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Homologation of nutrunners


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


5 s 11 s 8 s 33 s 9 s 46 s


285 rpm 285 rpm 285 rpm 285 rpm 285 rpm 285 rpm


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


2,91 4,03 3,19 4,55 3,88 5,85


2,48 2,52 2,75 3,30 3,38 3,89


3,65 3,98 3,55 4,94 3,71 7,08


3,37 2,67 3,15 3,08 3,40 4,66


2,76 4,36 3,28 5,03 3,06 5,35


2,75 3,35 3,12 3,51 2,79 3,48


2,76 3,98 3,19 4,55 3,06 5,35


2,48 2,52 2,75 3,08 2,79 3,48


Target: ≥ 1.67 Rating


Cm 2,76 OK


Cmk 2,48 OK


 


 


 


 


 


 


Target Target: ±


Actual: ± Actual: ±


Target: ± Target: ±


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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Test torque


10,00 NmAngle start torque
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Accuracy class: 7 %
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Cm / Cmk values achieved
According VDI/VDE 2647 February 2013
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Tolerances of rotational angle homologation


Measurements with angle correction


Tool Serial nos.


GC0023


Speed in 1st stage


Test data
60 % of max. torque


Capability index


Cm


Cmk


Cm


Cm


Cmk


Min. Cm/Cmk


Cm


Apex Tool Group


Angle start torque


Speed in last stage


Tool Serial nos.


CellTek Tool


Test data


Test torque


GC0020


GC0016


Cmk


7 %


5,96 %


OK


7 %


Speed in 1st stage


Rating


Rating OK


5°


1,5°


OK


10°


3,4°


OK


4,95 %


1,4° 3,3°Angle


Angle


Torque


Angle


Torque


Torque


Speed in last stage


10,00 Nm


3,16 %


30,00 Nm 40,00 Nm


285 rpm 285 rpm


50 rpm 50 rpm


3,51 %


3,4°


4,95 %


3,2°


4,32 %


5,41 %
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5,96 %
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Homologation of nutrunners


 


 


 


 


 


 


Target: ± Target: ±


Actual: ± Actual: ±


Target: ± Target: ±


Actual: ± Actual: ±


* The homologation was performed with a 26 volt battery.


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


C
le


co
-C


T
B


A
W


50
3


Break time 5 s 10 s


Angle start torque 10,00 Nm 10,00 Nm 


Test torque 30,00 Nm 40,00 Nm


Speed in 1st stage 285 rpm 285 rpm


Speed in last stage 50 rpm 50 rpm


GC0016
Torque


GC0023
Torque


Torque


Angle
5° 10°


1,5° 4,3°


Rating OK OK


7,00 % 7,00 %


5,19 % 4,98 %


Rating OK OK


3,62 %


Angle 1,2°


Angle 1,1° 3,4°


3,00 %


4,3°


GC0020
Torque 5,19 % 4,98 %


3,79 % 3,62 %


Angle 1,5° 3,4°


Apex Tool Group Tolerances of rotational angle homologation


CellTek Tool Measurements without angle correction


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


40° 180°
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Test sheet no. 1a


General specifications


Manufacturer: Apex Tool Group Assembly tool type:


Tool model: Cleco-CTBAW503 Serial numbers: GC0016, GC0020, GC0023


Torque range: 13 Nm to 50 Nm


Rated capacity: 2000 mAh 5000 mAh


Battery voltage:


Weight (without battery):


Weight (with battery): 2,06 kg 2,36 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): 180 runs 240 runs


Hard joint (H): 215 runs 715 runs


start end


at the output drive: 20 °C 33 °C


on the electric motor: 20 °C 42 °C


on the handle: 20 °C 37 °C


Output type:


Output drive size: 3/8 "


Electric tool (EC type)


Square drive


18 Volt


1,63 kg


285 rpm


0 rpm


63,0 dB(A)


30.03.2021


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


Temperature of electrical tools:


285 rpm


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


Number of duty cycles with a 
battery at 100% torque
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Test sheet no. 1b


Specifications of controller


Manufacturer: Apex Tool Group Serial number: AXABH0001


Tool model: 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


30.03.2021


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 22,41 - 22,41 -
Tolerance down / up 7 % 7 %
Average torque 23,85 Nm 23,47 Nm
Standard deviation 0,19 Nm 0,14 Nm
Torque scatter (99,73%) 1,16 Nm 0,84 Nm
Cm 2,91 4,03
Cmk 2,48 2,52


 


b) Min. Cm hard/soft (lowest value) 2,91
Min. Cmk hard/soft (lowest value) 2,48


Capability is reached if minimum Cmk value ≥1.67


Note:


30.03.2021


11,73


LH


GC0016


24,10 Nm


Test sheet no. 2


25,79 Nm 25,79 Nm


17,54 %


285 rpm


143,11
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.75
Potential Capability index = Cm 2.76


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 1.2227R 0.79T 3.38
x+3s 24.7208xmax 24.53USL 25.79
x-3s 23.4980xmin 23.74LSL 22.41
x 24.1094Tm 24.10


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_d Char.Descr. VM1698-4 Inspection Val. 24,10 1,69 USL 25,79


Serial No. 1024210 Unit Nm -1,69 LSL 22,41


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 29.03.2021 14:47:11 to 29.03.2021 14:59:17


Rem. TQ 30% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0023_dM.DFD


SN: GC0016  Page 4 of 87







Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 23,89 23,91 24,12 24,33 24,16 24,48 24,01 24,11 24,20 23,86


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


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


1024210 VM1698-4 24,49 24,06 23,94 23,97 24,39 24,11 24,47 24,10 24,33 24,50


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


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


1024210 VM1698-4 24,12 23,83 23,91 24,51 23,86 24,26 24,12 24,24 23,96 24,21


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


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


1024210 VM1698-4 23,93 24,25 23,99 23,75 24,11 23,99 23,74 24,19 24,44 24,03


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


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


1024210 VM1698-4 24,12 24,17 23,87 23,93 24,15 23,99 23,91 24,19 23,83 23,84


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


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


1024210 VM1698-4 24,37 24,46 24,48 23,92 23,87 24,51 24,28 24,33 24,15 24,33


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


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


1024210 VM1698-4 24,03 23,94 24,18 24,19 24,26 23,93 23,78 24,06 23,85 24,09


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


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


1024210 VM1698-4 23,97 23,97 24,02 24,00 23,95 23,95 24,14 23,91 24,03 24,03


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_d


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;


Page
1 2/


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0023_dM.DFD


SN: GC0016  Page 5 of 87







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


1024210 VM1698-4 23,89 23,99 24,23 23,91 24,53 24,31 23,94 24,38 24,09 23,85


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


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


1024210 VM1698-4 24,12 24,31 24,31 24,09 24,32 24,25 24,12 24,23 23,84 24,38


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_d


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;


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


Critical  capability index = Cmk 12.95
Potential Capability index = Cm 14.10


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 0.2397R 0.20T 3.38
x+3s 24.3575xmax 24.36USL 25.79
x-3s 24.1177xmin 24.16LSL 22.41
x 24.2376Tm 24.10


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_d Char.Descr. T55-3000032-35 Inspection Val. 24,10 1,69 USL 25,79


Serial No. 192972 Unit Nm -1,69 LSL 22,41


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 29.03.2021 14:47:11 to 29.03.2021 14:59:17


Rem. TQ 30% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 24,18 24,21 24,26 24,24 24,34 24,21 24,22 24,16 24,36 24,25


192972 T55-3000032-35 29,00 29,00 30,00 31,00 30,00 31,00 30,00 30,00 31,00 29,00


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


192972 T55-3000032-35 24,20 24,23 24,24 24,24 24,23 24,21 24,35 24,33 24,25 24,25


192972 T55-3000032-35 30,00 29,00 29,00 30,00 31,00 31,00 31,00 30,00 31,00 31,00


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


192972 T55-3000032-35 24,25 24,21 24,18 24,30 24,28 24,25 24,25 24,24 24,22 24,17


192972 T55-3000032-35 30,00 30,00 30,00 31,00 30,00 31,00 30,00 31,00 30,00 31,00


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


192972 T55-3000032-35 24,22 24,22 24,18 24,26 24,25 24,25 24,25 24,18 24,22 24,21


192972 T55-3000032-35 30,00 31,00 30,00 29,00 31,00 29,00 30,00 31,00 31,00 30,00


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


192972 T55-3000032-35 24,25 24,22 24,23 24,25 24,30 24,21 24,20 24,21 24,21 24,23


192972 T55-3000032-35 31,00 31,00 30,00 30,00 31,00 30,00 30,00 31,00 30,00 29,00


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


192972 T55-3000032-35 24,25 24,27 24,23 24,19 24,22 24,19 24,29 24,21 24,23 24,25


192972 T55-3000032-35 31,00 31,00 32,00 30,00 29,00 31,00 31,00 31,00 30,00 31,00


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


192972 T55-3000032-35 24,25 24,23 24,27 24,22 24,23 24,26 24,23 24,19 24,20 24,21


192972 T55-3000032-35 29,00 30,00 30,00 30,00 31,00 29,00 30,00 30,00 30,00 31,00


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


192972 T55-3000032-35 24,21 24,25 24,26 24,25 24,23 24,19 24,25 24,27 24,19 24,25


192972 T55-3000032-35 30,00 30,00 31,00 30,00 30,00 30,00 30,00 29,00 30,00 30,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_d


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;


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


192972 T55-3000032-35 24,26 24,20 24,34 24,29 24,23 24,18 24,23 24,27 24,17 24,26


192972 T55-3000032-35 29,00 31,00 31,00 29,00 32,00 31,00 29,00 31,00 30,00 30,00


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


192972 T55-3000032-35 24,24 24,27 24,25 24,24 24,27 24,21 24,26 24,33 24,18 24,25


192972 T55-3000032-35 30,00 31,00 31,00 30,00 31,00 31,00 30,00 30,00 30,00 31,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_d


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;
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Homologation of nutrunners


Model: CTBAW503 Angle degree:
Serial no: GC0016 Test torque:


Torque graphs


Torque / Time / Speed


Value no. 100


Torque / Time / Speed


30°


Value no. 100
Graph


Value no. 1
Graph


Torque / Angle / Speed


Value no. 1


Machine Capability Study 30 %


24,1 Nm


Graph
Torque / Angle / Speed


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


Critical  capability index = Cmk 3.35
Potential Capability index = Cm 4.36


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 0.7758R 0.59T 3.38
x+3s 24.0980xmax 24.01USL 25.79
x-3s 23.3222xmin 23.42LSL 22.41
x 23.7101Tm 24.10


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_c Char.Descr. VM1698-4 Inspection Val. 24,10 1,69 USL 25,79


Serial No. 1024210 Unit Nm -1,69 LSL 22,41


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 29.03.2021 15:03:41 to 29.03.2021 15:28:45


Rem. TQ 30% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 23,70 23,53 23,68 23,54 23,75 23,69 23,78 23,88 23,70 23,48


1024210 VM1698-4 359,75 361,75 358,00 363,75 355,00 375,25 359,25 370,50 352,75 354,25


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


1024210 VM1698-4 23,73 23,87 23,79 23,73 23,65 23,88 23,67 23,80 23,78 23,69


1024210 VM1698-4 365,25 363,75 368,25 356,00 364,50 366,00 353,50 372,25 365,25 366,25


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


1024210 VM1698-4 23,68 24,01 23,71 23,63 23,54 23,67 23,49 23,99 23,70 23,75


1024210 VM1698-4 371,50 356,50 354,00 370,75 361,00 358,00 363,50 369,25 365,75 362,75


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


1024210 VM1698-4 23,77 23,67 23,89 23,72 23,80 23,67 23,59 23,83 23,86 23,53


1024210 VM1698-4 370,00 364,50 363,50 364,00 369,00 359,25 357,00 358,75 374,25 360,00


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


1024210 VM1698-4 23,73 23,65 23,64 23,66 23,94 23,61 23,73 23,74 23,95 23,53


1024210 VM1698-4 358,50 370,75 366,00 357,50 370,00 367,25 368,50 360,75 366,75 356,00


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


1024210 VM1698-4 23,70 23,52 23,83 23,43 23,72 23,71 23,57 23,76 23,66 23,57


1024210 VM1698-4 365,75 348,50 363,75 360,00 368,75 356,75 368,25 371,00 351,25 367,50


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


1024210 VM1698-4 23,75 24,01 23,52 23,60 23,58 23,71 23,62 23,53 23,62 23,63


1024210 VM1698-4 370,75 373,75 360,25 368,75 365,25 360,50 359,00 368,75 355,75 355,75


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


1024210 VM1698-4 23,64 23,88 23,65 23,86 23,76 23,84 23,66 23,68 23,68 23,61


1024210 VM1698-4 363,50 383,75 366,25 373,00 355,50 365,75 368,00 362,25 353,75 350,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_c


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 23,67 23,76 23,84 23,82 23,76 23,61 23,86 23,79 23,54 23,87


1024210 VM1698-4 360,25 364,75 362,50 356,50 365,00 364,50 367,75 352,00 352,00 364,50


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


1024210 VM1698-4 23,73 23,77 23,86 23,90 23,47 23,86 23,66 23,42 23,64 23,88


1024210 VM1698-4 369,25 358,00 356,75 364,25 363,00 368,50 357,25 345,00 370,25 370,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_c


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 25.96
Potential Capability index = Cm 26.46


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 0.1277R 0.10T 3.38
x+3s 24.1957xmax 24.20USL 25.79
x-3s 24.0679xmin 24.10LSL 22.41
x 24.1318Tm 24.10


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_c Char.Descr. T55-3000032-35 Inspection Val. 24,10 1,69 USL 25,79


Serial No. 192972 Unit Nm -1,69 LSL 22,41


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 29.03.2021 15:03:41 to 29.03.2021 15:28:45


Rem. TQ 30% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 24,13 24,11 24,12 24,11 24,14 24,11 24,10 24,17 24,15 24,10


192972 T55-3000032-35 360,00 368,00 361,00 372,00 360,00 375,00 358,00 374,00 348,00 361,00


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


192972 T55-3000032-35 24,13 24,14 24,15 24,15 24,14 24,15 24,15 24,13 24,10 24,11


192972 T55-3000032-35 374,00 361,00 367,00 354,00 361,00 366,00 355,00 375,00 363,00 369,00


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


192972 T55-3000032-35 24,10 24,17 24,13 24,13 24,13 24,13 24,10 24,14 24,11 24,14


192972 T55-3000032-35 377,00 359,00 355,00 376,00 367,00 357,00 369,00 375,00 374,00 362,00


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


192972 T55-3000032-35 24,14 24,10 24,16 24,12 24,11 24,12 24,10 24,16 24,14 24,12


192972 T55-3000032-35 379,00 367,00 368,00 370,00 373,00 362,00 355,00 360,00 377,00 360,00


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


192972 T55-3000032-35 24,13 24,13 24,15 24,12 24,16 24,15 24,10 24,15 24,12 24,12


192972 T55-3000032-35 361,00 376,00 363,00 359,00 375,00 375,00 372,00 361,00 377,00 360,00


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


192972 T55-3000032-35 24,12 24,11 24,15 24,10 24,12 24,13 24,12 24,12 24,11 24,12


192972 T55-3000032-35 366,00 348,00 368,00 363,00 370,00 358,00 369,00 376,00 351,00 368,00


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


192972 T55-3000032-35 24,14 24,11 24,11 24,13 24,10 24,13 24,15 24,12 24,17 24,13


192972 T55-3000032-35 376,00 377,00 363,00 370,00 367,00 360,00 357,00 369,00 355,00 360,00


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


192972 T55-3000032-35 24,14 24,13 24,15 24,19 24,15 24,14 24,15 24,15 24,11 24,11


192972 T55-3000032-35 364,00 386,00 375,00 375,00 360,00 365,00 365,00 362,00 350,00 346,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_c


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192972 T55-3000032-35 24,18 24,13 24,15 24,15 24,16 24,13 24,20 24,14 24,14 24,14


192972 T55-3000032-35 360,00 365,00 361,00 357,00 365,00 366,00 370,00 354,00 360,00 374,00


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


192972 T55-3000032-35 24,13 24,13 24,15 24,10 24,14 24,15 24,14 24,12 24,12 24,10


192972 T55-3000032-35 373,00 363,00 361,00 363,00 365,00 375,00 355,00 344,00 375,00 374,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_c


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;
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Homologation of nutrunners


Model: CTBAW503 Angle degree:
Serial no: GC0016 Test torque:


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


Torque / Angle / Speed


Machine Capability Study 30 %


24,1 Nm
360°
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Homologation of nutrunners


Annex 2
Document no: 003/2021
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 39,62 - 39,62 -
Tolerance down / up 7 % 7 %
Average torque 42,19 Nm 41,78 Nm
Standard deviation 0,31 Nm 0,22 Nm
Torque scatter (99,73%) 1,87 Nm 1,31 Nm
Cm 3,19 4,55
Cmk 2,75 3,30


 


b) Min. Cm hard/soft (lowest value) 3,19
Min. Cmk hard/soft (lowest value) 2,75


Capability is reached if minimum Cmk value ≥1.67


Note:


Test sheet no. 3


30.03.2021


42,60 Nm


GC0016


253,14


20,89


H L


45,58 Nm 45,58 Nm


17,5 %


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


Critical  capability index = Cmk 3.12
Potential Capability index = Cm 3.28


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 1.8178R 1.49T 5.96
x+3s 43.3679xmax 43.29USL 45.58
x-3s 41.5501xmin 41.80LSL 39.62
x 42.4590Tm 42.60


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_h Char.Descr. VM1698-4 Inspection Val. 42,60 2,98 USL 45,58


Serial No. 1024210 Unit Nm -2,98 LSL 39,62


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 30.03.2021 07:08:30 to 30.03.2021 07:23:19


Rem. TQ 80% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 42,17 42,47 42,59 42,25 42,25 42,45 42,68 42,26 41,80 43,15


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


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


1024210 VM1698-4 42,94 43,29 42,54 42,74 42,96 42,33 42,19 42,71 42,89 42,59


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


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


1024210 VM1698-4 42,75 42,15 42,43 42,91 42,54 42,68 42,26 42,59 42,51 42,37


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


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


1024210 VM1698-4 42,50 42,90 42,28 42,37 42,45 42,14 42,48 42,48 42,66 42,19


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


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


1024210 VM1698-4 42,34 42,08 42,18 42,31 42,15 43,14 42,06 42,43 42,82 42,24


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


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


1024210 VM1698-4 42,75 42,70 42,66 42,82 42,53 42,22 42,08 42,75 42,33 42,11


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


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


1024210 VM1698-4 42,86 42,29 42,29 42,72 42,42 42,64 42,09 42,35 42,25 42,09


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


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


1024210 VM1698-4 42,25 42,34 42,48 42,41 42,07 42,54 42,12 42,35 42,60 42,16


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_h


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 42,06 43,05 42,09 42,07 42,28 42,03 41,98 42,29 42,76 42,47


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


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


1024210 VM1698-4 42,60 42,84 42,19 42,42 42,78 43,09 42,17 42,81 42,42 42,59


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_h


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 13.14
Potential Capability index = Cm 14.34


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 0.4158R 0.30T 5.96
x+3s 43.0563xmax 43.02USL 45.58
x-3s 42.6405xmin 42.72LSL 39.62
x 42.8484Tm 42.60


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_h Char.Descr. T55-3000032-35 Inspection Val. 42,60 2,98 USL 45,58


Serial No. 192972 Unit Nm -2,98 LSL 39,62


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 30.03.2021 07:08:31 to 30.03.2021 07:23:19


Rem. TQ 80% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 42,72 42,93 42,85 42,88 42,87 42,80 42,73 42,84 42,87 42,85


192972 T55-3000032-35 31,00 31,00 32,00 30,00 31,00 31,00 31,00 31,00 31,00 32,00


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


192972 T55-3000032-35 42,87 42,89 42,76 42,86 42,83 42,78 42,88 42,85 42,88 42,76


192972 T55-3000032-35 32,00 32,00 31,00 32,00 32,00 31,00 30,00 32,00 32,00 32,00


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


192972 T55-3000032-35 42,90 42,84 42,83 42,80 42,85 42,86 42,89 42,99 42,85 42,89


192972 T55-3000032-35 32,00 31,00 31,00 32,00 32,00 32,00 31,00 32,00 32,00 31,00


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


192972 T55-3000032-35 42,78 42,83 42,77 42,84 43,00 42,82 42,90 42,82 42,76 42,76


192972 T55-3000032-35 32,00 32,00 31,00 31,00 31,00 31,00 31,00 31,00 32,00 31,00


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


192972 T55-3000032-35 42,90 42,89 42,83 42,87 42,80 43,02 42,86 42,99 42,91 42,79


192972 T55-3000032-35 31,00 31,00 30,00 31,00 31,00 32,00 31,00 31,00 32,00 31,00


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


192972 T55-3000032-35 42,90 42,78 42,74 42,75 42,99 42,89 42,82 42,82 42,74 42,81


192972 T55-3000032-35 32,00 33,00 33,00 32,00 32,00 31,00 31,00 32,00 32,00 31,00


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


192972 T55-3000032-35 42,76 42,89 42,77 42,74 42,81 42,97 42,93 42,82 42,93 42,90


192972 T55-3000032-35 32,00 31,00 31,00 32,00 31,00 32,00 32,00 32,00 31,00 31,00


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


192972 T55-3000032-35 42,85 42,80 42,81 42,74 42,76 42,77 42,79 42,95 42,89 42,75


192972 T55-3000032-35 31,00 32,00 32,00 31,00 31,00 32,00 31,00 31,00 32,00 31,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_h


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192972 T55-3000032-35 42,94 42,86 42,84 42,90 42,84 42,79 42,86 42,88 42,79 42,95


192972 T55-3000032-35 31,00 33,00 31,00 31,00 32,00 31,00 31,00 32,00 32,00 32,00


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


192972 T55-3000032-35 42,85 42,97 42,82 42,98 42,76 42,82 42,90 42,90 42,87 42,91


192972 T55-3000032-35 32,00 32,00 31,00 32,00 33,00 32,00 32,00 33,00 32,00 33,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_h


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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Homologation of nutrunners


Model: CTBAW503 Angle degree:
Serial no: GC0016 Test torque:


Torque graphs Machine Capability Study 80 %


30°
42,6 Nm


Value no. 1
Graph


Torque / Angle / Speed


Value no. 1
Graph


Torque / Time / Speed


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 3.51
Potential Capability index = Cm 5.03


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 1.1849R 0.86T 5.96
x+3s 42.2903xmax 42.16USL 45.58
x-3s 41.1053xmin 41.30LSL 39.62
x 41.6978Tm 42.60


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_g Char.Descr. VM1698-4 Inspection Val. 42,60 2,98 USL 45,58


Serial No. 1024210 Unit Nm -2,98 LSL 39,62


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 30.03.2021 07:30:12 to 30.03.2021 08:26:13


Rem. TQ 80% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 41,72 41,95 41,63 41,70 42,08 42,06 41,55 42,03 41,90 41,54


1024210 VM1698-4 343,50 355,25 350,50 358,25 357,25 360,75 351,50 361,00 350,75 349,50


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


1024210 VM1698-4 41,67 41,58 42,16 41,88 41,64 41,96 41,53 41,81 41,51 41,86


1024210 VM1698-4 354,00 354,00 358,50 351,25 354,25 361,50 347,25 355,75 351,75 359,50


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


1024210 VM1698-4 41,71 42,11 41,64 42,15 41,43 41,94 41,97 41,80 41,56 41,69


1024210 VM1698-4 352,25 366,75 354,50 360,25 346,50 360,75 361,25 351,00 350,50 351,75


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


1024210 VM1698-4 41,60 41,55 41,44 41,87 41,51 41,37 41,59 41,47 41,86 42,05


1024210 VM1698-4 352,00 355,25 351,25 358,75 356,25 352,25 359,75 358,00 361,75 362,25


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


1024210 VM1698-4 41,79 41,30 41,60 41,75 41,70 41,38 41,59 42,13 41,97 41,64


1024210 VM1698-4 360,50 358,00 357,25 357,75 360,25 358,75 359,50 369,00 369,50 356,25


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


1024210 VM1698-4 41,40 41,50 41,89 41,52 41,64 41,37 41,57 41,72 41,57 41,91


1024210 VM1698-4 354,75 354,00 359,25 349,75 356,50 354,50 359,00 364,00 358,75 368,00


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


1024210 VM1698-4 41,52 41,73 41,74 41,71 41,69 41,56 41,64 41,87 41,63 41,50


1024210 VM1698-4 360,50 363,50 368,75 366,00 363,00 361,25 358,00 364,25 358,50 358,25


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


1024210 VM1698-4 42,01 41,64 41,49 41,45 41,89 41,56 41,67 41,75 41,77 41,83


1024210 VM1698-4 370,50 363,75 360,75 360,25 368,75 364,25 365,50 359,50 358,00 361,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_g


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 41,71 41,94 41,64 41,35 41,54 41,44 41,70 41,74 41,69 41,59


1024210 VM1698-4 356,75 361,25 357,50 359,50 361,50 351,50 355,75 363,50 363,75 361,50


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


1024210 VM1698-4 41,71 41,91 41,68 41,58 41,64 41,65 41,68 41,85 41,54 41,54


1024210 VM1698-4 363,50 366,25 360,75 360,50 363,75 361,50 365,00 365,50 358,50 362,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_g


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 34.79
Potential Capability index = Cm 35.39


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 0.1684R 0.14T 5.96
x+3s 42.7353xmax 42.74USL 45.58
x-3s 42.5669xmin 42.60LSL 39.62
x 42.6511Tm 42.60


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_g Char.Descr. T55-3000032-35 Inspection Val. 42,60 2,98 USL 45,58


Serial No. 192972 Unit Nm -2,98 LSL 39,62


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 30.03.2021 07:30:13 to 30.03.2021 08:26:13


Rem. TQ 80% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 42,64 42,68 42,67 42,66 42,66 42,68 42,67 42,69 42,63 42,67


192972 T55-3000032-35 353,00 365,00 357,00 365,00 360,00 369,00 360,00 366,00 357,00 356,00


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


192972 T55-3000032-35 42,62 42,60 42,67 42,67 42,61 42,66 42,61 42,65 42,63 42,68


192972 T55-3000032-35 360,00 357,00 361,00 355,00 362,00 363,00 353,00 361,00 361,00 365,00


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


192972 T55-3000032-35 42,61 42,65 42,66 42,64 42,67 42,69 42,66 42,64 42,66 42,67


192972 T55-3000032-35 362,00 368,00 364,00 362,00 355,00 371,00 361,00 357,00 357,00 361,00


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


192972 T55-3000032-35 42,71 42,61 42,61 42,67 42,60 42,68 42,62 42,61 42,62 42,68


192972 T55-3000032-35 360,00 362,00 358,00 361,00 363,00 360,00 367,00 365,00 368,00 373,00


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


192972 T55-3000032-35 42,67 42,63 42,61 42,63 42,71 42,66 42,69 42,65 42,74 42,64


192972 T55-3000032-35 366,00 362,00 363,00 366,00 369,00 362,00 364,00 376,00 377,00 362,00


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


192972 T55-3000032-35 42,65 42,62 42,68 42,65 42,62 42,64 42,64 42,67 42,63 42,67


192972 T55-3000032-35 360,00 361,00 367,00 359,00 364,00 361,00 362,00 368,00 362,00 379,00


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


192972 T55-3000032-35 42,66 42,64 42,64 42,64 42,64 42,65 42,64 42,70 42,61 42,67


192972 T55-3000032-35 366,00 368,00 375,00 367,00 364,00 369,00 362,00 375,00 363,00 366,00


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


192972 T55-3000032-35 42,67 42,65 42,68 42,61 42,67 42,64 42,66 42,64 42,66 42,62


192972 T55-3000032-35 379,00 365,00 365,00 362,00 376,00 368,00 372,00 365,00 360,00 364,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_g


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192972 T55-3000032-35 42,61 42,63 42,67 42,63 42,62 42,64 42,64 42,64 42,65 42,66


192972 T55-3000032-35 361,00 367,00 362,00 366,00 365,00 356,00 360,00 367,00 366,00 361,00


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


192972 T55-3000032-35 42,66 42,73 42,64 42,70 42,66 42,67 42,65 42,63 42,65 42,63


192972 T55-3000032-35 368,00 376,00 369,00 366,00 372,00 365,00 367,00 375,00 370,00 366,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_g


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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Homologation of nutrunners


Model: CTBAW503 Angle degree:
Serial no: GC0016 Test torque:


Torque graphs Machine Capability Study 80 %


360°
42,6 Nm


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 2
Document no: 003/2021
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 46,50 - 46,50 -
Tolerance down / up 7 % 7 %
Average torque 49,55 Nm 48,83 Nm
Standard deviation 0,30 Nm 0,20 Nm
Torque scatter (99,73%) 1,81 Nm 1,20 Nm
Cm 3,88 5,85
Cmk 3,38 3,89


 


b) Min. Cm hard/soft (lowest value) 3,88
Min. Cmk hard/soft (lowest value) 3,38


Capability is reached if minimum Cmk value ≥1.67


Note:


53,50 Nm 53,50 Nm


30.03.2021


Test sheet no. 4


17,5 %


285 rpm


GC0016


297,33


24,41


H L


50,00 Nm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.79
Potential Capability index = Cm 3.06


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 2.2877R 1.57T 7.00
x+3s 50.8356xmax 50.49USL 53.50
x-3s 48.5480xmin 48.92LSL 46.50
x 49.6918Tm 50.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_b Char.Descr. VM1698-4 Inspection Val. 50,00 3,50 USL 53,50


Serial No. 1024210 Unit Nm -3,50 LSL 46,50


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 29.03.2021 14:26:13 to 29.03.2021 14:44:35


Rem. TQ 100% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 49,64 49,79 50,28 49,34 49,70 49,42 49,58 49,11 50,08 49,40


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


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


1024210 VM1698-4 50,02 49,51 50,17 50,36 49,29 50,11 50,26 49,09 49,92 49,80


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


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


1024210 VM1698-4 50,07 49,27 49,86 50,25 49,20 49,69 49,51 49,45 49,10 49,65


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


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


1024210 VM1698-4 49,93 49,99 49,80 49,47 49,73 49,84 48,98 50,29 49,26 50,17


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


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


1024210 VM1698-4 49,47 49,42 49,75 50,24 49,61 49,59 50,49 49,28 50,13 50,11


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


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


1024210 VM1698-4 49,24 49,54 49,14 49,95 49,46 49,62 49,34 49,60 49,14 49,68


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


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


1024210 VM1698-4 49,57 50,11 50,04 49,52 49,95 50,28 49,80 49,67 50,31 49,39


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


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


1024210 VM1698-4 49,48 49,43 49,20 49,94 50,34 49,20 49,14 49,42 49,82 49,74


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_b


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 49,53 50,02 49,40 49,76 49,28 49,48 49,37 49,86 49,29 50,24


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


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


1024210 VM1698-4 50,36 48,92 49,52 49,68 49,79 49,65 50,37 49,39 49,46 50,28


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_b


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;


Page
2 2/


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0023_bM.DFD


SN: GC0016  Page 36 of 87







47


48


49


50


51


52


53


T
55


-3
00


00
32


-3
5 


[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 


→


47 48 49 50 51 52 53
T55-3000032-35 [Nm]  ND →


0


5


10


15


20


25


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
 [%


] →


47 48 49 50 51 52 53
T55-3000032-35 [Nm]  ND →


0,001


0,1


5


30


70


95


99,5


99,99


1-
P


 [%
]


 ←


LSL USLx
x-3sx+3s


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


Critical  capability index = Cmk 15.01
Potential Capability index = Cm 16.39


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 0.4272R 0.28T 7.00
x+3s 50.5065xmax 50.43USL 53.50
x-3s 50.0793xmin 50.15LSL 46.50
x 50.2929Tm 50.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_b Char.Descr. T55-3000032-35 Inspection Val. 50,00 3,50 USL 53,50


Serial No. 192972 Unit Nm -3,50 LSL 46,50


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 29.03.2021 14:26:13 to 29.03.2021 14:44:34


Rem. TQ 100% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 50,27 50,15 50,35 50,18 50,36 50,15 50,28 50,33 50,43 50,35


192972 T55-3000032-35 32,00 32,00 33,00 31,00 31,00 32,00 31,00 31,00 32,00 31,00


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


192972 T55-3000032-35 50,29 50,20 50,21 50,25 50,35 50,34 50,30 50,39 50,25 50,31


192972 T55-3000032-35 32,00 31,00 33,00 32,00 31,00 33,00 33,00 30,00 32,00 32,00


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


192972 T55-3000032-35 50,23 50,26 50,17 50,30 50,22 50,36 50,41 50,34 50,16 50,22


192972 T55-3000032-35 32,00 31,00 32,00 33,00 31,00 31,00 31,00 31,00 31,00 32,00


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


192972 T55-3000032-35 50,25 50,28 50,33 50,20 50,26 50,34 50,29 50,43 50,32 50,41


192972 T55-3000032-35 32,00 32,00 33,00 32,00 32,00 32,00 30,00 33,00 30,00 32,00


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


192972 T55-3000032-35 50,34 50,36 50,19 50,37 50,29 50,37 50,25 50,37 50,25 50,34


192972 T55-3000032-35 31,00 32,00 32,00 33,00 32,00 32,00 33,00 31,00 32,00 33,00


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


192972 T55-3000032-35 50,27 50,22 50,17 50,17 50,30 50,33 50,31 50,35 50,22 50,37


192972 T55-3000032-35 31,00 31,00 31,00 33,00 31,00 32,00 31,00 31,00 31,00 32,00


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


192972 T55-3000032-35 50,21 50,20 50,35 50,24 50,28 50,27 50,42 50,23 50,27 50,36


192972 T55-3000032-35 32,00 33,00 32,00 32,00 32,00 33,00 31,00 32,00 33,00 31,00


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


192972 T55-3000032-35 50,25 50,26 50,26 50,28 50,21 50,28 50,39 50,28 50,32 50,23


192972 T55-3000032-35 31,00 31,00 31,00 32,00 32,00 31,00 31,00 31,00 32,00 32,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_b


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192972 T55-3000032-35 50,15 50,34 50,39 50,40 50,25 50,35 50,35 50,31 50,31 50,36


192972 T55-3000032-35 31,00 32,00 32,00 32,00 31,00 31,00 31,00 32,00 31,00 33,00


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


192972 T55-3000032-35 50,40 50,37 50,23 50,26 50,30 50,36 50,26 50,37 50,23 50,35


192972 T55-3000032-35 33,00 31,00 31,00 32,00 32,00 32,00 33,00 31,00 31,00 33,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_b


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Homologation of nutrunners


Model: CTBAW503 Angle degree:
Serial no: GC0016 Test torque:


Torque / Time / Speed


Torque graphs Machine Capability Study 100 %


30°


Torque / Angle / Speed


Value no. 100


50,0 Nm


Value no. 1
Graph


Torque / Angle / Speed


Value no. 1
Graph


Torque / Time / Speed


Value no. 100
Graph


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


Critical  capability index = Cmk 3.48
Potential Capability index = Cm 5.35


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 1.3091R 0.92T 7.00
x+3s 49.4296xmax 49.26USL 53.50
x-3s 48.1204xmin 48.34LSL 46.50
x 48.7750Tm 50.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_a Char.Descr. VM1698-4 Inspection Val. 50,00 3,50 USL 53,50


Serial No. 1024210 Unit Nm -3,50 LSL 46,50


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 29.03.2021 15:33:17 to 29.03.2021 17:40:11


Rem. TQ 100% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 49,25 49,01 48,63 48,64 48,98 48,77 48,76 49,13 49,11 49,10


1024210 VM1698-4 355,00 358,50 356,25 341,50 356,00 359,50 349,25 361,25 364,50 359,75


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


1024210 VM1698-4 48,87 48,48 48,48 48,60 48,35 48,88 48,87 48,96 48,91 49,00


1024210 VM1698-4 356,75 355,00 356,25 351,50 350,75 365,00 362,00 361,50 359,50 361,00


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


1024210 VM1698-4 49,07 48,62 48,82 48,54 48,57 48,39 48,46 48,52 48,89 48,58


1024210 VM1698-4 363,25 357,00 362,75 352,50 359,50 358,25 355,25 346,00 358,00 356,75


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


1024210 VM1698-4 48,77 48,60 48,93 48,72 48,83 48,81 48,57 48,95 48,88 48,77


1024210 VM1698-4 358,00 351,25 362,25 354,25 359,50 359,50 356,50 359,50 363,75 357,50


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


1024210 VM1698-4 48,84 48,86 48,77 48,64 48,73 48,74 48,40 48,60 48,58 49,10


1024210 VM1698-4 365,00 359,50 355,00 354,50 354,75 356,00 349,00 354,75 353,00 367,25


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


1024210 VM1698-4 48,49 48,59 48,87 48,62 48,55 49,16 48,96 48,90 48,54 48,86


1024210 VM1698-4 354,50 357,75 348,50 358,75 354,00 360,00 363,25 364,50 349,25 360,00


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


1024210 VM1698-4 48,63 48,87 48,99 48,78 48,92 48,50 48,85 49,07 49,07 48,67


1024210 VM1698-4 355,25 358,25 356,00 356,50 359,50 355,75 360,75 362,75 359,50 352,50


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


1024210 VM1698-4 48,34 48,50 48,83 48,78 49,26 48,93 48,70 48,52 48,77 48,52


1024210 VM1698-4 346,75 350,00 359,00 351,75 368,75 366,25 361,75 353,75 356,50 353,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_a


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 48,92 49,10 49,08 48,59 48,56 48,99 48,77 48,45 48,68 48,65


1024210 VM1698-4 365,25 367,00 368,00 358,50 353,00 360,00 360,00 357,75 358,75 355,00


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


1024210 VM1698-4 48,96 49,09 48,63 48,84 48,50 49,17 48,79 48,99 48,74 48,63


1024210 VM1698-4 354,25 362,50 353,75 364,50 354,50 409,00 356,50 358,75 351,50 351,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_a


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 32.62
Potential Capability index = Cm 33.16


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 0.2111R 0.19T 7.00
x+3s 50.1633xmax 50.19USL 53.50
x-3s 49.9523xmin 50.00LSL 46.50
x 50.0578Tm 50.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_a Char.Descr. T55-3000032-35 Inspection Val. 50,00 3,50 USL 53,50


Serial No. 192972 Unit Nm -3,50 LSL 46,50


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 29.03.2021 15:33:17 to 29.03.2021 17:40:11


Rem. TQ 100% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 50,11 50,07 50,06 50,07 50,05 50,00 50,11 50,03 50,19 50,04


192972 T55-3000032-35 361,00 364,00 365,00 348,00 363,00 365,00 356,00 369,00 375,00 363,00


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


192972 T55-3000032-35 50,05 50,02 50,01 50,05 50,00 50,04 50,00 50,13 50,07 50,10


192972 T55-3000032-35 363,00 364,00 363,00 361,00 360,00 376,00 365,00 362,00 362,00 369,00


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


192972 T55-3000032-35 50,05 50,04 50,12 50,06 50,06 50,08 50,06 50,05 50,08 50,06


192972 T55-3000032-35 372,00 362,00 364,00 361,00 369,00 364,00 362,00 348,00 361,00 362,00


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


192972 T55-3000032-35 50,05 50,04 50,04 50,04 50,04 50,04 50,04 50,04 50,09 50,08


192972 T55-3000032-35 361,00 360,00 373,00 362,00 364,00 366,00 363,00 365,00 373,00 366,00


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


192972 T55-3000032-35 50,07 50,06 50,08 50,00 50,03 50,09 50,03 50,08 50,01 50,11


192972 T55-3000032-35 374,00 363,00 362,00 362,00 364,00 361,00 359,00 363,00 360,00 375,00


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


192972 T55-3000032-35 50,05 50,00 50,00 50,02 50,06 50,07 50,03 50,10 50,06 50,04


192972 T55-3000032-35 360,00 363,00 357,00 363,00 363,00 371,00 365,00 375,00 360,00 367,00


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


192972 T55-3000032-35 50,04 50,06 50,05 50,08 50,04 50,04 50,00 50,10 50,15 50,02


192972 T55-3000032-35 363,00 366,00 362,00 362,00 365,00 362,00 363,00 372,00 371,00 357,00


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


192972 T55-3000032-35 50,04 50,06 50,07 50,06 50,13 50,07 50,03 50,01 50,08 50,01


192972 T55-3000032-35 350,00 360,00 371,00 361,00 378,00 375,00 366,00 363,00 360,00 362,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_a


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192972 T55-3000032-35 50,07 50,13 50,06 50,02 50,05 50,11 50,07 50,05 50,02 50,07


192972 T55-3000032-35 374,00 375,00 378,00 367,00 363,00 372,00 363,00 366,00 362,00 362,00


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


192972 T55-3000032-35 50,06 50,09 50,03 50,05 50,06 50,09 50,05 50,09 50,04 50,08


192972 T55-3000032-35 360,00 367,00 360,00 369,00 361,00 378,00 366,00 362,00 358,00 363,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_a


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Homologation of nutrunners


Model: CTBAW503 Angle degree:
Serial no: GC0016 Test torque:


Value no. 1
Graph


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


Value no. 1
Graph


Torque / Time / Speed


Value no. 100
Graph


Torque / Angle / Speed


Torque graphs Machine Capability Study 100 %


360°
50,0 Nm
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Homologation of nutrunners


Annex 3
Document no: 003/2021
Date: Page 1 of 2


General Specifications


Manufacturer: Apex Tool Group Tool type: CellTek Tool


Model: CTBAW503 Serial no:


Torque range:


Snugfit value: Torque tolerance ± 7 %


Target torque: Tolerance: 10,83 %  5,41 %


Angle degree: 40° Tolerance: 3,1°  1,5°


Formula derivation:


+ -
0 0-25°


10 Nm


Tool with angle correction


Test conditions


GC0016


Capability examination


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


13 Nm to 50 Nm


30 Nm


Tool hand held


30.03.2021


Move


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 31,58 40,00 30,07 38,75 1,51 1,25
2 31,29 40,00 30,13 38,75 1,16 1,25
3 30,85 40,00 29,75 39,50 1,10 0,50
4 31,50 40,00 30,00 39,25 1,50 0,75
5 31,60 40,00 30,17 39,25 1,43 0,75
6 31,49 40,00 30,41 39,50 1,08 0,50
7 31,77 40,00 29,96 39,00 1,81 1,00
8 31,76 40,00 29,94 38,75 1,82 1,25
9 31,62 40,00 30,04 38,50 1,58 1,50


10 31,17 40,00 29,87 39,00 1,30 1,00
11 31,59 40,00 30,05 39,25 1,54 0,75
12 31,20 40,00 30,07 39,25 1,13 0,75
13 32,23 40,00 29,98 38,75 2,25 1,25
14 31,65 40,00 30,07 38,75 1,58 1,25
15 31,08 40,00 29,74 38,50 1,34 1,50
16 31,88 40,00 30,18 38,75 1,70 1,25
17 31,53 40,00 30,24 39,50 1,29 0,50
18 31,46 40,00 29,95 39,00 1,51 1,00
19 31,30 40,00 29,98 39,00 1,32 1,00
20 31,93 40,00 29,92 39,00 2,01 1,00
21 31,57 40,00 30,10 39,25 1,47 0,75
22 31,68 40,00 29,89 38,75 1,79 1,25
23 31,78 40,00 30,20 39,25 1,58 0,75
24 31,90 40,00 30,16 39,25 1,74 0,75
25 31,99 40,00 30,12 38,50 1,87 1,50
26 31,64 40,00 30,13 39,25 1,51 0,75
27 32,02 40,00 30,10 39,00 1,92 1,00
28 31,64 40,00 29,96 39,00 1,68 1,00
29 31,53 40,00 29,98 39,00 1,55 1,00
30 31,97 40,00 30,25 39,25 1,72 0,75
31 31,96 40,00 30,28 39,00 1,68 1,00
32 31,72 40,00 30,09 39,00 1,63 1,00
33 31,49 40,00 29,79 38,75 1,70 1,25
34 31,62 40,00 30,13 39,50 1,49 0,50
35 31,71 40,00 30,09 39,25 1,62 0,75
36 31,76 40,00 30,13 39,00 1,63 1,00
37 31,98 40,00 30,02 38,75 1,96 1,25
38 31,97 40,00 30,25 39,25 1,72 0,75
39 31,54 40,00 30,10 39,25 1,44 0,75
40 32,16 40,00 29,94 39,25 2,22 0,75
41 32,30 40,00 30,09 39,25 2,21 0,75
42 31,81 40,00 29,98 39,00 1,83 1,00
43 31,87 40,00 29,96 38,75 1,91 1,25
44 31,92 40,00 30,07 39,00 1,85 1,00
45 31,67 40,00 30,17 39,25 1,50 0,75
46 31,46 40,00 30,27 39,50 1,19 0,50
47 32,05 40,00 30,07 38,75 1,98 1,25
48 31,85 40,00 29,77 39,25 2,08 0,75
49 31,42 40,00 29,96 39,50 1,46 0,50
50 31,90 40,00 30,01 39,75 1,89 0,25
51 31,66 40,00 29,86 39,25 1,80 0,75
52 32,22 40,00 30,21 39,50 2,01 0,50
53 31,52 40,00 29,99 39,00 1,53 1,00
54 31,54 40,00 29,95 39,25 1,59 0,75
55 31,88 40,00 30,21 39,00 1,67 1,00
56 31,88 40,00 30,07 39,25 1,81 0,75
57 31,75 40,00 30,13 39,00 1,62 1,00
58 31,58 40,00 30,05 39,25 1,53 0,75
59 31,75 40,00 30,37 39,00 1,38 1,00
60 32,39 40,00 30,00 38,50 2,39 1,50
61 32,47 40,00 30,14 38,75 2,33 1,25
62 31,36 40,00 30,00 38,25 1,36 1,75
63 31,51 40,00 30,07 39,25 1,44 0,75
64 31,74 40,00 30,10 39,00 1,64 1,00
65 31,96 40,00 30,01 38,50 1,95 1,50
66 31,63 40,00 29,80 38,50 1,83 1,50
67 31,50 40,00 29,67 38,75 1,83 1,25
68 32,20 40,00 30,07 39,00 2,13 1,00
69 31,93 40,00 30,10 39,25 1,83 0,75
70 31,53 40,00 29,97 38,75 1,56 1,25
71 31,81 40,00 30,11 39,00 1,70 1,00
72 31,71 40,00 29,75 38,75 1,96 1,25
73 31,31 40,00 29,93 39,00 1,38 1,00
74 31,73 40,00 30,15 39,25 1,58 0,75
75 32,04 40,00 29,73 38,75 2,31 1,25
76 32,19 40,00 30,23 39,25 1,96 0,75
77 31,30 40,00 29,93 39,25 1,37 0,75
78 32,12 40,00 29,85 38,75 2,27 1,25
79 31,31 40,00 29,86 38,75 1,45 1,25
80 31,85 40,00 30,10 39,00 1,75 1,00
81 32,05 40,00 29,85 38,75 2,20 1,25
82 32,30 40,00 29,98 38,75 2,32 1,25
83 31,03 40,00 29,84 38,75 1,19 1,25
84 31,57 40,00 29,83 38,75 1,74 1,25
85 32,34 40,00 30,01 39,00 2,33 1,00
86 31,72 40,00 29,67 38,50 2,05 1,50
87 32,25 40,00 29,94 38,25 2,31 1,75
88 32,01 40,00 30,07 38,75 1,94 1,25
89 31,65 40,00 29,82 39,00 1,83 1,00
90 32,19 40,00 30,10 38,75 2,09 1,25
91 31,69 40,00 30,13 39,25 1,56 0,75
92 32,14 40,00 30,00 38,50 2,14 1,50
93 31,45 40,00 29,73 38,75 1,72 1,25
94 32,35 40,00 29,93 39,00 2,42 1,00
95 31,65 40,00 30,02 39,00 1,63 1,00
96 32,26 40,00 29,90 38,25 2,36 1,75
97 31,83 40,00 30,21 39,25 1,62 0,75
98 31,97 40,00 29,84 39,00 2,13 1,00
99 31,92 40,00 29,86 38,75 2,06 1,25
100 31,47 40,00 29,77 39,00 1,70 1,00


Standard deviation: 0,324 0,306


Control data DifferenceTool data
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0016


Target torque: 60 % of max. torque


Angle degree: Tool with angle correction


30,00 Nm


40°


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


Critical  capability index = Cmk 5.03
Potential Capability index = Cm 6.04


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 1.6566R 1.25T 10.00
x+3s 39.9908xmax 39.75USL 45.00
x-3s 38.3342xmin 38.50LSL 35.00
x 39.1625Tm 40.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_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 30.03.2021 11:02:59 to 30.03.2021 11:21:20


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 30,48 30,17 30,24 29,72 29,80 30,14 30,11 30,25 30,08 30,30


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


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


1024210 VM1698-4 30,07 30,28 30,12 30,03 29,98 30,07 30,44 30,18 30,30 30,08


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


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


1024210 VM1698-4 30,19 29,89 30,18 30,31 30,24 30,28 30,24 30,24 30,27 30,22


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


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


1024210 VM1698-4 30,33 30,17 30,10 30,27 30,37 30,07 30,47 30,22 30,37 30,33


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


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


1024210 VM1698-4 30,12 30,28 30,23 30,03 30,19 30,27 30,30 30,22 30,26 30,53


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


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


1024210 VM1698-4 30,41 30,39 30,15 30,09 30,22 30,18 30,25 30,41 30,22 30,04


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


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


1024210 VM1698-4 29,58 29,74 30,33 30,33 30,13 30,29 30,23 30,43 30,34 30,30


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


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


1024210 VM1698-4 30,42 30,31 30,15 30,11 30,32 30,05 30,43 30,21 30,05 30,16


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_k


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 30,92
LSL 23,66
USL 38,72


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; C ur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 30,17 30,13 30,25 30,12 29,98 30,21 30,13 29,92 29,91 30,08


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


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


1024210 VM1698-4 29,95 30,01 30,15 30,01 29,91 30,07 29,94 29,79 29,91 30,07


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_k


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 30,92
LSL 23,66
USL 38,72


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; C ur-Cal.: 0.427 Nm/A; Speed: 285/50 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 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_k Char.Descr. T55-3000032-35 Inspection Val. 40,00 5,00 USL 45,00


Serial No. 192972 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 30.03.2021 11:02:59 to 30.03.2021 11:21:20


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 31,11 30,68 30,12 29,93 30,14 30,58 30,40 30,35 30,69 30,42


192972 T55-3000032-35 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


192972 T55-3000032-35 30,42 30,29 30,44 30,69 30,56 30,27 30,32 30,69 30,75 30,42


192972 T55-3000032-35 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


192972 T55-3000032-35 30,66 30,44 30,04 30,65 30,89 30,75 30,83 30,78 30,90 30,67


192972 T55-3000032-35 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


192972 T55-3000032-35 30,42 30,31 30,58 30,77 30,23 30,36 30,66 30,60 30,78 30,54


192972 T55-3000032-35 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


192972 T55-3000032-35 30,51 30,79 30,46 30,66 30,87 30,56 30,81 30,46 30,54 30,31


192972 T55-3000032-35 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


192972 T55-3000032-35 30,62 30,36 30,17 30,78 30,20 30,75 30,67 30,53 30,90 30,52


192972 T55-3000032-35 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


192972 T55-3000032-35 29,99 30,16 30,53 30,73 30,58 30,72 30,57 30,52 31,09 30,76


192972 T55-3000032-35 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


192972 T55-3000032-35 30,66 30,78 30,68 30,45 30,26 30,36 30,52 30,39 30,51 30,20


192972 T55-3000032-35 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 30.03.2021


Ser.No. GC0023_k


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 16,14
LSL 0,00
USL 38,72


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; C ur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192972 T55-3000032-35 30,05 30,64 30,50 30,63 30,53 30,49 30,68 30,44 30,32 30,33


192972 T55-3000032-35 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


192972 T55-3000032-35 30,34 30,34 30,45 30,40 30,45 30,64 29,98 30,15 30,38 30,06


192972 T55-3000032-35 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 30.03.2021


Ser.No. GC0023_k


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 16,14
LSL 0,00
USL 38,72


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; C ur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0016
Target torque: 60 % of max. torque
Angle degree: Tool with angle correction40°


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


Value no. 1
Graph


Torque / Time / Speed


Value no. 100
Graph


30,00 Nm


Torque / Angle / Speed
Graph


Value no. 1


Torque graphs
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Homologation of nutrunners


Annex 3
Document no: 003/2021
Date: Page 2 of 4


General Specifications


Manufacturer: Apex Tool Group Tool type: CellTek Tool


Model: CTBAW503 Serial no:


Torque range:


Snugfit value: 10 Nm Torque tolerance ± 7 %


Target torque: Tolerance: 7,57 %  3,79 %


Angle degree: 40° Tolerance: 3,0°  1,5°


Formula derivation:


GC0016


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


Capability examination


30 Nm


13 Nm to 50 Nm


30.03.2021


Tool without angle correction
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 30,23 40,00 29,69 38,75 0,54 1,25
2 30,25 40,00 29,75 39,00 0,50 1,00
3 30,03 40,00 29,75 39,25 0,28 0,75
4 30,22 40,00 29,83 39,00 0,39 1,00
5 30,50 40,00 29,65 39,00 0,85 1,00
6 30,58 40,00 29,80 38,75 0,78 1,25
7 30,24 40,00 29,89 39,25 0,35 0,75
8 30,23 40,00 30,01 39,00 0,22 1,00
9 30,87 40,00 29,75 38,50 1,12 1,50


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


Standard deviation: 0,227 0,300


DifferenceTool data Control data
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0016


Target torque: 60 % of max. torque


Angle degree: Tool without angle correction


Graphical representation


30,00 Nm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 5.69
Potential Capability index = Cm 6.95


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 1.4384R 0.75T 10.00
x+3s 39.8092xmax 39.50USL 45.00
x-3s 38.3708xmin 38.75LSL 35.00
x 39.0900Tm 40.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_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 30.03.2021 08:30:05 to 30.03.2021 08:43:19


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm;


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0023_mM.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 29,58 29,58 29,58 29,66 29,57 29,60 29,58 29,68 29,63 29,76


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


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


1024210 VM1698-4 29,95 29,79 29,47 29,73 29,65 29,59 29,73 29,62 29,83 29,85


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


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


1024210 VM1698-4 29,90 29,81 29,67 29,71 29,81 29,58 29,89 29,71 29,71 29,83


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


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


1024210 VM1698-4 29,73 29,80 29,63 29,70 29,66 29,71 29,82 29,63 29,79 29,83


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


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


1024210 VM1698-4 29,59 29,74 29,82 29,74 29,73 29,65 29,74 29,71 29,75 29,76


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


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


1024210 VM1698-4 29,83 29,71 29,96 29,73 29,97 29,66 29,83 29,85 29,79 29,80


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


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


1024210 VM1698-4 29,82 29,89 30,10 29,97 29,55 29,91 29,87 29,75 29,84 29,77


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


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


1024210 VM1698-4 29,79 29,64 29,76 29,72 29,80 29,81 29,87 29,76 29,74 29,76


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_m


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 30,74
LSL 23,55
USL 38,44


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; C ur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 29,82 29,52 29,74 30,04 29,84 29,75 29,74 29,84 29,69 29,68


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


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


1024210 VM1698-4 29,96 29,82 29,97 29,87 29,87 29,64 29,86 29,97 29,90 29,74


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_m


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 30,74
LSL 23,55
USL 38,44


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; C ur-Cal.: 0.427 Nm/A; Speed: 285/50 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 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_m Char.Descr. T55-3000032-35 Inspection Val. 40,00 5,00 USL 45,00


Serial No. 192972 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 30.03.2021 08:30:06 to 30.03.2021 08:43:20


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 30,08 30,13 29,63 29,60 30,10 29,56 30,24 29,70 29,98 30,19


192972 T55-3000032-35 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


192972 T55-3000032-35 29,97 30,22 29,98 29,44 30,03 29,97 30,08 30,31 30,31 29,83


192972 T55-3000032-35 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


192972 T55-3000032-35 30,09 30,11 29,98 30,16 29,77 30,26 30,39 30,17 29,98 30,12


192972 T55-3000032-35 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


192972 T55-3000032-35 30,10 29,63 29,87 29,92 30,27 30,07 29,70 30,04 29,81 29,87


192972 T55-3000032-35 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


192972 T55-3000032-35 30,05 29,90 30,10 30,08 29,55 29,62 30,14 30,25 30,27 30,20


192972 T55-3000032-35 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


192972 T55-3000032-35 29,94 30,13 29,83 30,23 30,24 30,22 30,27 30,15 30,26 30,12


192972 T55-3000032-35 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


192972 T55-3000032-35 29,94 29,87 29,82 30,27 29,93 29,94 29,97 30,16 29,85 29,78


192972 T55-3000032-35 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


192972 T55-3000032-35 29,99 30,15 30,15 30,07 30,26 30,13 30,15 30,20 30,21 30,18


192972 T55-3000032-35 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 30.03.2021


Ser.No. GC0023_m


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 16,01
LSL 0,00
USL 38,44


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; C ur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192972 T55-3000032-35 29,97 29,92 30,09 30,30 29,64 30,05 29,75 30,11 30,09 30,03


192972 T55-3000032-35 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


192972 T55-3000032-35 29,67 29,96 29,94 29,71 29,83 30,04 29,76 30,11 29,55 30,33


192972 T55-3000032-35 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 30.03.2021


Ser.No. GC0023_m


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 16,01
LSL 0,00
USL 38,44


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; C ur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm;
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0016
Target torque: 60 % of max. torque
Angle degree: Tool without angle correction


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


Value no. 1
Graph


Torque / Time / Speed


Value no. 100
Graph


Torque graphs


Value no. 1
Graph


Torque / Angle / Speed


30,00 Nm
40°
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Homologation of nutrunners


Annex 3
Document no: 003/2021
Date: Page 2 of 2


General Specifications


Manufacturer: Apex Tool Group Tool type: CellTek Tool


Model: CTBAW503 Serial no:


Torque range:


Snugfit value: Torque tolerance ± 7 %


Target torque: Tolerance: 7,02 %  3,51 %


Angle degree: 180° Tolerance: 6,8°  3,4°


Formula derivation:


+ -
0-25° 0-45° Tool hand held


Move Test conditions


30.03.2021


GC0016


13 Nm to 50 Nm


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 Nm


Tool with angle correction


40 Nm


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


Capability examination
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 41,87 180,00 40,65 178,75 1,22 1,25
2 40,80 180,00 39,97 178,00 0,83 2,00
3 40,85 180,00 39,90 179,25 0,95 0,75
4 40,97 180,00 40,27 179,00 0,70 1,00
5 41,15 180,00 40,04 177,25 1,11 2,75
6 40,95 180,00 39,97 178,75 0,98 1,25
7 40,88 180,00 40,27 178,00 0,61 2,00
8 40,61 180,00 39,57 178,00 1,04 2,00
9 41,04 180,00 39,89 177,75 1,15 2,25


10 41,20 180,00 40,15 179,00 1,05 1,00
11 40,98 180,00 40,02 179,75 0,96 0,25
12 40,38 180,00 39,78 178,25 0,60 1,75
13 40,41 180,00 39,39 179,50 1,02 0,50
14 40,38 180,00 39,98 179,00 0,40 1,00
15 40,41 180,00 39,39 178,50 1,02 1,50
16 40,57 180,00 39,71 179,00 0,86 1,00
17 40,18 180,00 39,55 178,25 0,63 1,75
18 39,67 180,00 38,99 177,75 0,68 2,25
19 40,62 180,00 39,83 178,25 0,79 1,75
20 40,42 180,00 39,37 177,75 1,05 2,25
21 39,81 180,00 39,73 180,00 0,08 0,00
22 40,32 180,00 39,53 178,50 0,79 1,50
23 40,31 180,00 39,47 177,75 0,84 2,25
24 40,59 180,00 39,58 178,25 1,01 1,75
25 40,27 180,00 39,45 177,75 0,82 2,25
26 40,34 180,00 39,49 178,75 0,85 1,25
27 40,18 180,00 39,53 178,50 0,65 1,50
28 40,16 180,00 38,99 178,00 1,17 2,00
29 40,33 180,00 39,73 178,75 0,60 1,25
30 40,44 180,00 39,52 178,50 0,92 1,50
31 39,82 180,00 39,37 179,75 0,45 0,25
32 40,08 180,00 39,53 178,75 0,55 1,25
33 40,34 180,00 39,80 179,50 0,54 0,50
34 39,98 180,00 39,05 177,50 0,93 2,50
35 40,22 180,00 39,30 179,25 0,92 0,75
36 40,39 180,00 39,86 178,50 0,53 1,50
37 40,02 180,00 38,91 178,00 1,11 2,00
38 40,50 180,00 39,77 179,50 0,73 0,50
39 41,00 180,00 39,95 178,50 1,05 1,50
40 40,71 180,00 39,26 178,50 1,45 1,50
41 40,24 180,00 39,25 179,00 0,99 1,00
42 40,07 180,00 39,16 179,00 0,91 1,00
43 39,82 180,00 39,27 177,50 0,55 2,50
44 39,57 180,00 38,99 178,75 0,58 1,25
45 40,01 180,00 39,10 179,50 0,91 0,50
46 40,45 180,00 39,23 178,75 1,22 1,25
47 40,20 180,00 39,32 178,50 0,88 1,50
48 40,66 180,00 39,77 178,50 0,89 1,50
49 41,36 180,00 40,29 178,75 1,07 1,25
50 40,68 180,00 39,77 178,25 0,91 1,75
51 40,49 180,00 39,45 177,75 1,04 2,25
52 40,50 180,00 39,77 179,50 0,73 0,50
53 41,17 180,00 39,97 179,00 1,20 1,00
54 40,87 180,00 39,62 178,25 1,25 1,75
55 40,74 180,00 39,40 177,75 1,34 2,25
56 39,85 180,00 39,56 180,00 0,29 0,00
57 40,79 180,00 39,52 178,25 1,27 1,75
58 39,95 180,00 38,62 178,25 1,33 1,75
59 39,81 180,00 38,63 179,00 1,18 1,00
60 39,43 180,00 39,06 178,25 0,37 1,75
61 41,77 180,00 40,41 178,50 1,36 1,50
62 41,25 180,00 40,28 180,00 0,97 0,00
63 41,76 180,00 40,52 179,50 1,24 0,50
64 41,42 180,00 40,33 179,25 1,09 0,75
65 41,05 180,00 40,37 179,00 0,68 1,00
66 41,31 180,00 40,15 179,25 1,16 0,75
67 41,09 180,00 40,52 179,50 0,57 0,50
68 41,14 180,00 40,29 178,75 0,85 1,25
69 40,98 180,00 40,09 178,75 0,89 1,25
70 40,35 180,00 39,95 179,50 0,40 0,50
71 40,88 180,00 40,32 179,25 0,56 0,75
72 41,14 180,00 40,09 178,75 1,05 1,25
73 40,79 180,00 40,04 178,25 0,75 1,75
74 40,70 180,00 40,02 180,00 0,68 0,00
75 41,20 180,00 40,00 178,50 1,20 1,50
76 41,27 180,00 40,01 178,25 1,26 1,75
77 40,93 180,00 39,82 178,75 1,11 1,25
78 40,76 180,00 39,91 179,25 0,85 0,75
79 39,88 180,00 39,14 178,00 0,74 2,00
80 39,44 180,00 38,62 178,75 0,82 1,25
81 40,76 180,00 40,13 178,50 0,63 1,50
82 40,95 180,00 40,17 179,75 0,78 0,25
83 40,82 180,00 40,10 179,50 0,72 0,50
84 40,69 180,00 39,81 177,50 0,88 2,50
85 40,40 180,00 39,99 178,75 0,41 1,25
86 40,34 180,00 39,89 179,25 0,45 0,75
87 40,64 180,00 39,82 177,75 0,82 2,25
88 39,65 180,00 38,99 178,00 0,66 2,00
89 39,51 180,00 39,05 178,50 0,46 1,50
90 40,37 180,00 39,75 178,75 0,62 1,25
91 41,53 180,00 40,16 178,25 1,37 1,75
92 40,99 180,00 39,87 177,00 1,12 3,00
93 40,46 180,00 39,70 179,25 0,76 0,75
94 40,50 180,00 39,80 179,50 0,70 0,50
95 41,63 180,00 40,21 177,75 1,42 2,25
96 40,72 180,00 39,86 179,50 0,86 0,50
97 41,26 180,00 39,87 178,25 1,39 1,75
98 41,07 180,00 40,12 178,25 0,95 1,75
99 40,70 180,00 39,70 178,25 1,00 1,75
100 40,62 180,00 39,77 179,25 0,85 0,75


Standard deviation: 0,280 0,674


DifferenceTool data Control data
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0016


Target torque: 80 % of max. torque


Angle degree: Tool with angle correction180°


Graphical representation


40,00 Nm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 4.04
Potential Capability index = Cm 4.47


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 4.4775R 4.00T 20.00
x+3s 181.2812xmax 181.00USL 190.00
x-3s 176.8038xmin 177.00LSL 170.00
x 179.0425Tm 180.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_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 30.03.2021 10:16:42 to 30.03.2021 10:49:53


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 40,66 39,79 39,65 40,07 39,59 39,93 39,85 39,91 40,05 39,88


1024210 VM1698-4 181,00 178,50 179,25 178,25 179,25 178,25 179,25 178,50 180,50 178,75


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


1024210 VM1698-4 39,97 39,97 40,13 40,09 39,92 39,94 40,43 40,00 39,94 39,82


1024210 VM1698-4 179,00 180,25 179,00 179,50 179,50 177,00 179,50 179,75 178,75 178,25


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


1024210 VM1698-4 39,79 39,81 39,83 39,93 39,79 40,07 40,19 40,19 40,12 40,20


1024210 VM1698-4 179,50 178,75 179,75 179,25 179,25 178,50 178,50 178,50 179,25 178,25


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


1024210 VM1698-4 40,34 40,20 40,05 40,37 40,20 40,12 40,20 40,16 40,08 40,17


1024210 VM1698-4 178,50 179,25 178,25 179,00 180,00 180,00 179,75 178,25 179,50 180,00


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


1024210 VM1698-4 40,46 40,30 39,81 39,73 40,07 40,45 40,61 40,15 40,23 40,08


1024210 VM1698-4 179,25 179,00 178,50 179,00 178,00 179,50 180,25 180,00 180,00 178,25


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


1024210 VM1698-4 40,03 40,15 40,60 40,36 40,30 40,59 40,73 40,38 40,05 39,84


1024210 VM1698-4 178,00 179,00 180,75 179,50 179,50 180,00 179,25 179,25 178,50 178,50


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


1024210 VM1698-4 40,05 40,07 39,94 40,19 39,90 39,90 40,48 40,54 40,14 40,21


1024210 VM1698-4 178,25 179,00 178,50 178,75 178,50 178,00 178,50 179,50 179,75 178,75


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


1024210 VM1698-4 40,41 40,20 40,23 40,34 39,94 40,26 40,26 40,21 40,30 40,24


1024210 VM1698-4 178,50 179,00 178,75 179,25 179,00 178,75 179,25 179,50 178,25 179,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_l


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 40,06
LSL 30,30
USL 50,69


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm;  Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 40,10 40,37 40,31 40,00 40,08 40,23 40,36 40,26 40,35 39,93


1024210 VM1698-4 179,50 178,25 179,00 178,75 179,75 177,75 178,50 178,50 179,75 180,00


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


1024210 VM1698-4 39,94 40,16 40,23 40,24 39,89 40,18 40,19 40,22 40,65 40,04


1024210 VM1698-4 177,50 179,00 180,50 178,75 177,75 179,25 179,75 177,50 180,00 179,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_l


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 40,06
LSL 30,30
USL 50,69


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm;  Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm; with Gyroscope
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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 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_l Char.Descr. T55-3000032-35 Inspection Val. 180,00 10,00 USL 190,00


Serial No. 192972 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 30.03.2021 10:16:42 to 30.03.2021 10:49:53


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 41,38 40,36 40,27 40,80 39,55 40,17 40,62 40,66 40,10 40,81


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 40,55 40,24 40,36 40,92 40,05 40,76 41,16 40,27 41,02 40,79


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 40,23 40,36 40,11 40,74 40,73 41,04 40,28 41,45 40,63 41,13


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 41,47 41,20 40,71 40,72 41,13 40,73 40,55 41,06 40,53 40,59


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 40,57 40,54 40,71 40,62 41,18 41,14 41,21 40,75 40,74 40,77


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 41,01 40,54 41,05 40,86 40,61 40,63 41,67 41,19 41,17 40,88


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 41,44 41,10 41,12 41,35 41,09 41,12 41,42 41,63 40,67 40,67


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 41,12 41,18 40,27 40,65 41,29 41,21 40,92 41,44 40,87 40,66


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_l


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 21,12
LSL 0,00
USL 50,69


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm;  Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192972 T55-3000032-35 40,65 40,98 41,52 40,68 40,22 41,25 40,74 40,63 41,22 40,70


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 40,88 40,71 41,09 41,41 40,29 40,54 40,70 40,93 40,97 41,37


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_l


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 21,12
LSL 0,00
USL 50,69


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm;  Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0016
Target torque: 80 % of max. torque
Angle degree: Tool with angle correction


Torque / Time / Speed


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


Value no. 100
Graph


Value no. 1
Graph


Value no. 1
Graph


Torque / Angle / Speed


Torque graphs


40,00 Nm
180°
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Homologation of nutrunners


Annex 3
Document no: 003/2021
Date: Page 4 of 4


General Specifications


Manufacturer: Apex Tool Group Tool type: CellTek Tool


Model: CTBAW503 Serial no:


Torque range:


Snugfit value: 10 Nm Torque tolerance ± 7 %


Target torque: Tolerance: 7,24 %  3,62 %


Angle degree: 180° Tolerance: 6,8°  3,4°


Formula derivation:


40 Nm


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


Capability examination


GC0016


13 Nm to 50 Nm


30.03.2021


Tool without angle correction
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 40,41 180,00 39,40 176,00 1,01 4,00
2 39,74 180,00 39,35 177,00 0,39 3,00
3 39,66 180,00 39,16 177,00 0,50 3,00
4 40,84 180,00 39,40 178,00 1,44 2,00
5 40,93 180,00 39,57 178,00 1,36 2,00
6 40,05 180,00 39,31 177,50 0,74 2,50
7 39,86 180,00 39,20 176,00 0,66 4,00
8 39,81 180,00 39,04 176,50 0,77 3,50
9 40,75 180,00 39,38 177,50 1,37 2,50


10 39,96 180,00 39,32 177,75 0,64 2,25
11 39,93 180,00 39,36 176,25 0,57 3,75
12 40,69 180,00 39,47 178,25 1,22 1,75
13 40,16 180,00 39,50 177,75 0,66 2,25
14 40,77 180,00 39,67 178,50 1,10 1,50
15 39,97 180,00 39,29 177,50 0,68 2,50
16 40,41 180,00 39,27 177,00 1,14 3,00
17 41,12 180,00 39,66 179,00 1,46 1,00
18 40,83 180,00 39,74 178,00 1,09 2,00
19 40,90 180,00 39,55 178,50 1,35 1,50
20 41,03 180,00 39,62 178,25 1,41 1,75
21 40,24 180,00 39,61 176,75 0,63 3,25
22 40,23 180,00 39,19 177,25 1,04 2,75
23 39,98 180,00 39,02 177,50 0,96 2,50
24 40,38 180,00 39,35 177,50 1,03 2,50
25 41,02 180,00 39,51 178,25 1,51 1,75
26 41,15 180,00 39,55 178,50 1,60 1,50
27 40,00 180,00 39,26 177,50 0,74 2,50
28 40,21 180,00 39,54 177,00 0,67 3,00
29 39,70 180,00 39,08 176,75 0,62 3,25
30 40,26 180,00 39,34 178,00 0,92 2,00
31 40,17 180,00 39,55 178,00 0,62 2,00
32 40,70 180,00 39,51 178,50 1,19 1,50
33 40,25 180,00 39,49 177,25 0,76 2,75
34 39,96 180,00 39,05 176,50 0,91 3,50
35 40,89 180,00 39,42 178,00 1,47 2,00
36 40,02 180,00 39,52 177,75 0,50 2,25
37 40,20 180,00 39,30 177,00 0,90 3,00
38 40,52 180,00 39,51 177,50 1,01 2,50
39 40,59 180,00 39,29 177,25 1,30 2,75
40 40,25 180,00 39,50 177,50 0,75 2,50
41 40,33 180,00 39,48 178,50 0,85 1,50
42 40,52 180,00 39,43 178,25 1,09 1,75
43 40,25 180,00 39,69 177,50 0,56 2,50
44 40,64 180,00 39,51 177,25 1,13 2,75
45 40,66 180,00 39,28 178,25 1,38 1,75
46 40,45 180,00 39,77 178,00 0,68 2,00
47 40,22 180,00 39,52 176,25 0,70 3,75
48 40,13 180,00 38,84 177,00 1,29 3,00
49 40,12 180,00 39,25 177,75 0,87 2,25
50 40,28 180,00 39,44 177,50 0,84 2,50
51 40,55 180,00 39,45 177,75 1,10 2,25
52 40,63 180,00 39,63 178,25 1,00 1,75
53 40,34 180,00 39,19 177,50 1,15 2,50
54 40,69 180,00 39,43 177,50 1,26 2,50
55 39,94 180,00 39,32 177,25 0,62 2,75
56 40,73 180,00 39,59 178,00 1,14 2,00
57 40,60 180,00 39,55 176,75 1,05 3,25
58 40,64 180,00 39,41 177,25 1,23 2,75
59 40,71 180,00 39,33 178,50 1,38 1,50
60 39,78 180,00 39,17 177,75 0,61 2,25
61 40,26 180,00 39,54 177,50 0,72 2,50
62 40,77 180,00 39,46 178,25 1,31 1,75
63 40,14 180,00 39,44 176,25 0,70 3,75
64 39,86 180,00 39,21 177,25 0,65 2,75
65 39,95 180,00 39,38 177,00 0,57 3,00
66 40,25 180,00 39,47 177,50 0,78 2,50
67 40,09 180,00 39,32 178,25 0,77 1,75
68 40,39 180,00 39,15 177,50 1,24 2,50
69 39,95 180,00 39,30 177,25 0,65 2,75
70 40,14 180,00 39,40 176,00 0,74 4,00
71 39,82 180,00 39,00 176,50 0,82 3,50
72 40,01 180,00 39,28 177,50 0,73 2,50
73 40,94 180,00 39,52 178,25 1,42 1,75
74 40,13 180,00 39,58 176,75 0,55 3,25
75 40,44 180,00 39,29 178,00 1,15 2,00
76 40,50 180,00 39,57 178,00 0,93 2,00
77 40,28 180,00 39,41 177,75 0,87 2,25
78 40,70 180,00 39,44 176,75 1,26 3,25
79 39,61 180,00 39,08 177,00 0,53 3,00
80 40,14 180,00 39,31 177,50 0,83 2,50
81 40,04 180,00 39,15 177,25 0,89 2,75
82 40,73 180,00 39,33 178,25 1,40 1,75
83 40,59 180,00 39,42 177,00 1,17 3,00
84 40,38 180,00 39,48 177,50 0,90 2,50
85 40,62 180,00 39,37 176,50 1,25 3,50
86 39,80 180,00 39,15 176,50 0,65 3,50
87 39,80 180,00 39,16 176,00 0,64 4,00
88 40,16 180,00 39,07 177,00 1,09 3,00
89 40,05 180,00 39,36 177,75 0,69 2,25
90 40,52 180,00 39,40 178,25 1,12 1,75
91 40,14 180,00 39,38 177,50 0,76 2,50
92 40,73 180,00 39,47 178,25 1,26 1,75
93 40,45 180,00 39,47 176,75 0,98 3,25
94 40,76 180,00 39,48 176,00 1,28 4,00
95 40,14 180,00 39,28 176,50 0,86 3,50
96 40,11 180,00 39,24 177,50 0,87 2,50
97 40,44 180,00 39,24 177,50 1,20 2,50
98 40,36 180,00 39,28 177,50 1,08 2,50
99 40,59 180,00 39,55 177,50 1,04 2,50
100 40,20 180,00 39,21 177,50 0,99 2,50


Standard deviation: 0,289 0,682


DifferenceTool data Control data
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0016


Target torque: 80 % of max. torque


Angle degree: Tool without angle correction180°


Graphical representation


40,00 Nm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 3.25
Potential Capability index = Cm 3.90


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 5.1311R 3.50T 20.00
x+3s 180.9005xmax 180.00USL 190.00
x-3s 175.7695xmin 176.50LSL 170.00
x 178.3350Tm 180.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_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 30.03.2021 08:46:31 to 30.03.2021 09:07:02


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm;


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0023_nM.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 39,73 39,64 39,99 39,88 40,02 39,69 39,92 39,64 40,05 39,62


1024210 VM1698-4 179,75 179,00 178,75 177,50 179,75 178,50 178,50 176,75 179,75 178,75


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


1024210 VM1698-4 39,62 39,76 39,97 39,54 40,03 40,02 39,53 39,77 39,77 39,91


1024210 VM1698-4 176,50 177,25 179,25 179,00 178,00 177,75 178,75 177,00 178,25 177,75


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


1024210 VM1698-4 39,80 39,49 39,61 39,83 39,98 39,83 39,45 39,70 39,96 39,90


1024210 VM1698-4 179,00 178,00 176,75 178,50 178,25 178,50 178,00 177,00 178,25 179,50


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


1024210 VM1698-4 39,52 39,69 39,50 39,97 39,74 39,75 39,91 39,49 39,76 39,62


1024210 VM1698-4 179,00 178,00 177,25 179,75 179,50 178,25 178,50 178,25 177,50 176,75


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


1024210 VM1698-4 39,91 39,43 39,72 40,00 40,03 39,56 39,68 39,64 39,78 39,69


1024210 VM1698-4 178,25 178,50 178,75 178,50 179,25 178,25 179,00 177,50 179,00 179,25


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


1024210 VM1698-4 39,50 39,67 40,02 39,95 39,70 39,45 39,72 39,77 39,91 39,78


1024210 VM1698-4 177,00 178,00 179,00 178,50 179,75 178,00 177,50 177,25 178,75 178,50


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


1024210 VM1698-4 39,68 39,98 39,81 39,47 39,58 40,05 39,81 39,61 39,85 39,73


1024210 VM1698-4 177,75 178,25 178,25 178,50 177,50 179,25 179,50 178,75 178,50 177,25


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


1024210 VM1698-4 39,72 39,50 39,60 39,62 39,79 39,90 39,85 39,77 40,04 39,66


1024210 VM1698-4 177,50 178,50 178,25 176,75 177,75 179,25 178,25 177,25 178,75 178,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_n


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 40,66
LSL 31,54
USL 50,27


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm;  Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 39,88 39,89 39,59 39,47 39,63 39,65 39,61 40,07 40,01 39,70


1024210 VM1698-4 178,50 179,00 179,75 179,00 178,75 178,50 176,75 178,50 179,25 179,75


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


1024210 VM1698-4 39,71 39,72 39,83 39,63 39,65 39,66 39,86 39,84 39,67 39,79


1024210 VM1698-4 177,50 177,25 178,00 178,00 179,75 177,25 177,50 180,00 179,00 177,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_n


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 40,66
LSL 31,54
USL 50,27


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm;  Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm;
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xmax 180.00USL 190.00
xmin 180.00LSL 170.00
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StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_n Char.Descr. T55-3000032-35 Inspection Val. 180,00 10,00 USL 190,00


Serial No. 192972 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 30.03.2021 08:46:31 to 30.03.2021 09:07:03


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 40,65 40,67 40,83 40,66 41,19 40,25 40,44 40,12 40,96 40,38


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 39,97 40,17 40,79 40,10 40,72 40,38 40,39 40,31 40,90 40,92


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 40,69 39,81 40,33 40,77 40,24 40,49 40,09 40,55 40,53 40,87


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 40,46 40,66 39,87 41,06 40,66 40,70 40,95 40,20 40,46 40,36


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 40,80 39,91 40,66 40,99 40,91 40,24 40,51 40,40 40,43 40,39


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 39,84 40,95 41,04 40,28 40,65 40,11 39,90 40,25 40,17 40,14


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 39,89 40,92 40,25 39,58 40,07 41,04 40,32 39,91 41,04 40,52


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 40,68 40,09 39,66 40,32 40,98 40,08 40,50 40,21 40,45 40,71


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_n


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 20,94
LSL 0,00
USL 50,27


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm;  Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192972 T55-3000032-35 40,92 40,54 40,56 40,70 40,66 40,81 39,97 41,15 40,86 40,70


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 40,37 40,65 40,47 40,27 40,48 40,16 40,59 40,89 40,85 40,26


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_n


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 20,94
LSL 0,00
USL 50,27


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm;  Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm;
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0016
Target torque: 80 % of max. torque
Angle degree: Tool without angle correction


Torque / Time / Speed


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


Value no. 100
Graph


Value no. 1
Graph


Value no. 1
Graph


Torque / Angle / Speed


Torque graphs


40,00 Nm
180°
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Homologation


CellTek Tool


Type: Cleco-CTBAW503


Serial no.: GC0020
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Homologation of nutrunners
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Homologation of nutrunners


Annex 2
Document no: 003/2021
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 22,41 - 22,41 -
Tolerance down / up 7 % 7 %
Average torque 23,97 Nm 23,54 Nm
Standard deviation 0,15 Nm 0,14 Nm
Torque scatter (99,73%) 0,93 Nm 0,85 Nm
Cm 3,65 3,98
Cmk 3,37 2,67


 


b) Min. Cm hard/soft (lowest value) 3,65
Min. Cmk hard/soft (lowest value) 2,67


Capability is reached if minimum Cmk value ≥1.67


Note:


Test sheet no. 2


25,79 Nm 25,79 Nm


30.03.2021


143,82


11,77


H L


17,5 %


285 rpm


GC0020


24,10 Nm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 3.37
Potential Capability index = Cm 3.65


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 0.9258R 0.78T 3.38
x+3s 24.4335xmax 24.27USL 25.79
x-3s 23.5077xmin 23.49LSL 22.41
x 23.9706Tm 24.10


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_d Char.Descr. VM1698-4 Inspection Val. 24,10 1,69 USL 25,79


Serial No. 1024210 Unit Nm -1,69 LSL 22,41


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 26.03.2021 13:12:27 to 26.03.2021 13:23:07


Rem. TQ 30% hard +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.432 Nm/A; Speed: 285/50 rpm


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0020_dM.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 24,09 24,03 23,85 23,74 23,78 24,00 24,10 23,98 23,94 23,88


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


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


1024210 VM1698-4 24,18 24,22 24,09 24,24 23,95 24,13 24,05 24,12 24,20 24,18


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


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


1024210 VM1698-4 24,05 24,16 24,15 24,13 23,91 23,89 23,96 24,00 24,01 23,95


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


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


1024210 VM1698-4 24,04 23,95 23,71 24,12 24,14 24,12 24,05 24,13 23,80 24,10


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


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


1024210 VM1698-4 23,86 23,76 24,08 23,49 24,01 23,88 24,03 24,09 23,91 24,00


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


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


1024210 VM1698-4 23,72 23,85 24,00 23,81 23,93 23,97 23,80 24,12 23,50 23,99


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


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


1024210 VM1698-4 24,16 24,05 24,03 24,04 23,96 23,86 23,86 23,98 23,73 24,06


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


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


1024210 VM1698-4 23,92 23,84 23,88 23,76 23,97 23,82 24,09 24,07 23,85 24,03


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_d


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% hard +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.432 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 23,68 23,68 24,09 24,04 23,91 23,79 23,86 23,71 23,95 23,86


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


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


1024210 VM1698-4 23,85 24,05 23,98 24,03 24,02 24,21 24,12 23,95 24,27 24,13


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_d


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% hard +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.432 Nm/A; Speed: 285/50 rpm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 15.99
Potential Capability index = Cm 17.41


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 0.1942R 0.20T 3.38
x+3s 24.3346xmax 24.34USL 25.79
x-3s 24.1404xmin 24.14LSL 22.41
x 24.2375Tm 24.10


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_d Char.Descr. T55-3000032-35 Inspection Val. 24,10 1,69 USL 25,79


Serial No. 192069 Unit Nm -1,69 LSL 22,41


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 26.03.2021 13:12:28 to 26.03.2021 13:23:08


Rem. TQ 30% hard +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.432 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192069 T55-3000032-35 24,23 24,28 24,23 24,22 24,21 24,18 24,24 24,21 24,24 24,23


192069 T55-3000032-35 30,00 31,00 30,00 30,00 30,00 31,00 31,00 30,00 30,00 30,00


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


192069 T55-3000032-35 24,24 24,22 24,23 24,25 24,28 24,20 24,26 24,21 24,23 24,25


192069 T55-3000032-35 30,00 31,00 31,00 31,00 31,00 32,00 31,00 31,00 31,00 31,00


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


192069 T55-3000032-35 24,26 24,23 24,24 24,26 24,34 24,28 24,27 24,27 24,20 24,32


192069 T55-3000032-35 30,00 31,00 31,00 31,00 30,00 30,00 30,00 31,00 31,00 30,00


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


192069 T55-3000032-35 24,26 24,23 24,25 24,26 24,23 24,26 24,30 24,20 24,25 24,18


192069 T55-3000032-35 31,00 31,00 29,00 30,00 31,00 30,00 31,00 31,00 29,00 31,00


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


192069 T55-3000032-35 24,22 24,23 24,23 24,26 24,22 24,21 24,22 24,23 24,24 24,26


192069 T55-3000032-35 29,00 30,00 31,00 30,00 32,00 31,00 31,00 32,00 30,00 31,00


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


192069 T55-3000032-35 24,27 24,23 24,27 24,30 24,23 24,21 24,23 24,23 24,22 24,22


192069 T55-3000032-35 30,00 30,00 31,00 30,00 30,00 31,00 30,00 31,00 30,00 31,00


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


192069 T55-3000032-35 24,27 24,18 24,24 24,22 24,23 24,21 24,19 24,26 24,19 24,24


192069 T55-3000032-35 32,00 31,00 31,00 31,00 31,00 30,00 30,00 31,00 30,00 31,00


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


192069 T55-3000032-35 24,22 24,27 24,28 24,24 24,23 24,30 24,23 24,21 24,22 24,21


192069 T55-3000032-35 31,00 31,00 30,00 30,00 31,00 30,00 31,00 31,00 30,00 31,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_d


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% hard +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.432 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192069 T55-3000032-35 24,28 24,25 24,24 24,25 24,29 24,14 24,25 24,23 24,19 24,23


192069 T55-3000032-35 30,00 30,00 31,00 31,00 31,00 30,00 30,00 30,00 30,00 30,00


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


192069 T55-3000032-35 24,19 24,28 24,25 24,23 24,23 24,20 24,23 24,22 24,28 24,19


192069 T55-3000032-35 30,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 32,00 32,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_d


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% hard +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.432 Nm/A; Speed: 285/50 rpm
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Homologation of nutrunners


Model: CTBAW503 Angle degree:
Serial no: GC0020 Test torque:


Torque graphs Machine Capability Study 30 %


Torque / Angle / Speed
Graph


30°
24,1 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


SN: GC0020  Page 10 of 87







22,5


23,0


23,5


24,0


24,5


25,0


25,5


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 


→


22,5 23,0 23,5 24,0 24,5 25,0 25,5
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
 [%


] →


22,5 23,0 23,5 24,0 24,5 25,0 25,5
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 2.67
Potential Capability index = Cm 3.98


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 0.8496R 0.71T 3.38
x+3s 23.9690xmax 23.95USL 25.79
x-3s 23.1194xmin 23.24LSL 22.41
x 23.5442Tm 24.10


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_c Char.Descr. VM1698-4 Inspection Val. 24,10 1,69 USL 25,79


Serial No. 1024210 Unit Nm -1,69 LSL 22,41


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 26.03.2021 13:26:00 to 26.03.2021 13:45:10


Rem. TQ 30% soft +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.432 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 23,42 23,58 23,65 23,52 23,58 23,72 23,73 23,49 23,48 23,73


1024210 VM1698-4 357,25 362,50 357,00 364,75 359,00 363,75 372,75 359,50 362,00 356,75


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


1024210 VM1698-4 23,33 23,66 23,57 23,70 23,28 23,65 23,46 23,49 23,54 23,46


1024210 VM1698-4 355,75 356,00 360,00 359,50 354,75 356,00 360,25 351,75 359,25 359,50


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


1024210 VM1698-4 23,73 23,47 23,36 23,37 23,43 23,50 23,65 23,79 23,46 23,52


1024210 VM1698-4 365,25 368,50 343,00 363,00 355,75 359,25 367,75 357,50 364,75 362,00


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


1024210 VM1698-4 23,49 23,66 23,38 23,95 23,41 23,55 23,37 23,69 23,49 23,56


1024210 VM1698-4 356,25 365,00 350,50 372,25 357,00 355,25 355,75 365,00 355,75 372,00


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


1024210 VM1698-4 23,41 23,74 23,65 23,70 23,76 23,54 23,69 23,43 23,69 23,59


1024210 VM1698-4 350,75 366,50 364,00 366,50 372,50 350,75 362,25 348,25 360,50 363,75


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


1024210 VM1698-4 23,64 23,49 23,62 23,49 23,58 23,56 23,70 23,34 23,58 23,32


1024210 VM1698-4 360,00 359,75 360,50 360,25 361,25 351,50 368,50 352,75 366,25 356,25


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


1024210 VM1698-4 23,70 23,36 23,35 23,50 23,60 23,61 23,61 23,77 23,30 23,33


1024210 VM1698-4 354,50 359,25 354,75 360,75 363,50 361,75 365,00 359,25 361,25 349,50


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


1024210 VM1698-4 23,73 23,48 23,34 23,34 23,72 23,54 23,37 23,70 23,56 23,70


1024210 VM1698-4 363,75 351,00 357,75 348,50 364,25 356,00 351,75 363,25 356,00 361,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_c


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% soft +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.432 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 23,56 23,50 23,52 23,49 23,40 23,55 23,57 23,29 23,58 23,53


1024210 VM1698-4 359,50 362,75 346,75 364,25 353,25 359,50 357,25 349,00 356,50 362,00


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


1024210 VM1698-4 23,66 23,43 23,51 23,45 23,72 23,24 23,55 23,55 23,47 23,85


1024210 VM1698-4 356,25 353,00 363,00 351,75 363,25 347,00 357,50 352,75 358,25 357,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_c


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% soft +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.432 Nm/A; Speed: 285/50 rpm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 30.41
Potential Capability index = Cm 30.92


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 0.1093R 0.08T 3.38
x+3s 24.1826xmax 24.18USL 25.79
x-3s 24.0732xmin 24.10LSL 22.41
x 24.1279Tm 24.10


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_c Char.Descr. T55-3000032-35 Inspection Val. 24,10 1,69 USL 25,79


Serial No. 192069 Unit Nm -1,69 LSL 22,41


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 26.03.2021 13:26:01 to 26.03.2021 13:45:11


Rem. TQ 30% soft +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.432 Nm/A; Speed: 285/50 rpm


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0020_c1.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192069 T55-3000032-35 24,10 24,13 24,11 24,13 24,15 24,15 24,11 24,14 24,13 24,16


192069 T55-3000032-35 360,00 364,00 362,00 378,00 365,00 366,00 382,00 361,00 376,00 362,00


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


192069 T55-3000032-35 24,14 24,13 24,13 24,12 24,10 24,12 24,11 24,11 24,14 24,13


192069 T55-3000032-35 363,00 360,00 361,00 373,00 363,00 361,00 366,00 355,00 362,00 364,00


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


192069 T55-3000032-35 24,10 24,12 24,13 24,14 24,13 24,14 24,15 24,14 24,15 24,14


192069 T55-3000032-35 367,00 382,00 344,00 369,00 362,00 363,00 378,00 360,00 367,00 363,00


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


192069 T55-3000032-35 24,11 24,11 24,13 24,12 24,11 24,13 24,11 24,16 24,12 24,17


192069 T55-3000032-35 361,00 375,00 358,00 380,00 364,00 360,00 361,00 369,00 358,00 378,00


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


192069 T55-3000032-35 24,11 24,13 24,10 24,12 24,15 24,13 24,10 24,10 24,16 24,12


192069 T55-3000032-35 361,00 379,00 365,00 378,00 380,00 360,00 362,00 357,00 361,00 367,00


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


192069 T55-3000032-35 24,15 24,12 24,13 24,12 24,13 24,14 24,12 24,13 24,13 24,13


192069 T55-3000032-35 362,00 368,00 368,00 362,00 362,00 355,00 375,00 360,00 375,00 361,00


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


192069 T55-3000032-35 24,11 24,15 24,12 24,11 24,14 24,13 24,13 24,13 24,12 24,12


192069 T55-3000032-35 356,00 366,00 363,00 367,00 361,00 375,00 374,00 361,00 365,00 351,00


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


192069 T55-3000032-35 24,17 24,13 24,14 24,10 24,13 24,13 24,15 24,11 24,12 24,12


192069 T55-3000032-35 373,00 357,00 362,00 361,00 367,00 366,00 360,00 378,00 357,00 364,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_c


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% soft +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.432 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192069 T55-3000032-35 24,11 24,13 24,15 24,16 24,11 24,14 24,10 24,10 24,12 24,18


192069 T55-3000032-35 364,00 366,00 349,00 368,00 360,00 365,00 364,00 349,00 360,00 367,00


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


192069 T55-3000032-35 24,12 24,12 24,16 24,10 24,12 24,10 24,14 24,11 24,14 24,15


192069 T55-3000032-35 362,00 360,00 367,00 359,00 365,00 349,00 362,00 359,00 365,00 360,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_c


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% soft +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.432 Nm/A; Speed: 285/50 rpm
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Homologation of nutrunners


Model: CTBAW503 Angle degree:
Serial no: GC0020 Test torque:


Torque graphs Machine Capability Study 30 %


Value no. 1


Torque / Angle / Speed


Torque / Angle / Speed


Value no. 1


360°
24,1 Nm


Graph


Graph
Torque / Time / Speed


Graph
Torque / Time / Speed


Value no. 100
Graph


Value no. 100
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Homologation of nutrunners


Annex 2
Document no: 003/2021
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 39,62 - 39,62 -
Tolerance down / up 7 % 7 %
Average torque 42,26 Nm 41,47 Nm
Standard deviation 0,28 Nm 0,20 Nm
Torque scatter (99,73%) 1,68 Nm 1,21 Nm
Cm 3,55 4,94
Cmk 3,15 3,08


 


b) Min. Cm hard/soft (lowest value) 3,55
Min. Cmk hard/soft (lowest value) 3,08


Capability is reached if minimum Cmk value ≥1.67


Note:


Test sheet no. 3


45,58 Nm 45,58 Nm


30.03.2021


253,55


20,74


H L


17,5 %


285 rpm


GC0020


42,60 Nm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 3.15
Potential Capability index = Cm 3.55


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 1.6770R 1.03T 5.96
x+3s 43.0960xmax 42.76USL 45.58
x-3s 41.4190xmin 41.73LSL 39.62
x 42.2575Tm 42.60


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_h Char.Descr. VM1698-4 Inspection Val. 42,60 2,98 USL 45,58


Serial No. 1024210 Unit Nm -2,98 LSL 39,62


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 26.03.2021 10:36:41 to 26.03.2021 10:51:28


Rem. TQ 80% hard +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 42,56 42,69 42,50 42,21 42,26 42,66 42,20 41,91 42,31 42,10


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


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


1024210 VM1698-4 42,62 41,88 41,97 42,36 41,97 42,70 42,14 41,97 42,19 41,87


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


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


1024210 VM1698-4 42,22 42,40 42,06 41,84 42,60 42,49 41,97 41,78 42,64 42,47


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


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


1024210 VM1698-4 42,26 42,45 42,43 41,76 42,50 42,35 41,80 42,20 42,02 42,40


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


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


1024210 VM1698-4 42,41 42,37 42,04 42,26 42,76 42,52 41,90 42,46 42,63 41,73


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


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


1024210 VM1698-4 42,38 42,73 42,68 42,50 41,85 42,11 41,87 42,16 42,06 41,79


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


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


1024210 VM1698-4 42,41 42,14 42,47 42,20 42,34 41,97 42,61 41,84 42,55 42,03


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


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


1024210 VM1698-4 42,73 42,52 42,12 42,31 42,63 41,77 42,35 42,48 42,53 42,55


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_h


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% hard +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 42,19 41,92 41,89 42,02 42,31 42,65 42,07 42,31 42,22 42,38


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


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


1024210 VM1698-4 42,43 42,03 42,45 42,24 42,00 42,29 42,54 42,42 42,07 41,85


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_h


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% hard +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 16.58
Potential Capability index = Cm 18.00


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 0.3311R 0.26T 5.96
x+3s 43.0010xmax 42.98USL 45.58
x-3s 42.6698xmin 42.72LSL 39.62
x 42.8354Tm 42.60


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_h Char.Descr. T55-3000032-35 Inspection Val. 42,60 2,98 USL 45,58


Serial No. 192069 Unit Nm -2,98 LSL 39,62


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 26.03.2021 10:36:41 to 26.03.2021 10:51:28


Rem. TQ 80% hard +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0020_h1.DFD


SN: GC0020  Page 22 of 87







Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192069 T55-3000032-35 42,91 42,80 42,89 42,91 42,86 42,92 42,79 42,85 42,81 42,90


192069 T55-3000032-35 32,00 33,00 32,00 31,00 31,00 32,00 31,00 31,00 32,00 31,00


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


192069 T55-3000032-35 42,84 42,84 42,93 42,76 42,82 42,86 42,98 42,94 42,88 42,80


192069 T55-3000032-35 32,00 31,00 31,00 32,00 31,00 32,00 31,00 31,00 31,00 30,00


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


192069 T55-3000032-35 42,92 42,85 42,81 42,76 42,76 42,81 42,80 42,74 42,79 42,87


192069 T55-3000032-35 32,00 32,00 31,00 31,00 32,00 32,00 31,00 31,00 33,00 33,00


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


192069 T55-3000032-35 42,74 42,81 42,77 42,84 42,83 42,77 42,85 42,81 42,89 42,86


192069 T55-3000032-35 32,00 32,00 32,00 31,00 32,00 32,00 31,00 32,00 32,00 32,00


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


192069 T55-3000032-35 42,87 42,82 42,80 42,84 42,83 42,89 42,86 42,82 42,83 42,85


192069 T55-3000032-35 32,00 32,00 31,00 33,00 32,00 32,00 31,00 32,00 32,00 31,00


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


192069 T55-3000032-35 42,85 42,89 42,78 42,85 42,82 42,87 42,75 42,88 42,78 42,85


192069 T55-3000032-35 32,00 33,00 32,00 32,00 31,00 32,00 31,00 31,00 31,00 31,00


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


192069 T55-3000032-35 42,78 42,74 42,89 42,82 42,85 42,95 42,78 42,89 42,77 42,93


192069 T55-3000032-35 32,00 32,00 33,00 32,00 32,00 31,00 32,00 31,00 32,00 32,00


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


192069 T55-3000032-35 42,86 42,87 42,94 42,78 42,81 42,74 42,83 42,82 42,85 42,82


192069 T55-3000032-35 33,00 32,00 31,00 32,00 33,00 31,00 32,00 32,00 33,00 32,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_h


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% hard +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192069 T55-3000032-35 42,90 42,87 42,78 42,84 42,82 42,78 42,76 42,85 42,74 42,82


192069 T55-3000032-35 32,00 31,00 31,00 32,00 32,00 32,00 31,00 33,00 32,00 32,00


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


192069 T55-3000032-35 42,77 42,88 42,84 42,72 42,90 42,86 42,88 42,89 42,86 42,76


192069 T55-3000032-35 32,00 31,00 32,00 31,00 31,00 32,00 33,00 32,00 31,00 31,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_h


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% hard +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm
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Homologation of nutrunners


Model: CTBAW503 Angle degree:
Serial no: GC0020 Test torque:


Torque graphs Machine Capability Study 80 %


Torque / Angle / Speed
Graph


30°
42,6 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
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 3.08
Potential Capability index = Cm 4.94


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 1.2055R 0.91T 5.96
x+3s 42.0764xmax 41.96USL 45.58
x-3s 40.8708xmin 41.05LSL 39.62
x 41.4736Tm 42.60


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_g Char.Descr. VM1698-4 Inspection Val. 42,60 2,98 USL 45,58


Serial No. 1024210 Unit Nm -2,98 LSL 39,62


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 26.03.2021 12:04:33 to 26.03.2021 13:09:26


Rem. TQ 80% soft +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 41,57 41,50 41,74 41,25 41,46 41,50 41,55 41,71 41,71 41,41


1024210 VM1698-4 349,75 355,25 353,75 350,00 344,25 352,25 350,00 360,00 359,75 348,25


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


1024210 VM1698-4 41,35 41,40 41,41 41,63 41,34 41,59 41,62 41,77 41,14 41,58


1024210 VM1698-4 347,25 339,75 348,25 355,50 350,75 354,25 361,00 356,75 350,75 351,25


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


1024210 VM1698-4 41,35 41,60 41,25 41,53 41,21 41,52 41,21 41,74 41,05 41,59


1024210 VM1698-4 353,50 356,50 352,50 356,50 346,75 353,50 361,75 365,25 356,75 360,75


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


1024210 VM1698-4 41,20 41,60 41,66 41,67 41,62 41,46 41,48 41,18 41,37 41,45


1024210 VM1698-4 352,75 360,50 364,00 369,00 363,00 364,25 360,00 360,25 357,50 360,75


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


1024210 VM1698-4 41,25 41,13 41,53 41,35 41,40 41,35 41,17 41,53 41,72 41,70


1024210 VM1698-4 355,00 356,75 361,00 366,50 367,25 356,50 355,75 361,50 366,50 364,75


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


1024210 VM1698-4 41,29 41,67 41,40 41,22 41,64 41,66 41,55 41,41 41,71 41,17


1024210 VM1698-4 362,75 361,75 360,25 352,50 364,00 366,75 360,50 364,00 362,75 357,25


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


1024210 VM1698-4 41,36 41,63 41,38 41,90 41,39 41,17 41,20 41,56 41,61 41,28


1024210 VM1698-4 359,00 366,50 358,75 368,50 363,25 351,25 363,00 361,00 359,50 354,50


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


1024210 VM1698-4 41,45 41,53 41,74 41,54 41,88 41,32 41,74 41,52 41,96 41,22


1024210 VM1698-4 367,00 361,25 363,25 368,25 365,00 355,50 369,25 359,00 374,75 354,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_g


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% soft +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 41,40 41,54 41,27 41,71 41,41 41,77 41,42 41,30 41,87 41,45


1024210 VM1698-4 364,25 359,00 360,25 363,50 360,00 371,50 357,75 361,25 371,75 363,25


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


1024210 VM1698-4 41,23 41,46 41,11 41,74 41,42 41,55 41,39 41,50 41,15 41,47


1024210 VM1698-4 363,00 356,25 353,25 366,75 361,00 361,75 363,50 360,00 360,00 358,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_g


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% soft +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 38.78
Potential Capability index = Cm 39.39


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 0.1513R 0.12T 5.96
x+3s 42.7219xmax 42.72USL 45.58
x-3s 42.5705xmin 42.60LSL 39.62
x 42.6462Tm 42.60


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_g Char.Descr. T55-3000032-35 Inspection Val. 42,60 2,98 USL 45,58


Serial No. 192069 Unit Nm -2,98 LSL 39,62


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 26.03.2021 12:04:33 to 26.03.2021 13:09:26


Rem. TQ 80% soft +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0020_g1.DFD


SN: GC0020  Page 29 of 87







Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192069 T55-3000032-35 42,67 42,65 42,62 42,69 42,64 42,64 42,63 42,72 42,66 42,66


192069 T55-3000032-35 355,00 362,00 359,00 356,00 354,00 360,00 357,00 366,00 367,00 356,00


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


192069 T55-3000032-35 42,67 42,67 42,67 42,61 42,63 42,65 42,65 42,62 42,60 42,63


192069 T55-3000032-35 350,00 345,00 360,00 361,00 356,00 359,00 370,00 362,00 360,00 360,00


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


192069 T55-3000032-35 42,62 42,68 42,65 42,63 42,65 42,63 42,67 42,63 42,62 42,64


192069 T55-3000032-35 358,00 363,00 360,00 361,00 349,00 361,00 363,00 373,00 363,00 362,00


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


192069 T55-3000032-35 42,63 42,60 42,66 42,71 42,61 42,68 42,64 42,68 42,61 42,62


192069 T55-3000032-35 363,00 363,00 375,00 378,00 366,00 368,00 367,00 363,00 363,00 367,00


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


192069 T55-3000032-35 42,65 42,63 42,65 42,66 42,62 42,66 42,64 42,63 42,65 42,61


192069 T55-3000032-35 362,00 363,00 364,00 369,00 375,00 362,00 364,00 367,00 370,00 373,00


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


192069 T55-3000032-35 42,63 42,64 42,64 42,64 42,60 42,66 42,68 42,63 42,64 42,64


192069 T55-3000032-35 366,00 370,00 365,00 359,00 367,00 378,00 362,00 370,00 372,00 365,00


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


192069 T55-3000032-35 42,66 42,66 42,67 42,64 42,67 42,63 42,64 42,67 42,64 42,64


192069 T55-3000032-35 361,00 374,00 361,00 378,00 368,00 359,00 369,00 365,00 362,00 362,00


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


192069 T55-3000032-35 42,65 42,61 42,66 42,70 42,64 42,65 42,63 42,62 42,64 42,68


192069 T55-3000032-35 373,00 365,00 366,00 375,00 374,00 363,00 377,00 363,00 384,00 362,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_g


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% soft +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm


Page
1 2/


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0020_g1.DFD


SN: GC0020  Page 30 of 87







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


192069 T55-3000032-35 42,64 42,63 42,67 42,63 42,65 42,64 42,68 42,62 42,63 42,64


192069 T55-3000032-35 369,00 364,00 366,00 375,00 372,00 380,00 363,00 365,00 380,00 371,00


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


192069 T55-3000032-35 42,72 42,63 42,68 42,63 42,70 42,65 42,66 42,63 42,63 42,62


192069 T55-3000032-35 366,00 365,00 363,00 376,00 367,00 371,00 370,00 364,00 366,00 363,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_g


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% soft +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm
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Homologation of nutrunners


Model: CTBAW503 Angle degree:
Serial no: GC0020 Test torque:


Torque graphs Machine Capability Study 80 %


Value no. 1


Torque / Angle / Speed


Torque / Angle / Speed


Value no. 1


360°
42,6 Nm


Graph


Graph
Torque / Time / Speed


Graph
Torque / Time / Speed


Value no. 100
Graph


Value no. 100
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Homologation of nutrunners


Annex 2
Document no: 003/2021
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 46,50 - 46,50 -
Tolerance down / up 7 % 7 %
Average torque 49,72 Nm 48,80 Nm
Standard deviation 0,31 Nm 0,16 Nm
Torque scatter (99,73%) 1,89 Nm 0,99 Nm
Cm 3,71 7,08
Cmk 3,40 4,66


 


b) Min. Cm hard/soft (lowest value) 3,71
Min. Cmk hard/soft (lowest value) 3,40


Capability is reached if minimum Cmk value ≥1.67


Note:


Test sheet no. 4


30.03.2021


GC0020


298,29


24,40


H L


50,00 Nm


53,50 Nm 53,50 Nm


17,5 %


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


Critical  capability index = Cmk 3.40
Potential Capability index = Cm 3.71


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 1.8889R 1.33T 7.00
x+3s 50.6601xmax 50.34USL 53.50
x-3s 48.7711xmin 49.01LSL 46.50
x 49.7156Tm 50.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_b Char.Descr. VM1698-4 Inspection Val. 50,00 3,50 USL 53,50


Serial No. 1024210 Unit Nm -3,50 LSL 46,50


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 26.03.2021 09:51:50 to 26.03.2021 10:12:42


Rem. TQ 100% hard +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.429 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 49,96 50,17 49,74 49,55 50,11 49,60 50,01 50,11 50,34 49,26


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


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


1024210 VM1698-4 50,11 50,08 50,07 49,68 49,45 49,69 49,59 49,92 49,01 49,31


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


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


1024210 VM1698-4 49,57 49,62 49,69 49,77 49,20 50,25 50,28 50,08 50,19 49,99


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


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


1024210 VM1698-4 49,30 50,20 50,12 49,42 49,59 49,84 49,91 50,10 49,60 49,60


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


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


1024210 VM1698-4 49,53 49,94 49,92 49,33 49,79 49,30 49,87 50,04 49,44 49,80


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


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


1024210 VM1698-4 49,53 50,21 49,41 49,44 49,63 49,59 49,18 49,31 50,17 49,70


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


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


1024210 VM1698-4 50,05 49,75 49,65 49,79 49,79 49,45 49,76 49,20 49,82 49,57


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


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


1024210 VM1698-4 49,45 49,30 49,61 49,33 49,90 49,29 50,07 49,82 49,96 49,73


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_b


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% hard +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.429 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 49,60 49,39 49,55 50,27 49,40 50,11 50,00 49,49 49,30 49,72


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


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


1024210 VM1698-4 49,35 49,47 49,58 49,60 50,07 49,38 49,47 50,12 49,93 49,26


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_b


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% hard +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.429 Nm/A; Speed: 285/50 rpm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 16.78
Potential Capability index = Cm 18.12


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 0.3863R 0.34T 7.00
x+3s 50.4511xmax 50.46USL 53.50
x-3s 50.0647xmin 50.12LSL 46.50
x 50.2579Tm 50.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_b Char.Descr. T55-3000032-35 Inspection Val. 50,00 3,50 USL 53,50


Serial No. 192069 Unit Nm -3,50 LSL 46,50


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 26.03.2021 09:51:50 to 26.03.2021 10:12:42


Rem. TQ 100% hard +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.429 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192069 T55-3000032-35 50,29 50,23 50,19 50,27 50,35 50,21 50,18 50,27 50,35 50,21


192069 T55-3000032-35 32,00 32,00 31,00 32,00 32,00 32,00 32,00 32,00 32,00 31,00


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


192069 T55-3000032-35 50,25 50,27 50,28 50,46 50,26 50,21 50,22 50,15 50,33 50,12


192069 T55-3000032-35 32,00 32,00 33,00 32,00 31,00 32,00 31,00 32,00 31,00 31,00


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


192069 T55-3000032-35 50,35 50,15 50,34 50,30 50,24 50,30 50,31 50,31 50,33 50,23


192069 T55-3000032-35 31,00 32,00 32,00 32,00 31,00 32,00 33,00 33,00 32,00 32,00


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


192069 T55-3000032-35 50,22 50,26 50,28 50,24 50,24 50,22 50,24 50,32 50,36 50,36


192069 T55-3000032-35 32,00 32,00 32,00 31,00 32,00 32,00 32,00 32,00 32,00 31,00


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


192069 T55-3000032-35 50,26 50,29 50,29 50,29 50,16 50,34 50,29 50,16 50,17 50,13


192069 T55-3000032-35 32,00 33,00 32,00 31,00 31,00 32,00 32,00 32,00 32,00 32,00


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


192069 T55-3000032-35 50,31 50,31 50,34 50,20 50,35 50,27 50,20 50,20 50,30 50,26


192069 T55-3000032-35 32,00 33,00 31,00 31,00 32,00 32,00 31,00 31,00 32,00 32,00


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


192069 T55-3000032-35 50,23 50,30 50,40 50,16 50,25 50,25 50,30 50,24 50,23 50,23


192069 T55-3000032-35 33,00 32,00 32,00 32,00 32,00 32,00 32,00 31,00 32,00 32,00


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


192069 T55-3000032-35 50,20 50,17 50,27 50,17 50,25 50,24 50,27 50,19 50,27 50,22


192069 T55-3000032-35 32,00 31,00 32,00 31,00 33,00 32,00 33,00 32,00 33,00 32,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_b


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% hard +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.429 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192069 T55-3000032-35 50,22 50,34 50,25 50,37 50,27 50,30 50,30 50,15 50,29 50,18


192069 T55-3000032-35 32,00 31,00 31,00 33,00 31,00 33,00 32,00 32,00 31,00 32,00


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


192069 T55-3000032-35 50,20 50,16 50,27 50,28 50,27 50,29 50,15 50,33 50,24 50,27


192069 T55-3000032-35 32,00 32,00 31,00 32,00 32,00 32,00 32,00 32,00 32,00 31,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_b


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% hard +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.429 Nm/A; Speed: 285/50 rpm
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Homologation of nutrunners


Model: CTBAW503 Angle degree:
Serial no: GC0020 Test torque:


Torque graphs Machine Capability Study 100 %


30°
50,0 Nm


Value no. 1


Torque / Angle / Speed


Value no. 1
Graph


Torque / Time / Speed


Graph


Value no. 100
Graph


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


SN: GC0020  Page 40 of 87







47


48


49


50


51


52


53


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 


→


47 48 49 50 51 52 53
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
 [%


] →


47 48 49 50 51 52 53
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 4.66
Potential Capability index = Cm 7.08


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 0.9880R 0.87T 7.00
x+3s 49.2969xmax 49.26USL 53.50
x-3s 48.3089xmin 48.39LSL 46.50
x 48.8029Tm 50.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_a Char.Descr. VM1698-4 Inspection Val. 50,00 3,50 USL 53,50


Serial No. 1024210 Unit Nm -3,50 LSL 46,50


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 26.03.2021 10:58:01 to 26.03.2021 12:01:48


Rem. TQ 100% soft +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.429 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 48,85 48,80 49,26 48,73 49,04 48,76 48,91 49,04 48,70 48,77


1024210 VM1698-4 362,75 357,00 373,50 361,75 370,00 362,00 363,50 373,50 362,50 361,75


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


1024210 VM1698-4 48,81 48,83 48,94 48,81 48,75 48,75 49,06 48,85 48,84 48,78


1024210 VM1698-4 361,75 364,75 367,00 361,75 360,50 355,25 367,25 363,25 363,50 356,75


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


1024210 VM1698-4 48,99 48,95 49,10 48,89 48,46 48,78 48,70 48,77 48,88 48,77


1024210 VM1698-4 374,00 371,50 367,25 360,75 361,50 364,25 361,25 365,50 358,75 365,75


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


1024210 VM1698-4 48,73 48,95 48,91 48,75 48,87 49,07 48,56 48,96 48,73 48,90


1024210 VM1698-4 362,00 360,00 365,75 364,00 364,50 363,25 363,00 365,75 358,75 358,25


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


1024210 VM1698-4 48,83 48,71 48,83 49,18 48,81 48,82 48,55 48,65 48,88 48,91


1024210 VM1698-4 367,50 366,75 359,75 364,00 368,00 370,25 359,50 360,00 365,75 360,75


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


1024210 VM1698-4 48,84 49,02 48,66 48,69 48,65 48,86 48,95 48,70 48,99 48,68


1024210 VM1698-4 364,50 359,75 369,00 358,50 360,75 365,00 364,00 363,50 368,50 358,00


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


1024210 VM1698-4 48,77 48,74 48,64 48,62 49,04 48,80 48,99 49,04 48,83 48,70


1024210 VM1698-4 361,00 367,00 359,50 363,25 370,50 361,75 361,75 370,25 361,00 358,25


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


1024210 VM1698-4 48,85 48,70 48,84 48,84 48,66 48,61 48,73 48,94 48,45 48,61


1024210 VM1698-4 359,00 358,00 366,00 364,00 358,25 356,75 363,25 366,25 350,25 360,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_a


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% soft +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.429 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 49,00 48,77 48,75 48,79 48,85 48,88 48,90 48,41 48,64 48,53


1024210 VM1698-4 364,50 365,75 360,50 365,00 361,50 365,50 362,00 362,00 367,75 360,00


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


1024210 VM1698-4 48,60 48,53 49,05 48,74 48,75 48,98 48,54 48,67 48,39 48,91


1024210 VM1698-4 357,75 365,00 367,00 362,25 359,50 365,25 362,50 361,00 355,25 364,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_a


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% soft +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.429 Nm/A; Speed: 285/50 rpm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 42.79
Potential Capability index = Cm 43.42


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 0.1612R 0.13T 7.00
x+3s 50.1311xmax 50.13USL 53.50
x-3s 49.9699xmin 50.00LSL 46.50
x 50.0505Tm 50.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_a Char.Descr. T55-3000032-35 Inspection Val. 50,00 3,50 USL 53,50


Serial No. 192069 Unit Nm -3,50 LSL 46,50


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 26.03.2021 10:58:01 to 26.03.2021 12:01:48


Rem. TQ 100% soft +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.429 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192069 T55-3000032-35 50,07 50,06 50,03 50,00 50,08 50,04 50,03 50,03 50,01 50,08


192069 T55-3000032-35 372,00 363,00 380,00 366,00 378,00 366,00 375,00 381,00 367,00 366,00


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


192069 T55-3000032-35 50,07 50,09 50,10 50,03 50,03 50,04 50,07 50,07 50,05 50,03


192069 T55-3000032-35 368,00 369,00 371,00 366,00 365,00 363,00 376,00 370,00 366,00 365,00


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


192069 T55-3000032-35 50,03 50,03 50,04 50,03 50,05 50,02 50,03 50,11 50,03 50,03


192069 T55-3000032-35 381,00 379,00 376,00 374,00 369,00 374,00 366,00 369,00 364,00 370,00


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


192069 T55-3000032-35 50,02 50,04 50,05 50,03 50,01 50,05 50,09 50,02 50,08 50,07


192069 T55-3000032-35 364,00 364,00 375,00 375,00 375,00 372,00 370,00 376,00 366,00 366,00


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


192069 T55-3000032-35 50,01 50,05 50,08 50,06 50,06 50,03 50,03 50,05 50,04 50,04


192069 T55-3000032-35 377,00 375,00 366,00 373,00 377,00 378,00 366,00 367,00 375,00 370,00


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


192069 T55-3000032-35 50,05 50,03 50,07 50,08 50,04 50,04 50,05 50,05 50,04 50,07


192069 T55-3000032-35 372,00 371,00 375,00 366,00 365,00 374,00 373,00 369,00 376,00 366,00


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


192069 T55-3000032-35 50,05 50,01 50,02 50,09 50,13 50,09 50,04 50,05 50,02 50,06


192069 T55-3000032-35 366,00 375,00 366,00 369,00 380,00 369,00 371,00 378,00 364,00 365,00


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


192069 T55-3000032-35 50,03 50,04 50,01 50,03 50,06 50,07 50,03 50,03 50,07 50,08


192069 T55-3000032-35 364,00 362,00 376,00 372,00 364,00 365,00 374,00 378,00 360,00 367,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_a


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% soft +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.429 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192069 T55-3000032-35 50,08 50,06 50,05 50,05 50,07 50,10 50,07 50,02 50,01 50,05


192069 T55-3000032-35 375,00 374,00 367,00 374,00 372,00 371,00 367,00 368,00 377,00 368,00


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


192069 T55-3000032-35 50,08 50,10 50,09 50,04 50,00 50,03 50,06 50,07 50,06 50,11


192069 T55-3000032-35 363,00 369,00 375,00 373,00 363,00 374,00 367,00 368,00 365,00 373,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_a


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% soft +/-7% * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.429 Nm/A; Speed: 285/50 rpm
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Homologation of nutrunners


Model: CTBAW503 Angle degree:
Serial no: GC0020 Test torque:


Machine Capability Study 100 %


360°


Value no. 1
Graph


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


Value no. 1
Graph


Torque / Time / Speed


Value no. 100
Graph


Torque / Angle / Speed


50,0 Nm


Torque graphs
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Homologation of nutrunners


Annex 3
Document no: 003/2021
Date: Page 1 of 2


General Specifications


Manufacturer: Apex Tool Group Tool type: CellTek Tool


Model: CTBAW503 Serial no:


Torque range:


Snugfit value: Torque tolerance ± 7 %


Target torque: Tolerance: 11,91 %  5,96 %


Angle degree: 40° Tolerance: 2,5°  1,2°


Formula derivation:


+ -
0 0-25°


30.03.2021


GC0020


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


Capability examination


Tool hand held


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.


13 Nm to 50 Nm


10 Nm


30 Nm


Move Test conditions
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 30,97 40,00 30,15 39,00 0,82 1,00
2 31,06 40,00 30,39 38,75 0,67 1,25
3 31,03 40,00 30,00 38,75 1,03 1,25
4 30,80 40,00 30,04 39,25 0,76 0,75
5 30,62 40,00 30,11 39,00 0,51 1,00
6 30,67 40,00 30,15 39,00 0,52 1,00
7 30,68 40,00 30,02 39,00 0,66 1,00
8 31,07 40,00 30,07 39,00 1,00 1,00
9 31,16 40,00 30,05 39,00 1,11 1,00


10 30,39 40,00 29,98 39,00 0,41 1,00
11 30,74 40,00 30,23 39,00 0,51 1,00
12 31,10 40,00 29,94 38,50 1,16 1,50
13 30,83 40,00 30,05 39,25 0,78 0,75
14 30,62 40,00 30,08 39,25 0,54 0,75
15 30,89 40,00 30,01 39,00 0,88 1,00
16 31,74 40,00 30,10 38,50 1,64 1,50
17 31,22 40,00 30,07 38,75 1,15 1,25
18 31,35 40,00 30,24 38,75 1,11 1,25
19 30,64 40,00 30,01 39,50 0,63 0,50
20 31,28 40,00 30,01 38,75 1,27 1,25
21 30,38 40,00 29,74 39,25 0,64 0,75
22 31,34 40,00 30,17 39,50 1,17 0,50
23 30,40 40,00 29,91 39,50 0,49 0,50
24 30,89 40,00 29,81 39,00 1,08 1,00
25 30,90 40,00 29,69 39,00 1,21 1,00
26 30,41 40,00 29,78 39,25 0,63 0,75
27 30,65 40,00 29,70 39,00 0,95 1,00
28 30,49 40,00 29,66 39,25 0,83 0,75
29 30,99 40,00 30,03 39,00 0,96 1,00
30 30,85 40,00 30,02 39,50 0,83 0,50
31 30,62 40,00 29,96 39,25 0,66 0,75
32 30,94 40,00 29,96 39,00 0,98 1,00
33 31,35 40,00 29,93 39,00 1,42 1,00
34 31,10 40,00 29,85 38,75 1,25 1,25
35 31,18 40,00 29,72 38,75 1,46 1,25
36 30,81 40,00 29,94 39,00 0,87 1,00
37 30,91 40,00 29,92 39,50 0,99 0,50
38 30,14 40,00 29,24 38,75 0,90 1,25
39 30,98 40,00 30,19 38,50 0,79 1,50
40 30,92 40,00 29,90 39,25 1,02 0,75
41 30,80 40,00 29,51 38,75 1,29 1,25
42 30,75 40,00 29,77 39,25 0,98 0,75
43 30,90 40,00 29,46 39,25 1,44 0,75
44 31,69 40,00 29,86 39,25 1,83 0,75
45 30,78 40,00 29,66 39,25 1,12 0,75
46 30,54 40,00 29,46 39,00 1,08 1,00
47 30,33 40,00 29,58 39,25 0,75 0,75
48 30,94 40,00 29,81 39,25 1,13 0,75
49 31,08 40,00 29,98 39,50 1,10 0,50
50 30,55 40,00 29,55 38,75 1,00 1,25
51 31,11 40,00 30,10 39,50 1,01 0,50
52 31,39 40,00 29,94 39,25 1,45 0,75
53 31,04 40,00 29,85 39,00 1,19 1,00
54 30,98 40,00 30,00 39,50 0,98 0,50
55 30,96 40,00 30,01 39,75 0,95 0,25
56 30,75 40,00 29,84 39,00 0,91 1,00
57 30,73 40,00 29,87 39,25 0,86 0,75
58 31,48 40,00 30,06 39,00 1,42 1,00
59 30,22 40,00 29,90 39,25 0,32 0,75
60 31,72 40,00 29,81 38,75 1,91 1,25
61 31,07 40,00 29,92 39,25 1,15 0,75
62 31,02 40,00 29,88 39,25 1,14 0,75
63 30,99 40,00 29,81 39,25 1,18 0,75
64 30,59 40,00 29,80 39,25 0,79 0,75
65 30,85 40,00 29,63 39,25 1,22 0,75
66 31,17 40,00 29,86 39,00 1,31 1,00
67 31,17 40,00 29,87 39,00 1,30 1,00
68 31,59 40,00 29,96 39,00 1,63 1,00
69 31,17 40,00 29,78 39,00 1,39 1,00
70 31,18 40,00 29,68 39,00 1,50 1,00
71 31,19 40,00 29,70 39,00 1,49 1,00
72 30,81 40,00 29,87 39,25 0,94 0,75
73 31,20 40,00 29,70 39,25 1,50 0,75
74 31,01 40,00 29,74 39,25 1,27 0,75
75 31,47 40,00 29,57 39,00 1,90 1,00
76 31,09 40,00 30,03 39,00 1,06 1,00
77 30,73 40,00 29,70 39,25 1,03 0,75
78 30,91 40,00 29,65 39,00 1,26 1,00
79 30,76 40,00 29,78 38,75 0,98 1,25
80 30,82 40,00 29,97 39,25 0,85 0,75
81 31,01 40,00 29,95 39,00 1,06 1,00
82 31,58 40,00 29,84 38,75 1,74 1,25
83 31,12 40,00 29,99 39,00 1,13 1,00
84 31,24 40,00 29,87 39,00 1,37 1,00
85 31,29 40,00 29,79 39,00 1,50 1,00
86 30,83 40,00 29,74 39,00 1,09 1,00
87 31,28 40,00 29,86 38,75 1,42 1,25
88 31,23 40,00 29,83 38,75 1,40 1,25
89 31,44 40,00 29,88 39,00 1,56 1,00
90 30,94 40,00 29,78 39,25 1,16 0,75
91 31,34 40,00 29,74 39,25 1,60 0,75
92 31,50 40,00 29,81 39,00 1,69 1,00
93 30,88 40,00 29,79 39,25 1,09 0,75
94 31,44 40,00 29,80 39,00 1,64 1,00
95 31,23 40,00 29,98 39,50 1,25 0,50
96 31,51 40,00 29,89 39,00 1,62 1,00
97 30,54 40,00 29,98 39,25 0,56 0,75
98 31,79 40,00 29,75 39,00 2,04 1,00
99 30,58 40,00 29,64 39,25 0,94 0,75
100 31,30 40,00 29,94 39,50 1,36 0,50


Standard deviation: 0,357 0,247


Tool data Control data Difference
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0020


Target torque: 60 % of max. torque


Angle degree: Tool with angle correction


30,00 Nm


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


Critical  capability index = Cmk 5.52
Potential Capability index = Cm 6.75


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 1.4805R 1.25T 10.00
x+3s 39.8252xmax 39.75USL 45.00
x-3s 38.3448xmin 38.50LSL 35.00
x 39.0850Tm 40.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_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 29.03.2021 08:45:08 to 29.03.2021 08:59:45


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.434 Nm/A; Speed: 285/50 rpm; with Gyroscope


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0020_kM.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 30,15 30,39 30,00 30,04 30,11 30,15 30,02 30,07 30,05 29,98


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


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


1024210 VM1698-4 30,23 29,94 30,05 30,08 30,01 30,10 30,07 30,24 30,01 30,01


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


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


1024210 VM1698-4 29,74 30,17 29,91 29,81 29,69 29,78 29,70 29,66 30,03 30,02


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


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


1024210 VM1698-4 29,96 29,96 29,93 29,85 29,72 29,94 29,92 29,24 30,19 29,90


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


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


1024210 VM1698-4 29,51 29,77 29,46 29,86 29,66 29,46 29,58 29,81 29,98 29,55


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


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


1024210 VM1698-4 30,10 29,94 29,85 30,00 30,01 29,84 29,87 30,06 29,90 29,81


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


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


1024210 VM1698-4 29,92 29,88 29,81 29,80 29,63 29,86 29,87 29,96 29,78 29,68


1024210 VM1698-4 39,25 39,25 39,25 39,25 39,25 39,00 39,00 39,00 39,00 39,00


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


1024210 VM1698-4 29,70 29,87 29,70 29,74 29,57 30,03 29,70 29,65 29,78 29,97


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0020_k


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 31,50
LSL 23,39
USL 40,51


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.94 Nm; C ur-Cal.: 0.434 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 29,95 29,84 29,99 29,87 29,79 29,74 29,86 29,83 29,88 29,78


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


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


1024210 VM1698-4 29,74 29,81 29,79 29,80 29,98 29,89 29,98 29,75 29,64 29,94


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0020_k


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 31,50
LSL 23,39
USL 40,51


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.94 Nm; C ur-Cal.: 0.434 Nm/A; Speed: 285/50 rpm; with Gyroscope


Page
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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 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_k Char.Descr. T55-3000032-35 Inspection Val. 40,00 5,00 USL 45,00


Serial No. 192069 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 29.03.2021 08:45:08 to 29.03.2021 08:59:45


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.434 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192069 T55-3000032-35 30,97 31,06 31,03 30,80 30,62 30,67 30,68 31,07 31,16 30,39


192069 T55-3000032-35 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


192069 T55-3000032-35 30,74 31,10 30,83 30,62 30,89 31,74 31,22 31,35 30,64 31,28


192069 T55-3000032-35 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


192069 T55-3000032-35 30,38 31,34 30,40 30,89 30,90 30,41 30,65 30,49 30,99 30,85


192069 T55-3000032-35 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


192069 T55-3000032-35 30,62 30,94 31,35 31,10 31,18 30,81 30,91 30,14 30,98 30,92


192069 T55-3000032-35 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


192069 T55-3000032-35 30,80 30,75 30,90 31,69 30,78 30,54 30,33 30,94 31,08 30,55


192069 T55-3000032-35 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


192069 T55-3000032-35 31,11 31,39 31,04 30,98 30,96 30,75 30,73 31,48 30,22 31,72


192069 T55-3000032-35 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


192069 T55-3000032-35 31,07 31,02 30,99 30,59 30,85 31,17 31,17 31,59 31,17 31,18


192069 T55-3000032-35 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


192069 T55-3000032-35 31,19 30,81 31,20 31,01 31,47 31,09 30,73 30,91 30,76 30,82


192069 T55-3000032-35 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 29.03.2021


Ser.No. GC0020_k


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 16,88
LSL 0,00
USL 40,51


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.94 Nm; C ur-Cal.: 0.434 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192069 T55-3000032-35 31,01 31,58 31,12 31,24 31,29 30,83 31,28 31,23 31,44 30,94


192069 T55-3000032-35 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


192069 T55-3000032-35 31,34 31,50 30,88 31,44 31,23 31,51 30,54 31,79 30,58 31,30


192069 T55-3000032-35 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 29.03.2021


Ser.No. GC0020_k


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 16,88
LSL 0,00
USL 40,51


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.94 Nm; C ur-Cal.: 0.434 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0020
Target torque: 60 % of max. torque
Angle degree: Tool with angle correction


Value no. 1


40°
30,00 Nm


Torque graphs


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: 003/2021
Date: Page 2 of 4


General Specifications


Manufacturer: Apex Tool Group Tool type: CellTek Tool


Model: CTBAW503 Serial no:


Torque range:


Snugfit value: 10 Nm Torque tolerance ± 7 %


Target torque: Tolerance: 10,39 %  5,19 %


Angle degree: 40° Tolerance: 2,1°  1,1°


Formula derivation:


30.03.2021


GC0020


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


Tool without angle correction


13 Nm to 50 Nm


Capability examination


30 Nm
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 30,80 40,00 30,20 39,00 0,60 1,00
2 31,43 40,00 30,04 38,75 1,39 1,25
3 31,20 40,00 30,30 39,00 0,90 1,00
4 31,26 40,00 29,99 38,50 1,27 1,50
5 31,59 40,00 30,19 39,00 1,40 1,00
6 31,41 40,00 30,16 38,75 1,25 1,25
7 31,67 40,00 29,90 38,75 1,77 1,25
8 31,08 40,00 30,15 39,00 0,93 1,00
9 31,45 40,00 30,07 38,75 1,38 1,25


10 31,71 40,00 30,07 38,75 1,64 1,25
11 31,64 40,00 30,11 38,75 1,53 1,25
12 31,18 40,00 30,08 38,75 1,10 1,25
13 31,02 40,00 29,90 39,00 1,12 1,00
14 31,51 40,00 29,95 38,50 1,56 1,50
15 31,27 40,00 29,92 38,75 1,35 1,25
16 31,25 40,00 30,14 39,00 1,11 1,00
17 30,93 40,00 29,91 38,75 1,02 1,25
18 31,42 40,00 30,09 39,00 1,33 1,00
19 31,28 40,00 30,09 38,75 1,19 1,25
20 31,23 40,00 30,08 39,00 1,15 1,00
21 31,74 40,00 30,23 38,75 1,51 1,25
22 31,59 40,00 30,17 38,75 1,42 1,25
23 31,83 40,00 30,19 39,00 1,64 1,00
24 31,37 40,00 30,20 39,25 1,17 0,75
25 31,51 40,00 30,12 39,00 1,39 1,00
26 31,24 40,00 30,18 38,75 1,06 1,25
27 30,87 40,00 30,10 38,75 0,77 1,25
28 31,46 40,00 30,00 39,00 1,46 1,00
29 31,65 40,00 30,11 39,00 1,54 1,00
30 31,10 40,00 30,05 38,75 1,05 1,25
31 31,62 40,00 29,96 38,75 1,66 1,25
32 31,55 40,00 30,16 39,25 1,39 0,75
33 31,42 40,00 30,03 39,25 1,39 0,75
34 31,61 40,00 29,96 38,75 1,65 1,25
35 31,48 40,00 30,13 38,50 1,35 1,50
36 31,81 40,00 30,24 38,75 1,57 1,25
37 31,71 40,00 30,18 38,75 1,53 1,25
38 31,39 40,00 29,99 38,75 1,40 1,25
39 31,63 40,00 29,92 38,75 1,71 1,25
40 30,67 40,00 30,12 39,00 0,55 1,00
41 30,78 40,00 29,79 38,75 0,99 1,25
42 31,22 40,00 29,77 38,50 1,45 1,50
43 31,20 40,00 29,92 38,75 1,28 1,25
44 30,99 40,00 29,94 38,75 1,05 1,25
45 31,42 40,00 29,96 38,75 1,46 1,25
46 31,50 40,00 29,79 38,50 1,71 1,50
47 31,45 40,00 29,96 38,75 1,49 1,25
48 31,35 40,00 30,02 39,00 1,33 1,00
49 31,10 40,00 29,80 38,50 1,30 1,50
50 31,40 40,00 29,91 38,50 1,49 1,50
51 30,72 40,00 30,01 39,00 0,71 1,00
52 31,46 40,00 30,02 39,00 1,44 1,00
53 31,20 40,00 30,08 39,00 1,12 1,00
54 31,23 40,00 30,07 39,00 1,16 1,00
55 31,05 40,00 30,02 38,75 1,03 1,25
56 31,20 40,00 29,99 38,75 1,21 1,25
57 31,36 40,00 30,07 39,00 1,29 1,00
58 30,90 40,00 29,80 38,25 1,10 1,75
59 30,92 40,00 29,64 38,50 1,28 1,50
60 31,06 40,00 30,07 38,50 0,99 1,50
61 31,64 40,00 29,91 38,50 1,73 1,50
62 32,24 40,00 30,16 39,25 2,08 0,75
63 31,33 40,00 30,00 39,00 1,33 1,00
64 31,59 40,00 29,89 38,50 1,70 1,50
65 31,31 40,00 30,00 38,75 1,31 1,25
66 31,07 40,00 29,97 38,75 1,10 1,25
67 30,93 40,00 29,81 38,50 1,12 1,50
68 31,07 40,00 29,84 38,50 1,23 1,50
69 31,47 40,00 29,93 38,75 1,54 1,25
70 31,37 40,00 30,06 38,75 1,31 1,25
71 31,63 40,00 29,96 38,75 1,67 1,25
72 31,72 40,00 30,12 39,00 1,60 1,00
73 31,62 40,00 29,95 38,75 1,67 1,25
74 30,87 40,00 29,94 38,75 0,93 1,25
75 30,98 40,00 30,04 38,75 0,94 1,25
76 31,14 40,00 30,10 38,75 1,04 1,25
77 31,88 40,00 29,99 38,50 1,89 1,50
78 30,47 40,00 29,75 38,75 0,72 1,25
79 31,23 40,00 29,93 38,50 1,30 1,50
80 31,49 40,00 29,86 38,50 1,63 1,50
81 31,73 40,00 29,88 38,75 1,85 1,25
82 31,53 40,00 30,10 39,00 1,43 1,00
83 31,35 40,00 29,94 38,75 1,41 1,25
84 31,15 40,00 30,03 38,75 1,12 1,25
85 30,90 40,00 30,10 39,00 0,80 1,00
86 31,05 40,00 30,03 39,00 1,02 1,00
87 31,61 40,00 29,87 38,50 1,74 1,50
88 32,21 40,00 30,11 38,75 2,10 1,25
89 30,94 40,00 30,07 38,75 0,87 1,25
90 31,28 40,00 30,05 39,00 1,23 1,00
91 31,47 40,00 30,03 38,50 1,44 1,50
92 30,72 40,00 30,04 38,75 0,68 1,25
93 31,09 40,00 29,98 38,25 1,11 1,75
94 31,68 40,00 30,17 39,00 1,51 1,00
95 31,31 40,00 29,99 38,75 1,32 1,25
96 30,88 40,00 29,97 38,50 0,91 1,50
97 31,79 40,00 30,18 39,00 1,61 1,00
98 31,18 40,00 30,12 38,75 1,06 1,25
99 31,01 40,00 29,95 38,50 1,06 1,50
100 31,65 40,00 30,16 39,00 1,49 1,00


Standard deviation: 0,311 0,211


DifferenceTool data Control data
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0020


Target torque: 60 % of max. torque


Angle degree: Tool without angle correction


30,00 Nm


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


Critical  capability index = Cmk 5.97
Potential Capability index = Cm 7.90


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 1.2663R 1.00T 10.00
x+3s 39.4132xmax 39.25USL 45.00
x-3s 38.1468xmin 38.25LSL 35.00
x 38.7800Tm 40.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_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 26.03.2021 14:41:00 to 26.03.2021 14:52:39


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.434 Nm/A; Speed: 285/50 rpm


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0020_mM.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 30,20 30,04 30,30 29,99 30,19 30,16 29,90 30,15 30,07 30,07


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


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


1024210 VM1698-4 30,11 30,08 29,90 29,95 29,92 30,14 29,91 30,09 30,09 30,08


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


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


1024210 VM1698-4 30,23 30,17 30,19 30,20 30,12 30,18 30,10 30,00 30,11 30,05


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


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


1024210 VM1698-4 29,96 30,16 30,03 29,96 30,13 30,24 30,18 29,99 29,92 30,12


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


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


1024210 VM1698-4 29,79 29,77 29,92 29,94 29,96 29,79 29,96 30,02 29,80 29,91


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


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


1024210 VM1698-4 30,01 30,02 30,08 30,07 30,02 29,99 30,07 29,80 29,64 30,07


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


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


1024210 VM1698-4 29,91 30,16 30,00 29,89 30,00 29,97 29,81 29,84 29,93 30,06


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


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


1024210 VM1698-4 29,96 30,12 29,95 29,94 30,04 30,10 29,99 29,75 29,93 29,86


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_m


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 31,75
LSL 23,71
USL 40,64


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.94 Nm; C ur-Cal.: 0.434 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 29,88 30,10 29,94 30,03 30,10 30,03 29,87 30,11 30,07 30,05


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


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


1024210 VM1698-4 30,03 30,04 29,98 30,17 29,99 29,97 30,18 30,12 29,95 30,16


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_m


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 31,75
LSL 23,71
USL 40,64


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.94 Nm; C ur-Cal.: 0.434 Nm/A; Speed: 285/50 rpm


Page
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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 26.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_m Char.Descr. T55-3000032-35 Inspection Val. 40,00 5,00 USL 45,00


Serial No. 192069 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 26.03.2021 14:41:00 to 26.03.2021 14:52:39


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.434 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192069 T55-3000032-35 30,80 31,43 31,20 31,26 31,59 31,41 31,67 31,08 31,45 31,71


192069 T55-3000032-35 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


192069 T55-3000032-35 31,64 31,18 31,02 31,51 31,27 31,25 30,93 31,42 31,28 31,23


192069 T55-3000032-35 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


192069 T55-3000032-35 31,74 31,59 31,83 31,37 31,51 31,24 30,87 31,46 31,65 31,10


192069 T55-3000032-35 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


192069 T55-3000032-35 31,62 31,55 31,42 31,61 31,48 31,81 31,71 31,39 31,63 30,67


192069 T55-3000032-35 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


192069 T55-3000032-35 30,78 31,22 31,20 30,99 31,42 31,50 31,45 31,35 31,10 31,40


192069 T55-3000032-35 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


192069 T55-3000032-35 30,72 31,46 31,20 31,23 31,05 31,20 31,36 30,90 30,92 31,06


192069 T55-3000032-35 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


192069 T55-3000032-35 31,64 32,24 31,33 31,59 31,31 31,07 30,93 31,07 31,47 31,37


192069 T55-3000032-35 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


192069 T55-3000032-35 31,63 31,72 31,62 30,87 30,98 31,14 31,88 30,47 31,23 31,49


192069 T55-3000032-35 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 26.03.2021


Ser.No. GC0020_m


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 16,93
LSL 0,00
USL 40,64


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.94 Nm; C ur-Cal.: 0.434 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192069 T55-3000032-35 31,73 31,53 31,35 31,15 30,90 31,05 31,61 32,21 30,94 31,28


192069 T55-3000032-35 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


192069 T55-3000032-35 31,47 30,72 31,09 31,68 31,31 30,88 31,79 31,18 31,01 31,65


192069 T55-3000032-35 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 26.03.2021


Ser.No. GC0020_m


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 16,93
LSL 0,00
USL 40,64


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.94 Nm; C ur-Cal.: 0.434 Nm/A; Speed: 285/50 rpm
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0020
Target torque: 60 % of max. torque
Angle degree: Tool without angle correction


Value no. 1


40°
30,00 Nm


Torque graphs


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


SN: GC0020  Page 67 of 87







Homologation of nutrunners


Annex 3
Document no: 003/2021
Date: Page 2 of 2


General Specifications


Manufacturer: Apex Tool Group Tool type: CellTek Tool


Model: CTBAW503 Serial no:


Torque range:


Snugfit value: Torque tolerance ± 7 %


Target torque: Tolerance: 9,91 %  4,95 %


Angle degree: 180° Tolerance: 6,4°  3,2°


Formula derivation:


+ -
0-25° 0-45°


30.03.2021


GC0020


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


Tool hand held


13 Nm to 50 Nm


10 Nm


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


Capability examination


40 Nm
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 41,66 180,00 39,82 179,00 1,84 1,00
2 41,91 180,00 39,82 178,25 2,09 1,75
3 41,24 180,00 39,73 178,00 1,51 2,00
4 42,86 180,00 40,01 178,25 2,85 1,75
5 41,63 180,00 39,77 179,50 1,86 0,50
6 41,18 180,00 39,53 179,00 1,65 1,00
7 41,78 180,00 39,60 177,25 2,18 2,75
8 41,63 180,00 39,85 178,25 1,78 1,75
9 41,64 180,00 39,90 178,75 1,74 1,25


10 41,83 180,00 40,04 178,75 1,79 1,25
11 41,51 180,00 39,63 180,00 1,88 0,00
12 41,29 180,00 39,57 178,75 1,72 1,25
13 41,62 180,00 39,98 180,00 1,64 0,00
14 41,71 180,00 39,67 178,50 2,04 1,50
15 41,83 180,00 39,76 180,00 2,07 0,00
16 42,75 180,00 40,18 177,75 2,57 2,25
17 41,96 180,00 39,68 178,50 2,28 1,50
18 41,68 180,00 39,48 179,25 2,20 0,75
19 41,72 180,00 39,46 177,25 2,26 2,75
20 42,39 180,00 39,70 178,75 2,69 1,25
21 41,87 180,00 39,61 179,00 2,26 1,00
22 42,56 180,00 39,64 177,75 2,92 2,25
23 41,61 180,00 39,73 179,00 1,88 1,00
24 41,58 180,00 39,78 179,75 1,80 0,25
25 41,55 180,00 39,69 179,00 1,86 1,00
26 42,28 180,00 39,84 178,75 2,44 1,25
27 41,67 180,00 39,71 179,75 1,96 0,25
28 41,96 180,00 39,96 178,75 2,00 1,25
29 41,84 180,00 39,75 178,75 2,09 1,25
30 41,51 180,00 39,62 178,50 1,89 1,50
31 41,53 180,00 39,72 178,25 1,81 1,75
32 42,14 180,00 40,19 178,75 1,95 1,25
33 42,09 180,00 40,08 178,75 2,01 1,25
34 42,58 180,00 39,74 178,75 2,84 1,25
35 43,04 180,00 40,32 179,50 2,72 0,50
36 41,89 180,00 39,80 178,00 2,09 2,00
37 43,54 180,00 40,35 179,00 3,19 1,00
38 41,91 180,00 39,94 179,25 1,97 0,75
39 41,45 180,00 39,91 178,50 1,54 1,50
40 41,68 180,00 39,76 179,00 1,92 1,00
41 41,32 180,00 39,66 179,50 1,66 0,50
42 41,61 180,00 39,73 178,00 1,88 2,00
43 42,31 180,00 40,35 178,25 1,96 1,75
44 41,89 180,00 39,83 178,50 2,06 1,50
45 41,67 180,00 39,70 178,50 1,97 1,50
46 42,24 180,00 40,03 180,00 2,21 0,00
47 41,22 180,00 39,60 178,50 1,62 1,50
48 41,70 180,00 39,43 178,25 2,27 1,75
49 42,96 180,00 40,31 178,75 2,65 1,25
50 41,30 180,00 39,52 178,50 1,78 1,50
51 41,70 180,00 40,08 179,25 1,62 0,75
52 41,84 180,00 39,86 178,50 1,98 1,50
53 41,89 180,00 39,89 178,50 2,00 1,50
54 41,46 180,00 40,07 179,25 1,39 0,75
55 42,45 180,00 39,99 179,00 2,46 1,00
56 41,09 180,00 39,84 179,50 1,25 0,50
57 41,31 180,00 39,47 177,50 1,84 2,50
58 41,40 180,00 39,83 179,00 1,57 1,00
59 41,69 180,00 39,55 178,75 2,14 1,25
60 42,65 180,00 40,02 179,25 2,63 0,75
61 41,18 180,00 39,48 179,00 1,70 1,00
62 41,40 180,00 39,59 178,75 1,81 1,25
63 42,00 180,00 39,48 179,25 2,52 0,75
64 42,90 180,00 39,98 178,75 2,92 1,25
65 42,73 180,00 40,31 179,00 2,42 1,00
66 41,71 180,00 39,81 179,75 1,90 0,25
67 42,51 180,00 39,70 178,25 2,81 1,75
68 42,00 180,00 40,11 178,50 1,89 1,50
69 41,08 180,00 39,37 179,00 1,71 1,00
70 41,53 180,00 39,39 179,50 2,14 0,50
71 40,91 180,00 39,38 178,75 1,53 1,25
72 41,39 180,00 39,62 179,75 1,77 0,25
73 41,58 180,00 39,56 179,00 2,02 1,00
74 41,65 180,00 39,28 179,25 2,37 0,75
75 41,41 180,00 39,75 179,50 1,66 0,50
76 42,12 180,00 39,89 179,50 2,23 0,50
77 41,66 180,00 39,75 179,25 1,91 0,75
78 41,23 180,00 39,14 178,25 2,09 1,75
79 41,19 180,00 39,60 179,75 1,59 0,25
80 41,04 180,00 39,52 179,00 1,52 1,00
81 41,72 180,00 39,28 178,25 2,44 1,75
82 41,73 180,00 39,76 178,50 1,97 1,50
83 41,77 180,00 39,67 178,25 2,10 1,75
84 42,16 180,00 39,64 177,25 2,52 2,75
85 42,38 180,00 39,85 179,00 2,53 1,00
86 41,09 180,00 39,34 178,50 1,75 1,50
87 41,92 180,00 39,49 180,25 2,43 0,25
88 41,29 180,00 39,19 179,00 2,10 1,00
89 41,16 180,00 39,45 177,50 1,71 2,50
90 41,15 180,00 39,55 179,50 1,60 0,50
91 41,09 180,00 39,34 179,25 1,75 0,75
92 42,07 180,00 39,61 178,00 2,46 2,00
93 41,54 180,00 39,43 179,75 2,11 0,25
94 41,25 180,00 39,58 179,25 1,67 0,75
95 40,82 180,00 39,04 178,75 1,78 1,25
96 40,92 180,00 39,23 179,75 1,69 0,25
97 40,99 180,00 39,25 178,50 1,74 1,50
98 40,72 180,00 39,57 179,50 1,15 0,50
99 41,54 180,00 39,51 180,25 2,03 0,25
100 40,62 180,00 39,17 179,25 1,45 0,75


Standard deviation: 0,395 0,640


Tool data Control data Difference
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0020


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 4.48
Potential Capability index = Cm 5.06


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 3.9500R 3.00T 20.00
x+3s 180.8325xmax 180.25USL 190.00
x-3s 176.8825xmin 177.25LSL 170.00
x 178.8575Tm 180.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_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 29.03.2021 09:42:57 to 29.03.2021 10:02:25


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.430 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 39,82 39,82 39,73 40,01 39,77 39,53 39,60 39,85 39,90 40,04


1024210 VM1698-4 179,00 178,25 178,00 178,25 179,50 179,00 177,25 178,25 178,75 178,75


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


1024210 VM1698-4 39,63 39,57 39,98 39,67 39,76 40,18 39,68 39,48 39,46 39,70


1024210 VM1698-4 180,00 178,75 180,00 178,50 180,00 177,75 178,50 179,25 177,25 178,75


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


1024210 VM1698-4 39,61 39,64 39,73 39,78 39,69 39,84 39,71 39,96 39,75 39,62


1024210 VM1698-4 179,00 177,75 179,00 179,75 179,00 178,75 179,75 178,75 178,75 178,50


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


1024210 VM1698-4 39,72 40,19 40,08 39,74 40,32 39,80 40,35 39,94 39,91 39,76


1024210 VM1698-4 178,25 178,75 178,75 178,75 179,50 178,00 179,00 179,25 178,50 179,00


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


1024210 VM1698-4 39,66 39,73 40,35 39,83 39,70 40,03 39,60 39,43 40,31 39,52


1024210 VM1698-4 179,50 178,00 178,25 178,50 178,50 180,00 178,50 178,25 178,75 178,50


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


1024210 VM1698-4 40,08 39,86 39,89 40,07 39,99 39,84 39,47 39,83 39,55 40,02


1024210 VM1698-4 179,25 178,50 178,50 179,25 179,00 179,50 177,50 179,00 178,75 179,25


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


1024210 VM1698-4 39,48 39,59 39,48 39,98 40,31 39,81 39,70 40,11 39,37 39,39


1024210 VM1698-4 179,00 178,75 179,25 178,75 179,00 179,75 178,25 178,50 179,00 179,50


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


1024210 VM1698-4 39,38 39,62 39,56 39,28 39,75 39,89 39,75 39,14 39,60 39,52


1024210 VM1698-4 178,75 179,75 179,00 179,25 179,50 179,50 179,25 178,25 179,75 179,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0020_l


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 42,50
LSL 31,23
USL 55,14


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.94 Nm;  Cur-Cal.: 0.430 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 39,28 39,76 39,67 39,64 39,85 39,34 39,49 39,19 39,45 39,55


1024210 VM1698-4 178,25 178,50 178,25 177,25 179,00 178,50 180,25 179,00 177,50 179,50


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


1024210 VM1698-4 39,34 39,61 39,43 39,58 39,04 39,23 39,25 39,57 39,51 39,17


1024210 VM1698-4 179,25 178,00 179,75 179,25 178,75 179,75 178,50 179,50 180,25 179,25


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0020_l


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 42,50
LSL 31,23
USL 55,14


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.94 Nm;  Cur-Cal.: 0.430 Nm/A; Speed: 285/50 rpm; with Gyroscope
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APEX VDI/VDE 2647 V0.1
--- 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 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_l Char.Descr. T55-3000032-35 Inspection Val. 180,00 10,00 USL 190,00


Serial No. 192069 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 29.03.2021 09:42:57 to 29.03.2021 10:02:24


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.430 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192069 T55-3000032-35 41,66 41,91 41,24 42,86 41,63 41,18 41,78 41,63 41,64 41,83


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192069 T55-3000032-35 41,51 41,29 41,62 41,71 41,83 42,75 41,96 41,68 41,72 42,39


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192069 T55-3000032-35 41,87 42,56 41,61 41,58 41,55 42,28 41,67 41,96 41,84 41,51


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192069 T55-3000032-35 41,53 42,14 42,09 42,58 43,04 41,89 43,54 41,91 41,45 41,68


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192069 T55-3000032-35 41,32 41,61 42,31 41,89 41,67 42,24 41,22 41,70 42,96 41,30


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192069 T55-3000032-35 41,70 41,84 41,89 41,46 42,45 41,09 41,31 41,40 41,69 42,65


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192069 T55-3000032-35 41,18 41,40 42,00 42,90 42,73 41,71 42,51 42,00 41,08 41,53


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192069 T55-3000032-35 40,91 41,39 41,58 41,65 41,41 42,12 41,66 41,23 41,19 41,04


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0020_l


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 22,98
LSL 0,00
USL 55,14


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.94 Nm;  Cur-Cal.: 0.430 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192069 T55-3000032-35 41,72 41,73 41,77 42,16 42,38 41,09 41,92 41,29 41,16 41,15


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192069 T55-3000032-35 41,09 42,07 41,54 41,25 40,82 40,92 40,99 40,72 41,54 40,62


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0020_l


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 22,98
LSL 0,00
USL 55,14


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.94 Nm;  Cur-Cal.: 0.430 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0020
Target torque: 80 % of max. torque
Angle degree: Tool with angle correction


Torque graphs


180°
40,00 Nm


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
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Homologation of nutrunners


Annex 3
Document no: 003/2021
Date: Page 4 of 4


General Specifications


Manufacturer: Apex Tool Group Tool type: CellTek Tool


Model: CTBAW503 Serial no:


Torque range:


Snugfit value: 10 Nm Torque tolerance ± 7 %


Target torque: Tolerance: 9,96 %  4,98 %


Angle degree: 180° Tolerance: 6,8°  3,4°


Formula derivation:


30.03.2021


GC0020


Tool without angle correction


13 Nm to 50 Nm


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


Capability examination


40 Nm
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 43,69 180,00 40,73 176,75 2,96 3,25
2 43,36 180,00 40,21 178,25 3,15 1,75
3 41,65 180,00 40,24 176,25 1,41 3,75
4 41,77 180,00 39,89 177,00 1,88 3,00
5 42,40 180,00 40,43 176,50 1,97 3,50
6 41,66 180,00 40,07 176,50 1,59 3,50
7 42,72 180,00 40,38 177,00 2,34 3,00
8 43,02 180,00 40,25 176,75 2,77 3,25
9 42,30 180,00 39,90 177,50 2,40 2,50


10 41,86 180,00 40,07 175,75 1,79 4,25
11 42,24 180,00 39,92 177,50 2,32 2,50
12 42,36 180,00 40,22 176,75 2,14 3,25
13 42,11 180,00 40,22 176,25 1,89 3,75
14 43,23 180,00 40,30 178,25 2,93 1,75
15 43,19 180,00 40,61 178,25 2,58 1,75
16 42,21 180,00 40,06 176,50 2,15 3,50
17 42,26 180,00 40,22 177,75 2,04 2,25
18 42,40 180,00 40,35 177,00 2,05 3,00
19 41,87 180,00 39,77 177,75 2,10 2,25
20 42,57 180,00 40,00 176,50 2,57 3,50
21 42,68 180,00 40,30 178,00 2,38 2,00
22 42,28 180,00 40,15 176,25 2,13 3,75
23 42,49 180,00 39,82 178,00 2,67 2,00
24 42,61 180,00 40,47 177,75 2,14 2,25
25 42,33 180,00 40,30 177,00 2,03 3,00
26 42,08 180,00 40,18 177,50 1,90 2,50
27 42,20 180,00 40,10 176,50 2,10 3,50
28 42,14 180,00 39,88 177,50 2,26 2,50
29 42,67 180,00 40,52 178,00 2,15 2,00
30 42,62 180,00 40,03 177,75 2,59 2,25
31 42,12 180,00 40,46 177,50 1,66 2,50
32 42,96 180,00 40,36 177,00 2,60 3,00
33 42,56 180,00 40,33 178,00 2,23 2,00
34 41,90 180,00 40,09 176,25 1,81 3,75
35 42,41 180,00 40,12 177,25 2,29 2,75
36 42,08 180,00 40,05 176,50 2,03 3,50
37 42,37 180,00 39,85 177,50 2,52 2,50
38 42,78 180,00 40,41 177,25 2,37 2,75
39 42,26 180,00 40,34 177,00 1,92 3,00
40 41,82 180,00 39,91 177,50 1,91 2,50
41 43,70 180,00 40,59 178,25 3,11 1,75
42 41,94 180,00 40,21 176,75 1,73 3,25
43 42,72 180,00 40,09 178,00 2,63 2,00
44 43,00 180,00 40,60 177,50 2,40 2,50
45 42,25 180,00 40,08 177,50 2,17 2,50
46 43,82 180,00 40,64 178,00 3,18 2,00
47 42,16 180,00 39,95 177,00 2,21 3,00
48 43,09 180,00 40,43 178,25 2,66 1,75
49 42,51 180,00 39,85 177,75 2,66 2,25
50 43,08 180,00 40,42 177,25 2,66 2,75
51 42,71 180,00 40,28 176,75 2,43 3,25
52 42,96 180,00 40,24 178,75 2,72 1,25
53 42,25 180,00 40,17 176,75 2,08 3,25
54 42,75 180,00 39,98 178,75 2,77 1,25
55 43,28 180,00 40,40 177,00 2,88 3,00
56 42,96 180,00 40,43 178,50 2,53 1,50
57 42,61 180,00 40,37 176,50 2,24 3,50
58 42,86 180,00 40,33 178,00 2,53 2,00
59 43,08 180,00 40,35 176,75 2,73 3,25
60 42,73 180,00 40,22 177,25 2,51 2,75
61 43,17 180,00 40,49 177,50 2,68 2,50
62 42,79 180,00 40,03 178,50 2,76 1,50
63 42,39 180,00 40,12 177,00 2,27 3,00
64 41,57 180,00 39,84 177,00 1,73 3,00
65 42,38 180,00 40,13 176,50 2,25 3,50
66 41,90 180,00 39,87 177,25 2,03 2,75
67 42,77 180,00 40,39 177,25 2,38 2,75
68 41,78 180,00 39,77 177,25 2,01 2,75
69 42,81 180,00 40,34 176,50 2,47 3,50
70 43,20 180,00 40,34 177,75 2,86 2,25
71 42,74 180,00 40,19 177,25 2,55 2,75
72 42,84 180,00 40,02 176,50 2,82 3,50
73 42,87 180,00 40,00 178,00 2,87 2,00
74 42,86 180,00 40,15 177,25 2,71 2,75
75 42,75 180,00 40,27 176,50 2,48 3,50
76 42,10 180,00 39,76 177,00 2,34 3,00
77 43,05 180,00 40,22 177,25 2,83 2,75
78 42,25 180,00 40,25 176,25 2,00 3,75
79 43,10 180,00 39,90 178,00 3,20 2,00
80 42,90 180,00 40,30 178,00 2,60 2,00
81 42,94 180,00 40,11 177,25 2,83 2,75
82 42,87 180,00 40,27 177,00 2,60 3,00
83 42,92 180,00 40,45 176,75 2,47 3,25
84 42,16 180,00 39,96 178,50 2,20 1,50
85 43,01 180,00 40,20 177,50 2,81 2,50
86 42,09 180,00 39,76 177,50 2,33 2,50
87 43,49 180,00 40,29 177,50 3,20 2,50
88 42,77 180,00 40,05 178,75 2,72 1,25
89 43,19 180,00 40,33 177,75 2,86 2,25
90 42,86 180,00 39,97 178,50 2,89 1,50
91 42,26 180,00 40,13 176,75 2,13 3,25
92 41,87 180,00 39,90 177,75 1,97 2,25
93 42,47 180,00 40,19 176,50 2,28 3,50
94 43,26 180,00 39,97 178,50 3,29 1,50
95 43,15 180,00 40,22 177,25 2,93 2,75
96 42,73 180,00 40,24 177,75 2,49 2,25
97 43,15 180,00 40,46 177,50 2,69 2,50
98 42,43 180,00 40,30 178,00 2,13 2,00
99 42,87 180,00 40,17 177,00 2,70 3,00
100 42,99 180,00 40,34 177,75 2,65 2,25


Standard deviation: 0,398 0,677


DifferenceTool data Control data
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0020


Target torque: 80 % 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 3.62
Potential Capability index = Cm 4.93


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 4.0601R 3.00T 20.00
x+3s 179.3725xmax 178.75USL 190.00
x-3s 175.3125xmin 175.75LSL 170.00
x 177.3425Tm 180.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_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 26.03.2021 14:57:56 to 26.03.2021 15:15:10


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.430 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 40,73 40,21 40,24 39,89 40,43 40,07 40,38 40,25 39,90 40,07


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


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


1024210 VM1698-4 39,92 40,22 40,22 40,30 40,61 40,06 40,22 40,35 39,77 40,00


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


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


1024210 VM1698-4 40,30 40,15 39,82 40,47 40,30 40,18 40,10 39,88 40,52 40,03


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


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


1024210 VM1698-4 40,46 40,36 40,33 40,09 40,12 40,05 39,85 40,41 40,34 39,91


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


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


1024210 VM1698-4 40,59 40,21 40,09 40,60 40,08 40,64 39,95 40,43 39,85 40,42


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


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


1024210 VM1698-4 40,28 40,24 40,17 39,98 40,40 40,43 40,37 40,33 40,35 40,22


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


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


1024210 VM1698-4 40,49 40,03 40,12 39,84 40,13 39,87 40,39 39,77 40,34 40,34


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


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


1024210 VM1698-4 40,19 40,02 40,00 40,15 40,27 39,76 40,22 40,25 39,90 40,30


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_n


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 42,30
LSL 31,81
USL 53,81


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.94 Nm;  Cur-Cal.: 0.430 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 40,11 40,27 40,45 39,96 40,20 39,76 40,29 40,05 40,33 39,97


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


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


1024210 VM1698-4 40,13 39,90 40,19 39,97 40,22 40,24 40,46 40,30 40,17 40,34


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_n


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 42,30
LSL 31,81
USL 53,81


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.94 Nm;  Cur-Cal.: 0.430 Nm/A; Speed: 285/50 rpm


Page
2 2/


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0020_nM.DFD


SN: GC0020  Page 83 of 87







170


175


180


185


190


T
55


-3
00


00
32


-3
5 


[G
ra


d]


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


 LSL 


 USL 


 x 


0,0


0,4


0,8


1,2


1,6


2,0


A
bs


ol
ut


e 
fr


eq
ue


nc
y 


→


1,0 1,2 1,4 1,6 1,8 2,0
T55-3000032-35 [Grad]  ---


0,0


0,4


0,8


1,2


1,6


2,0


R
el


at
iv


e 
fr


eq
ue


nc
y 


 [%
]  →


R = 0


0,001


0,1


5
20
50


80
95


99,5


99,99


P
 [%


] →


1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2,0
T55-3000032-35 [Grad]  ---


0,001


0,1


5
20


50
80
95


99,5


99,99


1-
P


 [%
]


 ←


R = 0


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 26.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0020_n Char.Descr. T55-3000032-35 Inspection Val. 180,00 10,00 USL 190,00


Serial No. 192069 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 26.03.2021 14:57:56 to 26.03.2021 15:15:10


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.94 Nm; Cur-Cal.: 0.430 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192069 T55-3000032-35 43,69 43,36 41,65 41,77 42,40 41,66 42,72 43,02 42,30 41,86


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192069 T55-3000032-35 42,24 42,36 42,11 43,23 43,19 42,21 42,26 42,40 41,87 42,57


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192069 T55-3000032-35 42,68 42,28 42,49 42,61 42,33 42,08 42,20 42,14 42,67 42,62


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192069 T55-3000032-35 42,12 42,96 42,56 41,90 42,41 42,08 42,37 42,78 42,26 41,82


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192069 T55-3000032-35 43,70 41,94 42,72 43,00 42,25 43,82 42,16 43,09 42,51 43,08


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192069 T55-3000032-35 42,71 42,96 42,25 42,75 43,28 42,96 42,61 42,86 43,08 42,73


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192069 T55-3000032-35 43,17 42,79 42,39 41,57 42,38 41,90 42,77 41,78 42,81 43,20


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192069 T55-3000032-35 42,74 42,84 42,87 42,86 42,75 42,10 43,05 42,25 43,10 42,90


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_n


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 22,42
LSL 0,00
USL 53,81


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.94 Nm;  Cur-Cal.: 0.430 Nm/A; Speed: 285/50 rpm
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192069 T55-3000032-35 42,94 42,87 42,92 42,16 43,01 42,09 43,49 42,77 43,19 42,86


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192069 T55-3000032-35 42,26 41,87 42,47 43,26 43,15 42,73 43,15 42,43 42,87 42,99


192069 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 26.03.2021


Ser.No. GC0020_n


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192069


Inspection Val. 22,42
LSL 0,00
USL 53,81


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.94 Nm;  Cur-Cal.: 0.430 Nm/A; Speed: 285/50 rpm


Page
2 2/


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0020_n1.DFD


SN: GC0020  Page 86 of 87







Homologation of nutrunners


Model: CTBAW503 Serial no: GC0020
Target torque: 80 % of max. torque
Angle degree: Tool without angle correction


Torque graphs


180°
40,00 Nm


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
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Homologation


CellTek Tool


Type: Cleco-CTBAW503


Serial no.: GC0023
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Homologation of nutrunners


Annex 2
Document no: 003/2021
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 22,41 - 22,41 -
Tolerance down / up 7 % 7 %
Average torque 24,11 Nm 23,71 Nm
Standard deviation 0,20 Nm 0,13 Nm
Torque scatter (99,73%) 1,22 Nm 0,78 Nm
Cm 2,76 4,36
Cmk 2,75 3,35


 


b) Min. Cm hard/soft (lowest value) 2,76
Min. Cmk hard/soft (lowest value) 2,75


Capability is reached if minimum Cmk value ≥1.67


Note:


GC0023


144,66


11,86


H L


24,10 Nm


30.03.2021


25,79 Nm 25,79 Nm


17,5 %


285 rpm


Test sheet no. 2
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.75
Potential Capability index = Cm 2.76


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 1.2227R 0.79T 3.38
x+3s 24.7208xmax 24.53USL 25.79
x-3s 23.4980xmin 23.74LSL 22.41
x 24.1094Tm 24.10


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_d Char.Descr. VM1698-4 Inspection Val. 24,10 1,69 USL 25,79


Serial No. 1024210 Unit Nm -1,69 LSL 22,41


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 29.03.2021 14:47:11 to 29.03.2021 14:59:17


Rem. TQ 30% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 23,89 23,91 24,12 24,33 24,16 24,48 24,01 24,11 24,20 23,86


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


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


1024210 VM1698-4 24,49 24,06 23,94 23,97 24,39 24,11 24,47 24,10 24,33 24,50


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


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


1024210 VM1698-4 24,12 23,83 23,91 24,51 23,86 24,26 24,12 24,24 23,96 24,21


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


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


1024210 VM1698-4 23,93 24,25 23,99 23,75 24,11 23,99 23,74 24,19 24,44 24,03


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


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


1024210 VM1698-4 24,12 24,17 23,87 23,93 24,15 23,99 23,91 24,19 23,83 23,84


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


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


1024210 VM1698-4 24,37 24,46 24,48 23,92 23,87 24,51 24,28 24,33 24,15 24,33


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


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


1024210 VM1698-4 24,03 23,94 24,18 24,19 24,26 23,93 23,78 24,06 23,85 24,09


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


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


1024210 VM1698-4 23,97 23,97 24,02 24,00 23,95 23,95 24,14 23,91 24,03 24,03


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_d


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 23,89 23,99 24,23 23,91 24,53 24,31 23,94 24,38 24,09 23,85


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


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


1024210 VM1698-4 24,12 24,31 24,31 24,09 24,32 24,25 24,12 24,23 23,84 24,38


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_d


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 12.95
Potential Capability index = Cm 14.10


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 0.2397R 0.20T 3.38
x+3s 24.3575xmax 24.36USL 25.79
x-3s 24.1177xmin 24.16LSL 22.41
x 24.2376Tm 24.10


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_d Char.Descr. T55-3000032-35 Inspection Val. 24,10 1,69 USL 25,79


Serial No. 192972 Unit Nm -1,69 LSL 22,41


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 29.03.2021 14:47:11 to 29.03.2021 14:59:17


Rem. TQ 30% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 24,18 24,21 24,26 24,24 24,34 24,21 24,22 24,16 24,36 24,25


192972 T55-3000032-35 29,00 29,00 30,00 31,00 30,00 31,00 30,00 30,00 31,00 29,00


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


192972 T55-3000032-35 24,20 24,23 24,24 24,24 24,23 24,21 24,35 24,33 24,25 24,25


192972 T55-3000032-35 30,00 29,00 29,00 30,00 31,00 31,00 31,00 30,00 31,00 31,00


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


192972 T55-3000032-35 24,25 24,21 24,18 24,30 24,28 24,25 24,25 24,24 24,22 24,17


192972 T55-3000032-35 30,00 30,00 30,00 31,00 30,00 31,00 30,00 31,00 30,00 31,00


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


192972 T55-3000032-35 24,22 24,22 24,18 24,26 24,25 24,25 24,25 24,18 24,22 24,21


192972 T55-3000032-35 30,00 31,00 30,00 29,00 31,00 29,00 30,00 31,00 31,00 30,00


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


192972 T55-3000032-35 24,25 24,22 24,23 24,25 24,30 24,21 24,20 24,21 24,21 24,23


192972 T55-3000032-35 31,00 31,00 30,00 30,00 31,00 30,00 30,00 31,00 30,00 29,00


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


192972 T55-3000032-35 24,25 24,27 24,23 24,19 24,22 24,19 24,29 24,21 24,23 24,25


192972 T55-3000032-35 31,00 31,00 32,00 30,00 29,00 31,00 31,00 31,00 30,00 31,00


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


192972 T55-3000032-35 24,25 24,23 24,27 24,22 24,23 24,26 24,23 24,19 24,20 24,21


192972 T55-3000032-35 29,00 30,00 30,00 30,00 31,00 29,00 30,00 30,00 30,00 31,00


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


192972 T55-3000032-35 24,21 24,25 24,26 24,25 24,23 24,19 24,25 24,27 24,19 24,25


192972 T55-3000032-35 30,00 30,00 31,00 30,00 30,00 30,00 30,00 29,00 30,00 30,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_d


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192972 T55-3000032-35 24,26 24,20 24,34 24,29 24,23 24,18 24,23 24,27 24,17 24,26


192972 T55-3000032-35 29,00 31,00 31,00 29,00 32,00 31,00 29,00 31,00 30,00 30,00


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


192972 T55-3000032-35 24,24 24,27 24,25 24,24 24,27 24,21 24,26 24,33 24,18 24,25


192972 T55-3000032-35 30,00 31,00 31,00 30,00 31,00 31,00 30,00 30,00 30,00 31,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_d


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;
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Homologation of nutrunners


Model: CTBAW503 Angle degree:
Serial no: GC0023 Test torque:


Torque / Angle / Speed
Graph


Value no. 1
Graph


Torque / Time / Speed


Value no. 100
Graph


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


30°
24,1 Nm


Value no. 1


Torque graphs Machine Capability Study 30 %


SN: GC0023  Page 10 of 87







22,5


23,0


23,5


24,0


24,5


25,0


25,5


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 


→


22,5 23,0 23,5 24,0 24,5 25,0 25,5
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
 [%


] →


22,5 23,0 23,5 24,0 24,5 25,0 25,5
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 3.35
Potential Capability index = Cm 4.36


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 0.7758R 0.59T 3.38
x+3s 24.0980xmax 24.01USL 25.79
x-3s 23.3222xmin 23.42LSL 22.41
x 23.7101Tm 24.10


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_c Char.Descr. VM1698-4 Inspection Val. 24,10 1,69 USL 25,79


Serial No. 1024210 Unit Nm -1,69 LSL 22,41


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 29.03.2021 15:03:41 to 29.03.2021 15:28:45


Rem. TQ 30% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 23,70 23,53 23,68 23,54 23,75 23,69 23,78 23,88 23,70 23,48


1024210 VM1698-4 359,75 361,75 358,00 363,75 355,00 375,25 359,25 370,50 352,75 354,25


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


1024210 VM1698-4 23,73 23,87 23,79 23,73 23,65 23,88 23,67 23,80 23,78 23,69


1024210 VM1698-4 365,25 363,75 368,25 356,00 364,50 366,00 353,50 372,25 365,25 366,25


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


1024210 VM1698-4 23,68 24,01 23,71 23,63 23,54 23,67 23,49 23,99 23,70 23,75


1024210 VM1698-4 371,50 356,50 354,00 370,75 361,00 358,00 363,50 369,25 365,75 362,75


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


1024210 VM1698-4 23,77 23,67 23,89 23,72 23,80 23,67 23,59 23,83 23,86 23,53


1024210 VM1698-4 370,00 364,50 363,50 364,00 369,00 359,25 357,00 358,75 374,25 360,00


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


1024210 VM1698-4 23,73 23,65 23,64 23,66 23,94 23,61 23,73 23,74 23,95 23,53


1024210 VM1698-4 358,50 370,75 366,00 357,50 370,00 367,25 368,50 360,75 366,75 356,00


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


1024210 VM1698-4 23,70 23,52 23,83 23,43 23,72 23,71 23,57 23,76 23,66 23,57


1024210 VM1698-4 365,75 348,50 363,75 360,00 368,75 356,75 368,25 371,00 351,25 367,50


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


1024210 VM1698-4 23,75 24,01 23,52 23,60 23,58 23,71 23,62 23,53 23,62 23,63


1024210 VM1698-4 370,75 373,75 360,25 368,75 365,25 360,50 359,00 368,75 355,75 355,75


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


1024210 VM1698-4 23,64 23,88 23,65 23,86 23,76 23,84 23,66 23,68 23,68 23,61


1024210 VM1698-4 363,50 383,75 366,25 373,00 355,50 365,75 368,00 362,25 353,75 350,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_c


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 23,67 23,76 23,84 23,82 23,76 23,61 23,86 23,79 23,54 23,87


1024210 VM1698-4 360,25 364,75 362,50 356,50 365,00 364,50 367,75 352,00 352,00 364,50


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


1024210 VM1698-4 23,73 23,77 23,86 23,90 23,47 23,86 23,66 23,42 23,64 23,88


1024210 VM1698-4 369,25 358,00 356,75 364,25 363,00 368,50 357,25 345,00 370,25 370,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_c


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 25.96
Potential Capability index = Cm 26.46


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 0.1277R 0.10T 3.38
x+3s 24.1957xmax 24.20USL 25.79
x-3s 24.0679xmin 24.10LSL 22.41
x 24.1318Tm 24.10


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_c Char.Descr. T55-3000032-35 Inspection Val. 24,10 1,69 USL 25,79


Serial No. 192972 Unit Nm -1,69 LSL 22,41


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 29.03.2021 15:03:41 to 29.03.2021 15:28:45


Rem. TQ 30% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0023_c1.DFD


SN: GC0023  Page 14 of 87







Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 24,13 24,11 24,12 24,11 24,14 24,11 24,10 24,17 24,15 24,10


192972 T55-3000032-35 360,00 368,00 361,00 372,00 360,00 375,00 358,00 374,00 348,00 361,00


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


192972 T55-3000032-35 24,13 24,14 24,15 24,15 24,14 24,15 24,15 24,13 24,10 24,11


192972 T55-3000032-35 374,00 361,00 367,00 354,00 361,00 366,00 355,00 375,00 363,00 369,00


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


192972 T55-3000032-35 24,10 24,17 24,13 24,13 24,13 24,13 24,10 24,14 24,11 24,14


192972 T55-3000032-35 377,00 359,00 355,00 376,00 367,00 357,00 369,00 375,00 374,00 362,00


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


192972 T55-3000032-35 24,14 24,10 24,16 24,12 24,11 24,12 24,10 24,16 24,14 24,12


192972 T55-3000032-35 379,00 367,00 368,00 370,00 373,00 362,00 355,00 360,00 377,00 360,00


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


192972 T55-3000032-35 24,13 24,13 24,15 24,12 24,16 24,15 24,10 24,15 24,12 24,12


192972 T55-3000032-35 361,00 376,00 363,00 359,00 375,00 375,00 372,00 361,00 377,00 360,00


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


192972 T55-3000032-35 24,12 24,11 24,15 24,10 24,12 24,13 24,12 24,12 24,11 24,12


192972 T55-3000032-35 366,00 348,00 368,00 363,00 370,00 358,00 369,00 376,00 351,00 368,00


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


192972 T55-3000032-35 24,14 24,11 24,11 24,13 24,10 24,13 24,15 24,12 24,17 24,13


192972 T55-3000032-35 376,00 377,00 363,00 370,00 367,00 360,00 357,00 369,00 355,00 360,00


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


192972 T55-3000032-35 24,14 24,13 24,15 24,19 24,15 24,14 24,15 24,15 24,11 24,11


192972 T55-3000032-35 364,00 386,00 375,00 375,00 360,00 365,00 365,00 362,00 350,00 346,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_c


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192972 T55-3000032-35 24,18 24,13 24,15 24,15 24,16 24,13 24,20 24,14 24,14 24,14


192972 T55-3000032-35 360,00 365,00 361,00 357,00 365,00 366,00 370,00 354,00 360,00 374,00


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


192972 T55-3000032-35 24,13 24,13 24,15 24,10 24,14 24,15 24,14 24,12 24,12 24,10


192972 T55-3000032-35 373,00 363,00 361,00 363,00 365,00 375,00 355,00 344,00 375,00 374,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_c


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 24,10
LSL 22,41
USL 25,79


Remark TQ 30% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.414 Nm/A; Speed: 285/50 rpm;
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Homologation of nutrunners


Model: CTBAW503 Angle degree:
Serial no: GC0023 Test torque:


Graph


Value no. 1


Torque / Angle / Speed


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


Graph
Torque / Time / Speed


Value no. 100
Graph


Value no. 1


360°
24,1 Nm


Torque graphs Machine Capability Study 30 %


SN: GC0023  Page 17 of 87







Homologation of nutrunners


Annex 2
Document no: 003/2021
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 39,62 - 39,62 -
Tolerance down / up 7 % 7 %
Average torque 42,46 Nm 41,70 Nm
Standard deviation 0,30 Nm 0,20 Nm
Torque scatter (99,73%) 1,82 Nm 1,18 Nm
Cm 3,28 5,03
Cmk 3,12 3,51


 


b) Min. Cm hard/soft (lowest value) 3,28
Min. Cmk hard/soft (lowest value) 3,12


Capability is reached if minimum Cmk value ≥1.67


Note:


GC0023


254,75


20,85


H L


42,60 Nm


30.03.2021


45,58 Nm 45,58 Nm


17,5 %


285 rpm


Test sheet no. 3
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 3.12
Potential Capability index = Cm 3.28


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 1.8178R 1.49T 5.96
x+3s 43.3679xmax 43.29USL 45.58
x-3s 41.5501xmin 41.80LSL 39.62
x 42.4590Tm 42.60


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_h Char.Descr. VM1698-4 Inspection Val. 42,60 2,98 USL 45,58


Serial No. 1024210 Unit Nm -2,98 LSL 39,62


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 30.03.2021 07:08:30 to 30.03.2021 07:23:19


Rem. TQ 80% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 42,17 42,47 42,59 42,25 42,25 42,45 42,68 42,26 41,80 43,15


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


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


1024210 VM1698-4 42,94 43,29 42,54 42,74 42,96 42,33 42,19 42,71 42,89 42,59


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


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


1024210 VM1698-4 42,75 42,15 42,43 42,91 42,54 42,68 42,26 42,59 42,51 42,37


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


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


1024210 VM1698-4 42,50 42,90 42,28 42,37 42,45 42,14 42,48 42,48 42,66 42,19


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


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


1024210 VM1698-4 42,34 42,08 42,18 42,31 42,15 43,14 42,06 42,43 42,82 42,24


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


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


1024210 VM1698-4 42,75 42,70 42,66 42,82 42,53 42,22 42,08 42,75 42,33 42,11


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


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


1024210 VM1698-4 42,86 42,29 42,29 42,72 42,42 42,64 42,09 42,35 42,25 42,09


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


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


1024210 VM1698-4 42,25 42,34 42,48 42,41 42,07 42,54 42,12 42,35 42,60 42,16


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_h


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 42,06 43,05 42,09 42,07 42,28 42,03 41,98 42,29 42,76 42,47


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


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


1024210 VM1698-4 42,60 42,84 42,19 42,42 42,78 43,09 42,17 42,81 42,42 42,59


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_h


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;


Page
2 2/


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0023_hM.DFD


SN: GC0023  Page 21 of 87







40


41


42


43


44


45


T
55


-3
00


00
32


-3
5 


[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 


→


40 41 42 43 44 45
T55-3000032-35 [Nm]  ND →


0


5


10


15


20


25


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
 [%


] →


40 41 42 43 44 45
T55-3000032-35 [Nm]  ND →


0,001


0,1


5


30


70


95


99,5


99,99


1-
P


 [%
]


 ←


LSL USLx
x-3sx+3s


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


Critical  capability index = Cmk 13.14
Potential Capability index = Cm 14.34


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 0.4158R 0.30T 5.96
x+3s 43.0563xmax 43.02USL 45.58
x-3s 42.6405xmin 42.72LSL 39.62
x 42.8484Tm 42.60


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_h Char.Descr. T55-3000032-35 Inspection Val. 42,60 2,98 USL 45,58


Serial No. 192972 Unit Nm -2,98 LSL 39,62


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 30.03.2021 07:08:31 to 30.03.2021 07:23:19


Rem. TQ 80% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 42,72 42,93 42,85 42,88 42,87 42,80 42,73 42,84 42,87 42,85


192972 T55-3000032-35 31,00 31,00 32,00 30,00 31,00 31,00 31,00 31,00 31,00 32,00


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


192972 T55-3000032-35 42,87 42,89 42,76 42,86 42,83 42,78 42,88 42,85 42,88 42,76


192972 T55-3000032-35 32,00 32,00 31,00 32,00 32,00 31,00 30,00 32,00 32,00 32,00


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


192972 T55-3000032-35 42,90 42,84 42,83 42,80 42,85 42,86 42,89 42,99 42,85 42,89


192972 T55-3000032-35 32,00 31,00 31,00 32,00 32,00 32,00 31,00 32,00 32,00 31,00


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


192972 T55-3000032-35 42,78 42,83 42,77 42,84 43,00 42,82 42,90 42,82 42,76 42,76


192972 T55-3000032-35 32,00 32,00 31,00 31,00 31,00 31,00 31,00 31,00 32,00 31,00


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


192972 T55-3000032-35 42,90 42,89 42,83 42,87 42,80 43,02 42,86 42,99 42,91 42,79


192972 T55-3000032-35 31,00 31,00 30,00 31,00 31,00 32,00 31,00 31,00 32,00 31,00


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


192972 T55-3000032-35 42,90 42,78 42,74 42,75 42,99 42,89 42,82 42,82 42,74 42,81


192972 T55-3000032-35 32,00 33,00 33,00 32,00 32,00 31,00 31,00 32,00 32,00 31,00


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


192972 T55-3000032-35 42,76 42,89 42,77 42,74 42,81 42,97 42,93 42,82 42,93 42,90


192972 T55-3000032-35 32,00 31,00 31,00 32,00 31,00 32,00 32,00 32,00 31,00 31,00


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


192972 T55-3000032-35 42,85 42,80 42,81 42,74 42,76 42,77 42,79 42,95 42,89 42,75


192972 T55-3000032-35 31,00 32,00 32,00 31,00 31,00 32,00 31,00 31,00 32,00 31,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_h


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192972 T55-3000032-35 42,94 42,86 42,84 42,90 42,84 42,79 42,86 42,88 42,79 42,95


192972 T55-3000032-35 31,00 33,00 31,00 31,00 32,00 31,00 31,00 32,00 32,00 32,00


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


192972 T55-3000032-35 42,85 42,97 42,82 42,98 42,76 42,82 42,90 42,90 42,87 42,91


192972 T55-3000032-35 32,00 32,00 31,00 32,00 33,00 32,00 32,00 33,00 32,00 33,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_h


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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Homologation of nutrunners


Model: CTBAW503 Angle degree:
Serial no: GC0023 Test torque:


Torque / Angle / Speed
Graph


Value no. 1
Graph


Torque / Time / Speed


Value no. 100
Graph


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


30°
42,6 Nm


Value no. 1


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 3.51
Potential Capability index = Cm 5.03


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 1.1849R 0.86T 5.96
x+3s 42.2903xmax 42.16USL 45.58
x-3s 41.1053xmin 41.30LSL 39.62
x 41.6978Tm 42.60


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_g Char.Descr. VM1698-4 Inspection Val. 42,60 2,98 USL 45,58


Serial No. 1024210 Unit Nm -2,98 LSL 39,62


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 30.03.2021 07:30:12 to 30.03.2021 08:26:13


Rem. TQ 80% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 41,72 41,95 41,63 41,70 42,08 42,06 41,55 42,03 41,90 41,54


1024210 VM1698-4 343,50 355,25 350,50 358,25 357,25 360,75 351,50 361,00 350,75 349,50


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


1024210 VM1698-4 41,67 41,58 42,16 41,88 41,64 41,96 41,53 41,81 41,51 41,86


1024210 VM1698-4 354,00 354,00 358,50 351,25 354,25 361,50 347,25 355,75 351,75 359,50


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


1024210 VM1698-4 41,71 42,11 41,64 42,15 41,43 41,94 41,97 41,80 41,56 41,69


1024210 VM1698-4 352,25 366,75 354,50 360,25 346,50 360,75 361,25 351,00 350,50 351,75


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


1024210 VM1698-4 41,60 41,55 41,44 41,87 41,51 41,37 41,59 41,47 41,86 42,05


1024210 VM1698-4 352,00 355,25 351,25 358,75 356,25 352,25 359,75 358,00 361,75 362,25


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


1024210 VM1698-4 41,79 41,30 41,60 41,75 41,70 41,38 41,59 42,13 41,97 41,64


1024210 VM1698-4 360,50 358,00 357,25 357,75 360,25 358,75 359,50 369,00 369,50 356,25


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


1024210 VM1698-4 41,40 41,50 41,89 41,52 41,64 41,37 41,57 41,72 41,57 41,91


1024210 VM1698-4 354,75 354,00 359,25 349,75 356,50 354,50 359,00 364,00 358,75 368,00


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


1024210 VM1698-4 41,52 41,73 41,74 41,71 41,69 41,56 41,64 41,87 41,63 41,50


1024210 VM1698-4 360,50 363,50 368,75 366,00 363,00 361,25 358,00 364,25 358,50 358,25


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


1024210 VM1698-4 42,01 41,64 41,49 41,45 41,89 41,56 41,67 41,75 41,77 41,83


1024210 VM1698-4 370,50 363,75 360,75 360,25 368,75 364,25 365,50 359,50 358,00 361,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_g


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;


Page
1 2/


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0023_gM.DFD


SN: GC0023  Page 27 of 87







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


1024210 VM1698-4 41,71 41,94 41,64 41,35 41,54 41,44 41,70 41,74 41,69 41,59


1024210 VM1698-4 356,75 361,25 357,50 359,50 361,50 351,50 355,75 363,50 363,75 361,50


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


1024210 VM1698-4 41,71 41,91 41,68 41,58 41,64 41,65 41,68 41,85 41,54 41,54


1024210 VM1698-4 363,50 366,25 360,75 360,50 363,75 361,50 365,00 365,50 358,50 362,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_g


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 34.79
Potential Capability index = Cm 35.39


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 0.1684R 0.14T 5.96
x+3s 42.7353xmax 42.74USL 45.58
x-3s 42.5669xmin 42.60LSL 39.62
x 42.6511Tm 42.60


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_g Char.Descr. T55-3000032-35 Inspection Val. 42,60 2,98 USL 45,58


Serial No. 192972 Unit Nm -2,98 LSL 39,62


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 30.03.2021 07:30:13 to 30.03.2021 08:26:13


Rem. TQ 80% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 42,64 42,68 42,67 42,66 42,66 42,68 42,67 42,69 42,63 42,67


192972 T55-3000032-35 353,00 365,00 357,00 365,00 360,00 369,00 360,00 366,00 357,00 356,00


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


192972 T55-3000032-35 42,62 42,60 42,67 42,67 42,61 42,66 42,61 42,65 42,63 42,68


192972 T55-3000032-35 360,00 357,00 361,00 355,00 362,00 363,00 353,00 361,00 361,00 365,00


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


192972 T55-3000032-35 42,61 42,65 42,66 42,64 42,67 42,69 42,66 42,64 42,66 42,67


192972 T55-3000032-35 362,00 368,00 364,00 362,00 355,00 371,00 361,00 357,00 357,00 361,00


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


192972 T55-3000032-35 42,71 42,61 42,61 42,67 42,60 42,68 42,62 42,61 42,62 42,68


192972 T55-3000032-35 360,00 362,00 358,00 361,00 363,00 360,00 367,00 365,00 368,00 373,00


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


192972 T55-3000032-35 42,67 42,63 42,61 42,63 42,71 42,66 42,69 42,65 42,74 42,64


192972 T55-3000032-35 366,00 362,00 363,00 366,00 369,00 362,00 364,00 376,00 377,00 362,00


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


192972 T55-3000032-35 42,65 42,62 42,68 42,65 42,62 42,64 42,64 42,67 42,63 42,67


192972 T55-3000032-35 360,00 361,00 367,00 359,00 364,00 361,00 362,00 368,00 362,00 379,00


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


192972 T55-3000032-35 42,66 42,64 42,64 42,64 42,64 42,65 42,64 42,70 42,61 42,67


192972 T55-3000032-35 366,00 368,00 375,00 367,00 364,00 369,00 362,00 375,00 363,00 366,00


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


192972 T55-3000032-35 42,67 42,65 42,68 42,61 42,67 42,64 42,66 42,64 42,66 42,62


192972 T55-3000032-35 379,00 365,00 365,00 362,00 376,00 368,00 372,00 365,00 360,00 364,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_g


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192972 T55-3000032-35 42,61 42,63 42,67 42,63 42,62 42,64 42,64 42,64 42,65 42,66


192972 T55-3000032-35 361,00 367,00 362,00 366,00 365,00 356,00 360,00 367,00 366,00 361,00


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


192972 T55-3000032-35 42,66 42,73 42,64 42,70 42,66 42,67 42,65 42,63 42,65 42,63


192972 T55-3000032-35 368,00 376,00 369,00 366,00 372,00 365,00 367,00 375,00 370,00 366,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_g


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 42,60
LSL 39,62
USL 45,58


Remark TQ 80% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.442 Nm/A; Speed: 285/50 rpm;
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Homologation of nutrunners


Model: CTBAW503 Angle degree:
Serial no: GC0023 Test torque:


Graph


Value no. 1


Torque / Angle / Speed


Torque / Angle / Speed


Value no. 100
Graph


Torque / Time / Speed


Graph
Torque / Time / Speed


Value no. 100
Graph


Value no. 1


360°
42,6 Nm


Torque graphs Machine Capability Study 80 %
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Homologation of nutrunners


Annex 2
Document no: 003/2021
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 46,50 - 46,50 -
Tolerance down / up 7 % 7 %
Average torque 49,69 Nm 48,78 Nm
Standard deviation 0,38 Nm 0,22 Nm
Torque scatter (99,73%) 2,29 Nm 1,31 Nm
Cm 3,06 5,35
Cmk 2,79 3,48


 


b) Min. Cm hard/soft (lowest value) 3,06
Min. Cmk hard/soft (lowest value) 2,79


Capability is reached if minimum Cmk value ≥1.67


Note:


30.03.2021


GC0023


53,50 Nm 53,50 Nm


17,5 %


285 rpm


Test sheet no. 4


298,15


24,39


H L


50,00 Nm
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 2.79
Potential Capability index = Cm 3.06


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 2.2877R 1.57T 7.00
x+3s 50.8356xmax 50.49USL 53.50
x-3s 48.5480xmin 48.92LSL 46.50
x 49.6918Tm 50.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_b Char.Descr. VM1698-4 Inspection Val. 50,00 3,50 USL 53,50


Serial No. 1024210 Unit Nm -3,50 LSL 46,50


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 29.03.2021 14:26:13 to 29.03.2021 14:44:35


Rem. TQ 100% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 49,64 49,79 50,28 49,34 49,70 49,42 49,58 49,11 50,08 49,40


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


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


1024210 VM1698-4 50,02 49,51 50,17 50,36 49,29 50,11 50,26 49,09 49,92 49,80


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


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


1024210 VM1698-4 50,07 49,27 49,86 50,25 49,20 49,69 49,51 49,45 49,10 49,65


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


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


1024210 VM1698-4 49,93 49,99 49,80 49,47 49,73 49,84 48,98 50,29 49,26 50,17


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


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


1024210 VM1698-4 49,47 49,42 49,75 50,24 49,61 49,59 50,49 49,28 50,13 50,11


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


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


1024210 VM1698-4 49,24 49,54 49,14 49,95 49,46 49,62 49,34 49,60 49,14 49,68


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


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


1024210 VM1698-4 49,57 50,11 50,04 49,52 49,95 50,28 49,80 49,67 50,31 49,39


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


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


1024210 VM1698-4 49,48 49,43 49,20 49,94 50,34 49,20 49,14 49,42 49,82 49,74


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_b


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 49,53 50,02 49,40 49,76 49,28 49,48 49,37 49,86 49,29 50,24


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


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


1024210 VM1698-4 50,36 48,92 49,52 49,68 49,79 49,65 50,37 49,39 49,46 50,28


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_b


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 15.01
Potential Capability index = Cm 16.39


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 0.4272R 0.28T 7.00
x+3s 50.5065xmax 50.43USL 53.50
x-3s 50.0793xmin 50.15LSL 46.50
x 50.2929Tm 50.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_b Char.Descr. T55-3000032-35 Inspection Val. 50,00 3,50 USL 53,50


Serial No. 192972 Unit Nm -3,50 LSL 46,50


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 29.03.2021 14:26:13 to 29.03.2021 14:44:34


Rem. TQ 100% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 50,27 50,15 50,35 50,18 50,36 50,15 50,28 50,33 50,43 50,35


192972 T55-3000032-35 32,00 32,00 33,00 31,00 31,00 32,00 31,00 31,00 32,00 31,00


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


192972 T55-3000032-35 50,29 50,20 50,21 50,25 50,35 50,34 50,30 50,39 50,25 50,31


192972 T55-3000032-35 32,00 31,00 33,00 32,00 31,00 33,00 33,00 30,00 32,00 32,00


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


192972 T55-3000032-35 50,23 50,26 50,17 50,30 50,22 50,36 50,41 50,34 50,16 50,22


192972 T55-3000032-35 32,00 31,00 32,00 33,00 31,00 31,00 31,00 31,00 31,00 32,00


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


192972 T55-3000032-35 50,25 50,28 50,33 50,20 50,26 50,34 50,29 50,43 50,32 50,41


192972 T55-3000032-35 32,00 32,00 33,00 32,00 32,00 32,00 30,00 33,00 30,00 32,00


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


192972 T55-3000032-35 50,34 50,36 50,19 50,37 50,29 50,37 50,25 50,37 50,25 50,34


192972 T55-3000032-35 31,00 32,00 32,00 33,00 32,00 32,00 33,00 31,00 32,00 33,00


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


192972 T55-3000032-35 50,27 50,22 50,17 50,17 50,30 50,33 50,31 50,35 50,22 50,37


192972 T55-3000032-35 31,00 31,00 31,00 33,00 31,00 32,00 31,00 31,00 31,00 32,00


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


192972 T55-3000032-35 50,21 50,20 50,35 50,24 50,28 50,27 50,42 50,23 50,27 50,36


192972 T55-3000032-35 32,00 33,00 32,00 32,00 32,00 33,00 31,00 32,00 33,00 31,00


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


192972 T55-3000032-35 50,25 50,26 50,26 50,28 50,21 50,28 50,39 50,28 50,32 50,23


192972 T55-3000032-35 31,00 31,00 31,00 32,00 32,00 31,00 31,00 31,00 32,00 32,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_b


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192972 T55-3000032-35 50,15 50,34 50,39 50,40 50,25 50,35 50,35 50,31 50,31 50,36


192972 T55-3000032-35 31,00 32,00 32,00 32,00 31,00 31,00 31,00 32,00 31,00 33,00


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


192972 T55-3000032-35 50,40 50,37 50,23 50,26 50,30 50,36 50,26 50,37 50,23 50,35


192972 T55-3000032-35 33,00 31,00 31,00 32,00 32,00 32,00 33,00 31,00 31,00 33,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_b


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% hard +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Homologation of nutrunners


Model: CTBAW503 Angle degree:
Serial no: GC0023 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


Torque graphs Machine Capability Study 100 %


30°
50,0 Nm


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


Critical  capability index = Cmk 3.48
Potential Capability index = Cm 5.35


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 1.3091R 0.92T 7.00
x+3s 49.4296xmax 49.26USL 53.50
x-3s 48.1204xmin 48.34LSL 46.50
x 48.7750Tm 50.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_a Char.Descr. VM1698-4 Inspection Val. 50,00 3,50 USL 53,50


Serial No. 1024210 Unit Nm -3,50 LSL 46,50


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 29.03.2021 15:33:17 to 29.03.2021 17:40:11


Rem. TQ 100% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 49,25 49,01 48,63 48,64 48,98 48,77 48,76 49,13 49,11 49,10


1024210 VM1698-4 355,00 358,50 356,25 341,50 356,00 359,50 349,25 361,25 364,50 359,75


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


1024210 VM1698-4 48,87 48,48 48,48 48,60 48,35 48,88 48,87 48,96 48,91 49,00


1024210 VM1698-4 356,75 355,00 356,25 351,50 350,75 365,00 362,00 361,50 359,50 361,00


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


1024210 VM1698-4 49,07 48,62 48,82 48,54 48,57 48,39 48,46 48,52 48,89 48,58


1024210 VM1698-4 363,25 357,00 362,75 352,50 359,50 358,25 355,25 346,00 358,00 356,75


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


1024210 VM1698-4 48,77 48,60 48,93 48,72 48,83 48,81 48,57 48,95 48,88 48,77


1024210 VM1698-4 358,00 351,25 362,25 354,25 359,50 359,50 356,50 359,50 363,75 357,50


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


1024210 VM1698-4 48,84 48,86 48,77 48,64 48,73 48,74 48,40 48,60 48,58 49,10


1024210 VM1698-4 365,00 359,50 355,00 354,50 354,75 356,00 349,00 354,75 353,00 367,25


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


1024210 VM1698-4 48,49 48,59 48,87 48,62 48,55 49,16 48,96 48,90 48,54 48,86


1024210 VM1698-4 354,50 357,75 348,50 358,75 354,00 360,00 363,25 364,50 349,25 360,00


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


1024210 VM1698-4 48,63 48,87 48,99 48,78 48,92 48,50 48,85 49,07 49,07 48,67


1024210 VM1698-4 355,25 358,25 356,00 356,50 359,50 355,75 360,75 362,75 359,50 352,50


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


1024210 VM1698-4 48,34 48,50 48,83 48,78 49,26 48,93 48,70 48,52 48,77 48,52


1024210 VM1698-4 346,75 350,00 359,00 351,75 368,75 366,25 361,75 353,75 356,50 353,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_a


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 48,92 49,10 49,08 48,59 48,56 48,99 48,77 48,45 48,68 48,65


1024210 VM1698-4 365,25 367,00 368,00 358,50 353,00 360,00 360,00 357,75 358,75 355,00


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


1024210 VM1698-4 48,96 49,09 48,63 48,84 48,50 49,17 48,79 48,99 48,74 48,63


1024210 VM1698-4 354,25 362,50 353,75 364,50 354,50 409,00 356,50 358,75 351,50 351,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_a


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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APEX VDI/VDE 2647 V0.1
The requirements were met (Cm,Cmk )


Critical  capability index = Cmk 32.62
Potential Capability index = Cm 33.16


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 0.2111R 0.19T 7.00
x+3s 50.1633xmax 50.19USL 53.50
x-3s 49.9523xmin 50.00LSL 46.50
x 50.0578Tm 50.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Tool System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_a Char.Descr. T55-3000032-35 Inspection Val. 50,00 3,50 USL 53,50


Serial No. 192972 Unit Nm -3,50 LSL 46,50


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 29.03.2021 15:33:17 to 29.03.2021 17:40:11


Rem. TQ 100% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 50,11 50,07 50,06 50,07 50,05 50,00 50,11 50,03 50,19 50,04


192972 T55-3000032-35 361,00 364,00 365,00 348,00 363,00 365,00 356,00 369,00 375,00 363,00


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


192972 T55-3000032-35 50,05 50,02 50,01 50,05 50,00 50,04 50,00 50,13 50,07 50,10


192972 T55-3000032-35 363,00 364,00 363,00 361,00 360,00 376,00 365,00 362,00 362,00 369,00


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


192972 T55-3000032-35 50,05 50,04 50,12 50,06 50,06 50,08 50,06 50,05 50,08 50,06


192972 T55-3000032-35 372,00 362,00 364,00 361,00 369,00 364,00 362,00 348,00 361,00 362,00


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


192972 T55-3000032-35 50,05 50,04 50,04 50,04 50,04 50,04 50,04 50,04 50,09 50,08


192972 T55-3000032-35 361,00 360,00 373,00 362,00 364,00 366,00 363,00 365,00 373,00 366,00


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


192972 T55-3000032-35 50,07 50,06 50,08 50,00 50,03 50,09 50,03 50,08 50,01 50,11


192972 T55-3000032-35 374,00 363,00 362,00 362,00 364,00 361,00 359,00 363,00 360,00 375,00


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


192972 T55-3000032-35 50,05 50,00 50,00 50,02 50,06 50,07 50,03 50,10 50,06 50,04


192972 T55-3000032-35 360,00 363,00 357,00 363,00 363,00 371,00 365,00 375,00 360,00 367,00


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


192972 T55-3000032-35 50,04 50,06 50,05 50,08 50,04 50,04 50,00 50,10 50,15 50,02


192972 T55-3000032-35 363,00 366,00 362,00 362,00 365,00 362,00 363,00 372,00 371,00 357,00


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


192972 T55-3000032-35 50,04 50,06 50,07 50,06 50,13 50,07 50,03 50,01 50,08 50,01


192972 T55-3000032-35 350,00 360,00 371,00 361,00 378,00 375,00 366,00 363,00 360,00 362,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_a


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192972 T55-3000032-35 50,07 50,13 50,06 50,02 50,05 50,11 50,07 50,05 50,02 50,07


192972 T55-3000032-35 374,00 375,00 378,00 367,00 363,00 372,00 363,00 366,00 362,00 362,00


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


192972 T55-3000032-35 50,06 50,09 50,03 50,05 50,06 50,09 50,05 50,09 50,04 50,08


192972 T55-3000032-35 360,00 367,00 360,00 369,00 361,00 378,00 366,00 362,00 358,00 363,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 29.03.2021


Ser.No. GC0023_a


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 50,00
LSL 46,50
USL 53,50


Remark TQ 100% soft +/-7% * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.421 Nm/A; Speed: 285/50 rpm;
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Homologation of nutrunners


Model: CTBAW503 Angle degree:
Serial no: GC0023 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


50,0 Nm


Torque graphs Machine Capability Study 100 %


360°
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Homologation of nutrunners


Annex 3
Document no: 003/2021
Date: Page 1 of 2


General Specifications


Manufacturer: Apex Tool Group Tool type: CellTek Tool


Model: CTBAW503 Serial no:


Torque range:


Snugfit value: Torque tolerance ± 7 %


Target torque: Tolerance: 6,33 %  3,16 %


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


Formula derivation:


+ -
0 0-25°


Move Test conditions


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.


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


Capability examination


30 Nm


30.03.2021


GC0023


Tool with angle correction


13 Nm to 50 Nm


10 Nm


SN: GC0023  Page 48 of 87







Measurement


No. Torque Angle Torque Angle Torque Angle


1 31,11 40,00 30,48 38,50 0,63 1,50
2 30,68 40,00 30,17 39,25 0,51 0,75
3 30,12 40,00 30,24 39,00 0,12 1,00
4 29,93 40,00 29,72 39,25 0,21 0,75
5 30,14 40,00 29,80 39,00 0,34 1,00
6 30,58 40,00 30,14 39,00 0,44 1,00
7 30,40 40,00 30,11 38,75 0,29 1,25
8 30,35 40,00 30,25 38,75 0,10 1,25
9 30,69 40,00 30,08 38,50 0,61 1,50


10 30,42 40,00 30,30 39,00 0,12 1,00
11 30,42 40,00 30,07 38,75 0,35 1,25
12 30,29 40,00 30,28 39,25 0,01 0,75
13 30,44 40,00 30,12 39,00 0,32 1,00
14 30,69 40,00 30,03 39,00 0,66 1,00
15 30,56 40,00 29,98 38,75 0,58 1,25
16 30,27 40,00 30,07 39,00 0,20 1,00
17 30,32 40,00 30,44 39,50 0,12 0,50
18 30,69 40,00 30,18 39,25 0,51 0,75
19 30,75 40,00 30,30 39,25 0,45 0,75
20 30,42 40,00 30,08 39,00 0,34 1,00
21 30,66 40,00 30,19 38,75 0,47 1,25
22 30,44 40,00 29,89 38,75 0,55 1,25
23 30,04 40,00 30,18 39,50 0,14 0,50
24 30,65 40,00 30,31 39,50 0,34 0,50
25 30,89 40,00 30,24 38,75 0,65 1,25
26 30,75 40,00 30,28 39,25 0,47 0,75
27 30,83 40,00 30,24 39,00 0,59 1,00
28 30,78 40,00 30,24 39,50 0,54 0,50
29 30,90 40,00 30,27 39,25 0,63 0,75
30 30,67 40,00 30,22 39,00 0,45 1,00
31 30,42 40,00 30,33 39,00 0,09 1,00
32 30,31 40,00 30,17 38,75 0,14 1,25
33 30,58 40,00 30,10 39,00 0,48 1,00
34 30,77 40,00 30,27 39,25 0,50 0,75
35 30,23 40,00 30,37 39,25 0,14 0,75
36 30,36 40,00 30,07 39,25 0,29 0,75
37 30,66 40,00 30,47 39,25 0,19 0,75
38 30,60 40,00 30,22 39,25 0,38 0,75
39 30,78 40,00 30,37 39,25 0,41 0,75
40 30,54 40,00 30,33 39,00 0,21 1,00
41 30,51 40,00 30,12 39,25 0,39 0,75
42 30,79 40,00 30,28 39,00 0,51 1,00
43 30,46 40,00 30,23 39,50 0,23 0,50
44 30,66 40,00 30,03 39,00 0,63 1,00
45 30,87 40,00 30,19 38,75 0,68 1,25
46 30,56 40,00 30,27 39,50 0,29 0,50
47 30,81 40,00 30,30 38,75 0,51 1,25
48 30,46 40,00 30,22 39,25 0,24 0,75
49 30,54 40,00 30,26 39,00 0,28 1,00
50 30,31 40,00 30,53 39,50 0,22 0,50
51 30,62 40,00 30,41 39,50 0,21 0,50
52 30,36 40,00 30,39 39,25 0,03 0,75
53 30,17 40,00 30,15 39,50 0,02 0,50
54 30,78 40,00 30,09 38,75 0,69 1,25
55 30,20 40,00 30,22 39,25 0,02 0,75
56 30,75 40,00 30,18 39,00 0,57 1,00
57 30,67 40,00 30,25 39,00 0,42 1,00
58 30,53 40,00 30,41 39,25 0,12 0,75
59 30,90 40,00 30,22 39,00 0,68 1,00
60 30,52 40,00 30,04 39,00 0,48 1,00
61 29,99 40,00 29,58 38,50 0,41 1,50
62 30,16 40,00 29,74 39,25 0,42 0,75
63 30,53 40,00 30,33 39,25 0,20 0,75
64 30,73 40,00 30,33 39,00 0,40 1,00
65 30,58 40,00 30,13 39,25 0,45 0,75
66 30,72 40,00 30,29 39,00 0,43 1,00
67 30,57 40,00 30,23 38,75 0,34 1,25
68 30,52 40,00 30,43 39,75 0,09 0,25
69 31,09 40,00 30,34 39,00 0,75 1,00
70 30,76 40,00 30,30 39,25 0,46 0,75
71 30,66 40,00 30,42 39,75 0,24 0,25
72 30,78 40,00 30,31 39,25 0,47 0,75
73 30,68 40,00 30,15 39,00 0,53 1,00
74 30,45 40,00 30,11 39,25 0,34 0,75
75 30,26 40,00 30,32 39,25 0,06 0,75
76 30,36 40,00 30,05 39,50 0,31 0,50
77 30,52 40,00 30,43 39,75 0,09 0,25
78 30,39 40,00 30,21 39,25 0,18 0,75
79 30,51 40,00 30,05 39,50 0,46 0,50
80 30,20 40,00 30,16 39,50 0,04 0,50
81 30,05 40,00 30,17 39,50 0,12 0,50
82 30,64 40,00 30,13 39,00 0,51 1,00
83 30,50 40,00 30,25 39,50 0,25 0,50
84 30,63 40,00 30,12 39,25 0,51 0,75
85 30,53 40,00 29,98 39,25 0,55 0,75
86 30,49 40,00 30,21 39,25 0,28 0,75
87 30,68 40,00 30,13 39,25 0,55 0,75
88 30,44 40,00 29,92 39,25 0,52 0,75
89 30,32 40,00 29,91 39,25 0,41 0,75
90 30,33 40,00 30,08 39,25 0,25 0,75
91 30,34 40,00 29,95 39,25 0,39 0,75
92 30,34 40,00 30,01 39,50 0,33 0,50
93 30,45 40,00 30,15 39,00 0,30 1,00
94 30,40 40,00 30,01 39,50 0,39 0,50
95 30,45 40,00 29,91 39,00 0,54 1,00
96 30,64 40,00 30,07 39,50 0,57 0,50
97 29,98 40,00 29,94 39,50 0,04 0,50
98 30,15 40,00 29,79 39,25 0,36 0,75
99 30,38 40,00 29,91 39,50 0,47 0,50
100 30,06 40,00 30,07 39,25 0,01 0,75


Standard deviation: 0,189 0,276


Tool data Control data Difference
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0023


Target torque: 60 % of max. torque


Angle degree: Tool with angle correction


30,00 Nm


40°


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


Critical  capability index = Cmk 5.03
Potential Capability index = Cm 6.04


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 1.6566R 1.25T 10.00
x+3s 39.9908xmax 39.75USL 45.00
x-3s 38.3342xmin 38.50LSL 35.00
x 39.1625Tm 40.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_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 30.03.2021 11:02:59 to 30.03.2021 11:21:20


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 30,48 30,17 30,24 29,72 29,80 30,14 30,11 30,25 30,08 30,30


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


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


1024210 VM1698-4 30,07 30,28 30,12 30,03 29,98 30,07 30,44 30,18 30,30 30,08


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


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


1024210 VM1698-4 30,19 29,89 30,18 30,31 30,24 30,28 30,24 30,24 30,27 30,22


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


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


1024210 VM1698-4 30,33 30,17 30,10 30,27 30,37 30,07 30,47 30,22 30,37 30,33


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


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


1024210 VM1698-4 30,12 30,28 30,23 30,03 30,19 30,27 30,30 30,22 30,26 30,53


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


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


1024210 VM1698-4 30,41 30,39 30,15 30,09 30,22 30,18 30,25 30,41 30,22 30,04


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


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


1024210 VM1698-4 29,58 29,74 30,33 30,33 30,13 30,29 30,23 30,43 30,34 30,30


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


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


1024210 VM1698-4 30,42 30,31 30,15 30,11 30,32 30,05 30,43 30,21 30,05 30,16


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_k


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 30,92
LSL 23,66
USL 38,72


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; C ur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 30,17 30,13 30,25 30,12 29,98 30,21 30,13 29,92 29,91 30,08


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


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


1024210 VM1698-4 29,95 30,01 30,15 30,01 29,91 30,07 29,94 29,79 29,91 30,07


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_k


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 30,92
LSL 23,66
USL 38,72


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; C ur-Cal.: 0.427 Nm/A; Speed: 285/50 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 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_k Char.Descr. T55-3000032-35 Inspection Val. 40,00 5,00 USL 45,00


Serial No. 192972 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 30.03.2021 11:02:59 to 30.03.2021 11:21:20


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 31,11 30,68 30,12 29,93 30,14 30,58 30,40 30,35 30,69 30,42


192972 T55-3000032-35 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


192972 T55-3000032-35 30,42 30,29 30,44 30,69 30,56 30,27 30,32 30,69 30,75 30,42


192972 T55-3000032-35 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


192972 T55-3000032-35 30,66 30,44 30,04 30,65 30,89 30,75 30,83 30,78 30,90 30,67


192972 T55-3000032-35 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


192972 T55-3000032-35 30,42 30,31 30,58 30,77 30,23 30,36 30,66 30,60 30,78 30,54


192972 T55-3000032-35 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


192972 T55-3000032-35 30,51 30,79 30,46 30,66 30,87 30,56 30,81 30,46 30,54 30,31


192972 T55-3000032-35 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


192972 T55-3000032-35 30,62 30,36 30,17 30,78 30,20 30,75 30,67 30,53 30,90 30,52


192972 T55-3000032-35 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


192972 T55-3000032-35 29,99 30,16 30,53 30,73 30,58 30,72 30,57 30,52 31,09 30,76


192972 T55-3000032-35 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


192972 T55-3000032-35 30,66 30,78 30,68 30,45 30,26 30,36 30,52 30,39 30,51 30,20


192972 T55-3000032-35 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 30.03.2021


Ser.No. GC0023_k


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 16,14
LSL 0,00
USL 38,72


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; C ur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192972 T55-3000032-35 30,05 30,64 30,50 30,63 30,53 30,49 30,68 30,44 30,32 30,33


192972 T55-3000032-35 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


192972 T55-3000032-35 30,34 30,34 30,45 30,40 30,45 30,64 29,98 30,15 30,38 30,06


192972 T55-3000032-35 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 30.03.2021


Ser.No. GC0023_k


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 16,14
LSL 0,00
USL 38,72


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; C ur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0023
Target torque: 60 % of max. torque
Angle degree: Tool with angle correction40°


30,00 Nm


Value no. 100


Graph
Torque / Time / Speed


Graph
Torque / Angle / Speed


Value no. 100


Value no. 1
Graph


Torque / Time / Speed


Value no. 1
Graph


Torque / Angle / Speed


Torque graphs
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Homologation of nutrunners


Annex 3
Document no: 003/2021
Date: Page 2 of 4


General Specifications


Manufacturer: Apex Tool Group Tool type: CellTek Tool


Model: CTBAW503 Serial no:


Torque range:


Snugfit value: 10 Nm Torque tolerance ± 7 %


Target torque: Tolerance: 5,99 %  3,00 %


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


Formula derivation:


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


Capability examination


30 Nm


30.03.2021


GC0023


Tool without angle correction


13 Nm to 50 Nm
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 30,08 40,00 29,58 39,00 0,50 1,00
2 30,13 40,00 29,58 38,75 0,55 1,25
3 29,63 40,00 29,58 39,25 0,05 0,75
4 29,60 40,00 29,66 38,75 0,06 1,25
5 30,10 40,00 29,57 39,25 0,53 0,75
6 29,56 40,00 29,60 39,50 0,04 0,50
7 30,24 40,00 29,58 38,75 0,66 1,25
8 29,70 40,00 29,68 38,75 0,02 1,25
9 29,98 40,00 29,63 39,00 0,35 1,00


10 30,19 40,00 29,76 39,00 0,43 1,00
11 29,97 40,00 29,95 39,25 0,02 0,75
12 30,22 40,00 29,79 38,75 0,43 1,25
13 29,98 40,00 29,47 38,75 0,51 1,25
14 29,44 40,00 29,73 39,25 0,29 0,75
15 30,03 40,00 29,65 39,00 0,38 1,00
16 29,97 40,00 29,59 39,00 0,38 1,00
17 30,08 40,00 29,73 39,25 0,35 0,75
18 30,31 40,00 29,62 39,00 0,69 1,00
19 30,31 40,00 29,83 39,50 0,48 0,50
20 29,83 40,00 29,85 39,25 0,02 0,75
21 30,09 40,00 29,90 39,50 0,19 0,50
22 30,11 40,00 29,81 39,25 0,30 0,75
23 29,98 40,00 29,67 39,25 0,31 0,75
24 30,16 40,00 29,71 39,25 0,45 0,75
25 29,77 40,00 29,81 39,50 0,04 0,50
26 30,26 40,00 29,58 39,00 0,68 1,00
27 30,39 40,00 29,89 39,25 0,50 0,75
28 30,17 40,00 29,71 39,00 0,46 1,00
29 29,98 40,00 29,71 39,00 0,27 1,00
30 30,12 40,00 29,83 38,75 0,29 1,25
31 30,10 40,00 29,73 39,25 0,37 0,75
32 29,63 40,00 29,80 39,50 0,17 0,50
33 29,87 40,00 29,63 39,00 0,24 1,00
34 29,92 40,00 29,70 39,25 0,22 0,75
35 30,27 40,00 29,66 38,75 0,61 1,25
36 30,07 40,00 29,71 39,25 0,36 0,75
37 29,70 40,00 29,82 39,00 0,12 1,00
38 30,04 40,00 29,63 39,00 0,41 1,00
39 29,81 40,00 29,79 39,00 0,02 1,00
40 29,87 40,00 29,83 39,00 0,04 1,00
41 30,05 40,00 29,59 38,75 0,46 1,25
42 29,90 40,00 29,74 39,00 0,16 1,00
43 30,10 40,00 29,82 39,25 0,28 0,75
44 30,08 40,00 29,74 39,25 0,34 0,75
45 29,55 40,00 29,73 39,00 0,18 1,00
46 29,62 40,00 29,65 39,25 0,03 0,75
47 30,14 40,00 29,74 39,50 0,40 0,50
48 30,25 40,00 29,71 39,25 0,54 0,75
49 30,27 40,00 29,75 39,00 0,52 1,00
50 30,20 40,00 29,76 39,00 0,44 1,00
51 29,94 40,00 29,83 39,00 0,11 1,00
52 30,13 40,00 29,71 38,75 0,42 1,25
53 29,83 40,00 29,96 39,50 0,13 0,50
54 30,23 40,00 29,73 39,00 0,50 1,00
55 30,24 40,00 29,97 39,25 0,27 0,75
56 30,22 40,00 29,66 38,75 0,56 1,25
57 30,27 40,00 29,83 39,00 0,44 1,00
58 30,15 40,00 29,85 39,50 0,30 0,50
59 30,26 40,00 29,79 39,00 0,47 1,00
60 30,12 40,00 29,80 39,25 0,32 0,75
61 29,94 40,00 29,82 39,25 0,12 0,75
62 29,87 40,00 29,89 39,25 0,02 0,75
63 29,82 40,00 30,10 39,50 0,28 0,50
64 30,27 40,00 29,97 38,75 0,30 1,25
65 29,93 40,00 29,55 38,75 0,38 1,25
66 29,94 40,00 29,91 39,00 0,03 1,00
67 29,97 40,00 29,87 39,00 0,10 1,00
68 30,16 40,00 29,75 39,00 0,41 1,00
69 29,85 40,00 29,84 39,50 0,01 0,50
70 29,78 40,00 29,77 39,25 0,01 0,75
71 29,99 40,00 29,79 39,25 0,20 0,75
72 30,15 40,00 29,64 38,75 0,51 1,25
73 30,15 40,00 29,76 39,00 0,39 1,00
74 30,07 40,00 29,72 39,25 0,35 0,75
75 30,26 40,00 29,80 39,00 0,46 1,00
76 30,13 40,00 29,81 39,00 0,32 1,00
77 30,15 40,00 29,87 39,25 0,28 0,75
78 30,20 40,00 29,76 39,25 0,44 0,75
79 30,21 40,00 29,74 38,75 0,47 1,25
80 30,18 40,00 29,76 38,75 0,42 1,25
81 29,97 40,00 29,82 39,00 0,15 1,00
82 29,92 40,00 29,52 38,75 0,40 1,25
83 30,09 40,00 29,74 39,25 0,35 0,75
84 30,30 40,00 30,04 39,50 0,26 0,50
85 29,64 40,00 29,84 39,25 0,20 0,75
86 30,05 40,00 29,75 39,00 0,30 1,00
87 29,75 40,00 29,74 39,25 0,01 0,75
88 30,11 40,00 29,84 38,75 0,27 1,25
89 30,09 40,00 29,69 38,75 0,40 1,25
90 30,03 40,00 29,68 38,75 0,35 1,25
91 29,67 40,00 29,96 39,50 0,29 0,50
92 29,96 40,00 29,82 39,25 0,14 0,75
93 29,94 40,00 29,97 39,50 0,03 0,50
94 29,71 40,00 29,87 39,25 0,16 0,75
95 29,83 40,00 29,87 39,00 0,04 1,00
96 30,04 40,00 29,64 39,00 0,40 1,00
97 29,76 40,00 29,86 39,00 0,10 1,00
98 30,11 40,00 29,97 39,00 0,14 1,00
99 29,55 40,00 29,90 39,00 0,35 1,00
100 30,33 40,00 29,74 38,75 0,59 1,25


Standard deviation: 0,179 0,240


DifferenceTool data Control data
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0023


Target torque: 60 % of max. torque


Angle degree: Tool without angle correction


30,00 Nm


40°


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


Critical  capability index = Cmk 5.69
Potential Capability index = Cm 6.95


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 1.4384R 0.75T 10.00
x+3s 39.8092xmax 39.50USL 45.00
x-3s 38.3708xmin 38.75LSL 35.00
x 39.0900Tm 40.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_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 30.03.2021 08:30:05 to 30.03.2021 08:43:19


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm;


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0023_mM.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 29,58 29,58 29,58 29,66 29,57 29,60 29,58 29,68 29,63 29,76


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


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


1024210 VM1698-4 29,95 29,79 29,47 29,73 29,65 29,59 29,73 29,62 29,83 29,85


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


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


1024210 VM1698-4 29,90 29,81 29,67 29,71 29,81 29,58 29,89 29,71 29,71 29,83


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


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


1024210 VM1698-4 29,73 29,80 29,63 29,70 29,66 29,71 29,82 29,63 29,79 29,83


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


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


1024210 VM1698-4 29,59 29,74 29,82 29,74 29,73 29,65 29,74 29,71 29,75 29,76


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


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


1024210 VM1698-4 29,83 29,71 29,96 29,73 29,97 29,66 29,83 29,85 29,79 29,80


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


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


1024210 VM1698-4 29,82 29,89 30,10 29,97 29,55 29,91 29,87 29,75 29,84 29,77


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


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


1024210 VM1698-4 29,79 29,64 29,76 29,72 29,80 29,81 29,87 29,76 29,74 29,76


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_m


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 30,74
LSL 23,55
USL 38,44


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; C ur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 29,82 29,52 29,74 30,04 29,84 29,75 29,74 29,84 29,69 29,68


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


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


1024210 VM1698-4 29,96 29,82 29,97 29,87 29,87 29,64 29,86 29,97 29,90 29,74


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


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_m


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 30,74
LSL 23,55
USL 38,44


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; C ur-Cal.: 0.427 Nm/A; Speed: 285/50 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 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_m Char.Descr. T55-3000032-35 Inspection Val. 40,00 5,00 USL 45,00


Serial No. 192972 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 30.03.2021 08:30:06 to 30.03.2021 08:43:20


Rem. TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 30,08 30,13 29,63 29,60 30,10 29,56 30,24 29,70 29,98 30,19


192972 T55-3000032-35 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


192972 T55-3000032-35 29,97 30,22 29,98 29,44 30,03 29,97 30,08 30,31 30,31 29,83


192972 T55-3000032-35 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


192972 T55-3000032-35 30,09 30,11 29,98 30,16 29,77 30,26 30,39 30,17 29,98 30,12


192972 T55-3000032-35 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


192972 T55-3000032-35 30,10 29,63 29,87 29,92 30,27 30,07 29,70 30,04 29,81 29,87


192972 T55-3000032-35 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


192972 T55-3000032-35 30,05 29,90 30,10 30,08 29,55 29,62 30,14 30,25 30,27 30,20


192972 T55-3000032-35 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


192972 T55-3000032-35 29,94 30,13 29,83 30,23 30,24 30,22 30,27 30,15 30,26 30,12


192972 T55-3000032-35 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


192972 T55-3000032-35 29,94 29,87 29,82 30,27 29,93 29,94 29,97 30,16 29,85 29,78


192972 T55-3000032-35 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


192972 T55-3000032-35 29,99 30,15 30,15 30,07 30,26 30,13 30,15 30,20 30,21 30,18


192972 T55-3000032-35 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 30.03.2021


Ser.No. GC0023_m


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 16,01
LSL 0,00
USL 38,44


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; C ur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192972 T55-3000032-35 29,97 29,92 30,09 30,30 29,64 30,05 29,75 30,11 30,09 30,03


192972 T55-3000032-35 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


192972 T55-3000032-35 29,67 29,96 29,94 29,71 29,83 30,04 29,76 30,11 29,55 30,33


192972 T55-3000032-35 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 30.03.2021


Ser.No. GC0023_m


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 16,01
LSL 0,00
USL 38,44


Remark TQ 60% Angle 40° +/-5° * TQ-Cal.: 53.95 Nm; C ur-Cal.: 0.427 Nm/A; Speed: 285/50 rpm;
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0023
Target torque: 60 % of max. torque
Angle degree: Tool without angle correction


Torque graphs


40°
30,00 Nm


Value no. 100


Graph
Torque / Time / Speed


Graph
Torque / Angle / Speed


Value no. 100


Value no. 1
Graph


Torque / Time / Speed


Value no. 1
Graph


Torque / Angle / Speed
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Homologation of nutrunners


Annex 3
Document no: 003/2021
Date: Page 2 of 2


General Specifications


Manufacturer: Apex Tool Group Tool type: CellTek Tool


Model: CTBAW503 Serial no:


Torque range:


Snugfit value: Torque tolerance ± 7 %


Target torque: Tolerance: 8,64 %  4,32 %


Angle degree: 180° Tolerance: 6,5°  3,3°


Formula derivation:


+ -
0-25° 0-45°


Move Test conditions


Tool hand held


GC0023


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.


13 Nm to 50 Nm


10 Nm


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


Capability examination


40 Nm


30.03.2021
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 41,38 180,00 40,66 181,00 0,72 1,00
2 40,36 180,00 39,79 178,50 0,57 1,50
3 40,27 180,00 39,65 179,25 0,62 0,75
4 40,80 180,00 40,07 178,25 0,73 1,75
5 39,55 180,00 39,59 179,25 0,04 0,75
6 40,17 180,00 39,93 178,25 0,24 1,75
7 40,62 180,00 39,85 179,25 0,77 0,75
8 40,66 180,00 39,91 178,50 0,75 1,50
9 40,10 180,00 40,05 180,50 0,05 0,50


10 40,81 180,00 39,88 178,75 0,93 1,25
11 40,55 180,00 39,97 179,00 0,58 1,00
12 40,24 180,00 39,97 180,25 0,27 0,25
13 40,36 180,00 40,13 179,00 0,23 1,00
14 40,92 180,00 40,09 179,50 0,83 0,50
15 40,05 180,00 39,92 179,50 0,13 0,50
16 40,76 180,00 39,94 177,00 0,82 3,00
17 41,16 180,00 40,43 179,50 0,73 0,50
18 40,27 180,00 40,00 179,75 0,27 0,25
19 41,02 180,00 39,94 178,75 1,08 1,25
20 40,79 180,00 39,82 178,25 0,97 1,75
21 40,23 180,00 39,79 179,50 0,44 0,50
22 40,36 180,00 39,81 178,75 0,55 1,25
23 40,11 180,00 39,83 179,75 0,28 0,25
24 40,74 180,00 39,93 179,25 0,81 0,75
25 40,73 180,00 39,79 179,25 0,94 0,75
26 41,04 180,00 40,07 178,50 0,97 1,50
27 40,28 180,00 40,19 178,50 0,09 1,50
28 41,45 180,00 40,19 178,50 1,26 1,50
29 40,63 180,00 40,12 179,25 0,51 0,75
30 41,13 180,00 40,20 178,25 0,93 1,75
31 41,47 180,00 40,34 178,50 1,13 1,50
32 41,20 180,00 40,20 179,25 1,00 0,75
33 40,71 180,00 40,05 178,25 0,66 1,75
34 40,72 180,00 40,37 179,00 0,35 1,00
35 41,13 180,00 40,20 180,00 0,93 0,00
36 40,73 180,00 40,12 180,00 0,61 0,00
37 40,55 180,00 40,20 179,75 0,35 0,25
38 41,06 180,00 40,16 178,25 0,90 1,75
39 40,53 180,00 40,08 179,50 0,45 0,50
40 40,59 180,00 40,17 180,00 0,42 0,00
41 40,57 180,00 40,46 179,25 0,11 0,75
42 40,54 180,00 40,30 179,00 0,24 1,00
43 40,71 180,00 39,81 178,50 0,90 1,50
44 40,62 180,00 39,73 179,00 0,89 1,00
45 41,18 180,00 40,07 178,00 1,11 2,00
46 41,14 180,00 40,45 179,50 0,69 0,50
47 41,21 180,00 40,61 180,25 0,60 0,25
48 40,75 180,00 40,15 180,00 0,60 0,00
49 40,74 180,00 40,23 180,00 0,51 0,00
50 40,77 180,00 40,08 178,25 0,69 1,75
51 41,01 180,00 40,03 178,00 0,98 2,00
52 40,54 180,00 40,15 179,00 0,39 1,00
53 41,05 180,00 40,60 180,75 0,45 0,75
54 40,86 180,00 40,36 179,50 0,50 0,50
55 40,61 180,00 40,30 179,50 0,31 0,50
56 40,63 180,00 40,59 180,00 0,04 0,00
57 41,67 180,00 40,73 179,25 0,94 0,75
58 41,19 180,00 40,38 179,25 0,81 0,75
59 41,17 180,00 40,05 178,50 1,12 1,50
60 40,88 180,00 39,84 178,50 1,04 1,50
61 41,44 180,00 40,05 178,25 1,39 1,75
62 41,10 180,00 40,07 179,00 1,03 1,00
63 41,12 180,00 39,94 178,50 1,18 1,50
64 41,35 180,00 40,19 178,75 1,16 1,25
65 41,09 180,00 39,90 178,50 1,19 1,50
66 41,12 180,00 39,90 178,00 1,22 2,00
67 41,42 180,00 40,48 178,50 0,94 1,50
68 41,63 180,00 40,54 179,50 1,09 0,50
69 40,67 180,00 40,14 179,75 0,53 0,25
70 40,67 180,00 40,21 178,75 0,46 1,25
71 41,12 180,00 40,41 178,50 0,71 1,50
72 41,18 180,00 40,20 179,00 0,98 1,00
73 40,27 180,00 40,23 178,75 0,04 1,25
74 40,65 180,00 40,34 179,25 0,31 0,75
75 41,29 180,00 39,94 179,00 1,35 1,00
76 41,21 180,00 40,26 178,75 0,95 1,25
77 40,92 180,00 40,26 179,25 0,66 0,75
78 41,44 180,00 40,21 179,50 1,23 0,50
79 40,87 180,00 40,30 178,25 0,57 1,75
80 40,66 180,00 40,24 179,75 0,42 0,25
81 40,65 180,00 40,10 179,50 0,55 0,50
82 40,98 180,00 40,37 178,25 0,61 1,75
83 41,52 180,00 40,31 179,00 1,21 1,00
84 40,68 180,00 40,00 178,75 0,68 1,25
85 40,22 180,00 40,08 179,75 0,14 0,25
86 41,25 180,00 40,23 177,75 1,02 2,25
87 40,74 180,00 40,36 178,50 0,38 1,50
88 40,63 180,00 40,26 178,50 0,37 1,50
89 41,22 180,00 40,35 179,75 0,87 0,25
90 40,70 180,00 39,93 180,00 0,77 0,00
91 40,88 180,00 39,94 177,50 0,94 2,50
92 40,71 180,00 40,16 179,00 0,55 1,00
93 41,09 180,00 40,23 180,50 0,86 0,50
94 41,41 180,00 40,24 178,75 1,17 1,25
95 40,29 180,00 39,89 177,75 0,40 2,25
96 40,54 180,00 40,18 179,25 0,36 0,75
97 40,70 180,00 40,19 179,75 0,51 0,25
98 40,93 180,00 40,22 177,50 0,71 2,50
99 40,97 180,00 40,65 180,00 0,32 0,00
100 41,37 180,00 40,04 179,00 1,33 1,00


Standard deviation: 0,345 0,653


Tool data Control data Difference
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0023


Target torque: 80 % of max. torque


Angle degree: Tool with angle correction


40,00 Nm


180°


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


Critical  capability index = Cmk 4.04
Potential Capability index = Cm 4.47


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 4.4775R 4.00T 20.00
x+3s 181.2812xmax 181.00USL 190.00
x-3s 176.8038xmin 177.00LSL 170.00
x 179.0425Tm 180.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_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 30.03.2021 10:16:42 to 30.03.2021 10:49:53


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm; with Gyroscope


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0023_lM.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 40,66 39,79 39,65 40,07 39,59 39,93 39,85 39,91 40,05 39,88


1024210 VM1698-4 181,00 178,50 179,25 178,25 179,25 178,25 179,25 178,50 180,50 178,75


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


1024210 VM1698-4 39,97 39,97 40,13 40,09 39,92 39,94 40,43 40,00 39,94 39,82


1024210 VM1698-4 179,00 180,25 179,00 179,50 179,50 177,00 179,50 179,75 178,75 178,25


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


1024210 VM1698-4 39,79 39,81 39,83 39,93 39,79 40,07 40,19 40,19 40,12 40,20


1024210 VM1698-4 179,50 178,75 179,75 179,25 179,25 178,50 178,50 178,50 179,25 178,25


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


1024210 VM1698-4 40,34 40,20 40,05 40,37 40,20 40,12 40,20 40,16 40,08 40,17


1024210 VM1698-4 178,50 179,25 178,25 179,00 180,00 180,00 179,75 178,25 179,50 180,00


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


1024210 VM1698-4 40,46 40,30 39,81 39,73 40,07 40,45 40,61 40,15 40,23 40,08


1024210 VM1698-4 179,25 179,00 178,50 179,00 178,00 179,50 180,25 180,00 180,00 178,25


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


1024210 VM1698-4 40,03 40,15 40,60 40,36 40,30 40,59 40,73 40,38 40,05 39,84


1024210 VM1698-4 178,00 179,00 180,75 179,50 179,50 180,00 179,25 179,25 178,50 178,50


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


1024210 VM1698-4 40,05 40,07 39,94 40,19 39,90 39,90 40,48 40,54 40,14 40,21


1024210 VM1698-4 178,25 179,00 178,50 178,75 178,50 178,00 178,50 179,50 179,75 178,75


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


1024210 VM1698-4 40,41 40,20 40,23 40,34 39,94 40,26 40,26 40,21 40,30 40,24


1024210 VM1698-4 178,50 179,00 178,75 179,25 179,00 178,75 179,25 179,50 178,25 179,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_l


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 40,06
LSL 30,30
USL 50,69


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm;  Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 40,10 40,37 40,31 40,00 40,08 40,23 40,36 40,26 40,35 39,93


1024210 VM1698-4 179,50 178,25 179,00 178,75 179,75 177,75 178,50 178,50 179,75 180,00


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


1024210 VM1698-4 39,94 40,16 40,23 40,24 39,89 40,18 40,19 40,22 40,65 40,04


1024210 VM1698-4 177,50 179,00 180,50 178,75 177,75 179,25 179,75 177,50 180,00 179,00


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_l


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 40,06
LSL 30,30
USL 50,69


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm;  Cur-Cal.: 0.420 Nm/A; Speed: 285/50 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 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_l Char.Descr. T55-3000032-35 Inspection Val. 180,00 10,00 USL 190,00


Serial No. 192972 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 30.03.2021 10:16:42 to 30.03.2021 10:49:53


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 41,38 40,36 40,27 40,80 39,55 40,17 40,62 40,66 40,10 40,81


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 40,55 40,24 40,36 40,92 40,05 40,76 41,16 40,27 41,02 40,79


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 40,23 40,36 40,11 40,74 40,73 41,04 40,28 41,45 40,63 41,13


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 41,47 41,20 40,71 40,72 41,13 40,73 40,55 41,06 40,53 40,59


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 40,57 40,54 40,71 40,62 41,18 41,14 41,21 40,75 40,74 40,77


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 41,01 40,54 41,05 40,86 40,61 40,63 41,67 41,19 41,17 40,88


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 41,44 41,10 41,12 41,35 41,09 41,12 41,42 41,63 40,67 40,67


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 41,12 41,18 40,27 40,65 41,29 41,21 40,92 41,44 40,87 40,66


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_l


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 21,12
LSL 0,00
USL 50,69


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm;  Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192972 T55-3000032-35 40,65 40,98 41,52 40,68 40,22 41,25 40,74 40,63 41,22 40,70


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 40,88 40,71 41,09 41,41 40,29 40,54 40,70 40,93 40,97 41,37


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_l


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 21,12
LSL 0,00
USL 50,69


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm;  Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm; with Gyroscope
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0023
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


Graph
Torque / Angle / Speed


180°
40,00 Nm


Value no. 1


Torque graphs
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Homologation of nutrunners


Annex 3
Document no: 003/2021
Date: Page 4 of 4


General Specifications


Manufacturer: Apex Tool Group Tool type: CellTek Tool


Model: CTBAW503 Serial no:


Torque range:


Snugfit value: 10 Nm Torque tolerance ± 7 %


Target torque: Tolerance: 7,24 %  3,62 %


Angle degree: 180° Tolerance: 8,6°  4,3°


Formula derivation:


GC0023


Tool without angle correction


13 Nm to 50 Nm


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


Capability examination


30.03.2021


40 Nm
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Measurement


No. Torque Angle Torque Angle Torque Angle


1 40,65 180,00 39,73 179,75 0,92 0,25
2 40,67 180,00 39,64 179,00 1,03 1,00
3 40,83 180,00 39,99 178,75 0,84 1,25
4 40,66 180,00 39,88 177,50 0,78 2,50
5 41,19 180,00 40,02 179,75 1,17 0,25
6 40,25 180,00 39,69 178,50 0,56 1,50
7 40,44 180,00 39,92 178,50 0,52 1,50
8 40,12 180,00 39,64 176,75 0,48 3,25
9 40,96 180,00 40,05 179,75 0,91 0,25


10 40,38 180,00 39,62 178,75 0,76 1,25
11 39,97 180,00 39,62 176,50 0,35 3,50
12 40,17 180,00 39,76 177,25 0,41 2,75
13 40,79 180,00 39,97 179,25 0,82 0,75
14 40,10 180,00 39,54 179,00 0,56 1,00
15 40,72 180,00 40,03 178,00 0,69 2,00
16 40,38 180,00 40,02 177,75 0,36 2,25
17 40,39 180,00 39,53 178,75 0,86 1,25
18 40,31 180,00 39,77 177,00 0,54 3,00
19 40,90 180,00 39,77 178,25 1,13 1,75
20 40,92 180,00 39,91 177,75 1,01 2,25
21 40,69 180,00 39,80 179,00 0,89 1,00
22 39,81 180,00 39,49 178,00 0,32 2,00
23 40,33 180,00 39,61 176,75 0,72 3,25
24 40,77 180,00 39,83 178,50 0,94 1,50
25 40,24 180,00 39,98 178,25 0,26 1,75
26 40,49 180,00 39,83 178,50 0,66 1,50
27 40,09 180,00 39,45 178,00 0,64 2,00
28 40,55 180,00 39,70 177,00 0,85 3,00
29 40,53 180,00 39,96 178,25 0,57 1,75
30 40,87 180,00 39,90 179,50 0,97 0,50
31 40,46 180,00 39,52 179,00 0,94 1,00
32 40,66 180,00 39,69 178,00 0,97 2,00
33 39,87 180,00 39,50 177,25 0,37 2,75
34 41,06 180,00 39,97 179,75 1,09 0,25
35 40,66 180,00 39,74 179,50 0,92 0,50
36 40,70 180,00 39,75 178,25 0,95 1,75
37 40,95 180,00 39,91 178,50 1,04 1,50
38 40,20 180,00 39,49 178,25 0,71 1,75
39 40,46 180,00 39,76 177,50 0,70 2,50
40 40,36 180,00 39,62 176,75 0,74 3,25
41 40,80 180,00 39,91 178,25 0,89 1,75
42 39,91 180,00 39,43 178,50 0,48 1,50
43 40,66 180,00 39,72 178,75 0,94 1,25
44 40,99 180,00 40,00 178,50 0,99 1,50
45 40,91 180,00 40,03 179,25 0,88 0,75
46 40,24 180,00 39,56 178,25 0,68 1,75
47 40,51 180,00 39,68 179,00 0,83 1,00
48 40,40 180,00 39,64 177,50 0,76 2,50
49 40,43 180,00 39,78 179,00 0,65 1,00
50 40,39 180,00 39,69 179,25 0,70 0,75
51 39,84 180,00 39,50 177,00 0,34 3,00
52 40,95 180,00 39,67 178,00 1,28 2,00
53 41,04 180,00 40,02 179,00 1,02 1,00
54 40,28 180,00 39,95 178,50 0,33 1,50
55 40,65 180,00 39,70 179,75 0,95 0,25
56 40,11 180,00 39,45 178,00 0,66 2,00
57 39,90 180,00 39,72 177,50 0,18 2,50
58 40,25 180,00 39,77 177,25 0,48 2,75
59 40,17 180,00 39,91 178,75 0,26 1,25
60 40,14 180,00 39,78 178,50 0,36 1,50
61 39,89 180,00 39,68 177,75 0,21 2,25
62 40,92 180,00 39,98 178,25 0,94 1,75
63 40,25 180,00 39,81 178,25 0,44 1,75
64 39,58 180,00 39,47 178,50 0,11 1,50
65 40,07 180,00 39,58 177,50 0,49 2,50
66 41,04 180,00 40,05 179,25 0,99 0,75
67 40,32 180,00 39,81 179,50 0,51 0,50
68 39,91 180,00 39,61 178,75 0,30 1,25
69 41,04 180,00 39,85 178,50 1,19 1,50
70 40,52 180,00 39,73 177,25 0,79 2,75
71 40,68 180,00 39,72 177,50 0,96 2,50
72 40,09 180,00 39,50 178,50 0,59 1,50
73 39,66 180,00 39,60 178,25 0,06 1,75
74 40,32 180,00 39,62 176,75 0,70 3,25
75 40,98 180,00 39,79 177,75 1,19 2,25
76 40,08 180,00 39,90 179,25 0,18 0,75
77 40,50 180,00 39,85 178,25 0,65 1,75
78 40,21 180,00 39,77 177,25 0,44 2,75
79 40,45 180,00 40,04 178,75 0,41 1,25
80 40,71 180,00 39,66 178,75 1,05 1,25
81 40,92 180,00 39,88 178,50 1,04 1,50
82 40,54 180,00 39,89 179,00 0,65 1,00
83 40,56 180,00 39,59 179,75 0,97 0,25
84 40,70 180,00 39,47 179,00 1,23 1,00
85 40,66 180,00 39,63 178,75 1,03 1,25
86 40,81 180,00 39,65 178,50 1,16 1,50
87 39,97 180,00 39,61 176,75 0,36 3,25
88 41,15 180,00 40,07 178,50 1,08 1,50
89 40,86 180,00 40,01 179,25 0,85 0,75
90 40,70 180,00 39,70 179,75 1,00 0,25
91 40,37 180,00 39,71 177,50 0,66 2,50
92 40,65 180,00 39,72 177,25 0,93 2,75
93 40,47 180,00 39,83 178,00 0,64 2,00
94 40,27 180,00 39,63 178,00 0,64 2,00
95 40,48 180,00 39,65 179,75 0,83 0,25
96 40,16 180,00 39,66 177,25 0,50 2,75
97 40,59 180,00 39,86 177,50 0,73 2,50
98 40,89 180,00 39,84 180,00 1,05 0,00
99 40,85 180,00 39,67 179,00 1,18 1,00
100 40,26 180,00 39,79 177,50 0,47 2,50


Standard deviation: 0,289 0,855


DifferenceControl dataTool data
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0023


Target torque: 80 % of max. torque


Angle degree: Tool without angle correction


40,00 Nm


180°


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


Critical  capability index = Cmk 3.25
Potential Capability index = Cm 3.90


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 5.1311R 3.50T 20.00
x+3s 180.9005xmax 180.00USL 190.00
x-3s 175.7695xmin 176.50LSL 170.00
x 178.3350Tm 180.00


StatisticsCollected ValuesDrawing Values


Machine Capability Study
Control System


Page 1 1/


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_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 30.03.2021 08:46:31 to 30.03.2021 09:07:02


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm;


Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GC0023_nM.DFD
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


1024210 VM1698-4 39,73 39,64 39,99 39,88 40,02 39,69 39,92 39,64 40,05 39,62


1024210 VM1698-4 179,75 179,00 178,75 177,50 179,75 178,50 178,50 176,75 179,75 178,75


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


1024210 VM1698-4 39,62 39,76 39,97 39,54 40,03 40,02 39,53 39,77 39,77 39,91


1024210 VM1698-4 176,50 177,25 179,25 179,00 178,00 177,75 178,75 177,00 178,25 177,75


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


1024210 VM1698-4 39,80 39,49 39,61 39,83 39,98 39,83 39,45 39,70 39,96 39,90


1024210 VM1698-4 179,00 178,00 176,75 178,50 178,25 178,50 178,00 177,00 178,25 179,50


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


1024210 VM1698-4 39,52 39,69 39,50 39,97 39,74 39,75 39,91 39,49 39,76 39,62


1024210 VM1698-4 179,00 178,00 177,25 179,75 179,50 178,25 178,50 178,25 177,50 176,75


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


1024210 VM1698-4 39,91 39,43 39,72 40,00 40,03 39,56 39,68 39,64 39,78 39,69


1024210 VM1698-4 178,25 178,50 178,75 178,50 179,25 178,25 179,00 177,50 179,00 179,25


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


1024210 VM1698-4 39,50 39,67 40,02 39,95 39,70 39,45 39,72 39,77 39,91 39,78


1024210 VM1698-4 177,00 178,00 179,00 178,50 179,75 178,00 177,50 177,25 178,75 178,50


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


1024210 VM1698-4 39,68 39,98 39,81 39,47 39,58 40,05 39,81 39,61 39,85 39,73


1024210 VM1698-4 177,75 178,25 178,25 178,50 177,50 179,25 179,50 178,75 178,50 177,25


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


1024210 VM1698-4 39,72 39,50 39,60 39,62 39,79 39,90 39,85 39,77 40,04 39,66


1024210 VM1698-4 177,50 178,50 178,25 176,75 177,75 179,25 178,25 177,25 178,75 178,75


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_n


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 40,66
LSL 31,54
USL 50,27


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm;  Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


1024210 VM1698-4 39,88 39,89 39,59 39,47 39,63 39,65 39,61 40,07 40,01 39,70


1024210 VM1698-4 178,50 179,00 179,75 179,00 178,75 178,50 176,75 178,50 179,25 179,75


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


1024210 VM1698-4 39,71 39,72 39,83 39,63 39,65 39,66 39,86 39,84 39,67 39,79


1024210 VM1698-4 177,50 177,25 178,00 178,00 179,75 177,25 177,50 180,00 179,00 177,50


Machine Capability Study
Control System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_n


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. VM1698-4


Ser.No. 1024210


Inspection Val. 40,66
LSL 31,54
USL 50,27


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm;  Cur-Cal.: 0.420 Nm/A; Speed: 285/50 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 30.03.2021


Ord. No. CTBAW503 Part type CTBAW503 Contr.item yes


Serial No. GC0023_n Char.Descr. T55-3000032-35 Inspection Val. 180,00 10,00 USL 190,00


Serial No. 192972 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 30.03.2021 08:46:31 to 30.03.2021 09:07:03


Rem. TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm; Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x1 x2 x3 x4 x5 x6 x7 x8 x9 x10


192972 T55-3000032-35 40,65 40,67 40,83 40,66 41,19 40,25 40,44 40,12 40,96 40,38


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 39,97 40,17 40,79 40,10 40,72 40,38 40,39 40,31 40,90 40,92


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 40,69 39,81 40,33 40,77 40,24 40,49 40,09 40,55 40,53 40,87


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 40,46 40,66 39,87 41,06 40,66 40,70 40,95 40,20 40,46 40,36


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 40,80 39,91 40,66 40,99 40,91 40,24 40,51 40,40 40,43 40,39


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 39,84 40,95 41,04 40,28 40,65 40,11 39,90 40,25 40,17 40,14


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 39,89 40,92 40,25 39,58 40,07 41,04 40,32 39,91 41,04 40,52


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 40,68 40,09 39,66 40,32 40,98 40,08 40,50 40,21 40,45 40,71


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_n


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 20,94
LSL 0,00
USL 50,27


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm;  Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm;
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Char.No. Char.Descr. x81 x82 x83 x84 x85 x86 x87 x88 x89 x90


192972 T55-3000032-35 40,92 40,54 40,56 40,70 40,66 40,81 39,97 41,15 40,86 40,70


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


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


192972 T55-3000032-35 40,37 40,65 40,47 40,27 40,48 40,16 40,59 40,89 40,85 40,26


192972 T55-3000032-35 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00


Machine Capability Study
Tool System


Plant ATG Westhausen Operator Name Czapla Date 30.03.2021


Ser.No. GC0023_n


Type CTBAW503


Ord. No. CTBAW503


Characteristic


Char.Descr. T55-3000032-35


Ser.No. 192972


Inspection Val. 20,94
LSL 0,00
USL 50,27


Remark TQ 80% Angle 180° +/-10° * TQ-Cal.: 53.95 Nm;  Cur-Cal.: 0.420 Nm/A; Speed: 285/50 rpm;
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Homologation of nutrunners


Model: CTBAW503 Serial no: GC0023
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


Value no. 1
Graph


Torque / Angle / Speed


180°
40,00 Nm


Torque graphs
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