 178,25


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 51,66 51,82 51,42 52,08 51,25 51,49 51,75 51,45 51,33 51,34


1024210 VM1698-4 177,50 178,25 177,00 179,50 177,75 177,75 178,00 177,00 177,50 177,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_n


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 54,25
LSL 40,62
USL 69,26


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 78.97 Nm;  Cur.-Cal.: 0.535 Nm/A; Speed: 220/50 rpm; with Gyroscope
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APEX VDI/VDE 2647 V0.1
--- R = 0 ---


n tot 100
neff 100
n  <LSL 0
n  >USL 0
n<T> 100
R 0.00T 20.00
xmax 180.00USL 190.00
xmin 180.00LSL 170.00


x 180.0000Tm 180.00
StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0187_n Char.Descr. 3000032-45 Inspection Val. 180,00 10,00 USL 190,00


Serial No. 192796 Unit Grad -10,00 LSL 170,00


Char.Type variable Tolerance value 6 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 07.06.2021 13:55:05 to 07.06.2021 14:19:23


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 78.97 Nm; Cur.-Cal.: 0.535 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192796 3000032-45 52,19 52,17 53,13 52,17 51,52 52,76 51,32 51,98 51,26 53,50


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192796 3000032-45 53,29 52,32 52,87 52,39 52,92 52,20 52,46 53,17 52,33 53,00


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192796 3000032-45 52,52 52,23 52,73 52,49 51,09 51,80 51,56 52,82 52,73 52,17


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192796 3000032-45 53,16 54,02 51,45 51,69 53,69 52,16 51,38 52,04 53,83 52,07


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192796 3000032-45 52,86 52,51 52,74 51,70 53,62 52,87 53,02 53,80 52,48 52,57


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192796 3000032-45 53,15 51,82 52,02 53,71 52,66 52,20 53,03 52,15 52,61 53,12


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192796 3000032-45 52,55 51,56 53,53 53,70 51,93 52,70 52,51 52,62 52,03 52,54


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192796 3000032-45 53,26 52,60 51,55 51,72 52,22 54,27 52,54 51,94 52,31 51,90


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_n


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 28,86
LSL 0,00
USL 69,26


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 78.97 Nm;  Cur.-Cal.: 0.535 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192796 3000032-45 52,35 52,06 52,32 53,19 53,30 51,79 51,26 53,22 53,49 53,83


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192796 3000032-45 52,02 53,21 51,69 53,63 51,73 53,00 52,46 52,53 52,26 51,92


192796 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 07.06.2021


Ser.No. GE0187_n


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192796


Inspection Val. 28,86
LSL 0,00
USL 69,26


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 78.97 Nm;  Cur.-Cal.: 0.535 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Homologation of nutrunners


Model: CTBAW653 Serial no: GE0187
Target torque: 80 % of max. torque
Angle degree: Tool with angle correction


Torque / Time / Speed


Graph
Torque / Angle / Speed


Value no. 100


Torque / Time / Speed


Value no. 100


Graph


Value no. 1
Graph


Value no. 1
Graph


Torque / Angle / Speed


180°
52,00 Nm


Torque graphs
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Homologation


Cordless Assembly Tools


Model: CTBAW653


Serial no.: GE0189
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Homologation of nutrunners
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Homologation of nutrunners


Annex 2
Document no: 006/2021
Date: Page 1 of 3


Machine Capability Study 30 %


Multi-stage tightening system Speed 50 rpm


Single-stage tightening system Speed 100 %


Manufacturer: Apex Tool Group Serial no:


Test torque: Tq min. + 0.3 (Tq max. - Tq min.)


Hard joint (H) Nm / Revolution Angle degree 30°


Soft joint (L) Nm / Revolution Angle degree 360°


a) Tolerance down / up 29,20 - 29,20 -
Tolerance down / up 7 % 7 %
Average torque 31,29 Nm 30,68 Nm
Standard deviation 0,26 Nm 0,20 Nm
Torque scatter (99,73%) 1,54 Nm 1,20 Nm
Cm 2,85 3,66
Cmk 2,71 2,47


 


b) Min. Cm hard/soft (lowest value) 2,85
Min. Cmk hard/soft (lowest value) 2,47


Capability is reached if minimum Cmk value ≥1.67


Note:


10.06.2021


33,60 Nm 33,60 Nm


22,7 %


220 rpm


Test sheet no. 2


GE0189


187,76


15,34


H L


31,40 Nm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.71
Potential Capability index = Cm 2.85


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 1.5441R 1.16T 4.40
x+3s 32.0651xmax 31.89USL 33.60
x-3s 30.5211xmin 30.73LSL 29.20
x 31.2931Tm 31.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_d Char.Descr. VM1698-4 Inspection Val. 31,40 2,20 USL 33,60


Serial No. 1024210 Unit Nm -2,20 LSL 29,20


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 02.06.2021 08:37:34 to 02.06.2021 08:51:52


Rem. TQ 30% hard +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.556 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 31,84 31,41 31,43 31,36 30,93 31,41 31,62 31,51 31,26 31,17


1024210 VM1698-4 30,00 30,25 30,00 29,75 28,50 29,50 30,50 30,00 29,00 29,50


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 30,93 31,56 31,45 31,16 31,55 30,88 31,51 31,30 31,70 31,75


1024210 VM1698-4 28,75 29,50 30,50 29,25 30,00 28,25 30,00 30,00 31,00 30,75


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 31,49 31,29 31,31 30,98 31,20 31,31 30,97 31,58 31,11 31,11


1024210 VM1698-4 30,75 30,25 30,00 29,50 29,75 30,25 28,75 31,00 29,75 29,25


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 31,25 31,52 31,21 31,89 31,54 31,20 30,73 31,31 30,90 30,94


1024210 VM1698-4 30,00 30,50 30,00 30,75 30,50 29,75 28,75 30,00 29,50 29,50


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 31,40 30,89 31,24 31,12 30,83 31,50 31,67 31,33 31,12 31,03


1024210 VM1698-4 30,25 29,00 29,75 29,75 29,25 31,25 31,25 30,50 30,25 29,25


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 31,44 31,71 31,06 31,45 31,52 30,93 30,96 31,59 31,62 30,95


1024210 VM1698-4 30,25 31,00 29,50 30,50 30,75 29,50 29,50 30,75 30,25 29,50


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 31,26 31,20 31,02 31,13 31,46 31,17 31,15 31,30 31,41 30,92


1024210 VM1698-4 30,25 30,00 29,75 29,75 30,25 29,50 29,75 30,00 30,00 29,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 31,35 31,31 31,42 31,50 31,45 30,87 31,40 31,49 31,45 31,40


1024210 VM1698-4 30,25 30,00 30,00 30,50 30,50 28,75 30,75 30,75 30,00 30,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_d


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% hard +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.556 Nm/A; Speed: 220/50 rpm; 
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 31,45 31,68 31,49 31,55 31,23 30,96 31,65 31,09 31,25 31,23


1024210 VM1698-4 30,50 31,00 30,50 30,75 30,00 29,25 30,50 29,75 30,00 30,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 30,83 31,49 31,66 31,29 31,21 31,07 31,05 30,89 31,24 31,41


1024210 VM1698-4 29,00 30,50 30,75 30,25 29,25 30,00 29,50 29,25 29,75 29,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_d


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% hard +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.556 Nm/A; Speed: 220/50 rpm; 


Page
2 2/


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0189_dM.DFD


SN: GE0189  Page 6 of 87







29,0


29,5


30,0


30,5


31,0


31,5


32,0


32,5


33,0


33,5


30
00


03
2-


45
 [N


m
] →


0 10 20 30 40 50 60 70 80 90 100
Value No. →


 LSL 


 USL 


 x 
 x-3s 


 x+3s 


0


5


10


15


20


25


30


A
bs


ol
ut


e 
fr


eq
ue


nc
y 


→


29,0 30,0 31,0 32,0 33,0
3000032-45 [Nm]  ND →


0


5


10


15


20


25


30


R
el


at
iv


e 
fr


eq
ue


nc
y 


 [%
]  →


LSL USLx
x-3sx+3s


0,001


0,1


5


30


70


95


99,5


99,99


P
 [%


] →


29,0 29,5 30,0 30,5 31,0 31,5 32,0 32,5 33,0 33,5
3000032-45 [Nm]  ND →


0,001


0,1


5


30


70


95


99,5


99,99


1-
P


 [%
]


 ←


LSL USLx
x-3s x+3s


APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 9.19
Potential Capability index = Cm 10.19


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 0.4317R 0.32T 4.40
x+3s 31.8321xmax 31.78USL 33.60
x-3s 31.4003xmin 31.46LSL 29.20
x 31.6162Tm 31.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_d Char.Descr. 3000032-45 Inspection Val. 31,40 2,20 USL 33,60


Serial No. 192789 Unit Nm -2,20 LSL 29,20


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 02.06.2021 08:37:43 to 02.06.2021 08:52:01


Rem. TQ 30% hard +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.556 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192789 3000032-45 31,74 31,62 31,77 31,57 31,59 31,60 31,63 31,64 31,67 31,48


192789 3000032-45 31,00 31,00 30,00 31,00 29,00 30,00 31,00 30,00 29,00 30,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192789 3000032-45 31,60 31,46 31,73 31,60 31,57 31,59 31,66 31,61 31,60 31,72


192789 3000032-45 29,00 30,00 30,00 30,00 31,00 29,00 31,00 31,00 32,00 32,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192789 3000032-45 31,60 31,58 31,69 31,57 31,61 31,54 31,54 31,57 31,65 31,66


192789 3000032-45 32,00 30,00 30,00 30,00 30,00 30,00 30,00 32,00 31,00 30,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192789 3000032-45 31,66 31,62 31,76 31,68 31,53 31,72 31,62 31,78 31,60 31,58


192789 3000032-45 31,00 32,00 30,00 32,00 31,00 30,00 29,00 30,00 30,00 30,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192789 3000032-45 31,70 31,70 31,67 31,55 31,56 31,66 31,68 31,59 31,66 31,48


192789 3000032-45 31,00 30,00 31,00 30,00 30,00 32,00 32,00 32,00 31,00 30,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192789 3000032-45 31,74 31,60 31,70 31,67 31,62 31,63 31,62 31,68 31,63 31,60


192789 3000032-45 30,00 32,00 30,00 31,00 32,00 30,00 30,00 32,00 31,00 30,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192789 3000032-45 31,73 31,60 31,64 31,56 31,70 31,73 31,53 31,60 31,58 31,54


192789 3000032-45 30,00 30,00 30,00 30,00 31,00 30,00 30,00 31,00 31,00 29,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192789 3000032-45 31,53 31,59 31,51 31,69 31,54 31,60 31,57 31,56 31,53 31,51


192789 3000032-45 31,00 31,00 31,00 31,00 31,00 30,00 32,00 32,00 31,00 31,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_d


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% hard +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.556 Nm/A; Speed: 220/50 rpm; 
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192789 3000032-45 31,67 31,64 31,55 31,57 31,60 31,63 31,59 31,55 31,73 31,49


192789 3000032-45 31,00 32,00 31,00 32,00 31,00 30,00 32,00 30,00 30,00 31,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192789 3000032-45 31,57 31,57 31,56 31,66 31,71 31,51 31,62 31,54 31,75 31,52


192789 3000032-45 30,00 31,00 32,00 31,00 30,00 31,00 31,00 30,00 30,00 30,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_d


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% hard +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.556 Nm/A; Speed: 220/50 rpm; 
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Homologation of nutrunners


Model: CTBAW653 Angle degree:
Serial no: GE0189 Test torque:


Torque graphs Machine Capability Study 30 %


30°
31,4 Nm


Value no. 1


Value no. 1
Graph


Torque / Time / Speed


Value no. 100
Graph


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


Torque / Angle / Speed
Graph
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.47
Potential Capability index = Cm 3.66


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 1.2006R 0.83T 4.40
x+3s 31.2801xmax 31.07USL 33.60
x-3s 30.0795xmin 30.24LSL 29.20
x 30.6798Tm 31.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_c Char.Descr. VM1698-4 Inspection Val. 31,40 2,20 USL 33,60


Serial No. 1024210 Unit Nm -2,20 LSL 29,20


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 02.06.2021 08:54:22 to 02.06.2021 09:29:25


Rem. TQ 30% soft +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.556 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 31,04 30,66 30,63 30,81 30,55 30,70 31,04 30,78 30,65 30,67


1024210 VM1698-4 376,75 354,75 360,50 365,75 361,75 365,50 371,75 364,50 360,50 362,50


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 30,42 30,73 30,71 30,50 30,63 30,51 30,79 31,04 30,46 31,04


1024210 VM1698-4 354,00 366,75 363,75 361,75 359,00 362,75 361,50 377,75 354,00 377,25


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 31,04 30,46 30,50 30,48 30,48 30,60 30,70 30,67 30,62 30,63


1024210 VM1698-4 365,00 362,50 355,00 362,25 356,00 362,00 358,75 365,25 359,75 364,75


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 30,45 30,84 30,58 30,96 30,81 30,48 30,58 30,95 30,38 30,90


1024210 VM1698-4 356,00 369,75 361,75 368,50 366,50 361,50 361,75 368,00 357,25 363,25


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 30,82 30,89 30,90 30,89 31,07 30,41 30,77 30,70 30,74 30,90


1024210 VM1698-4 366,75 364,25 366,50 369,25 374,25 359,00 360,25 367,50 367,25 369,25


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 30,53 30,78 30,55 30,87 30,51 30,66 30,97 30,24 30,78 30,77


1024210 VM1698-4 364,25 367,25 362,50 370,25 358,25 368,00 371,00 353,00 367,25 368,75


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 30,86 30,43 30,58 30,66 30,66 30,87 30,37 30,38 30,77 30,99


1024210 VM1698-4 373,25 361,50 355,00 358,50 355,75 365,50 346,75 356,75 359,50 370,25


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 30,45 30,57 31,07 30,66 30,55 30,44 30,41 30,69 30,59 30,97


1024210 VM1698-4 347,75 359,50 371,00 356,00 360,50 348,00 354,50 360,75 351,50 365,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_c


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% soft +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.556 Nm/A; Speed: 220/50 rpm; 
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 30,55 30,51 30,62 30,53 31,05 30,74 30,36 30,83 30,77 30,61


1024210 VM1698-4 345,75 358,00 355,75 357,25 364,75 364,00 352,25 368,50 362,50 359,75


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 30,75 30,95 30,54 30,85 30,57 30,30 30,52 30,67 30,61 30,46


1024210 VM1698-4 355,25 366,50 356,75 362,00 357,25 346,25 352,25 352,50 360,75 358,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_c


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% soft +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.556 Nm/A; Speed: 220/50 rpm; 
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 26.67
Potential Capability index = Cm 27.26


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 0.1614R 0.11T 4.40
x+3s 31.5283xmax 31.51USL 33.60
x-3s 31.3669xmin 31.40LSL 29.20
x 31.4476Tm 31.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_c Char.Descr. 3000032-45 Inspection Val. 31,40 2,20 USL 33,60


Serial No. 192789 Unit Nm -2,20 LSL 29,20


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 02.06.2021 08:54:30 to 02.06.2021 09:29:34


Rem. TQ 30% soft +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.556 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192789 3000032-45 31,47 31,41 31,41 31,48 31,45 31,43 31,46 31,51 31,45 31,48


192789 3000032-45 382,00 361,00 364,00 376,00 368,00 367,00 379,00 365,00 364,00 364,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192789 3000032-45 31,42 31,45 31,46 31,42 31,41 31,44 31,45 31,49 31,45 31,41


192789 3000032-45 361,00 368,00 367,00 365,00 363,00 365,00 363,00 380,00 361,00 381,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192789 3000032-45 31,46 31,45 31,44 31,42 31,44 31,48 31,50 31,48 31,50 31,44


192789 3000032-45 374,00 366,00 361,00 367,00 362,00 365,00 365,00 377,00 364,00 367,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192789 3000032-45 31,43 31,42 31,44 31,43 31,45 31,44 31,46 31,45 31,42 31,48


192789 3000032-45 364,00 379,00 365,00 377,00 367,00 364,00 366,00 380,00 362,00 373,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192789 3000032-45 31,47 31,48 31,45 31,44 31,48 31,41 31,40 31,43 31,46 31,48


192789 3000032-45 376,00 366,00 375,00 377,00 381,00 365,00 362,00 368,00 378,00 378,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192789 3000032-45 31,41 31,45 31,46 31,44 31,46 31,48 31,42 31,46 31,46 31,49


192789 3000032-45 368,00 379,00 367,00 380,00 365,00 377,00 378,00 362,00 369,00 379,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192789 3000032-45 31,42 31,41 31,46 31,45 31,48 31,50 31,42 31,42 31,44 31,48


192789 3000032-45 381,00 365,00 362,00 363,00 363,00 375,00 358,00 362,00 364,00 378,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192789 3000032-45 31,40 31,41 31,47 31,46 31,44 31,44 31,44 31,45 31,49 31,46


192789 3000032-45 358,00 363,00 376,00 360,00 364,00 361,00 360,00 364,00 360,00 373,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_c


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% soft +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.556 Nm/A; Speed: 220/50 rpm; 
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192789 3000032-45 31,45 31,43 31,45 31,44 31,51 31,45 31,40 31,46 31,46 31,47


192789 3000032-45 354,00 362,00 361,00 364,00 375,00 366,00 362,00 370,00 364,00 362,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192789 3000032-45 31,42 31,45 31,42 31,45 31,42 31,40 31,45 31,43 31,40 31,45


192789 3000032-45 360,00 378,00 362,00 365,00 361,00 350,00 361,00 359,00 364,00 366,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_c


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 31,40
LSL 29,20
USL 33,60


Remark TQ 30% soft +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.556 Nm/A; Speed: 220/50 rpm; 
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Homologation of nutrunners


Model: CTBAW653 Angle degree:
Serial no: GE0189 Test torque:


Torque graphs Machine Capability Study 30 %


Value no. 1


360°
31,4 Nm


Value no. 100
Graph


Torque / Time / Speed


Graph
Torque / Time / Speed


Value no. 100
Graph


Graph


Value no. 1


Torque / Angle / Speed


Torque / Angle / Speed
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Homologation of nutrunners


Annex 2
Document no: 006/2021
Date: Page 2 of 3


Machine Capability Study 80 %


Multi-stage tightening system Speed 50 rpm


Single-stage tightening system Speed 100 %


Manufacturer: Apex Tool Group Serial no:


Test torque: Tq min. + 0.8 (Tq max. - Tq min.)


Hard joint (H) Nm / Revolution Angle degree 30°


Soft joint (L) Nm / Revolution Angle degree 360°


a) Tolerance down / up 51,52 - 51,52 -
Tolerance down / up 7 % 7 %
Average torque 55,01 Nm 54,12 Nm
Standard deviation 0,50 Nm 0,38 Nm
Torque scatter (99,73%) 2,97 Nm 2,29 Nm
Cm 2,61 3,38
Cmk 2,34 2,27


 


b) Min. Cm hard/soft (lowest value) 2,61
Min. Cmk hard/soft (lowest value) 2,27


Capability is reached if minimum Cmk value ≥1.67


Note:


10.06.2021


59,28 Nm 59,28 Nm


22,7 %


220 rpm


Test sheet no. 3


GE0189


330,03


27,06


H L


55,40 Nm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.34
Potential Capability index = Cm 2.61


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 2.9736R 1.97T 7.76
x+3s 56.4926xmax 55.95USL 59.28
x-3s 53.5190xmin 53.98LSL 51.52
x 55.0058Tm 55.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_h Char.Descr. VM1698-4 Inspection Val. 55,40 3,88 USL 59,28


Serial No. 1024210 Unit Nm -3,88 LSL 51,52


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 02.06.2021 07:12:49 to 02.06.2021 07:27:46


Rem. TQ 80% hard +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.566 Nm/A; Speed: 220/50 rpm;


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0189_hM.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 55,48 55,58 55,61 55,21 55,48 54,62 55,02 55,31 55,48 55,66


1024210 VM1698-4 30,75 30,00 30,75 30,50 30,75 30,00 30,25 30,75 30,75 31,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 55,48 54,47 54,94 54,42 55,41 54,70 54,52 55,95 55,68 55,34


1024210 VM1698-4 30,00 29,50 29,25 29,50 30,00 29,75 28,75 31,00 30,75 30,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 55,36 55,44 55,53 55,63 54,40 55,48 54,13 55,29 54,30 54,25


1024210 VM1698-4 30,25 30,25 30,25 30,75 29,25 30,50 29,75 31,50 30,50 29,25


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 55,11 55,51 54,92 55,09 54,62 54,92 55,36 54,97 55,61 55,58


1024210 VM1698-4 30,50 31,00 30,25 30,25 30,00 29,50 30,75 30,75 31,50 31,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 54,33 55,78 55,26 55,39 54,30 55,48 55,09 55,41 55,34 54,45


1024210 VM1698-4 29,75 30,50 30,25 30,25 28,75 30,50 30,25 30,50 30,75 29,75


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 55,04 55,36 54,08 55,19 55,14 55,14 55,44 54,62 55,29 54,70


1024210 VM1698-4 30,25 31,25 29,75 30,00 31,50 29,75 31,75 29,25 30,50 29,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 54,97 55,76 54,57 55,39 54,18 55,31 55,11 54,30 55,14 55,48


1024210 VM1698-4 30,25 30,75 30,00 31,25 29,75 31,00 30,25 30,50 29,50 30,50


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 55,02 55,24 54,47 54,42 54,60 55,04 55,14 54,79 55,16 55,51


1024210 VM1698-4 30,00 29,75 28,75 29,75 30,25 29,50 30,75 29,25 30,00 30,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_h


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% hard +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.566 Nm/A; Speed: 220/50 rpm; 
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 54,23 54,15 54,62 54,57 54,10 55,04 54,57 55,53 54,28 55,44


1024210 VM1698-4 29,50 28,75 30,25 29,75 29,25 30,75 30,00 30,50 28,50 30,25


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 54,20 54,87 54,82 54,25 54,50 55,71 54,97 55,07 55,39 53,98


1024210 VM1698-4 28,50 29,75 30,00 29,50 31,00 30,75 30,50 30,25 30,75 29,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_h


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% hard +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.566 Nm/A; Speed: 220/50 rpm; 
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 9.37
Potential Capability index = Cm 10.70


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 0.7251R 0.56T 7.76
x+3s 56.2459xmax 56.20USL 59.28
x-3s 55.5209xmin 55.64LSL 51.52
x 55.8834Tm 55.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_h Char.Descr. 3000032-45 Inspection Val. 55,40 3,88 USL 59,28


Serial No. 192789 Unit Nm -3,88 LSL 51,52


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 02.06.2021 07:12:58 to 02.06.2021 07:27:55


Rem. TQ 80% hard +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.566 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192789 3000032-45 55,89 55,87 55,83 55,68 55,85 55,82 56,05 55,96 55,96 55,76


192789 3000032-45 32,00 31,00 32,00 32,00 32,00 31,00 31,00 32,00 32,00 32,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192789 3000032-45 56,15 55,89 55,85 55,90 55,66 56,15 55,89 56,20 55,90 55,90


192789 3000032-45 31,00 31,00 30,00 31,00 31,00 31,00 30,00 33,00 32,00 32,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192789 3000032-45 56,01 55,90 56,04 55,91 55,82 55,86 55,88 55,71 55,73 55,88


192789 3000032-45 31,00 32,00 32,00 32,00 30,00 32,00 31,00 33,00 32,00 30,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192789 3000032-45 55,64 55,84 56,03 55,88 55,83 55,87 55,85 55,86 55,95 55,70


192789 3000032-45 32,00 32,00 31,00 31,00 31,00 30,00 32,00 32,00 33,00 32,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192789 3000032-45 55,84 55,84 56,00 56,03 55,95 55,79 56,00 55,70 55,82 55,94


192789 3000032-45 31,00 32,00 32,00 32,00 30,00 32,00 31,00 32,00 32,00 31,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192789 3000032-45 56,07 55,91 55,77 55,96 55,73 55,95 56,01 55,99 55,82 55,91


192789 3000032-45 32,00 33,00 31,00 31,00 33,00 31,00 33,00 30,00 32,00 30,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192789 3000032-45 55,87 55,95 55,75 56,01 55,84 55,98 55,92 55,67 55,80 55,95


192789 3000032-45 32,00 32,00 32,00 32,00 31,00 32,00 31,00 32,00 31,00 32,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192789 3000032-45 55,77 55,87 56,02 55,75 56,04 55,90 55,81 55,94 55,94 56,07


192789 3000032-45 31,00 31,00 30,00 31,00 32,00 31,00 32,00 30,00 32,00 31,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_h


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% hard +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.566 Nm/A; Speed: 220/50 rpm; 
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192789 3000032-45 55,85 55,87 55,65 55,64 55,64 55,93 55,70 55,74 55,87 55,87


192789 3000032-45 31,00 30,00 32,00 31,00 30,00 32,00 31,00 32,00 30,00 32,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192789 3000032-45 55,81 55,91 56,05 55,77 55,98 55,99 55,99 55,98 56,09 55,78


192789 3000032-45 29,00 31,00 31,00 31,00 32,00 32,00 32,00 32,00 32,00 31,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_h


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% hard +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.566 Nm/A; Speed: 220/50 rpm; 
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Homologation of nutrunners


Model: CTBAW653 Angle degree:
Serial no: GE0189 Test torque:


Torque graphs Machine Capability Study 80 %


30°
55,4 Nm


Value no. 1


Value no. 1
Graph


Torque / Time / Speed


Value no. 100
Graph


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


Torque / Angle / Speed
Graph
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.27
Potential Capability index = Cm 3.38


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 2.2935R 1.55T 7.76
x+3s 55.2669xmax 54.92USL 59.28
x-3s 52.9733xmin 53.37LSL 51.52
x 54.1201Tm 55.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_g Char.Descr. VM1698-4 Inspection Val. 55,40 3,88 USL 59,28


Serial No. 1024210 Unit Nm -3,88 LSL 51,52


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 02.06.2021 07:33:19 to 02.06.2021 08:31:15


Rem. TQ 80% soft +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.566 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 54,50 54,33 53,37 54,87 53,49 54,28 54,47 54,10 54,92 54,40


1024210 VM1698-4 373,75 387,25 327,50 356,50 333,25 326,75 342,25 334,25 367,00 365,25


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 53,78 53,73 54,67 54,47 53,91 53,66 53,96 53,66 54,33 54,23


1024210 VM1698-4 336,00 328,75 329,75 323,75 325,75 367,25 329,00 332,25 348,50 336,50


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 53,83 53,86 54,25 53,96 53,59 54,77 53,88 54,01 54,33 54,30


1024210 VM1698-4 325,75 344,00 371,50 339,25 343,75 359,00 352,75 349,25 325,50 380,25


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 54,60 54,08 53,66 54,25 53,73 53,41 53,88 54,65 53,88 53,88


1024210 VM1698-4 383,75 365,25 338,00 336,25 370,75 361,75 338,50 356,75 336,75 333,75


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 53,76 54,18 53,78 54,75 54,57 54,10 53,91 53,83 53,93 53,59


1024210 VM1698-4 333,50 332,50 333,00 347,75 338,25 347,50 346,50 381,50 379,00 392,50


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 54,40 53,76 54,18 53,98 54,55 53,91 54,62 54,30 54,38 54,06


1024210 VM1698-4 391,25 379,00 364,50 318,00 347,50 339,50 353,50 354,25 356,50 347,25


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 54,30 53,78 54,60 53,69 54,45 53,51 53,81 54,08 54,20 54,42


1024210 VM1698-4 357,00 353,50 363,75 355,25 362,00 350,25 342,75 341,00 338,00 338,25


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 54,20 53,83 54,03 54,52 53,64 54,70 53,88 54,10 54,70 54,23


1024210 VM1698-4 362,00 388,00 387,75 409,25 313,25 349,25 347,75 346,25 359,75 356,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_g


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% soft +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.566 Nm/A; Speed: 220/50 rpm; 
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 54,89 54,79 53,69 54,15 53,91 54,25 54,52 54,52 54,67 53,96


1024210 VM1698-4 364,25 363,25 352,00 350,75 354,25 349,50 396,75 394,50 410,00 411,75


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 53,37 54,42 54,18 53,88 53,61 53,81 53,76 54,55 54,18 53,76


1024210 VM1698-4 373,25 397,50 397,50 384,25 375,50 333,25 342,00 348,75 350,50 391,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_g


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% soft +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.566 Nm/A; Speed: 220/50 rpm; 
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 24.43
Potential Capability index = Cm 25.02


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 0.3101R 0.26T 7.76
x+3s 55.6472xmax 55.66USL 59.28
x-3s 55.3370xmin 55.40LSL 51.52
x 55.4921Tm 55.40


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_g Char.Descr. 3000032-45 Inspection Val. 55,40 3,88 USL 59,28


Serial No. 192789 Unit Nm -3,88 LSL 51,52


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 02.06.2021 07:33:28 to 02.06.2021 08:31:24


Rem. TQ 80% soft +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.566 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192789 3000032-45 55,46 55,51 55,45 55,49 55,46 55,43 55,59 55,66 55,46 55,52


192789 3000032-45 381,00 389,00 338,00 361,00 342,00 335,00 356,00 340,00 376,00 376,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192789 3000032-45 55,47 55,47 55,46 55,63 55,55 55,46 55,42 55,44 55,52 55,50


192789 3000032-45 341,00 338,00 353,00 334,00 338,00 383,00 337,00 340,00 356,00 343,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192789 3000032-45 55,42 55,50 55,55 55,48 55,50 55,53 55,56 55,48 55,57 55,47


192789 3000032-45 335,00 360,00 401,00 341,00 346,00 363,00 359,00 359,00 337,00 387,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192789 3000032-45 55,41 55,49 55,40 55,52 55,46 55,41 55,51 55,46 55,55 55,47


192789 3000032-45 420,00 367,00 343,00 341,00 381,00 367,00 342,00 360,00 357,00 339,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192789 3000032-45 55,45 55,47 55,49 55,45 55,49 55,48 55,48 55,50 55,47 55,45


192789 3000032-45 341,00 356,00 338,00 354,00 355,00 358,00 359,00 402,00 385,00 404,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192789 3000032-45 55,55 55,49 55,57 55,44 55,40 55,55 55,54 55,53 55,54 55,44


192789 3000032-45 402,00 388,00 400,00 357,00 355,00 344,00 359,00 361,00 362,00 358,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192789 3000032-45 55,52 55,44 55,49 55,45 55,55 55,53 55,51 55,49 55,58 55,49


192789 3000032-45 362,00 360,00 365,00 362,00 365,00 357,00 345,00 343,00 342,00 343,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192789 3000032-45 55,60 55,44 55,53 55,40 55,40 55,56 55,49 55,55 55,40 55,55


192789 3000032-45 381,00 406,00 405,00 426,00 336,00 357,00 358,00 357,00 361,00 362,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_g


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% soft +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.566 Nm/A; Speed: 220/50 rpm; 
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192789 3000032-45 55,47 55,50 55,48 55,46 55,45 55,48 55,54 55,43 55,54 55,52


192789 3000032-45 365,00 372,00 360,00 359,00 362,00 360,00 422,00 420,00 421,00 430,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192789 3000032-45 55,45 55,47 55,50 55,47 55,47 55,50 55,49 55,56 55,47 55,52


192789 3000032-45 383,00 405,00 406,00 406,00 384,00 339,00 345,00 357,00 359,00 404,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_g


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 55,40
LSL 51,52
USL 59,28


Remark TQ 80% soft +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.566 Nm/A; Speed: 220/50 rpm; 
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Homologation of nutrunners


Model: CTBAW653 Angle degree:
Serial no: GE0189 Test torque:


Torque graphs Machine Capability Study 80 %


Value no. 1


360°
55,4 Nm


Value no. 100
Graph


Torque / Time / Speed


Graph
Torque / Time / Speed


Value no. 100
Graph


Graph


Value no. 1


Torque / Angle / Speed


Torque / Angle / Speed
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Homologation of nutrunners


Annex 2
Document no: 006/2021
Date: Page 3 of 3


Machine Capability Study 100 %


Multi-stage tightening system Speed 50 rpm


Single-stage tightening system Speed 100 %


Manufacturer: Apex Tool Group Serial no:


Test torque: Tq max.


Hard joint (H) Nm / Revolution Angle degree 30°


Soft joint (L) Nm / Revolution Angle degree 360°


a) Tolerance down / up 60,45 - 60,45 -
Tolerance down / up 7 % 7 %
Average torque 64,61 Nm 63,57 Nm
Standard deviation 0,53 Nm 0,50 Nm
Torque scatter (99,73%) 3,15 Nm 3,00 Nm
Cm 2,88 3,04
Cmk 2,64 2,08


 


b) Min. Cm hard/soft (lowest value) 2,88
Min. Cmk hard/soft (lowest value) 2,08


Capability is reached if minimum Cmk value ≥1.67


Note:


69,55 Nm 69,55 Nm


22,7 %


220 rpm


Test sheet no. 4


387,68


31,78


H L


65,00 Nm


10.06.2021


GE0189


SN: GE0189  Page 33 of 87







60


61


62


63


64


65


66


67


68


69


70


V
M


16
98


-4
 [N


m
] →


0 10 20 30 40 50 60 70 80 90 100
Value No. →


 LSL 


 USL 


 x 


 x-3s 


 x+3s 


0


5


10


15


20


25


A
bs


ol
ut


e 
fr


eq
ue


nc
y 


→


60 61 62 63 64 65 66 67 68 69 70
VM1698-4 [Nm]  ND →


0


5


10


15


20


25


R
el


at
iv


e 
fr


eq
ue


nc
y 


 [%
]  →


LSL USLx
x-3s x+3s


0,001


0,1


5


30


70


95


99,5


99,99


P
 [%


] →


60 61 62 63 64 65 66 67 68 69 70
VM1698-4 [Nm]  ND →


0,001


0,1


5


30


70


95


99,5


99,99


1-
P


 [%
]


 ←


LSL USLx
x-3s x+3s


APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.64
Potential Capability index = Cm 2.88


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 3.1549R 2.24T 9.10
x+3s 66.1912xmax 65.54USL 69.55
x-3s 63.0362xmin 63.30LSL 60.45
x 64.6137Tm 65.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 01.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_b Char.Descr. VM1698-4 Inspection Val. 65,00 4,55 USL 69,55


Serial No. 1024210 Unit Nm -4,55 LSL 60,45


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 01.06.2021 14:02:17 to 01.06.2021 14:23:01


Rem. TQ 100% hard +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.579 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 65,19 63,64 64,92 64,23 63,59 64,03 64,87 65,04 64,82 64,40


1024210 VM1698-4 29,75 29,75 30,25 29,25 29,50 29,50 30,25 30,00 30,25 29,75


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 64,68 64,90 64,55 63,59 65,49 64,43 64,92 65,12 64,87 63,54


1024210 VM1698-4 30,00 30,00 30,00 29,25 30,25 29,25 30,00 30,25 30,25 28,75


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 64,45 64,58 64,43 63,99 65,29 65,27 65,09 64,16 64,53 65,04


1024210 VM1698-4 29,75 30,50 29,75 29,50 30,75 30,00 29,00 29,25 29,75 30,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 65,54 64,60 64,90 64,72 64,48 64,80 63,57 65,07 64,75 64,82


1024210 VM1698-4 29,75 28,50 30,75 29,50 29,00 29,75 29,25 30,00 30,00 30,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 63,79 63,74 63,84 64,70 65,36 64,33 64,92 65,32 65,00 64,40


1024210 VM1698-4 29,50 28,75 28,75 30,75 31,00 30,00 30,00 30,00 30,25 30,25


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 65,32 64,82 65,51 64,77 64,70 64,50 64,45 64,82 64,35 65,12


1024210 VM1698-4 30,25 30,25 31,00 30,75 29,50 30,00 30,00 30,50 29,25 30,75


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 64,68 63,64 64,97 63,30 63,62 64,92 64,63 65,32 63,64 64,80


1024210 VM1698-4 30,75 30,25 30,50 29,00 29,25 31,00 30,75 30,50 29,75 30,25


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 64,68 64,80 63,94 64,75 64,87 64,33 65,09 64,92 64,23 65,24


1024210 VM1698-4 30,25 30,75 29,00 30,75 30,25 30,00 30,50 30,00 29,75 30,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 01.06.2021


Ser.No. GE0189_b


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% hard +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.579 Nm/A; Speed: 220/50 rpm; 
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 64,45 64,26 64,75 65,07 64,65 64,65 65,34 64,16 64,87 64,58


1024210 VM1698-4 30,00 30,00 30,25 30,00 29,00 30,00 30,75 29,75 30,75 29,75


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 64,43 65,27 63,71 64,18 64,70 64,53 64,82 65,14 65,12 63,66


1024210 VM1698-4 29,75 30,75 29,75 29,50 30,00 30,25 30,25 31,00 30,25 29,25


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 01.06.2021


Ser.No. GE0189_b


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% hard +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.579 Nm/A; Speed: 220/50 rpm; 
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 10.28
Potential Capability index = Cm 11.80


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 0.7714R 0.59T 9.10
x+3s 65.9704xmax 65.84USL 69.55
x-3s 65.1990xmin 65.25LSL 60.45
x 65.5847Tm 65.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 01.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_b Char.Descr. 3000032-45 Inspection Val. 65,00 4,55 USL 69,55


Serial No. 192789 Unit Nm -4,55 LSL 60,45


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 01.06.2021 14:02:17 to 01.06.2021 14:22:27


Rem. TQ 100% hard +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.579 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192789 3000032-45 65,42 65,48 65,56 65,73 65,54 65,37 65,53 65,57 65,45 65,69


192789 3000032-45 32,00 31,00 32,00 31,00 31,00 31,00 32,00 32,00 33,00 31,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192789 3000032-45 65,31 65,52 65,35 65,69 65,63 65,44 65,60 65,59 65,40 65,50


192789 3000032-45 32,00 32,00 32,00 31,00 32,00 31,00 32,00 32,00 32,00 30,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192789 3000032-45 65,34 65,80 65,29 65,70 65,74 65,62 65,50 65,32 65,65 65,72


192789 3000032-45 32,00 32,00 31,00 31,00 33,00 32,00 31,00 31,00 31,00 32,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192789 3000032-45 65,57 65,77 65,64 65,51 65,45 65,48 65,48 65,49 65,49 65,69


192789 3000032-45 32,00 30,00 33,00 31,00 31,00 32,00 31,00 32,00 32,00 32,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192789 3000032-45 65,55 65,39 65,58 65,70 65,46 65,75 65,54 65,50 65,63 65,60


192789 3000032-45 31,00 30,00 30,00 32,00 33,00 32,00 32,00 32,00 32,00 32,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192789 3000032-45 65,60 65,61 65,65 65,74 65,75 65,65 65,70 65,52 65,40 65,69


192789 3000032-45 34,00 32,00 31,00 32,00 32,00 33,00 32,00 31,00 32,00 32,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192789 3000032-45 65,67 65,45 65,56 65,73 65,70 65,67 65,61 65,52 65,66 65,56


192789 3000032-45 33,00 31,00 33,00 32,00 31,00 32,00 31,00 31,00 33,00 32,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192789 3000032-45 65,68 65,49 65,59 65,61 65,60 65,66 65,41 65,73 65,66 65,55


192789 3000032-45 32,00 31,00 32,00 32,00 32,00 30,00 32,00 32,00 31,00 32,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 01.06.2021


Ser.No. GE0189_b


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% hard +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.579 Nm/A; Speed: 220/50 rpm; 
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192789 3000032-45 65,58 65,71 65,52 65,69 65,84 65,38 65,77 65,68 65,70 65,78


192789 3000032-45 32,00 31,00 33,00 31,00 31,00 32,00 31,00 31,00 32,00 33,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192789 3000032-45 65,57 65,67 65,67 65,25 65,83 65,49 65,63 65,68 65,68 65,61


192789 3000032-45 31,00 32,00 31,00 31,00 33,00 31,00 31,00 32,00 32,00 32,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 01.06.2021


Ser.No. GE0189_b


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% hard +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.579 Nm/A; Speed: 220/50 rpm; 


Page
2 2/


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0189_b1.DFD


SN: GE0189  Page 39 of 87







Homologation of nutrunners


Model: CTBAW653 Angle degree:
Serial no: GE0189 Test torque:


Torque / Time / Speed


Torque graphs Machine Capability Study 100 %


30°
65,0 Nm


Value no. 1
Graph


Torque / Angle / Speed


Value no. 1
Graph


Value no. 100
Graph


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.08
Potential Capability index = Cm 3.04


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 2.9959R 1.99T 9.10
x+3s 65.0633xmax 64.55USL 69.55
x-3s 62.0675xmin 62.56LSL 60.45
x 63.5654Tm 65.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 01.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_a Char.Descr. VM1698-4 Inspection Val. 65,00 4,55 USL 69,55


Serial No. 1024210 Unit Nm -4,55 LSL 60,45


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 01.06.2021 14:50:08 to 01.06.2021 17:26:00


Rem. TQ 100% soft +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.579 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 64,21 63,69 63,15 63,17 62,83 63,74 63,02 62,97 62,97 64,03


1024210 VM1698-4 362,00 376,25 364,50 372,50 358,50 388,50 342,75 393,25 390,00 380,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 64,33 63,94 63,17 63,15 63,25 63,74 63,81 63,91 64,16 63,02


1024210 VM1698-4 352,50 389,25 377,00 360,25 356,00 403,75 383,75 371,25 380,50 350,25


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 62,83 63,81 63,69 64,06 63,32 63,89 62,90 64,26 63,91 63,66


1024210 VM1698-4 351,25 394,50 386,00 375,50 351,50 394,25 344,75 381,50 379,50 376,25


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 64,23 63,32 63,34 63,81 64,16 63,52 63,89 63,05 64,11 62,68


1024210 VM1698-4 347,00 356,25 352,00 359,75 346,25 393,00 346,50 347,00 353,25 347,50


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 63,99 63,32 63,71 63,96 63,02 64,35 63,86 64,23 64,23 64,26


1024210 VM1698-4 358,75 339,50 358,50 359,75 335,25 357,75 350,75 353,00 350,75 357,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 62,80 62,90 63,02 63,32 63,39 63,54 62,73 63,25 63,22 63,12


1024210 VM1698-4 346,00 345,00 347,25 336,75 331,25 380,25 323,00 360,25 367,75 359,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 63,02 63,22 64,01 63,20 62,90 63,44 62,65 63,64 64,11 64,55


1024210 VM1698-4 351,75 373,75 392,25 358,25 332,75 373,50 354,25 354,75 368,25 372,50


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 64,03 63,74 63,05 62,85 62,90 63,84 63,89 63,71 63,44 63,44


1024210 VM1698-4 392,00 392,00 375,25 372,00 353,25 364,25 359,00 361,50 353,50 361,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 01.06.2021


Ser.No. GE0189_a


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% soft +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.579 Nm/A; Speed: 220/50 rpm; 
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 63,86 63,30 63,84 64,08 63,47 64,08 63,94 64,08 63,84 64,08


1024210 VM1698-4 357,25 359,50 376,00 351,50 350,25 365,50 362,25 353,50 359,75 361,75


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 63,71 64,50 63,47 64,21 62,73 63,69 64,01 62,85 63,69 62,56


1024210 VM1698-4 361,00 356,50 351,75 360,75 336,75 361,75 346,25 359,00 376,25 344,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 01.06.2021


Ser.No. GE0189_a


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% soft +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.579 Nm/A; Speed: 220/50 rpm; 
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 21.53
Potential Capability index = Cm 22.13


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 0.4112R 0.39T 9.10
x+3s 65.3288xmax 65.40USL 69.55
x-3s 64.9176xmin 65.01LSL 60.45
x 65.1232Tm 65.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 01.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_a Char.Descr. 3000032-45 Inspection Val. 65,00 4,55 USL 69,55


Serial No. 192789 Unit Nm -4,55 LSL 60,45


Char.Type variable Tolerance value 7 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100


Evaluation from 01.06.2021 14:50:09 to 01.06.2021 17:26:01


Rem. TQ 100% soft +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.579 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192789 3000032-45 65,20 65,16 65,07 65,10 65,12 65,12 65,05 65,04 65,13 65,07


192789 3000032-45 364,00 384,00 368,00 383,00 363,00 399,00 360,00 403,00 404,00 385,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192789 3000032-45 65,07 65,16 65,08 65,15 65,05 65,05 65,20 65,40 65,09 65,14


192789 3000032-45 359,00 401,00 384,00 363,00 362,00 420,00 400,00 381,00 382,00 358,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192789 3000032-45 65,12 65,16 65,17 65,11 65,16 65,01 65,15 65,07 65,11 65,16


192789 3000032-45 360,00 404,00 388,00 400,00 359,00 402,00 346,00 384,00 384,00 384,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192789 3000032-45 65,08 65,22 65,12 65,13 65,11 65,14 65,34 65,11 65,10 65,03


192789 3000032-45 353,00 379,00 360,00 378,00 353,00 403,00 356,00 356,00 358,00 349,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192789 3000032-45 65,06 65,15 65,09 65,11 65,06 65,08 65,20 65,19 65,10 65,25


192789 3000032-45 363,00 344,00 364,00 363,00 340,00 361,00 358,00 358,00 356,00 361,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192789 3000032-45 65,08 65,04 65,13 65,12 65,10 65,12 65,10 65,07 65,06 65,12


192789 3000032-45 349,00 347,00 349,00 340,00 340,00 386,00 338,00 380,00 382,00 365,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192789 3000032-45 65,01 65,08 65,13 65,12 65,09 65,10 65,06 65,19 65,01 65,08


192789 3000032-45 363,00 383,00 401,00 363,00 339,00 381,00 362,00 359,00 377,00 379,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192789 3000032-45 65,09 65,22 65,06 65,10 65,06 65,19 65,12 65,18 65,10 65,10


192789 3000032-45 401,00 402,00 383,00 382,00 360,00 378,00 363,00 376,00 360,00 365,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 01.06.2021


Ser.No. GE0189_a


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% soft +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.579 Nm/A; Speed: 220/50 rpm; 
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192789 3000032-45 65,18 65,13 65,20 65,23 65,14 65,15 65,21 65,03 65,16 65,26


192789 3000032-45 361,00 364,00 385,00 360,00 358,00 373,00 365,00 358,00 363,00 364,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192789 3000032-45 65,30 65,04 65,11 65,20 65,05 65,17 65,18 65,09 65,09 65,03


192789 3000032-45 364,00 359,00 358,00 364,00 343,00 380,00 357,00 364,00 383,00 362,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 01.06.2021


Ser.No. GE0189_a


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 65,00
LSL 60,45
USL 69,55


Remark TQ 100% soft +/-7% * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.579 Nm/A; Speed: 220/50 rpm; 
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Homologation of nutrunners


Model: CTBAW653 Angle degree:
Serial no: GE0189 Test torque: 65,0 Nm


Torque graphs Machine Capability Study 100 %


360°


Value no. 100
Graph


Value no. 1
Graph


Torque / Angle / Speed


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


Value no. 1
Graph


Torque / Time / Speed
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Homologation of nutrunners


Annex 3
Document no: 006/2021
Date: Page 1 of 2


General Specifications


Manufacturer: Apex Tool Group Tool type: Cordless Assembly Tools


Model: CTBAW653 Serial no:


Torque range:


Snugfit value: Torque tolerance ± 7 %


Target torque: Tolerance: 9,24 %  4,62 %


Angle degree: 40° Tolerance: 2,4°  1,2°


Formula derivation:


Tool without angle correction


17 Nm to 65 Nm


13 Nm


Capability examination


39 Nm


10.06.2021


GE0189


Difference evaluation:  Reference/Tool at 40° / 60 %
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 38,10 40,00 38,03 39,00 0,07 1,00
2 37,57 40,00 37,43 38,75 0,14 1,25
3 38,63 40,00 37,87 39,00 0,76 1,00
4 39,07 40,00 39,02 39,00 0,05 1,00
5 37,99 40,00 37,69 38,75 0,30 1,25
6 37,93 40,00 37,62 38,50 0,31 1,50
7 38,44 40,00 37,58 38,50 0,86 1,50
8 40,63 40,00 39,09 38,50 1,54 1,50
9 40,02 40,00 39,88 38,50 0,14 1,50


10 38,10 40,00 37,79 38,75 0,31 1,25
11 40,86 40,00 39,41 38,75 1,45 1,25
12 39,38 40,00 38,60 39,00 0,78 1,00
13 41,28 40,00 40,94 38,50 0,34 1,50
14 40,64 40,00 39,28 38,50 1,36 1,50
15 38,20 40,00 37,39 38,50 0,81 1,50
16 37,61 40,00 37,46 39,25 0,15 0,75
17 39,72 40,00 39,57 38,50 0,15 1,50
18 38,57 40,00 38,13 39,00 0,44 1,00
19 39,54 40,00 39,28 38,50 0,26 1,50
20 37,19 40,00 36,89 39,00 0,30 1,00
21 37,19 40,00 36,70 38,75 0,49 1,25
22 39,86 40,00 39,69 38,50 0,17 1,50
23 38,22 40,00 37,48 39,00 0,74 1,00
24 39,60 40,00 39,70 38,75 0,10 1,25
25 40,56 40,00 39,43 38,75 1,13 1,25
26 37,64 40,00 37,20 38,75 0,44 1,25
27 39,11 40,00 38,92 38,75 0,19 1,25
28 37,66 40,00 36,88 39,00 0,78 1,00
29 38,67 40,00 38,29 38,75 0,38 1,25
30 37,35 40,00 36,82 39,00 0,53 1,00
31 41,31 40,00 40,93 38,50 0,38 1,50
32 39,10 40,00 38,91 38,75 0,19 1,25
33 37,85 40,00 37,50 39,00 0,35 1,00
34 37,50 40,00 37,30 39,00 0,20 1,00
35 38,34 40,00 37,39 39,00 0,95 1,00
36 38,66 40,00 38,50 38,50 0,16 1,50
37 38,42 40,00 37,68 39,25 0,74 0,75
38 37,64 40,00 37,51 38,75 0,13 1,25
39 41,34 40,00 40,12 38,75 1,22 1,25
40 38,75 40,00 37,89 39,00 0,86 1,00
41 38,40 40,00 38,35 38,50 0,05 1,50
42 39,53 40,00 39,22 38,50 0,31 1,50
43 39,03 40,00 39,59 38,75 0,56 1,25
44 37,96 40,00 37,36 38,75 0,60 1,25
45 41,03 40,00 40,61 38,75 0,42 1,25
46 38,16 40,00 37,64 38,75 0,52 1,25
47 38,10 40,00 37,25 38,50 0,85 1,50
48 37,41 40,00 37,28 39,00 0,13 1,00
49 38,20 40,00 37,56 39,25 0,64 0,75
50 37,56 40,00 37,33 38,50 0,23 1,50
51 38,42 40,00 37,78 38,25 0,64 1,75
52 39,15 40,00 39,01 39,00 0,14 1,00
53 39,05 40,00 38,93 38,75 0,12 1,25
54 38,83 40,00 38,05 39,00 0,78 1,00
55 37,84 40,00 37,72 39,00 0,12 1,00
56 38,89 40,00 37,83 39,00 1,06 1,00
57 37,70 40,00 37,72 38,75 0,02 1,25
58 38,61 40,00 37,88 38,75 0,73 1,25
59 38,63 40,00 37,92 38,25 0,71 1,75
60 39,08 40,00 38,26 38,75 0,82 1,25
61 38,46 40,00 38,22 38,50 0,24 1,50
62 38,78 40,00 38,35 39,00 0,43 1,00
63 39,23 40,00 38,87 38,75 0,36 1,25
64 39,18 40,00 38,57 39,00 0,61 1,00
65 40,63 40,00 40,35 38,75 0,28 1,25
66 38,95 40,00 38,66 38,75 0,29 1,25
67 39,16 40,00 38,49 38,25 0,67 1,75
68 39,63 40,00 38,95 39,00 0,68 1,00
69 39,43 40,00 38,53 38,50 0,90 1,50
70 39,29 40,00 38,46 38,75 0,83 1,25
71 38,87 40,00 38,69 38,75 0,18 1,25
72 39,51 40,00 38,29 38,50 1,22 1,50
73 39,78 40,00 38,67 38,50 1,11 1,50
74 39,87 40,00 38,78 38,75 1,09 1,25
75 39,29 40,00 38,77 38,75 0,52 1,25
76 39,52 40,00 38,63 39,00 0,89 1,00
77 39,09 40,00 38,77 39,00 0,32 1,00
78 39,51 40,00 39,44 38,50 0,07 1,50
79 39,39 40,00 38,67 39,00 0,72 1,00
80 39,32 40,00 38,75 38,75 0,57 1,25
81 38,87 40,00 38,52 38,75 0,35 1,25
82 39,27 40,00 38,59 38,75 0,68 1,25
83 40,84 40,00 39,99 38,00 0,85 2,00
84 39,42 40,00 38,87 38,50 0,55 1,50
85 39,66 40,00 38,76 38,75 0,90 1,25
86 39,17 40,00 38,68 39,00 0,49 1,00
87 39,82 40,00 38,66 38,75 1,16 1,25
88 39,27 40,00 38,62 38,75 0,65 1,25
89 39,31 40,00 38,84 39,00 0,47 1,00
90 39,23 40,00 38,59 39,00 0,64 1,00
91 39,66 40,00 38,49 38,50 1,17 1,50
92 38,86 40,00 38,56 38,50 0,30 1,50
93 39,53 40,00 38,50 38,75 1,03 1,25
94 39,40 40,00 38,82 38,75 0,58 1,25
95 39,60 40,00 38,61 38,50 0,99 1,50
96 40,24 40,00 39,87 38,25 0,37 1,75
97 41,96 40,00 41,62 38,75 0,34 1,25
98 39,88 40,00 38,82 38,75 1,06 1,25
99 38,58 40,00 38,07 38,75 0,51 1,25
100 39,28 40,00 38,23 38,50 1,05 1,50


Standard deviation: 0,360 0,238


Tool data Control data Difference
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Homologation of nutrunners


Model: CTBAW653 Serial no: GE0189


Target torque: 60 % of max. torque


Angle degree: Tool without angle correction


Graphical representation
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 5.23
Potential Capability index = Cm 7.00


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 1.4289R 1.25T 10.00
x+3s 39.4545xmax 39.25USL 45.00
x-3s 38.0255xmin 38.00LSL 35.00
x 38.7400Tm 40.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_k Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 USL 45,00


Serial No. 1024210 Unit Grad -5,00 LSL 35,00


Char.Type variable Tolerance value 12 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 02.06.2021 11:13:28 to 02.06.2021 11:28:03


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.553 Nm/A; Speed: 220/50 rpm;


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0189_kM.DFD


SN: GE0189  Page 51 of 87







Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 38,03 37,43 37,87 39,02 37,69 37,62 37,58 39,09 39,88 37,79


1024210 VM1698-4 39,00 38,75 39,00 39,00 38,75 38,50 38,50 38,50 38,50 38,75


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 39,41 38,60 40,94 39,28 37,39 37,46 39,57 38,13 39,28 36,89


1024210 VM1698-4 38,75 39,00 38,50 38,50 38,50 39,25 38,50 39,00 38,50 39,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 36,70 39,69 37,48 39,70 39,43 37,20 38,92 36,88 38,29 36,82


1024210 VM1698-4 38,75 38,50 39,00 38,75 38,75 38,75 38,75 39,00 38,75 39,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 40,93 38,91 37,50 37,30 37,39 38,50 37,68 37,51 40,12 37,89


1024210 VM1698-4 38,50 38,75 39,00 39,00 39,00 38,50 39,25 38,75 38,75 39,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 38,35 39,22 39,59 37,36 40,61 37,64 37,25 37,28 37,56 37,33


1024210 VM1698-4 38,50 38,50 38,75 38,75 38,75 38,75 38,50 39,00 39,25 38,50


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 37,78 39,01 38,93 38,05 37,72 37,83 37,72 37,88 37,92 38,26


1024210 VM1698-4 38,25 39,00 38,75 39,00 39,00 39,00 38,75 38,75 38,25 38,75


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 38,22 38,35 38,87 38,57 40,35 38,66 38,49 38,95 38,53 38,46


1024210 VM1698-4 38,50 39,00 38,75 39,00 38,75 38,75 38,25 39,00 38,50 38,75


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 38,69 38,29 38,67 38,78 38,77 38,63 38,77 39,44 38,67 38,75


1024210 VM1698-4 38,75 38,50 38,50 38,75 38,75 39,00 39,00 38,50 39,00 38,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_k


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 41,22
LSL 29,36
USL 54,89


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.75 Nm; C ur.-Cal.: 0.553 Nm/A; Speed: 220/50 rpm; 
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 38,52 38,59 39,99 38,87 38,76 38,68 38,66 38,62 38,84 38,59


1024210 VM1698-4 38,75 38,75 38,00 38,50 38,75 39,00 38,75 38,75 39,00 39,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 38,49 38,56 38,50 38,82 38,61 39,87 41,62 38,82 38,07 38,23


1024210 VM1698-4 38,50 38,50 38,75 38,75 38,50 38,25 38,75 38,75 38,75 38,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_k


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 41,22
LSL 29,36
USL 54,89


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.75 Nm; C ur.-Cal.: 0.553 Nm/A; Speed: 220/50 rpm; 
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APEX VDI/VDE 2647 V0.1
--- R = 0 ---


n tot 100
neff 100
n  <LSL 0
n  >USL 0
n<T> 100
R 0.00T 10.00
xmax 40.00USL 45.00
xmin 40.00LSL 35.00


x 40.0000Tm 40.00
StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_k Char.Descr. 3000032-45 Inspection Val. 40,00 5,00 USL 45,00


Serial No. 192789 Unit Grad -5,00 LSL 35,00


Char.Type variable Tolerance value 12 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 99


Evaluation from 02.06.2021 11:13:28 to 02.06.2021 11:28:03


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.553 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192789 3000032-45 38,10 37,57 38,63 39,07 37,99 37,93 38,44 40,63 40,02 38,10


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192789 3000032-45 40,86 39,38 41,28 40,64 38,20 37,61 39,72 38,57 39,54 37,19


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192789 3000032-45 37,19 39,86 38,22 39,60 40,56 37,64 39,11 37,66 38,67 37,35


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192789 3000032-45 41,31 39,10 37,85 37,50 38,34 38,66 38,42 37,64 41,34 38,75


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192789 3000032-45 38,40 39,53 39,03 37,96 41,03 38,16 38,10 37,41 38,20 37,56


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192789 3000032-45 38,42 39,15 39,05 38,83 37,84 38,89 37,70 38,61 38,63 39,08


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192789 3000032-45 38,46 38,78 39,23 39,18 40,63 38,95 39,16 39,63 39,43 39,29


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192789 3000032-45 38,87 39,51 39,78 39,87 39,29 39,52 39,09 39,51 39,39 39,32


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_k


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 22,87
LSL 0,00
USL 54,89


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.75 Nm; C ur.-Cal.: 0.553 Nm/A; Speed: 220/50 rpm; 
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192789 3000032-45 38,87 39,27 40,84 39,42 39,66 39,17 39,82 39,27 39,31 39,23


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192789 3000032-45 39,66 38,86 39,53 39,40 39,60 40,24 41,96 39,88 38,58 39,28


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_k


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 22,87
LSL 0,00
USL 54,89


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.75 Nm; C ur.-Cal.: 0.553 Nm/A; Speed: 220/50 rpm; 
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Homologation of nutrunners


Model: CTBAW653 Serial no: GE0189
Target torque: 60 % of max. torque
Angle degree: Tool without angle correction


Value no. 1
Graph


Torque / Angle / Speed


Torque graphs


Value no. 1
Graph


Torque / Time / Speed


Value no. 100


Graph
Torque / Time / Speed


Graph
Torque / Angle / Speed


Value no. 100


40°
39,00 Nm
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Homologation of nutrunners


Annex 3
Document no: 006/2021
Date: Page 2 of 4


General Specifications


Manufacturer: Apex Tool Group Tool type: Cordless Assembly Tools


Model: CTBAW653 Serial no:


Torque range:


Snugfit value: 13 Nm Torque tolerance ± 7 %


Target torque: Tolerance: 8,86 %  4,43 %


Angle degree: 40° Tolerance: 3,0°  1,5°


Formula derivation:


+ -
0-25° 0-45°


Tool with angle correction


17 Nm to 65 Nm


Capability examination


39 Nm


10.06.2021


GE0189


Difference evaluation:  Reference/Tool at 40° / 60 %


Move Test conditions


0


Tool hand held


For measurements, the screwdriver must be held by hand and alternately moved.
In the column  "Move +", the angle range in the screw direction,
In the column "Move -" of the direction opposite the direction of tightening,
within this range, the tool has to be moved.
Pay attention to changing angle values and directions of movement.
The indicated maximum values for "Move +" and "Move -" 
have per measurement series minimum 5 times.
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 39,11 40,00 38,98 38,75 0,13 1,25
2 39,73 40,00 39,38 38,75 0,35 1,25
3 39,46 40,00 39,28 38,00 0,18 2,00
4 39,28 40,00 39,13 38,75 0,15 1,25
5 39,67 40,00 39,00 39,00 0,67 1,00
6 39,95 40,00 38,87 38,25 1,08 1,75
7 38,88 40,00 38,51 37,75 0,37 2,25
8 38,49 40,00 38,04 38,25 0,45 1,75
9 40,53 40,00 39,63 38,00 0,90 2,00


10 40,02 40,00 39,34 38,25 0,68 1,75
11 39,70 40,00 39,00 38,50 0,70 1,50
12 39,40 40,00 39,05 39,00 0,35 1,00
13 39,88 40,00 38,74 38,25 1,14 1,75
14 39,73 40,00 38,97 38,75 0,76 1,25
15 39,30 40,00 39,28 39,25 0,02 0,75
16 39,20 40,00 38,95 39,25 0,25 0,75
17 39,48 40,00 39,20 38,75 0,28 1,25
18 39,79 40,00 38,65 38,50 1,14 1,50
19 39,31 40,00 38,88 39,00 0,43 1,00
20 38,99 40,00 38,88 38,75 0,11 1,25
21 39,78 40,00 39,05 38,75 0,73 1,25
22 39,80 40,00 38,98 38,50 0,82 1,50
23 39,46 40,00 39,36 39,00 0,10 1,00
24 39,86 40,00 39,17 38,50 0,69 1,50
25 39,53 40,00 39,28 39,00 0,25 1,00
26 40,19 40,00 39,07 38,50 1,12 1,50
27 39,67 40,00 39,18 38,50 0,49 1,50
28 40,13 40,00 38,91 38,25 1,22 1,75
29 40,05 40,00 39,02 38,50 1,03 1,50
30 39,96 40,00 38,95 38,50 1,01 1,50
31 39,08 40,00 39,03 39,00 0,05 1,00
32 39,57 40,00 39,20 39,00 0,37 1,00
33 39,24 40,00 38,72 39,00 0,52 1,00
34 39,23 40,00 38,65 38,00 0,58 2,00
35 39,61 40,00 39,28 38,75 0,33 1,25
36 39,30 40,00 39,05 39,00 0,25 1,00
37 40,02 40,00 38,92 38,75 1,10 1,25
38 39,64 40,00 38,99 38,50 0,65 1,50
39 39,37 40,00 39,09 38,75 0,28 1,25
40 39,58 40,00 39,12 38,75 0,46 1,25
41 39,42 40,00 38,90 38,25 0,52 1,75
42 39,30 40,00 38,99 38,75 0,31 1,25
43 39,20 40,00 39,02 38,50 0,18 1,50
44 39,08 40,00 38,95 39,00 0,13 1,00
45 38,89 40,00 38,80 38,50 0,09 1,50
46 39,75 40,00 39,16 38,00 0,59 2,00
47 40,22 40,00 38,93 38,25 1,29 1,75
48 39,34 40,00 38,80 38,50 0,54 1,50
49 39,05 40,00 39,07 39,00 0,02 1,00
50 39,34 40,00 38,74 38,25 0,60 1,75
51 39,00 40,00 38,66 39,00 0,34 1,00
52 39,23 40,00 38,75 38,75 0,48 1,25
53 39,42 40,00 38,78 39,00 0,64 1,00
54 39,12 40,00 38,59 38,75 0,53 1,25
55 38,90 40,00 38,66 39,00 0,24 1,00
56 39,05 40,00 38,57 38,50 0,48 1,50
57 39,01 40,00 38,84 39,25 0,17 0,75
58 38,77 40,00 38,45 38,75 0,32 1,25
59 39,49 40,00 38,46 38,50 1,03 1,50
60 38,83 40,00 38,54 39,00 0,29 1,00
61 39,45 40,00 38,65 39,25 0,80 0,75
62 39,64 40,00 38,28 38,50 1,36 1,50
63 39,06 40,00 39,00 39,00 0,06 1,00
64 39,10 40,00 38,88 39,00 0,22 1,00
65 39,19 40,00 38,77 38,75 0,42 1,25
66 39,50 40,00 38,59 38,75 0,91 1,25
67 39,58 40,00 38,33 38,75 1,25 1,25
68 40,08 40,00 38,78 38,50 1,30 1,50
69 39,26 40,00 38,84 38,75 0,42 1,25
70 39,56 40,00 38,81 38,50 0,75 1,50
71 39,26 40,00 38,88 38,75 0,38 1,25
72 39,80 40,00 38,86 38,50 0,94 1,50
73 39,65 40,00 38,95 38,50 0,70 1,50
74 39,73 40,00 39,06 38,75 0,67 1,25
75 39,24 40,00 38,89 39,00 0,35 1,00
76 39,25 40,00 38,94 39,00 0,31 1,00
77 39,55 40,00 38,93 38,75 0,62 1,25
78 39,26 40,00 38,72 38,75 0,54 1,25
79 39,09 40,00 38,53 38,50 0,56 1,50
80 39,72 40,00 38,70 38,50 1,02 1,50
81 39,10 40,00 38,79 38,50 0,31 1,50
82 39,00 40,00 38,85 38,75 0,15 1,25
83 39,58 40,00 38,88 38,75 0,70 1,25
84 39,31 40,00 38,78 38,50 0,53 1,50
85 39,33 40,00 38,67 38,75 0,66 1,25
86 39,25 40,00 38,52 38,25 0,73 1,75
87 39,35 40,00 38,64 38,50 0,71 1,50
88 39,36 40,00 38,78 38,50 0,58 1,50
89 40,03 40,00 38,93 38,75 1,10 1,25
90 39,51 40,00 38,86 38,50 0,65 1,50
91 39,25 40,00 38,68 38,50 0,57 1,50
92 39,44 40,00 38,82 38,50 0,62 1,50
93 39,54 40,00 38,94 38,50 0,60 1,50
94 39,92 40,00 38,58 38,00 1,34 2,00
95 39,32 40,00 38,80 38,50 0,52 1,50
96 39,72 40,00 38,65 38,50 1,07 1,50
97 39,53 40,00 38,84 38,50 0,69 1,50
98 39,29 40,00 38,75 38,75 0,54 1,25
99 39,86 40,00 38,62 38,75 1,24 1,25
100 39,77 40,00 39,02 38,50 0,75 1,50


Standard deviation: 0,345 0,304


DifferenceTool data Control data
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Homologation of nutrunners


Model: CTBAW653 Serial no: GE0189


Target torque: 60 % of max. torque


Angle degree: Tool with angle correction


Graphical representation
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 3.99
Potential Capability index = Cm 5.48


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 1.8248R 1.50T 10.00
x+3s 39.5549xmax 39.25USL 45.00
x-3s 37.7301xmin 37.75LSL 35.00
x 38.6425Tm 40.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_m Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 USL 45,00


Serial No. 1024210 Unit Grad -5,00 LSL 35,00


Char.Type variable Tolerance value 12 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 02.06.2021 11:46:11 to 02.06.2021 12:00:06


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.553 Nm/A; Speed: 220/50 rpm; with Gyroscope


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0189_mM.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 38,98 39,38 39,28 39,13 39,00 38,87 38,51 38,04 39,63 39,34


1024210 VM1698-4 38,75 38,75 38,00 38,75 39,00 38,25 37,75 38,25 38,00 38,25


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 39,00 39,05 38,74 38,97 39,28 38,95 39,20 38,65 38,88 38,88


1024210 VM1698-4 38,50 39,00 38,25 38,75 39,25 39,25 38,75 38,50 39,00 38,75


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 39,05 38,98 39,36 39,17 39,28 39,07 39,18 38,91 39,02 38,95


1024210 VM1698-4 38,75 38,50 39,00 38,50 39,00 38,50 38,50 38,25 38,50 38,50


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 39,03 39,20 38,72 38,65 39,28 39,05 38,92 38,99 39,09 39,12


1024210 VM1698-4 39,00 39,00 39,00 38,00 38,75 39,00 38,75 38,50 38,75 38,75


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 38,90 38,99 39,02 38,95 38,80 39,16 38,93 38,80 39,07 38,74


1024210 VM1698-4 38,25 38,75 38,50 39,00 38,50 38,00 38,25 38,50 39,00 38,25


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 38,66 38,75 38,78 38,59 38,66 38,57 38,84 38,45 38,46 38,54


1024210 VM1698-4 39,00 38,75 39,00 38,75 39,00 38,50 39,25 38,75 38,50 39,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 38,65 38,28 39,00 38,88 38,77 38,59 38,33 38,78 38,84 38,81


1024210 VM1698-4 39,25 38,50 39,00 39,00 38,75 38,75 38,75 38,50 38,75 38,50


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 38,88 38,86 38,95 39,06 38,89 38,94 38,93 38,72 38,53 38,70


1024210 VM1698-4 38,75 38,50 38,50 38,75 39,00 39,00 38,75 38,75 38,50 38,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_m


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 39,72
LSL 30,06
USL 50,23


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.75 Nm; C ur.-Cal.: 0.553 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 38,79 38,85 38,88 38,78 38,67 38,52 38,64 38,78 38,93 38,86


1024210 VM1698-4 38,50 38,75 38,75 38,50 38,75 38,25 38,50 38,50 38,75 38,50


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 38,68 38,82 38,94 38,58 38,80 38,65 38,84 38,75 38,62 39,02


1024210 VM1698-4 38,50 38,50 38,50 38,00 38,50 38,50 38,50 38,75 38,75 38,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_m


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 39,72
LSL 30,06
USL 50,23


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.75 Nm; C ur.-Cal.: 0.553 Nm/A; Speed: 220/50 rpm; with Gyroscope
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APEX VDI/VDE 2647 V0.1
--- R = 0 ---


n tot 100
neff 100
n  <LSL 0
n  >USL 0
n<T> 100
R 0.00T 10.00
xmax 40.00USL 45.00
xmin 40.00LSL 35.00


x 40.0000Tm 40.00
StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_m Char.Descr. 3000032-45 Inspection Val. 40,00 5,00 USL 45,00


Serial No. 192789 Unit Grad -5,00 LSL 35,00


Char.Type variable Tolerance value 12 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 02.06.2021 11:46:12 to 02.06.2021 12:00:06


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.553 Nm/A; Speed: 220/50 rpm; with Gyroscope


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0189_m1.DFD


SN: GE0189  Page 64 of 87







Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192789 3000032-45 39,11 39,73 39,46 39,28 39,67 39,95 38,88 38,49 40,53 40,02


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192789 3000032-45 39,70 39,40 39,88 39,73 39,30 39,20 39,48 39,79 39,31 38,99


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192789 3000032-45 39,78 39,80 39,46 39,86 39,53 40,19 39,67 40,13 40,05 39,96


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192789 3000032-45 39,08 39,57 39,24 39,23 39,61 39,30 40,02 39,64 39,37 39,58


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192789 3000032-45 39,42 39,30 39,20 39,08 38,89 39,75 40,22 39,34 39,05 39,34


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192789 3000032-45 39,00 39,23 39,42 39,12 38,90 39,05 39,01 38,77 39,49 38,83


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192789 3000032-45 39,45 39,64 39,06 39,10 39,19 39,50 39,58 40,08 39,26 39,56


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192789 3000032-45 39,26 39,80 39,65 39,73 39,24 39,25 39,55 39,26 39,09 39,72


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_m


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 20,93
LSL 0,00
USL 50,23


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.75 Nm; C ur.-Cal.: 0.553 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192789 3000032-45 39,10 39,00 39,58 39,31 39,33 39,25 39,35 39,36 40,03 39,51


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192789 3000032-45 39,25 39,44 39,54 39,92 39,32 39,72 39,53 39,29 39,86 39,77


192789 3000032-45 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_m


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 20,93
LSL 0,00
USL 50,23


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 79.75 Nm; C ur.-Cal.: 0.553 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Homologation of nutrunners


Model: CTBAW653 Serial no: GE0189
Target torque: 60 % of max. torque
Angle degree: Tool with angle correction


Value no. 1
Graph


Torque / Angle / Speed


Value no. 1
Graph


Torque / Time / Speed


Value no. 100


Graph
Torque / Time / Speed


Graph
Torque / Angle / Speed


Value no. 100


Torque graphs


40°
39,00 Nm


SN: GE0189  Page 67 of 87







Homologation of nutrunners


Annex 3
Document no: 006/2021
Date: Page 2 of 2


General Specifications


Manufacturer: Apex Tool Group Tool type: Cordless Assembly Tools


Model: CTBAW653 Serial no:


Torque range:


Snugfit value: Torque tolerance ± 7 %


Target torque: Tolerance: 10,41 %  5,21 %


Angle degree: 180° Tolerance: 8,5°  4,3°


Formula derivation:


10.06.2021


Tool without angle correction


17 Nm to 65 Nm


13 Nm


Difference evaluation:  Reference/Tool  at 180 ° / 80%


Capability examination


52 Nm


GE0189
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 52,71 180,00 52,39 177,25 0,32 2,75
2 53,15 180,00 52,78 179,00 0,37 1,00
3 52,95 180,00 52,63 178,25 0,32 1,75
4 53,40 180,00 52,51 177,25 0,89 2,75
5 54,24 180,00 52,28 177,00 1,96 3,00
6 53,63 180,00 52,41 177,50 1,22 2,50
7 53,33 180,00 52,56 178,50 0,77 1,50
8 53,96 180,00 52,36 176,75 1,60 3,25
9 52,98 180,00 52,43 177,75 0,55 2,25


10 52,72 180,00 52,47 178,50 0,25 1,50
11 53,50 180,00 52,47 176,75 1,03 3,25
12 52,90 180,00 52,44 177,25 0,46 2,75
13 52,65 180,00 52,30 178,75 0,35 1,25
14 53,55 180,00 52,11 177,75 1,44 2,25
15 54,10 180,00 52,44 176,75 1,66 3,25
16 53,27 180,00 52,83 178,00 0,44 2,00
17 54,54 180,00 52,70 177,50 1,84 2,50
18 53,40 180,00 52,87 178,25 0,53 1,75
19 53,89 180,00 52,22 175,75 1,67 4,25
20 53,73 180,00 51,98 176,25 1,75 3,75
21 53,53 180,00 52,62 178,00 0,91 2,00
22 53,08 180,00 52,65 177,50 0,43 2,50
23 54,05 180,00 52,42 176,50 1,63 3,50
24 53,92 180,00 52,50 177,50 1,42 2,50
25 54,02 180,00 52,42 177,00 1,60 3,00
26 53,19 180,00 52,43 177,50 0,76 2,50
27 53,97 180,00 52,30 176,50 1,67 3,50
28 54,33 180,00 52,53 178,00 1,80 2,00
29 53,35 180,00 52,25 176,75 1,10 3,25
30 54,03 180,00 52,39 177,00 1,64 3,00
31 52,79 180,00 52,52 178,25 0,27 1,75
32 54,28 180,00 52,44 176,75 1,84 3,25
33 52,97 180,00 52,28 176,75 0,69 3,25
34 53,91 180,00 52,34 177,25 1,57 2,75
35 54,11 180,00 52,13 176,25 1,98 3,75
36 53,50 180,00 52,12 176,75 1,38 3,25
37 54,04 180,00 52,25 176,75 1,79 3,25
38 53,15 180,00 52,58 178,50 0,57 1,50
39 52,95 180,00 52,29 178,00 0,66 2,00
40 54,03 180,00 52,30 176,75 1,73 3,25
41 53,40 180,00 52,04 176,75 1,36 3,25
42 52,82 180,00 52,45 178,75 0,37 1,25
43 53,33 180,00 52,43 177,50 0,90 2,50
44 54,04 180,00 52,22 176,75 1,82 3,25
45 54,21 180,00 52,47 177,00 1,74 3,00
46 53,80 180,00 52,62 176,75 1,18 3,25
47 53,32 180,00 52,88 177,75 0,44 2,25
48 53,70 180,00 52,46 176,75 1,24 3,25
49 53,48 180,00 52,79 179,00 0,69 1,00
50 53,44 180,00 52,41 178,00 1,03 2,00
51 53,47 180,00 52,15 176,75 1,32 3,25
52 53,65 180,00 52,28 175,50 1,37 4,50
53 53,08 180,00 52,33 176,75 0,75 3,25
54 53,29 180,00 52,63 179,00 0,66 1,00
55 53,82 180,00 52,15 177,00 1,67 3,00
56 54,11 180,00 52,14 175,75 1,97 4,25
57 53,71 180,00 52,21 175,75 1,50 4,25
58 53,02 180,00 52,38 177,50 0,64 2,50
59 53,49 180,00 52,24 177,75 1,25 2,25
60 52,95 180,00 52,39 178,00 0,56 2,00
61 53,86 180,00 52,00 177,50 1,86 2,50
62 53,81 180,00 52,22 176,25 1,59 3,75
63 52,85 180,00 52,32 177,25 0,53 2,75
64 52,77 180,00 52,18 177,25 0,59 2,75
65 53,14 180,00 52,22 177,75 0,92 2,25
66 52,64 180,00 52,35 178,50 0,29 1,50
67 53,50 180,00 52,18 177,50 1,32 2,50
68 53,13 180,00 52,41 178,00 0,72 2,00
69 53,47 180,00 52,22 177,00 1,25 3,00
70 52,88 180,00 52,18 177,25 0,70 2,75
71 52,74 180,00 51,95 178,00 0,79 2,00
72 52,53 180,00 52,06 178,25 0,47 1,75
73 52,52 180,00 52,15 178,50 0,37 1,50
74 53,35 180,00 52,39 178,75 0,96 1,25
75 53,08 180,00 52,23 177,50 0,85 2,50
76 52,91 180,00 52,29 178,00 0,62 2,00
77 52,92 180,00 52,33 177,50 0,59 2,50
78 53,18 180,00 52,39 177,25 0,79 2,75
79 53,09 180,00 52,31 176,75 0,78 3,25
80 52,89 180,00 52,07 176,50 0,82 3,50
81 53,08 180,00 52,21 178,00 0,87 2,00
82 52,96 180,00 52,13 178,50 0,83 1,50
83 52,89 180,00 52,23 178,75 0,66 1,25
84 52,43 180,00 51,94 177,00 0,49 3,00
85 53,72 180,00 51,93 175,75 1,79 4,25
86 52,58 180,00 52,02 178,25 0,56 1,75
87 52,92 180,00 52,28 178,00 0,64 2,00
88 53,62 180,00 51,73 176,75 1,89 3,25
89 52,37 180,00 51,98 177,25 0,39 2,75
90 52,77 180,00 51,80 176,00 0,97 4,00
91 53,65 180,00 51,90 175,50 1,75 4,50
92 52,70 180,00 52,09 178,00 0,61 2,00
93 53,60 180,00 51,82 177,75 1,78 2,25
94 52,46 180,00 52,05 178,50 0,41 1,50
95 53,71 180,00 51,62 177,00 2,09 3,00
96 52,59 180,00 51,68 176,75 0,91 3,25
97 52,80 180,00 52,19 177,50 0,61 2,50
98 53,40 180,00 51,52 176,25 1,88 3,75
99 52,20 180,00 51,71 178,50 0,49 1,50
100 52,34 180,00 51,77 178,50 0,57 1,50


Standard deviation: 0,540 0,850


Tool data Control data Difference
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Homologation of nutrunners


Model: CTBAW653 Serial no: GE0189


Target torque: 80 % of max. torque


Angle degree: Tool without angle correction


Graphical representation


52,00 Nm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.90
Potential Capability index = Cm 3.92


Calculation method M11,4   σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 5.0998R 3.50T 20.00
x+3s 179.9449xmax 179.00USL 190.00
x-3s 174.8451xmin 175.50LSL 170.00
x 177.3950Tm 180.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_l Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 USL 190,00


Serial No. 1024210 Unit Grad -10,00 LSL 170,00


Char.Type variable Tolerance value 6 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 02.06.2021 10:51:28 to 02.06.2021 11:07:37


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.554 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 52,39 52,78 52,63 52,51 52,28 52,41 52,56 52,36 52,43 52,47


1024210 VM1698-4 177,25 179,00 178,25 177,25 177,00 177,50 178,50 176,75 177,75 178,50


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 52,47 52,44 52,30 52,11 52,44 52,83 52,70 52,87 52,22 51,98


1024210 VM1698-4 176,75 177,25 178,75 177,75 176,75 178,00 177,50 178,25 175,75 176,25


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 52,62 52,65 52,42 52,50 52,42 52,43 52,30 52,53 52,25 52,39


1024210 VM1698-4 178,00 177,50 176,50 177,50 177,00 177,50 176,50 178,00 176,75 177,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 52,52 52,44 52,28 52,34 52,13 52,12 52,25 52,58 52,29 52,30


1024210 VM1698-4 178,25 176,75 176,75 177,25 176,25 176,75 176,75 178,50 178,00 176,75


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 52,04 52,45 52,43 52,22 52,47 52,62 52,88 52,46 52,79 52,41


1024210 VM1698-4 176,75 178,75 177,50 176,75 177,00 176,75 177,75 176,75 179,00 178,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 52,15 52,28 52,33 52,63 52,15 52,14 52,21 52,38 52,24 52,39


1024210 VM1698-4 176,75 175,50 176,75 179,00 177,00 175,75 175,75 177,50 177,75 178,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 52,00 52,22 52,32 52,18 52,22 52,35 52,18 52,41 52,22 52,18


1024210 VM1698-4 177,50 176,25 177,25 177,25 177,75 178,50 177,50 178,00 177,00 177,25


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 51,95 52,06 52,15 52,39 52,23 52,29 52,33 52,39 52,31 52,07


1024210 VM1698-4 178,00 178,25 178,50 178,75 177,50 178,00 177,50 177,25 176,75 176,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_l


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 54,11
LSL 41,22
USL 68,05


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.75 Nm;  Cur.-Cal.: 0.554 Nm/A; Speed: 220/50 rpm; 
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 52,21 52,13 52,23 51,94 51,93 52,02 52,28 51,73 51,98 51,80


1024210 VM1698-4 178,00 178,50 178,75 177,00 175,75 178,25 178,00 176,75 177,25 176,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 51,90 52,09 51,82 52,05 51,62 51,68 52,19 51,52 51,71 51,77


1024210 VM1698-4 175,50 178,00 177,75 178,50 177,00 176,75 177,50 176,25 178,50 178,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_l


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 54,11
LSL 41,22
USL 68,05


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.75 Nm;  Cur.-Cal.: 0.554 Nm/A; Speed: 220/50 rpm; 
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APEX VDI/VDE 2647 V0.1
--- R = 0 ---


n tot 100
neff 100
n  <LSL 0
n  >USL 0
n<T> 100
R 0.00T 20.00
xmax 180.00USL 190.00
xmin 180.00LSL 170.00


x 180.0000Tm 180.00
StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_l Char.Descr. 3000032-45 Inspection Val. 180,00 10,00 USL 190,00


Serial No. 192789 Unit Grad -10,00 LSL 170,00


Char.Type variable Tolerance value 6 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 02.06.2021 10:51:33 to 02.06.2021 11:07:38


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.554 Nm/A; Speed: 220/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192789 3000032-45 52,71 53,15 52,95 53,40 54,24 53,63 53,33 53,96 52,98 52,72


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192789 3000032-45 53,50 52,90 52,65 53,55 54,10 53,27 54,54 53,40 53,89 53,73


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192789 3000032-45 53,53 53,08 54,05 53,92 54,02 53,19 53,97 54,33 53,35 54,03


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192789 3000032-45 52,79 54,28 52,97 53,91 54,11 53,50 54,04 53,15 52,95 54,03


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192789 3000032-45 53,40 52,82 53,33 54,04 54,21 53,80 53,32 53,70 53,48 53,44


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192789 3000032-45 53,47 53,65 53,08 53,29 53,82 54,11 53,71 53,02 53,49 52,95


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192789 3000032-45 53,86 53,81 52,85 52,77 53,14 52,64 53,50 53,13 53,47 52,88


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192789 3000032-45 52,74 52,53 52,52 53,35 53,08 52,91 52,92 53,18 53,09 52,89


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_l


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 28,35
LSL 0,00
USL 68,05


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.75 Nm;  Cur.-Cal.: 0.554 Nm/A; Speed: 220/50 rpm; 
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192789 3000032-45 53,08 52,96 52,89 52,43 53,72 52,58 52,92 53,62 52,37 52,77


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192789 3000032-45 53,65 52,70 53,60 52,46 53,71 52,59 52,80 53,40 52,20 52,34


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_l


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 28,35
LSL 0,00
USL 68,05


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.75 Nm;  Cur.-Cal.: 0.554 Nm/A; Speed: 220/50 rpm; 
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Homologation of nutrunners


Model: CTBAW653 Serial no: GE0189
Target torque: 80 % of max. torque
Angle degree: Tool without angle correction


Torque graphs


180°
52,00 Nm


Value no. 1
Graph


Torque / Angle / Speed


Value no. 1
Graph


Torque / Time / Speed


Graph
Torque / Angle / Speed


Value no. 100


Torque / Time / Speed


Value no. 100


Graph
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Homologation of nutrunners


Annex 3
Document no: 006/2021
Date: Page 4 of 4


General Specifications


Manufacturer: Apex Tool Group Tool type: Cordless Assembly Tools


Model: CTBAW653 Serial no:


Torque range:


Snugfit value: 13 Nm Torque tolerance ± 7 %


Target torque: Tolerance: 9,84 %  4,92 %


Angle degree: 180° Tolerance: 6,8°  3,4°


Formula derivation:


+ -
0-25° 0-45°


10.06.2021


GE0189


Tool with angle correction


For measurements, the screwdriver must be held by hand and alternately moved.
In the column  "Move +", the angle range in the screw direction,
In the column "Move -" of the direction opposite the direction of tightening,
within this range, the tool has to be moved.
Pay attention to changing angle values and directions of movement.
The indicated maximum values for "Move +" and "Move -" 
have per measurement series minimum 5 times.


17 Nm to 65 Nm


Difference evaluation:  Reference/Tool  at 180 ° / 80%


Capability examination


52 Nm


Move Test conditions


0


Tool hand held
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 53,99 180,00 52,14 177,75 1,85 2,25
2 52,78 180,00 51,11 177,25 1,67 2,75
3 51,37 180,00 51,06 176,75 0,31 3,25
4 53,90 180,00 51,91 177,25 1,99 2,75
5 52,37 180,00 51,55 177,50 0,82 2,50
6 52,76 180,00 51,59 176,50 1,17 3,50
7 54,00 180,00 52,37 177,75 1,63 2,25
8 52,55 180,00 51,78 177,50 0,77 2,50
9 51,72 180,00 50,97 177,00 0,75 3,00


10 52,15 180,00 51,72 178,25 0,43 1,75
11 52,59 180,00 52,00 177,75 0,59 2,25
12 51,99 180,00 51,20 177,50 0,79 2,50
13 51,74 180,00 51,22 176,75 0,52 3,25
14 52,51 180,00 51,77 177,75 0,74 2,25
15 53,08 180,00 52,04 179,00 1,04 1,00
16 51,80 180,00 51,03 176,50 0,77 3,50
17 53,93 180,00 51,98 178,75 1,95 1,25
18 52,75 180,00 52,08 178,50 0,67 1,50
19 52,22 180,00 51,10 176,75 1,12 3,25
20 53,19 180,00 51,59 176,50 1,60 3,50
21 52,16 180,00 51,62 178,00 0,54 2,00
22 52,44 180,00 51,45 177,50 0,99 2,50
23 53,70 180,00 51,78 177,00 1,92 3,00
24 53,32 180,00 52,25 176,50 1,07 3,50
25 52,03 180,00 51,40 177,25 0,63 2,75
26 53,83 180,00 52,04 177,50 1,79 2,50
27 53,58 180,00 51,72 178,00 1,86 2,00
28 53,73 180,00 51,84 177,50 1,89 2,50
29 52,18 180,00 51,19 177,00 0,99 3,00
30 54,03 180,00 52,05 178,50 1,98 1,50
31 53,53 180,00 51,83 178,50 1,70 1,50
32 52,28 180,00 51,80 177,75 0,48 2,25
33 52,58 180,00 51,55 176,75 1,03 3,25
34 53,48 180,00 51,51 178,25 1,97 1,75
35 53,45 180,00 51,73 178,25 1,72 1,75
36 52,66 180,00 51,85 178,00 0,81 2,00
37 52,83 180,00 52,08 176,75 0,75 3,25
38 53,51 180,00 52,31 178,50 1,20 1,50
39 53,49 180,00 51,77 178,50 1,72 1,50
40 52,30 180,00 51,44 177,25 0,86 2,75
41 52,32 180,00 51,91 177,75 0,41 2,25
42 53,10 180,00 52,27 178,00 0,83 2,00
43 52,97 180,00 51,63 178,00 1,34 2,00
44 52,23 180,00 51,21 178,50 1,02 1,50
45 52,57 180,00 51,62 178,25 0,95 1,75
46 53,48 180,00 51,56 177,50 1,92 2,50
47 52,27 180,00 51,51 176,25 0,76 3,75
48 52,17 180,00 51,54 176,75 0,63 3,25
49 52,44 180,00 51,78 176,75 0,66 3,25
50 52,43 180,00 51,61 176,50 0,82 3,50
51 53,74 180,00 51,91 178,75 1,83 1,25
52 53,06 180,00 50,93 179,25 2,13 0,75
53 51,34 180,00 50,69 178,00 0,65 2,00
54 52,83 180,00 50,62 178,50 2,21 1,50
55 51,86 180,00 51,26 177,50 0,60 2,50
56 52,22 180,00 51,14 178,50 1,08 1,50
57 52,92 180,00 51,80 177,75 1,12 2,25
58 52,58 180,00 51,80 177,25 0,78 2,75
59 53,28 180,00 52,13 177,00 1,15 3,00
60 53,58 180,00 52,04 177,50 1,54 2,50
61 53,16 180,00 52,33 176,25 0,83 3,75
62 52,25 180,00 51,27 176,75 0,98 3,25
63 52,63 180,00 51,82 177,00 0,81 3,00
64 52,46 180,00 51,89 177,75 0,57 2,25
65 52,90 180,00 51,85 176,50 1,05 3,50
66 52,88 180,00 52,29 177,25 0,59 2,75
67 54,17 180,00 52,00 177,75 2,17 2,25
68 53,26 180,00 52,19 177,25 1,07 2,75
69 53,55 180,00 52,24 177,25 1,31 2,75
70 52,55 180,00 51,85 177,00 0,70 3,00
71 52,91 180,00 51,51 176,50 1,40 3,50
72 53,60 180,00 52,54 177,50 1,06 2,50
73 53,06 180,00 52,44 177,25 0,62 2,75
74 53,19 180,00 51,75 178,00 1,44 2,00
75 53,63 180,00 51,70 178,50 1,93 1,50
76 53,44 180,00 51,74 179,00 1,70 1,00
77 53,33 180,00 51,66 178,00 1,67 2,00
78 53,36 180,00 51,96 178,50 1,40 1,50
79 53,14 180,00 51,41 178,25 1,73 1,75
80 53,47 180,00 52,42 177,75 1,05 2,25
81 53,77 180,00 52,16 178,50 1,61 1,50
82 53,13 180,00 51,83 177,25 1,30 2,75
83 52,62 180,00 51,76 178,25 0,86 1,75
84 52,47 180,00 51,52 178,00 0,95 2,00
85 52,50 180,00 51,44 177,50 1,06 2,50
86 52,37 180,00 51,62 177,50 0,75 2,50
87 52,12 180,00 51,20 177,50 0,92 2,50
88 51,82 180,00 51,18 177,50 0,64 2,50
89 53,34 180,00 51,93 177,25 1,41 2,75
90 52,92 180,00 51,76 177,50 1,16 2,50
91 53,32 180,00 52,06 177,50 1,26 2,50
92 52,65 180,00 51,86 176,75 0,79 3,25
93 53,69 180,00 51,48 177,25 2,21 2,75
94 52,50 180,00 51,85 177,00 0,65 3,00
95 53,71 180,00 51,92 177,50 1,79 2,50
96 54,10 180,00 52,00 177,75 2,10 2,25
97 53,28 180,00 51,55 178,00 1,73 2,00
98 53,58 180,00 51,73 177,75 1,85 2,25
99 52,63 180,00 51,79 178,00 0,84 2,00
100 52,59 180,00 51,76 178,00 0,83 2,00


Standard deviation: 0,511 0,679


DifferenceControl dataTool data
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Homologation of nutrunners


Model: CTBAW653 Serial no: GE0189


Target torque: 80 % of max. torque


Angle degree: Tool with angle correction


Graphical representation
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 3.72
Potential Capability index = Cm 4.91


Calculation method M11,4 σ̂ = s tot


Model distribution Normal Distribution


n tot 100
neff 100


p<LSL 0.00000%n  <LSL 0
p>USL 0.00000%n  >USL 0
p<T> 100.00000 %n<T> 100
6s 4.0761R 3.00T 20.00
x+3s 179.6280xmax 179.25USL 190.00
x-3s 175.5520xmin 176.25LSL 170.00
x 177.5900Tm 180.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_n Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 USL 190,00


Serial No. 1024210 Unit Grad -10,00 LSL 170,00


Char.Type variable Tolerance value 6 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 02.06.2021 12:33:36 to 02.06.2021 12:57:25


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.554 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 52,14 51,11 51,06 51,91 51,55 51,59 52,37 51,78 50,97 51,72


1024210 VM1698-4 177,75 177,25 176,75 177,25 177,50 176,50 177,75 177,50 177,00 178,25


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


1024210 VM1698-4 52,00 51,20 51,22 51,77 52,04 51,03 51,98 52,08 51,10 51,59


1024210 VM1698-4 177,75 177,50 176,75 177,75 179,00 176,50 178,75 178,50 176,75 176,50


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


1024210 VM1698-4 51,62 51,45 51,78 52,25 51,40 52,04 51,72 51,84 51,19 52,05


1024210 VM1698-4 178,00 177,50 177,00 176,50 177,25 177,50 178,00 177,50 177,00 178,50


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


1024210 VM1698-4 51,83 51,80 51,55 51,51 51,73 51,85 52,08 52,31 51,77 51,44


1024210 VM1698-4 178,50 177,75 176,75 178,25 178,25 178,00 176,75 178,50 178,50 177,25


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


1024210 VM1698-4 51,91 52,27 51,63 51,21 51,62 51,56 51,51 51,54 51,78 51,61


1024210 VM1698-4 177,75 178,00 178,00 178,50 178,25 177,50 176,25 176,75 176,75 176,50


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


1024210 VM1698-4 51,91 50,93 50,69 50,62 51,26 51,14 51,80 51,80 52,13 52,04


1024210 VM1698-4 178,75 179,25 178,00 178,50 177,50 178,50 177,75 177,25 177,00 177,50


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


1024210 VM1698-4 52,33 51,27 51,82 51,89 51,85 52,29 52,00 52,19 52,24 51,85


1024210 VM1698-4 176,25 176,75 177,00 177,75 176,50 177,25 177,75 177,25 177,25 177,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


1024210 VM1698-4 51,51 52,54 52,44 51,75 51,70 51,74 51,66 51,96 51,41 52,42


1024210 VM1698-4 176,50 177,50 177,25 178,00 178,50 179,00 178,00 178,50 178,25 177,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_n


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 53,31
LSL 40,48
USL 67,21


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.75 Nm;  Cur.-Cal.: 0.554 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 52,16 51,83 51,76 51,52 51,44 51,62 51,20 51,18 51,93 51,76


1024210 VM1698-4 178,50 177,25 178,25 178,00 177,50 177,50 177,50 177,50 177,25 177,50


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


1024210 VM1698-4 52,06 51,86 51,48 51,85 51,92 52,00 51,55 51,73 51,79 51,76


1024210 VM1698-4 177,50 176,75 177,25 177,00 177,50 177,75 178,00 177,75 178,00 178,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_n


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 53,31
LSL 40,48
USL 67,21


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.75 Nm;  Cur.-Cal.: 0.554 Nm/A; Speed: 220/50 rpm; with Gyroscope
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APEX VDI/VDE 2647 V0.1
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n tot 100
neff 100
n  <LSL 0
n  >USL 0
n<T> 100
R 0.00T 20.00
xmax 180.00USL 190.00
xmin 180.00LSL 170.00


x 180.0000Tm 180.00
StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ord. No. CTBAW653 Part type CTBAW653 Contr.item yes


Serial No. GE0189_n Char.Descr. 3000032-45 Inspection Val. 180,00 10,00 USL 190,00


Serial No. 192789 Unit Grad -10,00 LSL 170,00


Char.Type variable Tolerance value 6 % Decimal Pl. 2


Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P


Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100


Evaluation from 02.06.2021 12:33:37 to 02.06.2021 12:57:26


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.75 Nm; Cur.-Cal.: 0.554 Nm/A; Speed: 220/50 rpm; with Gyroscope


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GE0189_n1.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192789 3000032-45 53,99 52,78 51,37 53,90 52,37 52,76 54,00 52,55 51,72 52,15


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x11 x12 x13 x14 x15 x16 x17 x18 x19 x20


192789 3000032-45 52,59 51,99 51,74 52,51 53,08 51,80 53,93 52,75 52,22 53,19


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x21 x22 x23 x24 x25 x26 x27 x28 x29 x30


192789 3000032-45 52,16 52,44 53,70 53,32 52,03 53,83 53,58 53,73 52,18 54,03


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x31 x32 x33 x34 x35 x36 x37 x38 x39 x40


192789 3000032-45 53,53 52,28 52,58 53,48 53,45 52,66 52,83 53,51 53,49 52,30


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x41 x42 x43 x44 x45 x46 x47 x48 x49 x50


192789 3000032-45 52,32 53,10 52,97 52,23 52,57 53,48 52,27 52,17 52,44 52,43


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x51 x52 x53 x54 x55 x56 x57 x58 x59 x60


192789 3000032-45 53,74 53,06 51,34 52,83 51,86 52,22 52,92 52,58 53,28 53,58


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x61 x62 x63 x64 x65 x66 x67 x68 x69 x70


192789 3000032-45 53,16 52,25 52,63 52,46 52,90 52,88 54,17 53,26 53,55 52,55


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x71 x72 x73 x74 x75 x76 x77 x78 x79 x80


192789 3000032-45 52,91 53,60 53,06 53,19 53,63 53,44 53,33 53,36 53,14 53,47


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_n


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 28,00
LSL 0,00
USL 67,21


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.75 Nm;  Cur.-Cal.: 0.554 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192789 3000032-45 53,77 53,13 52,62 52,47 52,50 52,37 52,12 51,82 53,34 52,92


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Char.No. Char.Descr. x91 x92 x93 x94 x95 x96 x97 x98 x99 x100


192789 3000032-45 53,32 52,65 53,69 52,50 53,71 54,10 53,28 53,58 52,63 52,59


192789 3000032-45 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 02.06.2021


Ser.No. GE0189_n


Type CTBAW653


Ord. No. CTBAW653


Characteristic


Char.Descr. 3000032-45


Ser.No. 192789


Inspection Val. 28,00
LSL 0,00
USL 67,21


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 79.75 Nm;  Cur.-Cal.: 0.554 Nm/A; Speed: 220/50 rpm; with Gyroscope
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Homologation of nutrunners


Model: CTBAW653 Serial no: GE0189
Target torque: 80 % of max. torque
Angle degree: Tool with angle correction


Torque graphs


180°
52,00 Nm


Value no. 1
Graph


Torque / Angle / Speed


Value no. 1
Graph


Torque / Time / Speed


Graph
Torque / Angle / Speed


Value no. 100


Torque / Time / Speed


Value no. 100


Graph
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Messgerätefähigkeitsuntersuchung
Measurement Capability Test
Kalibrierlaboratorium für die Messgröße Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle


erstellt durch das Kalibrierlaboratorium


issued by the calibration laboratory


Kistler Remscheid GmbH
Kölner Strasse 71
DE - 42897 Remscheid


Gegenstand:
Object


Sensor / Sensor :


Mod.Nr / Mod.No:


Artikelnr. / Art.No :


Nennwert / Nom.value. :


Serien-Nr. / Serial number :


Hersteller / Manufacturer :


Messgerät / Measuring box :


Mod.Nr / Mod.No:


Artikelnr. / Art.No :


Serien-Nr. / Serial number :


Hersteller / Manufacturer :


Auftraggeber:
Customer


Auftragsnummer:
Order No.


Anzahl der Seiten des Kalibrierscheines: 2


Number of pages of the certificate


Datum der Kalibrierung:
Date of calibration


Dieser Kalibrierschein darf nur vollständig und unverändert weiterverbreitet werden. Auszüge oder Änderungen bedürfen 
der Genehmigung des ausstellenden Kalibrierlaboratoriums. 
Dieser Kalibrierschein ist auch ohne Unterschrift gültig
This calibration certificate may not be reproduced other then in full text except with the permission of the issuing laboratory.


This calibration certificate is valid without a signature.


This calibration certificate is based on the German issue. In case of doubt only the German version is valid.


Datum der Ausstellung Freigabe des Kalibrierscheins durch Bearbeiter
Leiter des Kalibrierlaboratoriums Person responsible


Approval of the calibration certificate by


Head of the calibration laboratory


Dr. rer. nat. Ludwig Freise T. Poppe
Postanschrift / Mailing address Telefon / Telephone


Kistler Remscheid GmbH ++49 (0) 2191 698-0


Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com


Kölner Strasse 71
DE - 42897 Remscheid


V-57754Kalibrierschein
Calibration certificate


Drehmomentaufnehmer mit Messgerät Dieser Kalibrierschein dokumentiert die Ergebnisse
aus der Ermittlung des Zusammenhangs zwischen
den angezeigten Werten dieses Messgerätes bzw.
dieser Messeinrichtung und den zugehörigen, durch
Normale festgelegten Werten der Messgröße
Drehmoment unter vorgegebenen Bedingungen.
Die verwendeten Normale sind rückgeführt auf das
DAkkS-Laboratorium der Kistler Remscheid GmbH,
welches nach DIN EN ISO/IEC 17025 arbeitet.
Das angewandte Kalibrierverfahren ist validiert.
Für die Einhaltung einer angemessenen Frist zur
Wiederholung der Kalibrierung ist der Benutzer
verantwortlich.


torque transducer with measuring box


5413-4820/2


90145014


2 N·m


1033809


SCHATZ GmbH, 42897 Remscheid


5413-5392/314B


9014020


1024210


SCHATZ GmbH, 42897 Remscheid
This calibration document proves the result from the


determination of the coherence between displayed


values of this measuring instrument resp. device


and corresponding torque values, that have been


fixed by comparisonstandards under given


conditions.


The comparison standards applied are traceable to


the DAkkS laboratory of Kistler Remscheid GmbH


which works according to DIN EN ISO/IEC 17025.


The applied calibration procedure is validated.


The item user is responsible for recalibration at


appropriate intervals.


Apex Tool Group


GmbH 


Industriestr. 1


73463 Westhausen


G000138256


vom/from 2021-05-05


2021-04-27


Date of issue


2021-05-06







Kalibrierlaboratorium für die Messgrösse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle


Messgerätefähigkeitsuntersuchung
Measurement Capability Test


erstellt durch das Kalibrierlaboratorium


issued by the calibration laboratory


Kistler Remscheid GmbH
Kölner Strasse 71
DE - 42897 Remscheid Messgerätefähigkeitsuntersuchung


Gegenstand:
Object


Aufnehmer / Transducer :
Mod.Nr / Mod.No .:


Artikelnr. / Art.No. :


Auflösung / Resolution :


Serien-Nr. / Serial number : 1033809


Hersteller / Manufacturer : SCHATZ GmbH, 42897 Remscheid


Messgerät / Measuring box :
Mod.Nr / Mod.No .: 5413-5392/314B


Artikelnr. / Art.No. :


Serien-Nr. / Serial number : 1024210


Hersteller / Manufacturer : SCHATZ GmbH, 42897 Remscheid


Auftraggeber: Apex Tool Group


Customer GmbH 


Industriestr. 1


73463 Westhausen


Auftragsnummer: G000138256


Order No. vom/from 2021-05-05


Anzahl der Seiten des Kalibrierscheines: 3


Number of pages of the certificate


Datum der Kalibrierung:
Date of calibration


This calibration certificate is based on the German issue. In case of doubt only the German version is valid.


Freigabe der Messgerätefähigkeitsuntersuchung durch


Stellv. Leiter des Kalibrierlaboratoriums


Approval of the Measurement Capability Test by


Vice head of the calibration laboratory


Michael Stader


Postanschrift / Mailing address Telefon / Telephone


Kistler Remscheid GmbH ++49 (0) 2191 698-0


Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com


Kölner Strasse 71
DE - 42897 Remscheid


W-MGF 
Measurement Capability Test


Datum der Ausstellung


2021-05-07


9014020


20030-40°


Date of issue Person in charge


Bearbeiter


T. Poppe


2021-04-28


This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.                                                                                           


This calibration certificate is valid without a signature.


Dieser Kalibrierschein darf nur vollständig und unverändert weiterverbreitet werden. Auszüge oder Änderungen bedürfen der 
Genehmigung des ausstellenden Kalibrierlaboratoriums. 
Dieser Kalibrierschein ist auch ohne Unterschrift gültig.


This calibration document proves the result


from the determination of the coherence


between displayed values of this measuring


instrument resp. device and corresponding


torque values, that have been fixed by


comparisonstandards under given conditions.


The comparison standards applied are


traceable to the DAkkS laboratory of Kistler


Remscheid GmbH which works according to


DIN EN ISO/IEC 17025.


The applied calibration procedure is validated.


The user is obliged to have the object re-


calibrated at appropriate intervals.


Drehwinkelaufnehmer mit Messgerät


angle transducer with measuring box


Dieser Kalibrierschein dokumentiert die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerätes bzw. dieser
Messeinrichtung und den zugehörigen, durch
Normale festgelegten Werten der Messgröße
Drehmoment unter vorgegebenen
Bedingungen.
Die verwendeten Normale sind rückgeführt auf
das DAkkS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.
Das angewandte Kalibrierverfahren ist validiert.
Für die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.


5413-4820/2


0,23 °


90145014







Kalibrierlaboratorium für die Messgrösse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle


Messgerätefähigkeitsuntersuchung
Measurement Capability Test


erstellt durch das Kalibrierlaboratorium


issued by the calibration laboratory


Kistler Remscheid GmbH
Kölner Strasse 71
DE - 42897 Remscheid Messgerätefähigkeitsuntersuchung


Gegenstand:
Object


Aufnehmer / Transducer :
Mod.Nr / Mod.No .:


Artikelnr. / Art.No. :


Auflösung / Resolution :


Serien-Nr. / Serial number : 1033809


Hersteller / Manufacturer :


Messgerät / Measuring box :
Mod.Nr / Mod.No .: 5413-5392/314B


Artikelnr. / Art.No. :


Serien-Nr. / Serial number : 1024210


Hersteller / Manufacturer :


Auftraggeber: Apex Tool Group


Customer GmbH 


Industriestr. 1


73463 Westhausen


Auftragsnummer: G000138256


Order No.


Anzahl der Seiten des Kalibrierscheines: 3


Number of pages of the certificate


Datum der Kalibrierung:
Date of calibration


This calibration certificate is based on the German issue. In case of doubt only the German version is valid.


Freigabe der Messgerätefähigkeitsuntersuchung durch


Stellv. Leiter des Kalibrierlaboratoriums


Approval of the Measurement Capability Test by


Vice head of the calibration laboratory


Michael Stader


Postanschrift / Mailing address Telefon / Telephone


Kistler Remscheid GmbH ++49 (0) 2191 698-0


Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com


Kölner Strasse 71
DE - 42897 Remscheid


Person in charge


Bearbeiter


SCHATZ GmbH, 42897 Remscheid


SCHATZ GmbH, 42897 Remscheid


9014020


Date of issue


This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.                                                                                          


This calibration certificate is valid without a signature.


Dieser Kalibrierschein darf nur vollständig und unverändert weiterverbreitet werden. Auszüge oder Änderungen bedürfen der 
Genehmigung des ausstellenden Kalibrierlaboratoriums. 
Dieser Kalibrierschein ist auch ohne Unterschrift gültig.


T. Poppe


This calibration document proves the result


from the determination of the coherence


between displayed values of this measuring


instrument resp. device and corresponding


torque values, that have been fixed by


comparisonstandards under given conditions.


The comparison standards applied are


traceable to the DAkkS laboratory of Kistler


Remscheid GmbH which works according to


DIN EN ISO/IEC 17025.


The applied calibration procedure is validated.


The user is obliged to have the object re-


calibrated at appropriate intervals.


2021-04-28


angle transducer with measuring box


Dieser Kalibrierschein dokumentiert die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerätes bzw. dieser
Messeinrichtung und den zugehörigen, durch
Normale festgelegten Werten der Messgröße
Drehmoment unter vorgegebenen
Bedingungen.
Die verwendeten Normale sind rückgeführt auf
das DAkkS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.
Das angewandte Kalibrierverfahren ist validiert.
Für die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.


5413-4820/2


0,23 °


20030-180°


90145014


W-MGF 
Measurement Capability Test


2021-05-07


Datum der Ausstellung


Drehwinkelaufnehmer mit Messgerät







Messgerätefähigkeitsuntersuchung
Measurement Capability Test
Kalibrierlaboratorium für die Messgröße Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle


erstellt durch das Kalibrierlaboratorium


issued by the calibration laboratory


Kistler Remscheid GmbH
Kölner Strasse 71
DE - 42897 Remscheid


Gegenstand:
Object


Sensor / Sensor :


Mod.Nr / Mod.No:


Artikelnr. / Art.No :


Nennwert / Nom.value. :


Serien-Nr. / Serial number :


Hersteller / Manufacturer :


Messgerät / Measuring box :


Mod.Nr / Mod.No:


Artikelnr. / Art.No :


Serien-Nr. / Serial number :


Hersteller / Manufacturer :


Auftraggeber:
Customer


Auftragsnummer:
Order No.


Anzahl der Seiten des Kalibrierscheines: 2


Number of pages of the certificate


Datum der Kalibrierung:
Date of calibration


Dieser Kalibrierschein darf nur vollständig und unverändert weiterverbreitet werden. Auszüge oder Änderungen bedürfen 
der Genehmigung des ausstellenden Kalibrierlaboratoriums. 
Dieser Kalibrierschein ist auch ohne Unterschrift gültig
This calibration certificate may not be reproduced other then in full text except with the permission of the issuing laboratory.


This calibration certificate is valid without a signature.


This calibration certificate is based on the German issue. In case of doubt only the German version is valid.


Datum der Ausstellung Freigabe des Kalibrierscheins durch Bearbeiter
Leiter des Kalibrierlaboratoriums Person responsible


Approval of the calibration certificate by


Head of the calibration laboratory


Dr. rer. nat. Ludwig Freise T. Poppe
Postanschrift / Mailing address Telefon / Telephone


Kistler Remscheid GmbH ++49 (0) 2191 698-0


Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com


Kölner Strasse 71
DE - 42897 Remscheid


V-57755Kalibrierschein
Calibration certificate


Drehmomentaufnehmer mit Messgerät Dieser Kalibrierschein dokumentiert die Ergebnisse
aus der Ermittlung des Zusammenhangs zwischen
den angezeigten Werten dieses Messgerätes bzw.
dieser Messeinrichtung und den zugehörigen, durch
Normale festgelegten Werten der Messgröße
Drehmoment unter vorgegebenen Bedingungen.
Die verwendeten Normale sind rückgeführt auf das
DAkkS-Laboratorium der Kistler Remscheid GmbH,
welches nach DIN EN ISO/IEC 17025 arbeitet.
Das angewandte Kalibrierverfahren ist validiert.
Für die Einhaltung einer angemessenen Frist zur
Wiederholung der Kalibrierung ist der Benutzer
verantwortlich.


torque transducer with measuring box


30135004


30135004


10 N·m


1026388


SCHATZ GmbH, 42897 Remscheid


5413-5392/314B


9014020


1024210


SCHATZ GmbH, 42897 Remscheid
This calibration document proves the result from the


determination of the coherence between displayed


values of this measuring instrument resp. device


and corresponding torque values, that have been


fixed by comparisonstandards under given


conditions.


The comparison standards applied are traceable to


the DAkkS laboratory of Kistler Remscheid GmbH


which works according to DIN EN ISO/IEC 17025.


The applied calibration procedure is validated.


The item user is responsible for recalibration at


appropriate intervals.


Apex Tool Group


GmbH 


Industriestr. 1


73463 Westhausen


G000138256


vom/from 2021-05-05


2021-04-27


Date of issue


2021-05-06







Kalibrierlaboratorium für die Messgrösse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle


Messgerätefähigkeitsuntersuchung
Measurement Capability Test


erstellt durch das Kalibrierlaboratorium


issued by the calibration laboratory


Kistler Remscheid GmbH
Kölner Strasse 71
DE - 42897 Remscheid Messgerätefähigkeitsuntersuchung


Gegenstand:
Object


Aufnehmer / Transducer :
Mod.Nr / Mod.No .:


Artikelnr. / Art.No. :


Auflösung / Resolution :


Serien-Nr. / Serial number : 1026388


Hersteller / Manufacturer : SCHATZ GmbH, 42897 Remscheid


Messgerät / Measuring box :
Mod.Nr / Mod.No .: 5413-5392/314B


Artikelnr. / Art.No. :


Serien-Nr. / Serial number : 1024210


Hersteller / Manufacturer : SCHATZ GmbH, 42897 Remscheid


Auftraggeber: Apex Tool Group


Customer GmbH 


Industriestr. 1


73463 Westhausen


Auftragsnummer: G000138256


Order No. vom/from 2021-05-05


Anzahl der Seiten des Kalibrierscheines: 3


Number of pages of the certificate


Datum der Kalibrierung:
Date of calibration


This calibration certificate is based on the German issue. In case of doubt only the German version is valid.


Freigabe der Messgerätefähigkeitsuntersuchung durch


Stellv. Leiter des Kalibrierlaboratoriums


Approval of the Measurement Capability Test by


Vice head of the calibration laboratory


Michael Stader


Postanschrift / Mailing address Telefon / Telephone


Kistler Remscheid GmbH ++49 (0) 2191 698-0


Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com


Kölner Strasse 71
DE - 42897 Remscheid


W-MGF 
Measurement Capability Test


Datum der Ausstellung


2021-05-07


9014020


20031-40°


Date of issue Person in charge


Bearbeiter


T. Poppe


2021-04-28


This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.                                                                                           


This calibration certificate is valid without a signature.


Dieser Kalibrierschein darf nur vollständig und unverändert weiterverbreitet werden. Auszüge oder Änderungen bedürfen der 
Genehmigung des ausstellenden Kalibrierlaboratoriums. 
Dieser Kalibrierschein ist auch ohne Unterschrift gültig.


This calibration document proves the result


from the determination of the coherence


between displayed values of this measuring


instrument resp. device and corresponding


torque values, that have been fixed by


comparisonstandards under given conditions.


The comparison standards applied are


traceable to the DAkkS laboratory of Kistler


Remscheid GmbH which works according to


DIN EN ISO/IEC 17025.


The applied calibration procedure is validated.


The user is obliged to have the object re-


calibrated at appropriate intervals.


Drehwinkelaufnehmer mit Messgerät


angle transducer with measuring box


Dieser Kalibrierschein dokumentiert die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerätes bzw. dieser
Messeinrichtung und den zugehörigen, durch
Normale festgelegten Werten der Messgröße
Drehmoment unter vorgegebenen
Bedingungen.
Die verwendeten Normale sind rückgeführt auf
das DAkkS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.
Das angewandte Kalibrierverfahren ist validiert.
Für die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.


30135004


0,25 °


30135004







Kalibrierlaboratorium für die Messgrösse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle


Messgerätefähigkeitsuntersuchung
Measurement Capability Test


erstellt durch das Kalibrierlaboratorium


issued by the calibration laboratory


Kistler Remscheid GmbH
Kölner Strasse 71
DE - 42897 Remscheid Messgerätefähigkeitsuntersuchung


Gegenstand:
Object


Aufnehmer / Transducer :
Mod.Nr / Mod.No .:


Artikelnr. / Art.No. :


Auflösung / Resolution :


Serien-Nr. / Serial number : 1026388


Hersteller / Manufacturer :


Messgerät / Measuring box :
Mod.Nr / Mod.No .: 5413-5392/314B


Artikelnr. / Art.No. :


Serien-Nr. / Serial number : 1024210


Hersteller / Manufacturer :


Auftraggeber: Apex Tool Group


Customer GmbH 


Industriestr. 1


73463 Westhausen


Auftragsnummer: G000138256


Order No.


Anzahl der Seiten des Kalibrierscheines: 3


Number of pages of the certificate


Datum der Kalibrierung:
Date of calibration


This calibration certificate is based on the German issue. In case of doubt only the German version is valid.


Freigabe der Messgerätefähigkeitsuntersuchung durch


Stellv. Leiter des Kalibrierlaboratoriums


Approval of the Measurement Capability Test by


Vice head of the calibration laboratory


Michael Stader


Postanschrift / Mailing address Telefon / Telephone


Kistler Remscheid GmbH ++49 (0) 2191 698-0


Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com


Kölner Strasse 71
DE - 42897 Remscheid


Person in charge


Bearbeiter


SCHATZ GmbH, 42897 Remscheid


SCHATZ GmbH, 42897 Remscheid


9014020


Date of issue


This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.                                                                                          


This calibration certificate is valid without a signature.


Dieser Kalibrierschein darf nur vollständig und unverändert weiterverbreitet werden. Auszüge oder Änderungen bedürfen der 
Genehmigung des ausstellenden Kalibrierlaboratoriums. 
Dieser Kalibrierschein ist auch ohne Unterschrift gültig.


T. Poppe


This calibration document proves the result


from the determination of the coherence


between displayed values of this measuring


instrument resp. device and corresponding


torque values, that have been fixed by


comparisonstandards under given conditions.


The comparison standards applied are


traceable to the DAkkS laboratory of Kistler


Remscheid GmbH which works according to


DIN EN ISO/IEC 17025.


The applied calibration procedure is validated.


The user is obliged to have the object re-


calibrated at appropriate intervals.


2021-04-28


angle transducer with measuring box


Dieser Kalibrierschein dokumentiert die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerätes bzw. dieser
Messeinrichtung und den zugehörigen, durch
Normale festgelegten Werten der Messgröße
Drehmoment unter vorgegebenen
Bedingungen.
Die verwendeten Normale sind rückgeführt auf
das DAkkS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.
Das angewandte Kalibrierverfahren ist validiert.
Für die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.


30135004


0,25 °


20031-180°


30135004


W-MGF 
Measurement Capability Test


2021-05-07


Datum der Ausstellung


Drehwinkelaufnehmer mit Messgerät







Messgerätefähigkeitsuntersuchung
Measurement Capability Test
Kalibrierlaboratorium für die Messgröße Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle


erstellt durch das Kalibrierlaboratorium


issued by the calibration laboratory


Kistler Remscheid GmbH
Kölner Strasse 71
DE - 42897 Remscheid


Gegenstand:
Object


Sensor / Sensor :


Mod.Nr / Mod.No:


Artikelnr. / Art.No :


Nennwert / Nom.value. :


Serien-Nr. / Serial number :


Hersteller / Manufacturer :


Messgerät / Measuring box :


Mod.Nr / Mod.No:


Artikelnr. / Art.No :


Serien-Nr. / Serial number :


Hersteller / Manufacturer :


Auftraggeber:
Customer


Auftragsnummer:
Order No.


Anzahl der Seiten des Kalibrierscheines: 2


Number of pages of the certificate


Datum der Kalibrierung:
Date of calibration


Dieser Kalibrierschein darf nur vollständig und unverändert weiterverbreitet werden. Auszüge oder Änderungen bedürfen 
der Genehmigung des ausstellenden Kalibrierlaboratoriums. 
Dieser Kalibrierschein ist auch ohne Unterschrift gültig
This calibration certificate may not be reproduced other then in full text except with the permission of the issuing laboratory.


This calibration certificate is valid without a signature.


This calibration certificate is based on the German issue. In case of doubt only the German version is valid.


Datum der Ausstellung Freigabe des Kalibrierscheins durch Bearbeiter
Leiter des Kalibrierlaboratoriums Person responsible


Approval of the calibration certificate by


Head of the calibration laboratory


Dr. rer. nat. Ludwig Freise T. Poppe
Postanschrift / Mailing address Telefon / Telephone


Kistler Remscheid GmbH ++49 (0) 2191 698-0


Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com


Kölner Strasse 71
DE - 42897 Remscheid


V-57756Kalibrierschein
Calibration certificate


Drehmomentaufnehmer mit Messgerät Dieser Kalibrierschein dokumentiert die Ergebnisse
aus der Ermittlung des Zusammenhangs zwischen
den angezeigten Werten dieses Messgerätes bzw.
dieser Messeinrichtung und den zugehörigen, durch
Normale festgelegten Werten der Messgröße
Drehmoment unter vorgegebenen Bedingungen.
Die verwendeten Normale sind rückgeführt auf das
DAkkS-Laboratorium der Kistler Remscheid GmbH,
welches nach DIN EN ISO/IEC 17025 arbeitet.
Das angewandte Kalibrierverfahren ist validiert.
Für die Einhaltung einer angemessenen Frist zur
Wiederholung der Kalibrierung ist der Benutzer
verantwortlich.


torque transducer with measuring box


30135006


30135006


50 N·m


1024729


SCHATZ GmbH, 42897 Remscheid


5413-5392/314B


9014020


1024210


SCHATZ GmbH, 42897 Remscheid
This calibration document proves the result from the


determination of the coherence between displayed


values of this measuring instrument resp. device


and corresponding torque values, that have been


fixed by comparisonstandards under given


conditions.


The comparison standards applied are traceable to


the DAkkS laboratory of Kistler Remscheid GmbH


which works according to DIN EN ISO/IEC 17025.


The applied calibration procedure is validated.


The item user is responsible for recalibration at


appropriate intervals.


Apex Tool Group


GmbH 


Industriestr. 1


73463 Westhausen


G000138256


vom/from 2021-05-05


2021-04-27


Date of issue


2021-05-06



KNN61

Typewritten Text

VM1698-4  50Nm







Kalibrierlaboratorium für die Messgrösse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle


Messgerätefähigkeitsuntersuchung
Measurement Capability Test


erstellt durch das Kalibrierlaboratorium


issued by the calibration laboratory


Kistler Remscheid GmbH
Kölner Strasse 71
DE - 42897 Remscheid Messgerätefähigkeitsuntersuchung


Gegenstand:
Object


Aufnehmer / Transducer :
Mod.Nr / Mod.No .:


Artikelnr. / Art.No. :


Auflösung / Resolution :


Serien-Nr. / Serial number : 1024729


Hersteller / Manufacturer : SCHATZ GmbH, 42897 Remscheid


Messgerät / Measuring box :
Mod.Nr / Mod.No .: 5413-5392/314B


Artikelnr. / Art.No. :


Serien-Nr. / Serial number : 1024210


Hersteller / Manufacturer : SCHATZ GmbH, 42897 Remscheid


Auftraggeber: Apex Tool Group


Customer GmbH 


Industriestr. 1


73463 Westhausen


Auftragsnummer: G000138256


Order No. vom/from 2021-05-05


Anzahl der Seiten des Kalibrierscheines: 3


Number of pages of the certificate


Datum der Kalibrierung:
Date of calibration


This calibration certificate is based on the German issue. In case of doubt only the German version is valid.


Freigabe der Messgerätefähigkeitsuntersuchung durch


Stellv. Leiter des Kalibrierlaboratoriums


Approval of the Measurement Capability Test by


Vice head of the calibration laboratory


Michael Stader


Postanschrift / Mailing address Telefon / Telephone


Kistler Remscheid GmbH ++49 (0) 2191 698-0


Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com


Kölner Strasse 71
DE - 42897 Remscheid


W-MGF 
Measurement Capability Test


Datum der Ausstellung


2021-05-07


9014020


20032-40°


Date of issue Person in charge


Bearbeiter


T. Poppe


2021-04-28


This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.                                                                                           


This calibration certificate is valid without a signature.


Dieser Kalibrierschein darf nur vollständig und unverändert weiterverbreitet werden. Auszüge oder Änderungen bedürfen der 
Genehmigung des ausstellenden Kalibrierlaboratoriums. 
Dieser Kalibrierschein ist auch ohne Unterschrift gültig.


This calibration document proves the result


from the determination of the coherence


between displayed values of this measuring


instrument resp. device and corresponding


torque values, that have been fixed by


comparisonstandards under given conditions.


The comparison standards applied are


traceable to the DAkkS laboratory of Kistler


Remscheid GmbH which works according to


DIN EN ISO/IEC 17025.


The applied calibration procedure is validated.


The user is obliged to have the object re-


calibrated at appropriate intervals.


Drehwinkelaufnehmer mit Messgerät


angle transducer with measuring box


Dieser Kalibrierschein dokumentiert die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerätes bzw. dieser
Messeinrichtung und den zugehörigen, durch
Normale festgelegten Werten der Messgröße
Drehmoment unter vorgegebenen
Bedingungen.
Die verwendeten Normale sind rückgeführt auf
das DAkkS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.
Das angewandte Kalibrierverfahren ist validiert.
Für die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.


30135006


0,25 °


30135006



KNN61

Typewritten Text

VM1698-4  50Nm







Kalibrierlaboratorium für die Messgrösse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle


Messgerätefähigkeitsuntersuchung
Measurement Capability Test


erstellt durch das Kalibrierlaboratorium


issued by the calibration laboratory


Kistler Remscheid GmbH
Kölner Strasse 71
DE - 42897 Remscheid Messgerätefähigkeitsuntersuchung


Gegenstand:
Object


Aufnehmer / Transducer :
Mod.Nr / Mod.No .:


Artikelnr. / Art.No. :


Auflösung / Resolution :


Serien-Nr. / Serial number : 1024729


Hersteller / Manufacturer :


Messgerät / Measuring box :
Mod.Nr / Mod.No .: 5413-5392/314B


Artikelnr. / Art.No. :


Serien-Nr. / Serial number : 1024210


Hersteller / Manufacturer :


Auftraggeber: Apex Tool Group


Customer GmbH 


Industriestr. 1


73463 Westhausen


Auftragsnummer: G000138256


Order No.


Anzahl der Seiten des Kalibrierscheines: 3


Number of pages of the certificate


Datum der Kalibrierung:
Date of calibration


This calibration certificate is based on the German issue. In case of doubt only the German version is valid.


Freigabe der Messgerätefähigkeitsuntersuchung durch


Stellv. Leiter des Kalibrierlaboratoriums


Approval of the Measurement Capability Test by


Vice head of the calibration laboratory


Michael Stader


Postanschrift / Mailing address Telefon / Telephone


Kistler Remscheid GmbH ++49 (0) 2191 698-0


Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com


Kölner Strasse 71
DE - 42897 Remscheid


Person in charge


Bearbeiter


SCHATZ GmbH, 42897 Remscheid


SCHATZ GmbH, 42897 Remscheid


9014020


Date of issue


This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.                                                                                          


This calibration certificate is valid without a signature.


Dieser Kalibrierschein darf nur vollständig und unverändert weiterverbreitet werden. Auszüge oder Änderungen bedürfen der 
Genehmigung des ausstellenden Kalibrierlaboratoriums. 
Dieser Kalibrierschein ist auch ohne Unterschrift gültig.


T. Poppe


This calibration document proves the result


from the determination of the coherence


between displayed values of this measuring


instrument resp. device and corresponding


torque values, that have been fixed by


comparisonstandards under given conditions.


The comparison standards applied are


traceable to the DAkkS laboratory of Kistler


Remscheid GmbH which works according to


DIN EN ISO/IEC 17025.


The applied calibration procedure is validated.


The user is obliged to have the object re-


calibrated at appropriate intervals.


2021-04-28


angle transducer with measuring box


Dieser Kalibrierschein dokumentiert die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerätes bzw. dieser
Messeinrichtung und den zugehörigen, durch
Normale festgelegten Werten der Messgröße
Drehmoment unter vorgegebenen
Bedingungen.
Die verwendeten Normale sind rückgeführt auf
das DAkkS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.
Das angewandte Kalibrierverfahren ist validiert.
Für die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.


30135006


0,25 °


20032-180°


30135006


W-MGF 
Measurement Capability Test


2021-05-07


Datum der Ausstellung


Drehwinkelaufnehmer mit Messgerät



KNN61

Typewritten Text

VM1698-4  50Nm







Messgerätefähigkeitsuntersuchung
Measurement Capability Test
Kalibrierlaboratorium für die Messgröße Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle


erstellt durch das Kalibrierlaboratorium


issued by the calibration laboratory


Kistler Remscheid GmbH
Kölner Strasse 71
DE - 42897 Remscheid


Gegenstand:
Object


Sensor / Sensor :


Mod.Nr / Mod.No:


Artikelnr. / Art.No :


Nennwert / Nom.value. :


Serien-Nr. / Serial number :


Hersteller / Manufacturer :


Messgerät / Measuring box :


Mod.Nr / Mod.No:


Artikelnr. / Art.No :


Serien-Nr. / Serial number :


Hersteller / Manufacturer :


Auftraggeber:
Customer


Auftragsnummer:
Order No.


Anzahl der Seiten des Kalibrierscheines: 2


Number of pages of the certificate


Datum der Kalibrierung:
Date of calibration


Dieser Kalibrierschein darf nur vollständig und unverändert weiterverbreitet werden. Auszüge oder Änderungen bedürfen 
der Genehmigung des ausstellenden Kalibrierlaboratoriums. 
Dieser Kalibrierschein ist auch ohne Unterschrift gültig
This calibration certificate may not be reproduced other then in full text except with the permission of the issuing laboratory.


This calibration certificate is valid without a signature.


This calibration certificate is based on the German issue. In case of doubt only the German version is valid.


Datum der Ausstellung Freigabe des Kalibrierscheins durch Bearbeiter
Leiter des Kalibrierlaboratoriums Person responsible


Approval of the calibration certificate by


Head of the calibration laboratory


Dr. rer. nat. Ludwig Freise T. Poppe
Postanschrift / Mailing address Telefon / Telephone


Kistler Remscheid GmbH ++49 (0) 2191 698-0


Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com


Kölner Strasse 71
DE - 42897 Remscheid


V-57757Kalibrierschein
Calibration certificate


Drehmomentaufnehmer mit Messgerät Dieser Kalibrierschein dokumentiert die Ergebnisse
aus der Ermittlung des Zusammenhangs zwischen
den angezeigten Werten dieses Messgerätes bzw.
dieser Messeinrichtung und den zugehörigen, durch
Normale festgelegten Werten der Messgröße
Drehmoment unter vorgegebenen Bedingungen.
Die verwendeten Normale sind rückgeführt auf das
DAkkS-Laboratorium der Kistler Remscheid GmbH,
welches nach DIN EN ISO/IEC 17025 arbeitet.
Das angewandte Kalibrierverfahren ist validiert.
Für die Einhaltung einer angemessenen Frist zur
Wiederholung der Kalibrierung ist der Benutzer
verantwortlich.


torque transducer with measuring box


5413-4820/120


90145017


120 N·m


1019923


SCHATZ GmbH, 42897 Remscheid


5413-5392/314B


9014020


1024210


SCHATZ GmbH, 42897 Remscheid
This calibration document proves the result from the


determination of the coherence between displayed


values of this measuring instrument resp. device


and corresponding torque values, that have been


fixed by comparisonstandards under given


conditions.


The comparison standards applied are traceable to


the DAkkS laboratory of Kistler Remscheid GmbH


which works according to DIN EN ISO/IEC 17025.


The applied calibration procedure is validated.


The item user is responsible for recalibration at


appropriate intervals.


Apex Tool Group


GmbH 


Industriestr. 1


73463 Westhausen


G000138256


vom/from 2021-05-05


2021-04-27


Date of issue


2021-05-06







Kalibrierlaboratorium für die Messgrösse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle


Messgerätefähigkeitsuntersuchung
Measurement Capability Test


erstellt durch das Kalibrierlaboratorium


issued by the calibration laboratory


Kistler Remscheid GmbH
Kölner Strasse 71
DE - 42897 Remscheid Messgerätefähigkeitsuntersuchung


Gegenstand:
Object


Aufnehmer / Transducer :
Mod.Nr / Mod.No .:


Artikelnr. / Art.No. :


Auflösung / Resolution :


Serien-Nr. / Serial number : 1019923


Hersteller / Manufacturer : SCHATZ GmbH, 42897 Remscheid


Messgerät / Measuring box :
Mod.Nr / Mod.No .: 5413-5392/314B


Artikelnr. / Art.No. :


Serien-Nr. / Serial number : 1024210


Hersteller / Manufacturer : SCHATZ GmbH, 42897 Remscheid


Auftraggeber: Apex Tool Group


Customer GmbH 


Industriestr. 1


73463 Westhausen


Auftragsnummer: G000138256


Order No. vom/from 2021-05-05


Anzahl der Seiten des Kalibrierscheines: 3


Number of pages of the certificate


Datum der Kalibrierung:
Date of calibration


This calibration certificate is based on the German issue. In case of doubt only the German version is valid.


Freigabe der Messgerätefähigkeitsuntersuchung durch


Stellv. Leiter des Kalibrierlaboratoriums


Approval of the Measurement Capability Test by


Vice head of the calibration laboratory


Michael Stader


Postanschrift / Mailing address Telefon / Telephone


Kistler Remscheid GmbH ++49 (0) 2191 698-0


Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com


Kölner Strasse 71
DE - 42897 Remscheid


W-MGF 
Measurement Capability Test


Datum der Ausstellung


2021-05-07


9014020


20033-40°


Date of issue Person in charge


Bearbeiter


T. Poppe


2021-04-28


This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.                                                                                           


This calibration certificate is valid without a signature.


Dieser Kalibrierschein darf nur vollständig und unverändert weiterverbreitet werden. Auszüge oder Änderungen bedürfen der 
Genehmigung des ausstellenden Kalibrierlaboratoriums. 
Dieser Kalibrierschein ist auch ohne Unterschrift gültig.


This calibration document proves the result


from the determination of the coherence


between displayed values of this measuring


instrument resp. device and corresponding


torque values, that have been fixed by


comparisonstandards under given conditions.


The comparison standards applied are


traceable to the DAkkS laboratory of Kistler


Remscheid GmbH which works according to


DIN EN ISO/IEC 17025.


The applied calibration procedure is validated.


The user is obliged to have the object re-


calibrated at appropriate intervals.


Drehwinkelaufnehmer mit Messgerät


angle transducer with measuring box


Dieser Kalibrierschein dokumentiert die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerätes bzw. dieser
Messeinrichtung und den zugehörigen, durch
Normale festgelegten Werten der Messgröße
Drehmoment unter vorgegebenen
Bedingungen.
Die verwendeten Normale sind rückgeführt auf
das DAkkS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.
Das angewandte Kalibrierverfahren ist validiert.
Für die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.


5413-4820/120


0,25 °


90145017







Kalibrierlaboratorium für die Messgrösse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle


Messgerätefähigkeitsuntersuchung
Measurement Capability Test


erstellt durch das Kalibrierlaboratorium


issued by the calibration laboratory


Kistler Remscheid GmbH
Kölner Strasse 71
DE - 42897 Remscheid Messgerätefähigkeitsuntersuchung


Gegenstand:
Object


Aufnehmer / Transducer :
Mod.Nr / Mod.No .:


Artikelnr. / Art.No. :


Auflösung / Resolution :


Serien-Nr. / Serial number : 1019923


Hersteller / Manufacturer :


Messgerät / Measuring box :
Mod.Nr / Mod.No .: 5413-5392/314B


Artikelnr. / Art.No. :


Serien-Nr. / Serial number : 1024210


Hersteller / Manufacturer :


Auftraggeber: Apex Tool Group


Customer GmbH 


Industriestr. 1


73463 Westhausen


Auftragsnummer: G000138256


Order No.


Anzahl der Seiten des Kalibrierscheines: 3


Number of pages of the certificate


Datum der Kalibrierung:
Date of calibration


This calibration certificate is based on the German issue. In case of doubt only the German version is valid.


Freigabe der Messgerätefähigkeitsuntersuchung durch


Stellv. Leiter des Kalibrierlaboratoriums


Approval of the Measurement Capability Test by


Vice head of the calibration laboratory


Michael Stader


Postanschrift / Mailing address Telefon / Telephone


Kistler Remscheid GmbH ++49 (0) 2191 698-0


Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com


Kölner Strasse 71
DE - 42897 Remscheid


Person in charge


Bearbeiter


SCHATZ GmbH, 42897 Remscheid


SCHATZ GmbH, 42897 Remscheid


9014020


Date of issue


This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.                                                                                          


This calibration certificate is valid without a signature.


Dieser Kalibrierschein darf nur vollständig und unverändert weiterverbreitet werden. Auszüge oder Änderungen bedürfen der 
Genehmigung des ausstellenden Kalibrierlaboratoriums. 
Dieser Kalibrierschein ist auch ohne Unterschrift gültig.


T. Poppe


This calibration document proves the result


from the determination of the coherence


between displayed values of this measuring


instrument resp. device and corresponding


torque values, that have been fixed by


comparisonstandards under given conditions.


The comparison standards applied are


traceable to the DAkkS laboratory of Kistler


Remscheid GmbH which works according to


DIN EN ISO/IEC 17025.


The applied calibration procedure is validated.


The user is obliged to have the object re-


calibrated at appropriate intervals.


2021-04-28


angle transducer with measuring box


Dieser Kalibrierschein dokumentiert die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerätes bzw. dieser
Messeinrichtung und den zugehörigen, durch
Normale festgelegten Werten der Messgröße
Drehmoment unter vorgegebenen
Bedingungen.
Die verwendeten Normale sind rückgeführt auf
das DAkkS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.
Das angewandte Kalibrierverfahren ist validiert.
Für die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.


5413-4820/120


0,25 °


20033-180°


90145017


W-MGF 
Measurement Capability Test


2021-05-07


Datum der Ausstellung


Drehwinkelaufnehmer mit Messgerät







Messgerätefähigkeitsuntersuchung
Measurement Capability Test
Kalibrierlaboratorium für die Messgröße Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle


erstellt durch das Kalibrierlaboratorium


issued by the calibration laboratory


Kistler Remscheid GmbH
Kölner Strasse 71
DE - 42897 Remscheid


Gegenstand:
Object


Sensor / Sensor :


Mod.Nr / Mod.No:


Artikelnr. / Art.No :


Nennwert / Nom.value. :


Serien-Nr. / Serial number :


Hersteller / Manufacturer :


Messgerät / Measuring box :


Mod.Nr / Mod.No:


Artikelnr. / Art.No :


Serien-Nr. / Serial number :


Hersteller / Manufacturer :


Auftraggeber:
Customer


Auftragsnummer:
Order No.


Anzahl der Seiten des Kalibrierscheines: 2


Number of pages of the certificate


Datum der Kalibrierung:
Date of calibration


Dieser Kalibrierschein darf nur vollständig und unverändert weiterverbreitet werden. Auszüge oder Änderungen bedürfen 
der Genehmigung des ausstellenden Kalibrierlaboratoriums. 
Dieser Kalibrierschein ist auch ohne Unterschrift gültig
This calibration certificate may not be reproduced other then in full text except with the permission of the issuing laboratory.


This calibration certificate is valid without a signature.


This calibration certificate is based on the German issue. In case of doubt only the German version is valid.


Datum der Ausstellung Freigabe des Kalibrierscheins durch Bearbeiter
Leiter des Kalibrierlaboratoriums Person responsible


Approval of the calibration certificate by


Head of the calibration laboratory


Dr. rer. nat. Ludwig Freise T. Poppe
Postanschrift / Mailing address Telefon / Telephone


Kistler Remscheid GmbH ++49 (0) 2191 698-0


Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com


Kölner Strasse 71
DE - 42897 Remscheid


V-57758Kalibrierschein
Calibration certificate


Drehmomentaufnehmer mit Messgerät Dieser Kalibrierschein dokumentiert die Ergebnisse
aus der Ermittlung des Zusammenhangs zwischen
den angezeigten Werten dieses Messgerätes bzw.
dieser Messeinrichtung und den zugehörigen, durch
Normale festgelegten Werten der Messgröße
Drehmoment unter vorgegebenen Bedingungen.
Die verwendeten Normale sind rückgeführt auf das
DAkkS-Laboratorium der Kistler Remscheid GmbH,
welches nach DIN EN ISO/IEC 17025 arbeitet.
Das angewandte Kalibrierverfahren ist validiert.
Für die Einhaltung einer angemessenen Frist zur
Wiederholung der Kalibrierung ist der Benutzer
verantwortlich.


torque transducer with measuring box


5413-4820/250


18034385


250 N·m


5537037


SCHATZ GmbH, 42897 Remscheid


5413-5392/314B


9014020


1024210


SCHATZ GmbH, 42897 Remscheid
This calibration document proves the result from the


determination of the coherence between displayed


values of this measuring instrument resp. device


and corresponding torque values, that have been


fixed by comparisonstandards under given


conditions.


The comparison standards applied are traceable to


the DAkkS laboratory of Kistler Remscheid GmbH


which works according to DIN EN ISO/IEC 17025.


The applied calibration procedure is validated.


The item user is responsible for recalibration at


appropriate intervals.


Apex Tool Group


GmbH 


Industriestr. 1


73463 Westhausen


G000138256


vom/from 2021-05-05


2021-04-27


Date of issue


2021-05-06







Kalibrierlaboratorium für die Messgrösse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle


Messgerätefähigkeitsuntersuchung
Measurement Capability Test


erstellt durch das Kalibrierlaboratorium


issued by the calibration laboratory


Kistler Remscheid GmbH
Kölner Strasse 71
DE - 42897 Remscheid Messgerätefähigkeitsuntersuchung


Gegenstand:
Object


Aufnehmer / Transducer :
Mod.Nr / Mod.No .:


Artikelnr. / Art.No. :


Auflösung / Resolution :


Serien-Nr. / Serial number : 5537037


Hersteller / Manufacturer :


Messgerät / Measuring box :
Mod.Nr / Mod.No .: 5413-5392/314B


Artikelnr. / Art.No. :


Serien-Nr. / Serial number : 1024210


Hersteller / Manufacturer : SCHATZ GmbH, 42897 Remscheid


Auftraggeber: Apex Tool Group


Customer GmbH 


Industriestr. 1


73463 Westhausen


Auftragsnummer: G000138256


Order No. vom/from 2021-05-05


Anzahl der Seiten des Kalibrierscheines: 3


Number of pages of the certificate


Datum der Kalibrierung:
Date of calibration


This calibration certificate is based on the German issue. In case of doubt only the German version is valid.


Freigabe der Messgerätefähigkeitsuntersuchung durch


Stellv. Leiter des Kalibrierlaboratoriums


Approval of the Measurement Capability Test by


Vice head of the calibration laboratory


Michael Stader


Postanschrift / Mailing address Telefon / Telephone


Kistler Remscheid GmbH ++49 (0) 2191 698-0


Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com


Kölner Strasse 71
DE - 42897 Remscheid


W-MGF 
Measurement Capability Test


Datum der Ausstellung


2021-05-07


9014020


20034-40°


Date of issue Person in charge


Bearbeiter


T. Poppe


2021-04-28


This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.                                                                                           


This calibration certificate is valid without a signature.


Dieser Kalibrierschein darf nur vollständig und unverändert weiterverbreitet werden. Auszüge oder Änderungen bedürfen der 
Genehmigung des ausstellenden Kalibrierlaboratoriums. 
Dieser Kalibrierschein ist auch ohne Unterschrift gültig.


This calibration document proves the result


from the determination of the coherence


between displayed values of this measuring


instrument resp. device and corresponding


torque values, that have been fixed by


comparisonstandards under given conditions.


The comparison standards applied are


traceable to the DAkkS laboratory of Kistler


Remscheid GmbH which works according to


DIN EN ISO/IEC 17025.


The applied calibration procedure is validated.


The user is obliged to have the object re-


calibrated at appropriate intervals.


Kistler Remscheid GmbH, 42897 Remscheid


Drehwinkelaufnehmer mit Messgerät


angle transducer with measuring box


Dieser Kalibrierschein dokumentiert die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerätes bzw. dieser
Messeinrichtung und den zugehörigen, durch
Normale festgelegten Werten der Messgröße
Drehmoment unter vorgegebenen
Bedingungen.
Die verwendeten Normale sind rückgeführt auf
das DAkkS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.
Das angewandte Kalibrierverfahren ist validiert.
Für die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.


5413-4820/250


0,25 °


18034385







Kalibrierlaboratorium für die Messgrösse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle


Messgerätefähigkeitsuntersuchung
Measurement Capability Test


erstellt durch das Kalibrierlaboratorium


issued by the calibration laboratory


Kistler Remscheid GmbH
Kölner Strasse 71
DE - 42897 Remscheid Messgerätefähigkeitsuntersuchung


Gegenstand:
Object


Aufnehmer / Transducer :
Mod.Nr / Mod.No .:


Artikelnr. / Art.No. :


Auflösung / Resolution :


Serien-Nr. / Serial number : 5537037


Hersteller / Manufacturer :


Messgerät / Measuring box :
Mod.Nr / Mod.No .: 5413-5392/314B


Artikelnr. / Art.No. :


Serien-Nr. / Serial number : 1024210


Hersteller / Manufacturer :


Auftraggeber: Apex Tool Group


Customer GmbH 


Industriestr. 1


73463 Westhausen


Auftragsnummer: G000138256


Order No.


Anzahl der Seiten des Kalibrierscheines: 3


Number of pages of the certificate


Datum der Kalibrierung:
Date of calibration


This calibration certificate is based on the German issue. In case of doubt only the German version is valid.


Freigabe der Messgerätefähigkeitsuntersuchung durch


Stellv. Leiter des Kalibrierlaboratoriums


Approval of the Measurement Capability Test by


Vice head of the calibration laboratory


Michael Stader


Postanschrift / Mailing address Telefon / Telephone


Kistler Remscheid GmbH ++49 (0) 2191 698-0


Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com


Kölner Strasse 71
DE - 42897 Remscheid


Person in charge


Bearbeiter


Kistler Remscheid GmbH, 42897 Remscheid


SCHATZ GmbH, 42897 Remscheid


9014020


Date of issue


This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.                                                                                          


This calibration certificate is valid without a signature.


Dieser Kalibrierschein darf nur vollständig und unverändert weiterverbreitet werden. Auszüge oder Änderungen bedürfen der 
Genehmigung des ausstellenden Kalibrierlaboratoriums. 
Dieser Kalibrierschein ist auch ohne Unterschrift gültig.


T. Poppe


This calibration document proves the result


from the determination of the coherence


between displayed values of this measuring


instrument resp. device and corresponding


torque values, that have been fixed by


comparisonstandards under given conditions.


The comparison standards applied are


traceable to the DAkkS laboratory of Kistler


Remscheid GmbH which works according to


DIN EN ISO/IEC 17025.


The applied calibration procedure is validated.


The user is obliged to have the object re-


calibrated at appropriate intervals.


2021-04-28


angle transducer with measuring box


Dieser Kalibrierschein dokumentiert die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerätes bzw. dieser
Messeinrichtung und den zugehörigen, durch
Normale festgelegten Werten der Messgröße
Drehmoment unter vorgegebenen
Bedingungen.
Die verwendeten Normale sind rückgeführt auf
das DAkkS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.
Das angewandte Kalibrierverfahren ist validiert.
Für die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.


5413-4820/250


0,25 °


20034-180°


18034385


W-MGF 
Measurement Capability Test


2021-05-07


Datum der Ausstellung


Drehwinkelaufnehmer mit Messgerät







Messgerätefähigkeitsuntersuchung
Measurement Capability Test
Kalibrierlaboratorium für die Messgröße Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle


erstellt durch das Kalibrierlaboratorium


issued by the calibration laboratory


Kistler Remscheid GmbH
Kölner Strasse 71
DE - 42897 Remscheid


Gegenstand:
Object


Sensor / Sensor :


Mod.Nr / Mod.No:


Artikelnr. / Art.No :


Nennwert / Nom.value. :


Serien-Nr. / Serial number :


Hersteller / Manufacturer :


Messgerät / Measuring box :


Mod.Nr / Mod.No:


Artikelnr. / Art.No :


Serien-Nr. / Serial number :


Hersteller / Manufacturer :


Auftraggeber:
Customer


Auftragsnummer:
Order No.


Anzahl der Seiten des Kalibrierscheines: 2


Number of pages of the certificate


Datum der Kalibrierung:
Date of calibration


Dieser Kalibrierschein darf nur vollständig und unverändert weiterverbreitet werden. Auszüge oder Änderungen bedürfen 
der Genehmigung des ausstellenden Kalibrierlaboratoriums. 
Dieser Kalibrierschein ist auch ohne Unterschrift gültig
This calibration certificate may not be reproduced other then in full text except with the permission of the issuing laboratory.


This calibration certificate is valid without a signature.


This calibration certificate is based on the German issue. In case of doubt only the German version is valid.


Datum der Ausstellung Freigabe des Kalibrierscheins durch Bearbeiter
Leiter des Kalibrierlaboratoriums Person responsible


Approval of the calibration certificate by


Head of the calibration laboratory


Dr. rer. nat. Ludwig Freise T. Poppe
Postanschrift / Mailing address Telefon / Telephone


Kistler Remscheid GmbH ++49 (0) 2191 698-0


Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com


Kölner Strasse 71
DE - 42897 Remscheid


V-57759Kalibrierschein
Calibration certificate


Drehmomentaufnehmer mit Messgerät Dieser Kalibrierschein dokumentiert die Ergebnisse
aus der Ermittlung des Zusammenhangs zwischen
den angezeigten Werten dieses Messgerätes bzw.
dieser Messeinrichtung und den zugehörigen, durch
Normale festgelegten Werten der Messgröße
Drehmoment unter vorgegebenen Bedingungen.
Die verwendeten Normale sind rückgeführt auf das
DAkkS-Laboratorium der Kistler Remscheid GmbH,
welches nach DIN EN ISO/IEC 17025 arbeitet.
Das angewandte Kalibrierverfahren ist validiert.
Für die Einhaltung einer angemessenen Frist zur
Wiederholung der Kalibrierung ist der Benutzer
verantwortlich.


torque transducer with measuring box


5413-4820/1k


90145013


1000 N·m


1030939


SCHATZ GmbH, 42897 Remscheid


5413-5392/314B


9014020


1024210


SCHATZ GmbH, 42897 Remscheid
This calibration document proves the result from the


determination of the coherence between displayed


values of this measuring instrument resp. device


and corresponding torque values, that have been


fixed by comparisonstandards under given


conditions.


The comparison standards applied are traceable to


the DAkkS laboratory of Kistler Remscheid GmbH


which works according to DIN EN ISO/IEC 17025.


The applied calibration procedure is validated.


The item user is responsible for recalibration at


appropriate intervals.


Apex Tool Group


GmbH 


Industriestr. 1


73463 Westhausen


G000138256


vom/from 2021-05-05


2021-04-27


Date of issue


2021-05-07







Kalibrierlaboratorium für die Messgrösse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle


Messgerätefähigkeitsuntersuchung
Measurement Capability Test


erstellt durch das Kalibrierlaboratorium


issued by the calibration laboratory


Kistler Remscheid GmbH
Kölner Strasse 71
DE - 42897 Remscheid Messgerätefähigkeitsuntersuchung


Gegenstand:
Object


Aufnehmer / Transducer :
Mod.Nr / Mod.No .:


Artikelnr. / Art.No. :


Auflösung / Resolution :


Serien-Nr. / Serial number : 1030939


Hersteller / Manufacturer :


Messgerät / Measuring box :
Mod.Nr / Mod.No .: 5413-5392/314B


Artikelnr. / Art.No. :


Serien-Nr. / Serial number : 1024210


Hersteller / Manufacturer : SCHATZ GmbH, 42897 Remscheid


Auftraggeber: Apex Tool Group


Customer GmbH 


Industriestr. 1


73463 Westhausen


Auftragsnummer: G000138256


Order No. vom/from 2021-05-05


Anzahl der Seiten des Kalibrierscheines: 3


Number of pages of the certificate


Datum der Kalibrierung:
Date of calibration


This calibration certificate is based on the German issue. In case of doubt only the German version is valid.


Freigabe der Messgerätefähigkeitsuntersuchung durch


Stellv. Leiter des Kalibrierlaboratoriums


Approval of the Measurement Capability Test by


Vice head of the calibration laboratory


Michael Stader


Postanschrift / Mailing address Telefon / Telephone


Kistler Remscheid GmbH ++49 (0) 2191 698-0


Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com


Kölner Strasse 71
DE - 42897 Remscheid


W-MGF 
Measurement Capability Test


Datum der Ausstellung


2021-05-07


9014020


20035-40°


Date of issue Person in charge


Bearbeiter


T. Poppe


2021-04-28


This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.                                                                                           


This calibration certificate is valid without a signature.


Dieser Kalibrierschein darf nur vollständig und unverändert weiterverbreitet werden. Auszüge oder Änderungen bedürfen der 
Genehmigung des ausstellenden Kalibrierlaboratoriums. 
Dieser Kalibrierschein ist auch ohne Unterschrift gültig.


This calibration document proves the result


from the determination of the coherence


between displayed values of this measuring


instrument resp. device and corresponding


torque values, that have been fixed by


comparisonstandards under given conditions.


The comparison standards applied are


traceable to the DAkkS laboratory of Kistler


Remscheid GmbH which works according to


DIN EN ISO/IEC 17025.


The applied calibration procedure is validated.


The user is obliged to have the object re-


calibrated at appropriate intervals.


SCHATZ GmbH, 42897 Remscheid


Drehwinkelaufnehmer mit Messgerät


angle transducer with measuring box


Dieser Kalibrierschein dokumentiert die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerätes bzw. dieser
Messeinrichtung und den zugehörigen, durch
Normale festgelegten Werten der Messgröße
Drehmoment unter vorgegebenen
Bedingungen.
Die verwendeten Normale sind rückgeführt auf
das DAkkS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.
Das angewandte Kalibrierverfahren ist validiert.
Für die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.


5413-4820/1k


0,25 °


90145013







Kalibrierlaboratorium für die Messgrösse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle


Messgerätefähigkeitsuntersuchung
Measurement Capability Test


erstellt durch das Kalibrierlaboratorium


issued by the calibration laboratory


Kistler Remscheid GmbH
Kölner Strasse 71
DE - 42897 Remscheid Messgerätefähigkeitsuntersuchung


Gegenstand:
Object


Aufnehmer / Transducer :
Mod.Nr / Mod.No .:


Artikelnr. / Art.No. :


Auflösung / Resolution :


Serien-Nr. / Serial number : 1030939


Hersteller / Manufacturer :


Messgerät / Measuring box :
Mod.Nr / Mod.No .: 5413-5392/314B


Artikelnr. / Art.No. :


Serien-Nr. / Serial number : 1024210


Hersteller / Manufacturer :


Auftraggeber: Apex Tool Group


Customer GmbH 


Industriestr. 1


73463 Westhausen


Auftragsnummer: G000138256


Order No.


Anzahl der Seiten des Kalibrierscheines: 3


Number of pages of the certificate


Datum der Kalibrierung:
Date of calibration


This calibration certificate is based on the German issue. In case of doubt only the German version is valid.


Freigabe der Messgerätefähigkeitsuntersuchung durch


Stellv. Leiter des Kalibrierlaboratoriums


Approval of the Measurement Capability Test by


Vice head of the calibration laboratory


Michael Stader


Postanschrift / Mailing address Telefon / Telephone


Kistler Remscheid GmbH ++49 (0) 2191 698-0


Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com


Kölner Strasse 71
DE - 42897 Remscheid


Person in charge


Bearbeiter


SCHATZ GmbH, 42897 Remscheid


SCHATZ GmbH, 42897 Remscheid


9014020


Date of issue


This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.                                                                                          


This calibration certificate is valid without a signature.


Dieser Kalibrierschein darf nur vollständig und unverändert weiterverbreitet werden. Auszüge oder Änderungen bedürfen der 
Genehmigung des ausstellenden Kalibrierlaboratoriums. 
Dieser Kalibrierschein ist auch ohne Unterschrift gültig.


T. Poppe


This calibration document proves the result


from the determination of the coherence


between displayed values of this measuring


instrument resp. device and corresponding


torque values, that have been fixed by


comparisonstandards under given conditions.


The comparison standards applied are


traceable to the DAkkS laboratory of Kistler


Remscheid GmbH which works according to


DIN EN ISO/IEC 17025.


The applied calibration procedure is validated.


The user is obliged to have the object re-


calibrated at appropriate intervals.


2021-04-28


angle transducer with measuring box


Dieser Kalibrierschein dokumentiert die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerätes bzw. dieser
Messeinrichtung und den zugehörigen, durch
Normale festgelegten Werten der Messgröße
Drehmoment unter vorgegebenen
Bedingungen.
Die verwendeten Normale sind rückgeführt auf
das DAkkS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.
Das angewandte Kalibrierverfahren ist validiert.
Für die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.


5413-4820/1k


0,25 °


20035-180°


90145013


W-MGF 
Measurement Capability Test


2021-05-07


Datum der Ausstellung


Drehwinkelaufnehmer mit Messgerät
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