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Apex Tool Group Cn/ Crk values achieved Accuracy dlass: 7 ¥
. ()

According VDI/VDE 2647 February 2013

CellTek Tool
30 % 80 % 100 %
Tool Serial nos. Test data
30° £5° 360° +15° 30° £5° 360° +15° 30° £5° 360° +15°
Break time 6s 10s 6s 25s 6s 40 s
Test torque 6,70 Nm 12,20 Nm 14,40 Nm
Speed in 1st stage 1000 rpm 1000 rpm | 1000 rpm = 1000 rpm | 1000 rpm . 1000 rpm
g
2 Speed in last stage 50 rpm 50 rpm 50 rpm 50 rpm 50 rpm 50 rpm
E Angle start torque 3,35 Nm 6,10 Nm 7,20 Nm
E Crm 7,67 8,96 6,70 9,84 7,25 8,97
(& GB0167
o Cruk 7,28 7,14 6,66 8,97 7,16 8,19
3}
2 Crm 6,53 7,06 6,86 9,05 7,35 9,38
o GB0169
Cruk 6,43 6,01 6,06 8,89 6,54 9,24
Crm 6,33 6,51 6,88 7,61 7,65 9,70
GB0171
Cruk 5,77 6,17 5,77 7,13 6,67 9,31
. Crm 6,33 6,51 6,70 7,61 7,25 8,97
Min. C,/Coc
Cruk 5,77 6,01 5,77 7,13 6,54 8,19
Target: >1.67 Rating
Cn 6,33 OK
Capability index
Comk 5,77 OK
Tolerances of rotational angle homologation
Measurements with angle correction
60 % of max. torque 80 % of max. torque
Tool Serial nos. Test data
40° 180°
Break time 6s 6s
Angle start torque 2,88 Nm 2,88 Nm
Test torque 8,64 Nm 11,52 Nm
g
2 Speed in 1st stage 300 rpm 300 rpm
E Speed in last stage 50 rpm 50 rpm
E Torque + 1,66 % + 1,18 %
(& GBO0167
o Angle + 1,5° + 5,8°
3}
2 Torque + 1,88 % + 1,32 %
o GB0169
Angle + 1,4° + 6,5°
Torque + 0,98 % + 1,32 %
GBO0171
Angle + 1,7° + 6,7°
Target: + 7% Target: + 7%
Torque
Actual: + 1,88 % Actual: + 1,32 %
Rating OK OK
Target: + 5° Target: + 10°
Angle
Actual: + 1,7° Actual: + 6,7°
Rating OK OK
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Apex Tool Group

Tolerances of rotational angle homologation

CellTek Tool Measurements without angle correction
60 % of max. torque 80 % of max. torque
Tool Serial nos. Test data
40° 180°
Break time 6s 6s
Angle start torque 2,88 Nm 2,88 Nm
Test torque 8,64 Nm 11,52 Nm
g
2 Speed in 1st stage 300 rpm 300 rpm
E Speed in last stage 50 rpm 50 rpm
E Torque + 1,04 % + 1,55 %
(& GB0167
o Angle + 1,2° + 5,6°
3}
2 Torque + 1,41 % + 0,90 %
o GB0169
Angle + 1,3° + 6,2°
Torque + 0,79 % + 1,49 %
GB0171
Angle + 1,3° + 57°
Target: + 7,00 % Target: + 7,00 %
Torque
Actual: + 1,41 % Actual: + 1,55 %
Rating OK OK
Target: + 5° Target: + 10°
Angle
Actual: + 1,3° Actual: + 6,2°
Rating OK OK
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Document no:

Date:

001/2021
16.03.2021

Manufacturer:  Apex Tool Group

Tool model: Cleco-CTBPW15Q

Torque range: 3,4 Nmto 14,4 Nm

Test sheet no. 1a

General specifications

Assembly tool type:

Serial numbers:

Annex 1

Page 1 of 2

Electric tool (EC type)

GB0167, GB0169, GB0171

Rated capacity:

Battery voltage:

Weight (without battery):
Weight (with battery):

Maximum speed at the first stage:
Maximum speed at the final stage:

Minimum speed at the final stage:

Sound pressure level at maximum speed:

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

Number of duty cycles with a
battery at 100% torque

Temperature of electrical tools:

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

Output type:

Output drive size:

Soft joint (L):
Hard joint (H):

at the output drive:
on the electric motor:
on the handle:

2000 mAh 5000 mAh

18 Volt

0,98 kg

1,41 kg 1,71 kg

1125 rpm
1125 rpm
0 rpm
59,1 dB(A)

130 runs
400 runs

330 runs
1040 runs

start

end

21°C
21°C

44°C
39°C

Quick change
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Document no:

Date:

001/2021
16.03.2021

Manufacturer:  Apex Tool Group

Tool model:

MPRO400GCD-P

Test sheet no. 1b

Specifications of controller

Serial number:

Software version:

Annex 1

Page 2 of 2

AXABHO0001

S168813-1.12.0.61436-Test 03.03.21

Fastening Strategy:

Options:

Angle of rotation resolution:
Torque accuracy:

Programming:

Printer interface:

Additional inputs and outputs:

Isolation transformer:

Network:

Current shut-off:
Torque control:

Torque control, angle monitoring:
Angle control, torque monitoring:

Yield point control:
Pre-load control:

Prevailing torque:

Angle correction:

Pulsing:

Tighten - loosen - tighten:
Tapping screw monitoring:
Left-hand rundown:

Other procedures:

Keyboard:
External PC:
Text display:
Display:
LCD display:

Yes
Yes
Yes
Yes
Yes
No

Yes

Yes

No

Yes

Yes

Yes

Yes, see documentation

1 degree
1%

Yes

Yes

Yes

Yes

No

Yes

2 Serial

8 Digital in, 8 Digital out
2 Fieldbus modules

3 USB

No, galvanic isolated power supply

Yes





POWER TOOLS SALES & SERVICGE CENTERS

Pleasencte that all locations may not service all products.

Contact the nearest Cleco® Sales & Senvice Center for the appropriate facility to handle your serice

requirements.

Sales Center
Service Genter

NORTH AMERICA | SOUTH AMERICA

Detroit, Michigan
Apex Tool Group

2630 Superior Court
Auburn Hills, W 48236
Phone: +1 [248) 393-5644
Fax: +1 (248) 391-62395

EUROPE | MIDDLE EAST | AFRIGA

England

Apex Tool Group GmbH
IO Spline Gauges
Piccadilly, Tarmwarth
Staffordshire BYS 2ER
United Kingdorn

Phone: +44 1827 8727 71
Faw: +4 1827 8741 28

Lexington, South Carolina
Apex Tool Group

E70 Industrial Drive

Lexington, SC 23072

Phone: + {00) $45-5623
Phone: + (#1%) 3870033

Fax: +1 ($03) 358-7631

Canada

Ppex Tool Canada, Ud.

TE31 Bath Road
M=sissauga, Ortario L4T 3T1
Canada

Phone: (866) 631-6212

Fan: (905) 67 3-4400

Mexico

Apex Tool Group

wislidad B Pueblito #103
Pargue Industrial Guerétaro
Querétaro, QRO 76220
Ibxico

Phone: +62 (442) 211 3$00
Fax: +52 (3007 655 5560

Brazil

Apex Tool Group

Av. Liberdade, 4055

Zona Industrial lporanga
Sorocaba, 580 Paulo
CEP#13057-170

Brazil

Phane: #5515 3233 3870
Fax: 465 15 3238 3938

France
Apex Tool Group SAS

25 fenue hWeurice Chevalier - 71

77330 Ozair-La-Ferriére
France

Phone: +33 1644322 00
Fax: +33 1644317 17

Germany

Apex Tool Group GmbH
Industriestralie 1

T34E3 Westhausen
Gerrrany

Phone: +43 (0173 63 1 0
Fane: 49 (00 73 63 81 222

Hungary

Apex Tool Group
Hungaria Kit.

Hatanfa u. 2

02T Gydr

Hungary

Phone: +36 36 66 1383
Fax: +36 96 66 1135

ASIA PACIFIC

Australia

Apex Tool Group

519 Murigong Street, Albury
NEWY 2640

Australia

Phone: +61 2 6058 0300

leco

China

Apex Power Tool Trading
[Shanghai) Co., Ld.

2nd Floor, Area ©

177 B Bo Road

Pu Dong Mew Area, Shanghai
China 201203 PR.C

Phone: +56 21 60880320
Fax: +56 21 60580293

Production Tools

India

Ppex Power Todl India
Frivate Lirmited

Gala Mo, 1, Plot Mo, 5
8. Mo, 234,235 &245
Indlialand Global
Incustrial Park
Taluka-hlsi, Phasge |
Hinjawadi, Pune 411057
MWeharashtra, India
Phione: +81 020 66761111

@ Cleco® is a registered trademark of Apex Brands, Inc.

Japan
Apex Tool Group Japan
Korin-Kaikan 5F,

3-6-2% Bhibakoen, Mnato-Ku,

Tokyo 105-0011, JARPAN
Phone: +§1-3-6450-1540
Fan: +81-5-6450-154

Korea

Apex Tool Group Korea
#1503, Hibrand Living Eldg.,
215 Yangjae-dong,
Seocho-gu, Seoul 137924,
Korea

Phone: +2-2-2155-0250
Fane: +2-2-21550252

Apex Tool Group GmbH

Phone: +37363810
wnay, ClecoTools.com
wrny, ClecoTools. de
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Document no:

Date:

a)

b)

Note:

001/2021
16.03.2021

Multi-stage tightening system

Single-stage tightening system

Manufacturer: Apex Tool Group

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

Hard joint (H)

Soft joint (L)

Tolerance down / up
Tolerance down / up
Average torque
Standard deviation
Torque scatter (99,73%)
Cm

ka

Min. C,, hard/soft (lowest value)
Min. C,, hard/soft (lowest value)

Test sheet no. 2

Machine Capability Study 30 %

Speed 50 rpm
O Speed 100 %
Serial no: GB0167

6,70 Nm

40,05 Nm / Revolution Angle degree

3,30 Nm / Revolution Angle degree

H

6,23-7,17 Nm
7%

6,68 Nm

0,02 Nm

0,12 Nm

7,67

7,28

7,67
7,14

Capability is reached if minimum C, value 21.67

SN: GB0167 Page 3 of 87

Annex 2

Page 1 of 3

4,44 %

1125 rpm

30°
360°
L

6,23-7,17 Nm
7%

6,60 Nm

0,02 Nm

0,10 Nm

8,96

7,14





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  05.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_d Char.Descr. VM 1698-4 Inspection Val. 6,70 0,47 i usL 7,17
Serial No. 1024210 Unit Nm 047 ILSL 623
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 05.03.2021 10:32:42 to 05.03.2021 10:48:47
Rem.  TQ 30% hard +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.116 Nnm/A;
7,2 ] USL

X+3s
X-3s
6.2 T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s x+3s *-3s _X+3s
40 7LSL ‘ X ‘ USLﬁ 20 LSL ‘ >‘( ‘ USL 0,001
B E 1 99,99
t 354 L] £35 I 0,1
e i E 20 = 99,5 i
& 257 \ 25 & - —
S N SR (¢ ‘ : 30 &
= 203 BN F20§8 = \ [ o
g 7 ] F & o 30 \ \ 70 &
g 15 | \‘ | EF15 o | [ I
ESTE | M | " 103 5 1IN %
< ‘ F D o 99,5
5 | | = @ 0,1 : !
E | : - 99,99
0 L L L L L L O | 0 0,001 T T T T T T T T T T
6,2 63 6,4 6,5 6,6 6,7 686,9 707172 62 63 64 65 66 67 68 69 70 71 7.2
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 6.70 X 6.6757
LSL 6.23 Xmin 6.62 X-3s 6.6145
usL 7.17 Xmax 6.74 X+3s 6.7369
T 0.94 R 0.12 6s 0.1225
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 7.67
Critical capability index Cmk 7.28
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\A ppData\ QUWAQWE\M essWert\2021\GB0167_dM.DFD

SN: GB0167 Page 4 of 87






Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_d Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 6,70
LSL 6,23
Ord. No. CTBPW15Q Ser.No. 1024210 USL 717

Remark TQ 30% hard +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.116 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 6,69 6,66 6,65 6,70 6,71 6,65 6,69 6,70 6,68 6,69
1024210 VM1698-4 30,50 29,75 30,50 30,00 30,50 30,00 30,50 30,25 30,00 30,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 6,67 6,68 6,69 6,66 6,69 6,69 6,71 6,66 6,64 6,71
1024210 VM1698-4 30,75 31,00 29,50 30,25 30,75 30,25 30,00 29,75 29,75 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 6,66 6,66 6,69 6,65 6,68 6,71 6,67 6,74 6,71 6,67
1024210 VM1698-4 30,25 30,25 29,75 29,75 30,00 30,00 30,00 31,25 30,25 30,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 6,62 6,67 6,66 6,69 6,68 6,66 6,69 6,66 6,70 6,68
1024210 VM1698-4 29,50 29,75 29,75 30,00 30,75 30,00 31,00 30,00 30,75 30,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 6,70 6,70 6,68 6,67 6,64 6,68 6,69 6,68 6,68 6,67
1024210 VM1698-4 30,75 31,00 30,75 30,00 30,25 30,75 29,75 30,00 31,00 30,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 6,66 6,66 6,66 6,67 6,65 6,68 6,70 6,68 6,69 6,68
1024210 VM1698-4 30,00 29,75 30,75 30,00 30,00 30,00 30,00 30,50 30,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 6,67 6,69 6,65 6,67 6,69 6,67 6,66 6,70 6,68 6,66
1024210 VM1698-4 30,00 30,00 29,75 29,50 30,25 30,00 30,25 30,50 30,25 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 6,67 6,64 6,67 6,67 6,68 6,70 6,65 6,68 6,68 6,68
1024210 VM1698-4 30,00 29,50 30,00 29,50 29,75 30,25 30,00 31,25 30,75 30,25
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2021\GB0167_dM.DFD

SN: GB0167 Page 5 of 87





Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_d Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 6,70
LSL 6,23
Ord. No. CTBPW15Q Ser.No. 1024210 USL 717

Remark TQ 30% hard +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.116 Nm/A;

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 6,65 6,67 6,65 6,68 6,68 6,70 6,69 6,66 6,71 6,67
1024210 VM1698-4 30,00 30,50 29,50 30,00 30,50 30,25 29,75 30,75 30,75 30,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 6,71 6,67 6,67 6,67 6,66 6,64 6,68 6,64 6,68 6,64
1024210 VM1698-4 30,50 29,75 30,25 30,00 30,75 30,00 31,00 29,50 30,25 29,50
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2021\GB0167_dM.DFD

SN: GB0167 Page 6 of 87





Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  05.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_d Char.Descr. T55-3000031-15 Inspection Val. 6,70 0,47 i usL 7,17
Serial No. 191966 Unit Nm 047 'LSL 623
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 05.03.2021 10:32:41 to 05.03.2021 10:48:47
Rem.  TQ 30% hard +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.116 Nnm/A;
72 usL
7,1
17,0
X+3s
X-3s
6.2 T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3sx+3s X-3s
o5 7LSL ‘ )‘< ‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
1o )} T 01
2 20 I H | —20 & 99,5
g - T -z, = 5
g1 1 [ Sl TN 0 £
2 - 1l - & ‘.
2 1 o2 5 95 '
s ] | il | Fp S
< 5 \ -5 © 99,5
] | |t C 4 0,1
] jn r /i 99,99
0 L L L \J/\ \M‘\ LN B B B | 0 0,001 T T T T T ! T T T T T
6,2 63 6,4 6,5 6,6 6,7 686,9 707172 62 63 64 65 66 67 68 69 70 71 7.2
T55-3000031-15 [Nm] ND _, T55-3000031-15 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 6.70 X 6.7301
LSL 6.23 Xmin 6.70 X-3s 6.6794
usL 7.17 Xmax 6.78 X+3s 6.7808
T 0.94 R 0.08 6s 0.1014
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 9.27
Critical capability index Cmk 8.67
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\A ppData\ QWAQWE\M essWert\2021\GB0167_d1.DFD
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Machine Capability Study Page

Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_d Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,70
LSL 6,23
Ord. No. CTBPW15Q Ser.No. 191966 USL 717

Remark TQ 30% hard +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.116 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191966 T55-3000031-15 6,72 6,72 6,70 6,75 6,75 6,73 6,72 6,75 6,72 6,71
191966 T55-3000031-15 31,00 30,00 31,00 31,00 31,00 31,00 32,00 31,00 30,00 32,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
191966 T55-3000031-15 6,75 6,71 6,75 6,71 6,73 6,74 6,74 6,70 6,72 6,75
191966 T55-3000031-15 31,00 32,00 31,00 31,00 32,00 31,00 30,00 31,00 31,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
191966 T55-3000031-15 6,72 6,70 6,74 6,71 6,71 6,74 6,74 6,78 6,74 6,71
191966 T55-3000031-15 31,00 31,00 30,00 31,00 31,00 31,00 31,00 32,00 31,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
191966 T55-3000031-15 6,71 6,70 6,75 6,74 6,74 6,74 6,75 6,71 6,73 6,74
191966 T55-3000031-15 31,00 31,00 31,00 31,00 31,00 31,00 32,00 31,00 32,00 32,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
191966 T55-3000031-15 6,74 6,73 6,72 6,71 6,72 6,73 6,75 6,74 6,72 6,74
191966 T55-3000031-15 32,00 32,00 31,00 31,00 32,00 32,00 31,00 31,00 32,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
191966 T55-3000031-15 6,71 6,74 6,73 6,75 6,72 6,75 6,73 6,75 6,76 6,71
191966 T55-3000031-15 31,00 31,00 32,00 31,00 31,00 31,00 30,00 32,00 31,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
191966 T55-3000031-15 6,72 6,73 6,74 6,74 6,73 6,73 6,70 6,72 6,74 6,72
191966 T55-3000031-15 31,00 31,00 31,00 30,00 31,00 31,00 31,00 31,00 32,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
191966 T55-3000031-15 6,70 6,73 6,74 6,73 6,74 6,72 6,71 6,73 6,71 6,73
191966 T55-3000031-15 31,00 30,00 31,00 31,00 31,00 31,00 31,00 32,00 32,00 32,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2021\GB0167_d1.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_d Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,70
LSL 6,23

Ord. No. CTBPW15 Ser.No. 191966

rd. o Q er.no USL 7,17
Remark TQ 30% hard +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.116 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
191966 T55-3000031-15 6,75 6,76 6,70 6,74 6,75 6,75 6,74 6,72 6,73 6,73
191966 T55-3000031-15 31,00 31,00 31,00 31,00 31,00 31,00 31,00 32,00 32,00 31,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191966 T55-3000031-15 6,74 6,77 6,73 6,71 6,73 6,72 6,74 6,72 6,74 6,71
191966 T55-3000031-15 32,00 30,00 31,00 31,00 32,00 31,00 32,00 30,00 31,00 30,00

Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2021\GB0167_d1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: CTBPW15Q Angle degree: 30°
Serial no: GBO0167 Testtorque: 6,7 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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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  05.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_c Char.Descr. VM 1698-4 Inspection Val. 6,70 0,47 i usL 7,17
Serial No. 1024210 Unit Nm 047 ILSL 623

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 05.03.2021 10:53:48 to 05.03.2021 11:20:34
Rem.  TQ 30% soft +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.116 Nnm/A;

USL

. X+3s
X —
X-3s
6‘2; \ \ \ \ \ \ \ \ \ \ s
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3sx+3s X-3s_X+3s
255k — USL 25 LSk — USL 0,001
] ‘ r 1 99,99 7
1 ] ‘ J ‘ r < 1 0,1
320j | ‘\‘ | —20 & 99,5 ; ; 0
5 i co3 95 |y 5
g]_s; | C 15 % 1 } : | -
C— "ol | T2 ¢ 70 ‘ ‘ 30 =
o ] Ml F g = . o
5 10{ | “ | }10 ..q_J o 30 : ‘ : 70 <
2 1 \ Fo2 5 ‘ 95 '
o | Wl | [ = P
< 54 | 5 Ko 99,5
] ' ||\ C [vd 0,1 ’/ o
] ‘ C 1 99,99
0 T 7 T 1 7] ‘\m | \\L L L L L ] 0 0,001 T T T \‘ ‘ \‘ T T T T T
6,2 63 6,4 6,5 6,6 6,7 686,9 707172 62 63 64 65 66 67 68 69 70 71 7.2
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 6.70 X 6.6043
LSL 6.23 Xmin 6.56 X-3s 6.5519
usL 7.17 Xmax 6.64 X+3s 6.6567
T 0.94 R 0.08 6s 0.1049
N<T> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 8.96
Critical capability index Cmk 7.14
¢ The requirements were met (Cm,Cmk) <

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\AppData\ QUWAQWE\M essWert\2021\GB0167_cM.DFD

SN: GB0167 Page 11 of 87





Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_c Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 6,70
LSL 6,23
Ord. No. CTBPW15Q Ser.No. 1024210 USL 717

Remark TQ 30% soft +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.116 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 6,62 6,64 6,62 6,60 6,61 6,61 6,63 6,63 6,61 6,62
1024210 VM1698-4 361,75 | 361,25 @ 362,50 | 360,00 | 363,00 360,50 364,00 365,25 | 361,50 | 366,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 6,61 6,58 6,61 6,62 6,63 6,57 6,61 6,59 6,61 6,59
1024210 VM1698-4 362,25 | 361,00 @ 363,50 | 365,25 | 364,50 @ 362,75 365,75 367,50 @ 368,25 | 363,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 6,61 6,60 6,59 6,58 6,61 6,61 6,59 6,58 6,60 6,58
1024210 VM1698-4 368,75 | 366,75 @ 366,50 | 362,25 | 366,25 @ 368,25 362,25 366,75 | 363,25 | 364,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 6,61 6,60 6,60 6,60 6,62 6,62 6,62 6,60 6,62 6,62
1024210 VM1698-4 364,50 | 367,00 @ 366,50 | 368,25 | 366,25 @ 367,50 369,25 361,00 @ 363,00 | 367,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 6,59 6,62 6,56 6,62 6,59 6,62 6,64 6,61 6,58 6,59
1024210 VM1698-4 361,00 | 363,50 @ 356,50 | 364,75 | 363,50 @ 363,50 366,50 360,50 @ 362,75 | 360,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 6,62 6,62 6,62 6,61 6,60 6,60 6,58 6,58 6,62 6,59
1024210 VM1698-4 363,00 | 362,25 @ 365,00 | 363,00 | 363,25 @ 363,50 359,75 363,00 @ 365,00 | 362,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 6,60 6,61 6,58 6,59 6,60 6,61 6,61 6,60 6,61 6,58
1024210 VM1698-4 362,50 | 362,25 @ 363,50 | 361,25 | 362,00 366,00 362,00 361,50 @ 362,75 | 362,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 6,64 6,60 6,63 6,60 6,61 6,60 6,59 6,61 6,60 6,57
1024210 VM1698-4 366,50 | 360,25 @ 364,50 | 366,50 | 367,50 @ 367,25 361,75 @ 365,50 @ 362,00 | 360,25
Apex Tool Group GmbH \\htweOQ006\A ppData\ QW\QWE\M essWert\2021\GB0167_cM.DFD
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_c Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 6,70
LSL 6,23

Ord. No. CTBPW15 Ser.No. 1024210

rd. o Q er.no USL 7,17
Remark TQ 30% soft +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.116 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 6,62 6,59 6,58 6,59 6,62 6,62 6,60 6,60 6,58 6,59
1024210 VM1698-4 365,75 362,50 361,25 365,00 363,75 369,75 361,00 367,50 361,25 362,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 6,63 6,62 6,59 6,62 6,61 6,58 6,58 6,62 6,64 6,58
1024210 VM1698-4 366,50 365,50 363,75 361,50 365,25 364,00 364,75 365,50 367,75 361,75
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  05.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_c Char.Descr. T55-3000031-15 Inspection Val. 6,70 0,47 i usL 7,17
Serial No. 191966 Unit Nm 047 'LSL 623
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 05.03.2021 10:53:48 to 05.03.2021 11:20:34
Rem.  TQ 30% soft +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.116 Nnm/A;
72 usL
7,1
7.0+
Z.6,9-
< 6,81
2 7%@@5@ ~ A YV D PNV v IO IV X x+3s
=] 67—~ - = - = = - - — X x-3s
8 6,6
™ -
ﬁl 6.5
6,4
6,3
6.2 T T T T T T T T T T s
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
xB83s X-33-3s
70 7LSL ‘x‘ USLﬁ 70 LSL USL 0,001
B = 1 99,99
1 60— Il S60 T 01
L>)‘ 3 o E =2 99,5
g 507 I 50 95 5
3 B ‘ F S ! =
g 40 1 408 T 70 30 8
= N ‘ = g & -
230 “‘ “30& o 3 0 &
e ! E !
220 il -20 £ 5 95
< B S © 99,5
10 \‘\ | =10 o 0,1
E J E 99,99
0\\\\\\\\\\‘\\\\\\\\\\\0 0,001 T T T T T T T T T T
6,2 63 6,4 6,5 6,6 6,7 686,9 707172 62 63 64 65 66 67 68 69 70 71 7.2
T55-3000031-15 [Nm] ND _, T55-3000031-15 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 6.70 X 6.7044
LSL 6.23 Xmin 6.70 X-3s 6.6829
usL 7.17 Xmax 6.73 X+3s 6.7259
T 0.94 R 0.03 6s 0.0429
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 21.91
Critical capability index Cmk 21.70
¢ The requirements were met (Cm,Cmk) <

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Machine Capability Study Page

Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_c Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,70
LSL 6,23
Ord. No. CTBPW15Q Ser.No. 191966 USL 717

Remark TQ 30% soft +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.116 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191966 T55-3000031-15 6,71 6,71 6,71 6,72 6,71 6,70 6,71 6,72 6,72 6,70
191966 T55-3000031-15 367,00 | 363,00 366,00 @ 364,00 | 367,00 369,00 370,00 371,00 @ 368,00 | 368,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
191966 T55-3000031-15 6,71 6,70 6,70 6,70 6,70 6,70 6,71 6,70 6,72 6,72
191966 T55-3000031-15 368,00 | 367,00 @ 367,00 | 371,00 | 371,00 @ 370,00 371,00 373,00 @ 373,00 | 371,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
191966 T55-3000031-15 6,70 6,70 6,70 6,71 6,70 6,70 6,70 6,70 6,70 6,72
191966 T55-3000031-15 372,00 | 371,00 @ 374,00 | 370,00 | 372,00 @ 375,00 369,00 373,00 @ 373,00 | 372,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
191966 T55-3000031-15 6,70 6,70 6,70 6,70 6,72 6,72 6,70 6,71 6,70 6,70
191966 T55-3000031-15 370,00 | 369,00 @ 375,00 | 375,00 | 372,00 @ 374,00 373,00 365,00 @ 370,00 | 370,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
191966 T55-3000031-15 6,70 6,70 6,70 6,70 6,70 6,71 6,71 6,70 6,70 6,70
191966 T55-3000031-15 365,00 | 371,00 @ 364,00 @ 370,00 | 367,00 368,00 370,00 367,00 369,00 | 366,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
191966 T55-3000031-15 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,71 6,70
191966 T55-3000031-15 368,00 | 369,00 372,00 @ 369,00 | 370,00 367,00 366,00 374,00 @ 369,00 | 368,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
191966 T55-3000031-15 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,71 6,70
191966 T55-3000031-15 369,00 | 370,00 @ 369,00 @ 365,00 | 369,00 370,00 367,00 370,00 @ 372,00 | 370,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
191966 T55-3000031-15 6,72 6,71 6,71 6,70 6,70 6,71 6,70 6,70 6,70 6,73
191966 T55-3000031-15 371,00 | 365,00 @ 370,00 | 373,00 | 374,00 374,00 370,00 371,00 @ 368,00 | 367,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2021\GB0167_c1.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_c Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,70
LSL 6,23

Ord. No. CTBPW15 Ser.No. 191966

rd. o Q er.no USL 7,17
Remark TQ 30% soft +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.116 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
191966 T55-3000031-15 6,70 6,71 6,72 6,71 6,70 6,70 6,71 6,70 6,70 6,70
191966 T55-3000031-15 372,00 368,00 368,00 371,00 369,00 375,00 368,00 376,00 367,00 373,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191966 T55-3000031-15 6,70 6,71 6,70 6,70 6,70 6,70 6,70 6,70 6,71 6,70
191966 T55-3000031-15 377,00 368,00 368,00 370,00 371,00 371,00 369,00 371,00 374,00 371,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: CTBPW15Q Angle degree: 360°
Serial no: GBO0167 Testtorque: 6,7 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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Homologation of nutrunners

Document no: 001/2021
Date: 16.03.2021
Test sheet no. 3
Machine Capability Study 80 %
Multi-stage tightening system Speed 50 rpm
Single-stage tightening system | Speed 100 %
Manufacturer: Apex Tool Group Serial no: GB0167
Test torque: Tq min. + 0.8 (Tq max. - Tq min.) 12,20 Nm
Hard joint (H) 73,23 Nm / Revolution Angle degree
Soft joint (L) 6,06 Nm / Revolution Angle degree
H
a) Tolerance down / up 11,35- 13,05 Nm
Tolerance down / up 7 %
Average torque 12,20 Nm
Standard deviation 0,04 Nm
Torque scatter (99,73%) 0,25 Nm
Cm 6,70
Cok 6,66
b) Min. C,, hard/soft (lowest value) 6,70
Min. C, hard/soft (lowest value) 6,66

Note:

Capability is reached if minimum C,, value 21.67

SN: GB0167 Page 18 of 87
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4,4 %

1125 rpm

30°
360°
L

11,35-13,05 Nm
7%
12,12 Nm
0,03 Nm
0,17 Nm
9,84
8,97





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  05.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_h Char.Descr. VM 1698-4 Inspection Val. 12,20 0,85 i USL 13,05
Serial No. 1024210 Unit Nm 085 'LSL 1135
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 05.03.2021 14:26:09 to 05.03.2021 14:41:49
Rem.  TQ 80% hard +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.117 NnVA;
13,0 USL
12,8
1126
E -
Z£.12,4 —
< i—v — - Rt I A i RV S Ny _ Xt3s
© 12,2 7%%&2%%5—%@%@%2@@%%%&' ¢ X?@’&M /W%&%Wf X
o | <
3 12.0 77 77777777777777777777777777777777777777 X-3s
s
11,8
11,6
11’4i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s_X+3s X-3s _ x+3s
30-LSL X USL_ a4, LSL S USL 4 901
: 7 ‘ ‘ ‘ r 1 99,99 ‘ ‘ o1
52 o 58 99,5 1 % ’
o - C | 4
g 20- NN ~208 ;% I 5
g N S B ‘ ‘ 3 =
=15 BN -15g = [ \ o
5 | ro= o 30 i — 70 %
10 gy 102 5 L 95 !
2 9 | il S, | | 095
54 | X 5 & 0,1 R '
] \ "l F 7 i 99,99
0— T L L L L | 0 0,001 T T T T T T T T T
11,4 11,8 12,2 12,6 13,0 114 116 11,8 12,0 12,2 124 12,6 12,8 13,0
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 12.20 X 12.2048
LSL 11.35 Xmin 12.12 X-3s 12.0779
usL 13.05 Xmax 12.32 X+3s 12.3317
T 1.70 R 0.20 6s 0.2538
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 6.70
Critical capability index Cmk 6.66
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_h Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 1024210 LSL 11,35
- S USL 13,05

Remark TQ 80% hard +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.117 Nm/A,;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,24 12,24 12,28 12,20 12,23 12,15 12,22 12,18 12,21 12,21
1024210 VM1698-4 30,50 31,00 31,25 31,50 31,25 30,75 30,75 30,00 30,25 31,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 12,32 12,20 12,14 12,26 12,12 12,18 12,27 12,22 12,26 12,27
1024210 VM1698-4 29,75 30,50 31,50 29,25 28,75 29,25 29,50 31,00 30,00 30,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 12,28 12,25 12,15 12,17 12,23 12,19 12,19 12,18 12,16 12,20
1024210 VM1698-4 29,50 31,25 32,25 30,00 29,00 30,00 31,50 32,00 30,00 29,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 12,15 12,24 12,21 12,18 12,19 12,16 12,18 12,18 12,13 12,18
1024210 VM1698-4 28,25 27,75 29,00 30,00 29,25 28,50 28,75 29,25 32,00 32,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,18 12,14 12,18 12,21 12,24 12,18 12,20 12,21 12,12 12,22
1024210 VM1698-4 30,75 30,25 29,25 29,75 30,75 29,00 30,75 31,00 31,00 29,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 12,18 12,23 12,21 12,26 12,19 12,24 12,23 12,21 12,22 12,17
1024210 VM1698-4 29,75 30,75 29,25 31,25 30,00 31,00 29,25 28,75 30,00 31,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,19 12,20 12,19 12,19 12,20 12,28 12,18 12,21 12,24 12,27
1024210 VM1698-4 31,50 30,00 29,50 28,25 29,50 31,25 32,25 30,50 30,00 31,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 12,13 12,12 12,28 12,19 12,21 12,16 12,14 12,20 12,20 12,16
1024210 VM1698-4 31,75 30,75 29,50 29,50 30,25 29,25 28,75 31,75 30,25 31,50
Apex Tool Group GmbH \\htwe0Q006\A ppData\ QW\QWE\M essWert\2021\GB0167_hM.DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_h Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 1024210 LSL 11,35

T o USL 13,05
Remark TQ 80% hard +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.117 Nm/A,;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 12,26 12,19 12,23 12,18 12,25 12,16 12,21 12,14 12,16 12,28
1024210 VM1698-4 30,00 31,00 30,50 30,00 31,00 29,75 31,00 29,75 31,00 29,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 12,21 12,22 12,26 12,23 12,20 12,17 12,23 12,23 12,26 12,25
1024210 VM1698-4 28,75 28,25 30,50 31,25 31,50 28,50 29,50 29,75 30,75 31,75
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  05.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_h Char.Descr. T55-3000031-15 Inspection Val. 12,20 0,85 i USL 13,05
Serial No. 191966 Unit Nm 085 'LSL 1135
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 05.03.2021 14:26:09 to 05.03.2021 14:41:50
Rem.  TQ 80% hard +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.117 NnVA;
13,0 UsL
112,84
2 12,6
S 12,4+ _
5 12,2 JPa0Pon SN o0t a0 B ot e e e v s o PR
O -
S 12,0
™ |
B 11,8
= 4
11,61
11,4i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3$3s *-38+3s
30 7LSL ‘)‘<‘ USLﬁ 30 LSL >‘(“ USL 0,001
o i e Hf' 01
52 1t RS 99,5 X ’
o - C
g 20 1 ~208 ; % 5
g ! F S s 70 )
= 154 F158 = \ a
FRE 1] FT 2 a4 30 ‘ LA
= | - 3] I |
310 o -10 > 5 95
2 Il F = H 995
57 o 5 a 01 I |
] il B 8 99,99
0— | L L s B ) B B 0 0,001 T T T T T T T T T
11,4 11,8 12,2 12,6 13,0 114 116 11,8 120 12,2 124 12,6 12,8 13,0
T55-3000031-15 [Nm] ND _, T55-3000031-15 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 12.20 X 12.2460
LSL 11.35 Xmin 12.20 X-3s 12.1965
USL 13.05 Xmax 12.29 X+3s 12.2955
T 1.70 R 0.09 6s 0.0991
N<T> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 pP<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 17.16
Critical capability index Cmk 16.23
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_h Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 191966 LSL 11,35
T o USL 13,05
Remark TQ 80% hard +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.117 Nm/A,;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191966 T55-3000031-15 12,24 12,22 12,25 12,26 12,25 12,24 12,25 12,24 12,23 12,23
191966 T55-3000031-15 32,00 32,00 32,00 33,00 33,00 32,00 32,00 32,00 32,00 33,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
191966 T55-3000031-15 12,27 12,24 12,25 12,24 12,23 12,28 12,28 12,24 12,24 12,25
191966 T55-3000031-15 31,00 31,00 33,00 31,00 30,00 31,00 30,00 32,00 31,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
191966 T55-3000031-15 12,26 12,28 12,25 12,23 12,24 12,23 12,25 12,22 12,26 12,24
191966 T55-3000031-15 31,00 32,00 33,00 31,00 30,00 32,00 33,00 33,00 32,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
191966 T55-3000031-15 12,25 12,25 12,23 12,20 12,23 12,23 12,22 12,24 12,24 12,25
191966 T55-3000031-15 30,00 29,00 30,00 32,00 31,00 30,00 30,00 31,00 33,00 34,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
191966 T55-3000031-15 12,23 12,24 12,25 12,22 12,26 12,25 12,21 12,24 12,25 12,23
191966 T55-3000031-15 32,00 32,00 31,00 31,00 32,00 31,00 32,00 32,00 33,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
191966 T55-3000031-15 12,26 12,27 12,25 12,29 12,24 12,25 12,22 12,23 12,26 12,22
191966 T55-3000031-15 31,00 32,00 31,00 32,00 31,00 32,00 30,00 30,00 32,00 33,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
191966 T55-3000031-15 12,26 12,26 12,26 12,26 12,25 12,27 12,24 12,23 12,26 12,25
191966 T55-3000031-15 33,00 31,00 31,00 30,00 31,00 33,00 34,00 32,00 31,00 33,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
191966 T55-3000031-15 12,23 12,24 12,26 12,24 12,25 12,25 12,25 12,26 12,23 12,25
191966 T55-3000031-15 33,00 32,00 31,00 31,00 31,00 31,00 30,00 33,00 32,00 33,00
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_h Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 191966 LSL 11,35

T o USL 13,05
Remark TQ 80% hard +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.117 Nm/A,;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
191966 T55-3000031-15 12,26 12,23 12,22 12,24 12,26 12,23 12,25 12,26 12,27 12,27
191966 T55-3000031-15 31,00 32,00 32,00 32,00 32,00 32,00 32,00 31,00 33,00 31,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191966 T55-3000031-15 12,26 12,25 12,25 12,26 12,22 12,23 12,27 12,25 12,26 12,26
191966 T55-3000031-15 31,00 30,00 32,00 32,00 33,00 30,00 31,00 32,00 32,00 33,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: CTBPW15Q Angle degree: 30°
Serial no: GB0167 Test torque: 12,2 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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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  08.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_g Char.Descr. VM 1698-4 Inspection Val. 12,20 0,85 i USL 13,05
Serial No. 1024210 Unit Nm 085 'LSL 1135
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 08.03.2021 08:45:21 to 08.03.2021 09:34:11
Rem.  TQ 80% soft +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.117 NnVA;
13,0 USL
12,8
1126
E -
Z£.12,4
> 12,2 x+3
D122 % w L T K T o T T X T D T o o o T e N S x+3s
o4 -~~~ - - - s s T T s
=7
> 11,8
11,6
11’4i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-35+3s X-3s X+3s
305k X USL 39 LSk B USL 0,001
N I o mE 01
) ] N r = 99,5 . ;
c ] \ C R
g 20 ! ~208 ; % s 5
g NE F S s 70 i )
= 15+ Ml -15§ = \ \ o
% 3 F = o 30 t ‘ t 70 ‘_'|
= | - 3] ) |
310 M -10 2 5 ‘ 95 .
2 | 4 | F = L 995
5 ] [ 5 0.1 ) '
g A - —— 99,99
0— T T T 1 \JI\ I*J LN Y ) B 0 0,001 T T T ! \‘ ! T T T T T
11,4 11,8 12,2 12,6 13,0 114 116 11,8 12,0 12,2 124 12,6 12,8 13,0
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 12.20 X 12.1245
LSL 11.35 Xmin 12.04 X-3s 12.0381
usL 13.05 Xmax 12.20 X+3s 12.2109
T 1.70 R 0.16 6s 0.1728
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 9.84
Critical capability index Cmk 8.97
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0167_g Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 1024210 LSL 11,35
- S USL 13,05

Remark TQ 80% soft +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.117 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,16 12,11 12,12 12,17 12,11 12,12 12,11 12,16 12,16 12,09
1024210 VM1698-4 373,50 | 376,50 | 370,00 | 363,00 | 355,75 363,75 360,25 357,00 @ 372,25 | 357,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 12,12 12,16 12,12 12,14 12,13 12,15 12,13 12,13 12,11 12,09
1024210 VM1698-4 356,25 | 363,50 @ 376,00 | 374,00 | 358,75 360,00 377,25 377,00 @ 367,25 | 349,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 12,15 12,18 12,14 12,13 12,10 12,16 12,13 12,11 12,16 12,16
1024210 VM1698-4 344,25 | 355,50 | 353,75 | 368,25 | 361,00 @ 350,75 360,75 351,75 | 353,00 | 364,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 12,12 12,07 12,15 12,13 12,10 12,14 12,15 12,08 12,13 12,12
1024210 VM1698-4 363,25 | 354,50 @ 355,00 | 368,00 | 355,75 & 349,25 353,50 357,00 @ 351,00 | 366,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,10 12,12 12,13 12,20 12,11 12,08 12,16 12,14 12,16 12,12
1024210 VM1698-4 353,25 | 350,00 @ 355,00 @ 363,25 | 361,00 337,00 352,25 359,00 @ 360,25 | 341,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 12,14 12,13 12,13 12,11 12,13 12,14 12,09 12,10 12,14 12,15
1024210 VM1698-4 360,50 | 366,75 | 351,00 | 354,75 | 364,50 @ 364,50 365,00 348,00 @ 368,50 | 361,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,10 12,10 12,16 12,11 12,07 12,11 12,14 12,15 12,09 12,09
1024210 VM1698-4 358,50 | 357,25 | 351,50 | 355,00 | 354,00 342,50 364,00 356,75 | 350,50 | 351,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 12,14 12,14 12,08 12,12 12,15 12,07 12,13 12,12 12,12 12,11
1024210 VM1698-4 360,00 | 355,25 | 354,00 | 349,50 | 361,50 @ 369,50 361,25 370,75 | 372,75 | 356,50
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0167_g Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 1024210 LSL 11,35

T o USL 13,05
Remark TQ 80% soft +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.117 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 12,15 12,11 12,09 12,17 12,11 12,12 12,08 12,12 12,18 12,14
1024210 VM1698-4 362,75 370,50 364,25 376,25 373,25 364,50 344,25 347,75 353,25 364,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 12,04 12,14 12,14 12,12 12,13 12,06 12,10 12,16 12,12 12,09
1024210 VM1698-4 362,50 349,75 354,00 373,00 367,25 367,25 353,25 371,75 360,50 359,50
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Czapla Date  08.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_g Char.Descr. T55-3000031-15 Inspection Val. 12,20 0,85 i USL 13,05

Serial No. 191966 Unit Nm 08 ILSL 113
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 08.03.2021 08:45:20 to 08.03.2021 09:34:10

Rem.  TQ 80% soft +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.117 Nnm/A;

13,0 USL
1 12,8
= |
Z 12,6i
512,44
- B - B o ~ - o _ —
g 12,2 > = e — a = six  ¥+Rs
S 12,0
™ |
B 11,8
= 4
11,6
11,4i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
T3S
50 7LSL ‘x‘ USLﬁ 50 LSL USL 0,001
] C 1 99,99
R | . 01
240+ i} 40 = 99,5
3 - | -, 5
g 307 I "08 = 7 0 £
@ I & T 3
2 1 Fo2 5 95 '
o I Fan 8
< 10 10 © 99,5
] it C 4 0,1
] | I C 99,99
0— T 17 T 1 T 1 1 | T 7 1 7 T 171 0 0,001 T T T T T T T T T
11,4 11,8 12,2 12,6 13,0 114 116 11,8 12,0 12,2 124 12,6 12,8 13,0
T55-3000031-15 [Nm] ND _, T55-3000031-15 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 12.20 X 12.2086
LSL 11.35 Xmin 12.20 X-3s 12.1845
usL 13.05 Xmax 12.23 X+3s 12.2327
T 1.70 R 0.03 6s 0.0483
N<t> 100 p<T> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 35.23
Critical capability index = Cmk 34.87
¢ The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page

Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0167_g Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 191966 LSL 11,35
- S USL 13,05

Remark TQ 80% soft +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.117 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191966 T55-3000031-15 12,20 12,21 12,20 12,21 12,22 12,20 12,20 12,21 12,21 12,20
191966 T55-3000031-15 372,00 | 377,00 @ 366,00 @ 362,00 | 355,00 363,00 361,00 357,00 @ 369,00 | 356,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
191966 T55-3000031-15 12,20 12,20 12,21 12,22 12,21 12,23 12,20 12,21 12,20 12,20
191966 T55-3000031-15 355,00 | 361,00 @ 374,00 | 374,00 | 361,00 355,00 375,00 375,00 @ 369,00 | 348,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
191966 T55-3000031-15 12,22 12,21 12,20 12,21 12,21 12,22 12,21 12,20 12,21 12,22
191966 T55-3000031-15 343,00 | 349,00 @ 351,00 @ 368,00 | 362,00 @ 349,00 358,00 351,00 @ 352,00 | 363,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
191966 T55-3000031-15 12,22 12,20 12,20 12,20 12,20 12,21 12,21 12,22 12,21 12,21
191966 T55-3000031-15 366,00 | 354,00 @ 352,00 @ 366,00 | 356,00 @ 349,00 351,00 357,00 @ 346,00 | 364,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
191966 T55-3000031-15 12,20 12,21 12,21 12,22 12,20 12,22 12,21 12,21 12,21 12,20
191966 T55-3000031-15 354,00 | 351,00 @ 352,00 @ 362,00 | 363,00 336,00 351,00 358,00 @ 360,00 | 340,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
191966 T55-3000031-15 12,20 12,20 12,22 12,20 12,21 12,21 12,21 12,20 12,21 12,23
191966 T55-3000031-15 362,00 | 367,00 @ 352,00 | 355,00 | 360,00 364,00 366,00 345,00 @ 365,00 | 360,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
191966 T55-3000031-15 12,23 12,20 12,20 12,20 12,20 12,21 12,21 12,21 12,21 12,23
191966 T55-3000031-15 359,00 | 356,00 @ 351,00 | 355,00 | 356,00 339,00 360,00 353,00 351,00 | 352,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
191966 T55-3000031-15 12,21 12,21 12,22 12,21 12,20 12,21 12,20 12,22 12,20 12,20
191966 T55-3000031-15 356,00 | 354,00 @ 355,00 | 347,00 | 359,00 @ 373,00 359,00 371,00 @ 371,00 | 355,00
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0167_g Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 191966 LSL 11,35

T o USL 13,05
Remark TQ 80% soft +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.117 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
191966 T55-3000031-15 12,20 12,20 12,21 12,21 12,21 12,21 12,20 12,21 12,21 12,21
191966 T55-3000031-15 359,00 371,00 367,00 372,00 373,00 364,00 342,00 345,00 350,00 363,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191966 T55-3000031-15 12,21 12,21 12,22 12,20 12,20 12,21 12,21 12,21 12,22 12,21
191966 T55-3000031-15 364,00 347,00 352,00 373,00 365,00 369,00 348,00 371,00 360,00 358,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: CTBPW15Q Angle degree: 360°
Serial no: GB0167 Test torque: 12,2 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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Homologation of nutrunners

Document no: 001/2021
Date: 16.03.2021
Test sheet no. 4
Machine Capability Study 100 %
Multi-stage tightening system Speed 50 rpm
Single-stage tightening system O Speed 100 %
Manufacturer: Apex Tool Group Serial no:
Test torque: Tq max. 14,40 Nm
Hard joint (H) 86,48 Nm / Revolution
Soft joint (L) 7,16 Nm / Revolution
H
a) Tolerance down / up 13,39 - 15,41 Nm
Tolerance down / up 7 %
Average torque 14,41 Nm
Standard deviation 0,05 Nm
Torque scatter (99,73%) 0,28 Nm
Cm 7,25
Cok 7,16
b) Min. C,, hard/soft (lowest value) 7,25
Min. C, hard/soft (lowest value) 7,16

Note:

Capability is reached if minimum C,, value 21.67
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Angle degree

Angle degree

Annex 2

Page 3 of 3

4,4 %

1125 rpm

30°
360°
L

13,39-15,41 Nm
7%
14,31 Nm
0,04 Nm
0,23 Nm
8,97
8,19





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  05.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_b Char.Descr. VM 1698-4 Inspection Val. 14,40 1,01 i UsL 1541
Serial No. 1024210 Unit Nm  -101 ILSL 1339

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 05.03.2021 14:47:47 to 05.03.2021 15:05:15
Rem.  TQ 100% hard +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.118 Nnm/A;

15,5

USL
1 15,0i
€ ]
£ ] -
¥ 145 x+3s
- N
© i X-3s
9 |
2 -
> 14,0
13,5
b LSL
T \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s X+3s *-3s _x+3s
255k R USL 25 LSL A USL 0,001
N F 1 99,99 [
T N o I 01
320j | ‘(‘T | —20 & 99,5 | ; |
§ - ] | F g, % g 5
o 15+ —15 @ )
9] ] L N =1 v 70 : : 30 S,
P ‘ 2 O 1 1 a
£ 107 ‘i F10s & 30 = [
2 ] " {lh Fo2 5 : 95 !
o | | r = PE ]
< 5- 5 g =, 995
] | | C @ 0,1 : !
. \\L N i 99,99
O LI I A B B | ‘I T T T T O 0,001 T T T T T T T T T T 1
13,5 14,0 14,5 15,0 15,5 13,5 14,0 14,5 15,0 15,5
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 14.40 X 14.4126
LSL 13.39 Xmin 14.29 X-3s 14.2733
usL 15.41 Xmax 14.52 X+3s 14.5519
T 2.02 R 0.23 6s 0.2786
N<t> 100 p<t> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 7.25
Critical capability index = Cmk 7.16
¢ The requirements were met (Cm,Cmk) <
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_b Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 1024210 LSL 13,39
. No. -INO- UsL 15,41

Remark TQ 100% hard +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.118 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 14,42 14,46 14,48 14,45 14,42 14,45 14,46 14,40 14,40 14,49
1024210 VM1698-4 28,75 29,50 29,50 29,50 29,25 29,00 29,25 29,00 29,50 29,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 14,48 14,47 14,40 14,41 14,42 14,50 14,46 14,40 14,37 14,44
1024210 VM1698-4 29,50 29,25 30,25 28,75 30,25 29,25 29,50 29,50 29,25 28,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 14,34 14,42 14,49 14,42 14,41 14,43 14,40 14,43 14,40 14,43
1024210 VM1698-4 28,75 29,00 30,00 30,50 30,50 30,25 30,25 30,50 29,75 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 14,38 14,45 14,43 14,48 14,45 14,46 14,40 14,38 14,46 14,44
1024210 VM1698-4 29,50 29,50 29,50 30,50 30,50 30,00 30,25 28,50 29,50 29,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 14,41 14,46 14,43 14,37 14,31 14,36 14,38 14,41 14,39 14,45
1024210 VM1698-4 29,25 29,50 31,00 32,00 31,75 30,25 29,75 29,25 29,50 29,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 14,40 14,44 14,38 14,38 14,45 14,42 14,42 14,45 14,36 14,40
1024210 VM1698-4 30,25 29,75 30,00 30,25 31,75 30,75 31,00 31,25 31,75 29,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 14,44 14,43 14,39 14,29 14,49 14,45 14,40 14,40 14,40 14,31
1024210 VM1698-4 30,25 30,50 31,50 31,25 30,00 30,50 29,00 30,75 30,25 30,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 14,43 14,41 14,34 14,34 14,32 14,43 14,44 14,44 14,34 14,34
1024210 VM1698-4 30,50 30,00 30,25 30,25 30,75 29,75 29,50 30,00 30,75 29,75
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Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_b Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 1024210 LSL 13,39

T o USL 15,41
Remark TQ 100% hard +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.118 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 14,43 14,42 14,38 14,38 14,43 14,39 14,46 14,32 14,37 14,52
1024210 VM1698-4 30,00 30,50 31,00 31,00 28,50 28,50 30,50 30,25 29,25 30,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 14,40 14,39 14,35 14,47 14,35 14,38 14,42 14,33 14,42 14,47
1024210 VM1698-4 30,75 30,50 29,00 30,25 31,25 29,50 30,50 30,75 29,50 31,00
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Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  05.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_b Char.Descr. T55-3000031-15 Inspection Val. 14,40 1,01 i USL 1541
Serial No. 191966 Unit Nm 1,01 LSL 1339
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 05.03.2021 14:47:47 to 05.03.2021 15:05:15
Rem.  TQ 100% hard +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.118 Nm/A;
15,5
USL
h ]
= 15,0 N
Z‘ |
9 ]
R e B S Tt
g
o
Q i}
6 14,0
T i
[ i}
135
b LSL
T \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-38-3s *-3%+3s
255k X USL 25 LSL "f‘ USL 0,001
N F 1 99,99 (11
oA [ | o [ 1] 0.1
320j “f\‘ —20 & 99,5 | ;m
g ] 11 .- % | 5
515 F155 ¥ <
g o FS w70 = B 30 =X
o ] 1l -8 = F A o
5 loj 1 - 10 ..q_J o 30 : : 70 <
2 1 Fo2 5 i 95 '
o | r = 31l
< 5 -5 © ?(; : 99,5
b 1l C o 0,1 —
] | r T 99,99
0\\\\\\\\\\\J\‘\{\\\\\\\\\\0 0,001 —— T T T \‘H\ T T T
13,5 14,0 14,5 15,0 15,5 13,5 14,0 14,5 15,0 15,5
T55-3000031-15 [Nm] ND _, T55-3000031-15 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 14.40 X 14.4718
LSL 13.39 Xmin 14.42 X-3s 14.4033
usL 15.41 Xmax 14.54 X+3s 14.5403
T 2.02 R 0.12 6s 0.1371
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 14.74
Critical capability index Cmk 13.69
Es The requirements were met (Cm,Cmk) Eis
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Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_b Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 191966 LSL 13,39
T o USL 15,41
Remark TQ 100% hard +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.118 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191966 T55-3000031-15 14,47 14,51 14,50 14,47 14,48 14,50 14,48 14,44 14,48 14,50
191966 T55-3000031-15 31,00 31,00 32,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
191966 T55-3000031-15 14,50 14,51 14,46 14,47 14,46 14,52 14,47 14,44 14,45 14,44
191966 T55-3000031-15 31,00 32,00 32,00 31,00 32,00 31,00 31,00 31,00 31,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
191966 T55-3000031-15 14,44 14,48 14,50 14,48 14,45 14,44 14,43 14,47 14,46 14,47
191966 T55-3000031-15 31,00 31,00 32,00 32,00 32,00 32,00 32,00 32,00 31,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
191966 T55-3000031-15 14,42 14,49 14,49 14,50 14,48 14,49 14,47 14,50 14,49 14,49
191966 T55-3000031-15 31,00 31,00 31,00 32,00 32,00 32,00 32,00 31,00 31,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
191966 T55-3000031-15 14,48 14,50 14,46 14,48 14,43 14,45 14,51 14,49 14,46 14,48
191966 T55-3000031-15 31,00 31,00 33,00 34,00 34,00 32,00 32,00 31,00 32,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
191966 T55-3000031-15 14,47 14,48 14,43 14,46 14,49 14,47 14,47 14,47 14,47 14,43
191966 T55-3000031-15 32,00 31,00 32,00 32,00 33,00 33,00 33,00 33,00 33,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
191966 T55-3000031-15 14,48 14,49 14,46 14,45 14,49 14,46 14,47 14,49 14,48 14,44
191966 T55-3000031-15 32,00 33,00 33,00 34,00 32,00 33,00 31,00 32,00 32,00 32,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
191966 T55-3000031-15 14,51 14,46 14,47 14,46 14,43 14,50 14,46 14,48 14,46 14,49
191966 T55-3000031-15 32,00 32,00 32,00 32,00 33,00 31,00 31,00 32,00 33,00 32,00
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Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_b Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 191966 LSL 13,39
. No. -INO- UsL 15,41

Remark TQ 100% hard +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.118 Nm/A;

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
191966 T55-3000031-15 14,44 14,47 14,47 14,46 14,47 14,49 14,46 14,43 14,48 14,54
191966 T55-3000031-15 31,00 32,00 33,00 33,00 30,00 31,00 32,00 32,00 31,00 32,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191966 T55-3000031-15 14,46 14,48 14,49 14,49 14,45 14,45 14,46 14,46 14,45 14,48
191966 T55-3000031-15 33,00 33,00 31,00 32,00 33,00 31,00 33,00 33,00 31,00 33,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: CTBPW15Q Angle degree:  30°
Serial no:  GB0167 Testtorque: 14,4 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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Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  08.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_a Char.Descr. VM 1698-4 Inspection Val. 14,40 1,01 i UsL 1541
Serial No. 1024210 Unit Nm 1,01 LSL 1339
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 08.03.2021 07:08:23 to 08.03.2021 08:19:21
Rem.  TQ 100% soft +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.118 Nm/A;
15,5
USL
1 15,0+
€ ]
£ ]
< 14,5 —
oo} T2 X+3s
g T _
9 i X-3s
2 -
> 14,0
135
b LSL
T \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3sx+3s X+3s
35 7LSL ‘ >‘( ‘ USLﬁ 35 LSL . USL 0,001
g = 1 99,99 /
130 ] 30w , 01
L>)‘ 3 | : | E =2 99,5 y; 1
& 257 N £25 3 95 & 5
=] ] ‘ = c 1 i —_—
g 20 Cpl 2038 © 70 | 30 8
= N | = g = I 'D__'
£ 157 | ‘ | F15& o 30 | 70 &5
o N 9 : [
< 7 ‘ g ‘ 99,5
5 ' F5 @ 0,1 !
B Vi F ‘ 99,99
00— L \\'\ [ B O B B B 0 0,001 —— T T T T T T
13,5 14,0 14,5 15,0 15,5 13,5 14,0 14,5 15,0 15,5
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 14.40 X 14.3122
LSL 13.39 Xmin 14.20 X-3s 14.1996
usL 15.41 Xmax 14.40 X+3s 14.4248
T 2.02 R 0.20 6s 0.2252
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 8.97
Critical capability index Cmk 8.19
Es The requirements were met (Cm,Cmk) Eis
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Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0167_a Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 1024210 LSL 13,39
- S USL 15,41

Remark TQ 100% soft +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.118 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 14,37 14,39 14,26 14,37 14,40 14,31 14,32 14,38 14,35 14,29
1024210 VM1698-4 366,25 | 380,25 @ 374,25 | 366,25 | 364,00 359,75 364,50 364,25 | 376,00 | 371,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 14,36 14,33 14,29 14,33 14,33 14,37 14,32 14,29 14,27 14,37
1024210 VM1698-4 368,75 | 367,75 | 364,50 | 359,75 | 369,00 357,50 367,50 370,00 @ 363,50 | 359,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 14,37 14,34 14,28 14,33 14,30 14,26 14,34 14,32 14,29 14,26
1024210 VM1698-4 373,25 | 372,25 | 374,25 | 356,50 | 372,00 @ 354,50 356,25 361,75 | 367,00 | 352,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 14,32 14,32 14,37 14,29 14,30 14,27 14,30 14,21 14,29 14,33
1024210 VM1698-4 378,50 | 353,25 | 363,50 | 367,50 | 368,75 @ 359,50 364,25 375,75 | 358,00 | 368,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 14,26 14,34 14,34 14,26 14,20 14,34 14,26 14,34 14,33 14,31
1024210 VM1698-4 365,50 | 362,00 367,25 | 357,75 | 371,25 @ 355,50 367,75 374,25 | 366,75 | 360,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 14,28 14,28 14,25 14,38 14,31 14,28 14,27 14,27 14,34 14,29
1024210 VM1698-4 359,50 | 363,50 @ 365,00 | 354,25 | 357,25 @ 360,00 357,50 374,50 @ 364,50 | 371,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 14,28 14,30 14,35 14,33 14,29 14,32 14,31 14,29 14,30 14,30
1024210 VM1698-4 369,50 | 379,00 @ 347,00 @ 363,00 | 361,00 361,00 354,50 360,50 @ 355,25 | 357,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 14,31 14,30 14,34 14,29 14,28 14,31 14,29 14,36 14,36 14,28
1024210 VM1698-4 360,00 | 358,75 | 355,75 | 354,75 | 358,00 @ 346,25 358,75 @ 351,50 @ 364,25 | 364,75
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Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0167_a Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 1024210 LSL 13,39

T o USL 15,41
Remark TQ 100% soft +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.118 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 14,33 14,31 14,29 14,27 14,31 14,31 14,31 14,32 14,33 14,35
1024210 VM1698-4 362,75 345,75 364,75 359,75 351,75 363,25 369,25 360,25 369,50 358,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 14,30 14,31 14,29 14,38 14,34 14,29 14,30 14,29 14,36 14,32
1024210 VM1698-4 362,75 356,75 362,25 363,25 343,50 361,75 355,00 360,75 372,75 365,75
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Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  08.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_a Char.Descr. T55-3000031-15 Inspection Val. 14,40 1,01 i USL 1541
Serial No. 191966 Unit Nm 1,01 LSL 1339
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 08.03.2021 07:08:15 to 08.03.2021 08:19:20
Rem.  TQ 100% soft +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.118 Nm/A;
15,5
USL
h ]
= 15,0 N
E |
o i}
Fl| -
<4145 _ _ _ - _ - P _ I P
3 EEAEEEAE 5 5= S FAERAAER e % X %S
3 ]
o
Q i}
6 14,0
T i
[ i}
13,5
b LSL
T \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
%38
35 7LSL ‘x‘ USLﬁ 35 LSL USL 0,001
B = 1 99,99
130 Il f30w 01
3. ] | F= 99,5
g 257 I B 95 5
S b E c 1 —
g 20 f F205 T 70 3 8
= N ‘ = g = 'D__'
215 “‘ 158 o a0 0 &
e W E !
% 10- | 105 i 0
< I = Q 99,5
5 i F5 @ 0,1
] I F 99,99
0\\\\\\\\\\\\\\\\\\\\\\\0 0,001 —— T T T T T T
13,5 14,0 14,5 15,0 15,5 13,5 14,0 15,0 15,5
T55-3000031-15 [Nm] ND _, T55-3000031-15 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 14.40 X 14.4151
LSL 13.39 Xmin 14.40 X-3s 14.3809
usL 15.41 Xmax 14.45 X+3s 14.4493
T 2.02 R 0.05 6s 0.0685
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 29.49
Critical capability index Cmk 29.05
Es The requirements were met (Cm,Cmk) Eis
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Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0167_a Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 191966 LSL 13,39
- S USL 15,41

Remark TQ 100% soft +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.118 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191966 T55-3000031-15 14,42 14,42 14,41 14,40 14,41 14,40 14,43 14,42 14,42 14,40
191966 T55-3000031-15 361,00 | 378,00 @ 374,00 @ 361,00 | 360,00 361,00 364,00 363,00 @ 375,00 | 373,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
191966 T55-3000031-15 14,43 14,41 14,44 14,40 14,40 14,43 14,41 14,41 14,42 14,43
191966 T55-3000031-15 368,00 | 368,00 @ 365,00 @ 359,00 | 366,00 355,00 367,00 372,00 @ 363,00 | 359,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
191966 T55-3000031-15 14,41 14,42 14,42 14,42 14,41 14,44 14,42 14,42 14,40 14,40
191966 T55-3000031-15 371,00 | 373,00 @ 375,00 | 354,00 | 372,00 356,00 353,00 361,00 368,00 | 354,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
191966 T55-3000031-15 14,42 14,41 14,43 14,43 14,41 14,40 14,41 14,40 14,42 14,40
191966 T55-3000031-15 378,00 | 352,00 @ 363,00 @ 366,00 | 368,00 360,00 366,00 379,00 @ 359,00 | 366,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
191966 T55-3000031-15 14,42 14,41 14,40 14,40 14,42 14,41 14,41 14,42 14,43 14,40
191966 T55-3000031-15 367,00 | 360,00 @ 368,00 @ 359,00 | 373,00 353,00 368,00 371,00 @ 366,00 | 364,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
191966 T55-3000031-15 14,43 14,42 14,42 14,42 14,40 14,41 14,41 14,43 14,42 14,42
191966 T55-3000031-15 361,00 | 366,00 @ 367,00 @ 352,00 | 358,00 362,00 360,00 376,00 @ 360,00 | 370,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
191966 T55-3000031-15 14,41 14,41 14,41 14,40 14,41 14,41 14,41 14,41 14,42 14,40
191966 T55-3000031-15 372,00 | 381,00 @ 344,00 @ 364,00 | 362,00 363,00 355,00 362,00 357,00 | 359,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
191966 T55-3000031-15 14,40 14,40 14,43 14,41 14,41 14,40 14,42 14,44 14,42 14,42
191966 T55-3000031-15 360,00 | 362,00 @ 356,00 @ 356,00 | 360,00 @ 347,00 360,00 343,00 364,00 | 366,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2021\GB0167_al.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0167_a Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 191966 LSL 13,39

T o USL 15,41
Remark TQ 100% soft +/-7% * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.118 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
191966 T55-3000031-15 14,42 14,42 14,41 14,41 14,42 14,41 14,42 14,42 14,44 14,45
191966 T55-3000031-15 364,00 342,00 365,00 361,00 350,00 363,00 371,00 359,00 371,00 359,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191966 T55-3000031-15 14,41 14,43 14,41 14,41 14,44 14,41 14,41 14,41 14,42 14,40
191966 T55-3000031-15 363,00 354,00 364,00 361,00 341,00 362,00 355,00 363,00 371,00 365,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: CTBPW15Q Angle degree: 360°
Serial no: GB0167 Test torque: 14,4 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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Homologation of nutrunners

Document no: 001/2021
Date: 16.03.2021
General Specifications
Manufacturer: Apex Tool Group Tool type: CellTek Tool
Model: CTBPW15Q Serial no: GB0167

Torque range: 3,4 Nm to 14,4 Nm
Difference evaluation: Reference/Tool at 40° /60 %

Capability examination

Snugfit value: 2,88 Nm Torque tolerance £ 7 %
Target torque: 8,64 Nm Tolerance: 3,32% + 1,66 %
Angle degree: 40° Tolerance: 3,1° +1,5°

Formula derivation:

Tool with angle correction

For measurements, the screwdriver must be held by hand and alternately moved.
In the column "Move +", the angle range in the screw direction,

In the column "Move -" of the direction opposite the direction of tightening,

within this range, the tool has to be moved.

Pay attention to changing angle values and directions of movement.

The indicated maximum values for "Move +" and "Move -"

have per measurement series minimum 5 times.

Move Test conditions

0 0-25° Tool hand held
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 8,65 40,00 8,54 37,50 0,11 2,50
2 8,56 40,00 8,45 38.25 0,11 175
3 8,76 40,00 8,69 37,50 0,07 2,50
4 8,54 40,00 8,50 37,00 0,04 3,00
5 8,63 40,00 8,55 37,00 0,08 3,00
6 8,68 40,00 8,56 37,00 0,12 3,00
7 8,42 40,00 8,30 37.25 0,12 2,75
8 8,68 40,00 8,55 37,00 0,13 3,00
9 8,74 40,00 8,69 37.25 0,05 2,75

10 8,74 40,00 8,71 3775 0,03 2,25
11 8,81 40,00 8,71 37.25 0,10 2,75
12 8,83 40,00 8,73 37,50 0,10 2,50
13 8,78 40,00 8,73 37.25 0,05 2,75
14 8,68 40,00 8,60 37,00 0,08 3,00
15 8,76 40,00 8,66 37,00 0,10 3,00
16 8,80 40,00 8,69 37,50 0,11 2,50
17 8,78 40,00 8,72 3775 0,06 2,25
18 8,79 40,00 8,68 36,75 0,11 3,25
19 8,53 40,00 8,46 37.75 0,07 2,25
20 8,31 40,00 8,24 37.25 0,07 2,75
21 8,40 40,00 8,31 37.25 0,09 2,75
22 8,86 40,00 8,75 37,00 0,11 3,00
23 8,89 40,00 8,80 37.25 0,09 2,75
24 8,94 40,00 8,83 37.25 0,11 2,75
25 8,96 40,00 8,89 37,50 0,07 2,50
26 8,86 40,00 8,78 37.25 0,08 2,75
27 8,85 40,00 8,72 37.25 0,13 2,75
28 8,77 40,00 8,70 37.25 0,07 2,75
29 8,81 40,00 8,70 37.25 0,11 2,75
30 8,80 40,00 8,72 37,50 0,08 2,50
31 8,73 40,00 8,68 37,00 0,05 3,00
32 8,78 40,00 8,67 37,50 0,11 2,50
33 8,42 40,00 8,35 37,50 0,07 2,50
34 8,63 40,00 8,55 37,00 0,08 3,00
35 8,59 40,00 8,50 37,00 0,09 3,00
36 8,80 40,00 8,71 37,00 0,09 3,00
37 8,80 40,00 8,66 37.25 0,14 2,75
38 8,75 40,00 8,64 37,00 0,11 3,00
39 8,86 40,00 8,74 37.25 0,12 2,75
40 8,90 40,00 8,80 3775 0,10 2,25
41 8,83 40,00 8,74 3775 0,09 2,25
42 8,51 40,00 8,42 37.25 0,09 2,75
43 8,69 40,00 8,58 37.25 0,11 2,75
44 8,79 40,00 8,68 36,75 0,11 3,25
45 8,73 40,00 8,61 37.75 0,12 2,25
46 8,78 40,00 8,68 37,50 0,10 2,50
47 8,82 40,00 8,68 37,50 0,14 2,50
48 8,80 40,00 8,73 37.25 0,07 2,75
49 8,78 40,00 8,68 37.25 0,10 2,75
50 8,81 40,00 8,77 37,50 0,04 2,50
51 8,81 40,00 8,73 37.25 0,08 2,75
52 8,73 40,00 8,63 37.25 0,10 2,75
53 8,85 40,00 8,75 3775 0,10 2,25
54 8,77 40,00 8,67 37,50 0,10 2,50
55 8,76 40,00 8,63 37,00 0,13 3,00
56 8,76 40,00 8,70 37,50 0,06 2,50
57 8,77 40,00 8,64 37,00 0,13 3,00
58 8,60 40,00 8,51 37.75 0,09 2,25
59 8,64 40,00 8,56 37,50 0,08 2,50
60 8,81 40,00 8,68 37,00 0,13 3,00
61 8,75 40,00 8,71 3775 0,04 2,25
62 8,74 40,00 8,65 37,50 0,09 2,50
63 8,59 40,00 8,53 38,00 0,06 2,00
64 8,45 40,00 8,37 37.25 0,08 2,75
65 8,67 40,00 8,57 36,75 0,10 3,25
66 8,82 40,00 8,75 37.25 0,07 2,75
67 8,75 40,00 8,61 36,75 0,14 3,25
68 8,83 40,00 8,73 37.25 0,10 2,75
69 8,75 40,00 8,64 37.25 0,11 2,75
70 8,83 40,00 8,73 37,50 0,10 2,50
71 8,64 40,00 8,59 37,50 0,05 2,50
72 8,72 40,00 8,63 37.25 0,09 2,75
73 8,73 40,00 8,60 37,00 0,13 3,00
74 8,71 40,00 8,67 37,50 0,04 2,50
75 8,41 40,00 8,35 38,00 0,06 2,00
76 8,73 40,00 8,61 37,00 0,12 3,00
77 8,77 40,00 8,63 37.25 0,14 2,75
78 8,68 40,00 8,63 37,50 0,05 2,50
79 8,75 40,00 8,68 3775 0,07 2,25
80 8,70 40,00 8,57 36,75 0,13 3,25
81 8,78 40,00 8,63 37.25 0,15 2,75
82 8,77 40,00 8,69 37,50 0,08 2,50
83 8,51 40,00 8,39 37.25 0,12 2,75
84 8,82 40,00 8,72 37,00 0,10 3,00
85 8,85 40,00 8,75 37,50 0,10 2,50
86 8,73 40,00 8,65 37,00 0,08 3,00
87 8,77 40,00 8,65 37,50 0,12 2,50
88 8,77 40,00 8,65 37,50 0,12 2,50
89 8,76 40,00 8,62 37,00 0,14 3,00
90 8,81 40,00 8,72 3775 0,09 2,25
91 8,49 40,00 8,44 3775 0,05 2,25
92 8,53 40,00 8,41 37.25 0,12 2,75
93 8,77 40,00 8,69 37,50 0,08 2,50
94 8,80 40,00 8,72 37,50 0,08 2,50
95 8,83 40,00 8,73 37.25 0,10 2,75
96 8,77 40,00 8,68 37.25 0,09 2,75
97 8,84 40,00 8,66 3775 0,18 2,25
98 8,78 40,00 8,71 3775 0,07 2,25
99 8,80 40,00 8,72 3775 0,08 2,25
100 8,71 40,00 8,59 37,00 0,12 3,00
Standard deviation: 0,029 0,306
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Homologation of nutrunners

Graphical representation

Model: CTBPW15Q Serial no:  GBO0167
Target torque: 8,64 Nm 60 % of max. torque
Angle degree: 40° Tool with angle correction

Torque [Nm]

Angle degree

7,3

46
45
44
42
41
40
39
38
36
35
34

—e— Torque, Tool

—a— Torque, Control

1 10 19 28 37 46 55 64 73 82 91 100
Measurement
—e— Angle degree,
Tool
—a— Angle degree,
Control
.A A A A A A A A A‘A A A r % k)
RV AT WATIWE T WY B Y s 6T VTR VY VA VYV TR A
1 10 19 28 37 46 55 64 73 82 91 100

Measurement
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Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen \ Operator Name ~ Czapla Date  05.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_k Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 EUSL 45,00

Serial No. 1024210 Unit Grad  -500 LSL 3500 |
Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 05.03.2021 12:41:38 to 05.03.2021 12:56:12

Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.117 Nm/A; with Gyro

45 USL
44—
1 43i
8 42i
O 41+
<
o 40—
Q"
G 39+ _
238 T o L o K T o e P me | s
37 X Y S Y, N XY B TTX|X
o X-3s
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s _X+3s x-3s _ X+3s
35 LSL X USL ¢ LsL X USL 4 001
. B | | £ 1 99,99 ‘ ‘ ‘
30 | 30 T b 0,1
> . U 99,5 ———tk
g 25 B R =%z %5 i 5
= | F e ‘ : : _
B 20 N 2038 © 70 N 30 0=
uG_J 15,E ‘ \ ‘ ;15 Qi'-’- z__‘ 30 ! ! 70 n.‘
% I ‘ ‘ C ; ) I ) “1
a1 E > I
2103 | MM | 103 ° B o
< 3 | | C [} / | 99,5
54 I I \\ I 5 @ 0,1 i :
] & AT 99,99
0 T \J\/ | #T L L L L L —0 0,001 T ‘\ ‘\ ! T T T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
VM1698-4 [Grad] ND _, VM1698-4 [Grad] ND _,
Drawing Values Collected Values Statistics
Tm 40.00 X 37.3350
LSL 35.00 Xmin 36.75 X-3s 36.4166
usL 45.00 Xmax 38.25 X+3s 38.2534
T 10.00 R 1.50 6s 1.8367
N<t> 100 p<T> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 5.44
Critical capability index = Cmk 2.54
¢ The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_kM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_k Characteristic

Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 8,72

LSL 6,59
Ord. No. CTBPW15 Ser.No. 1024210
rd. o Q er.no USL 11,05

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.8 Nm; Cu r-Cal.: 0.117 Nm/A; with Gyro

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 8,54 8,45 8,69 8,50 8,55 8,56 8,30 8,55 8,69 8,71
1024210 VM1698-4 37,50 38,25 37,50 37,00 37,00 37,00 37,25 37,00 37,25 37,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 8,71 8,73 8,73 8,60 8,66 8,69 8,72 8,68 8,46 8,24
1024210 VM1698-4 37,25 37,50 37,25 37,00 37,00 37,50 37,75 36,75 37,75 37,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 8,31 8,75 8,80 8,83 8,89 8,78 8,72 8,70 8,70 8,72
1024210 VM1698-4 37,25 37,00 37,25 37,25 37,50 37,25 37,25 37,25 37,25 37,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
1024210 VM1698-4 8,68 8,67 8,35 8,55 8,50 8,71 8,66 8,64 8,74 8,80
1024210 VM1698-4 37,00 37,50 37,50 37,00 37,00 37,00 37,25 37,00 37,25 37,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 8,74 8,42 8,58 8,68 8,61 8,68 8,68 8,73 8,68 8,77
1024210 VM1698-4 37,75 37,25 37,25 36,75 37,75 37,50 37,50 37,25 37,25 37,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 8,73 8,63 8,75 8,67 8,63 8,70 8,64 8,51 8,56 8,68
1024210 VM1698-4 37,25 37,25 37,75 37,50 37,00 37,50 37,00 37,75 37,50 37,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 8,71 8,65 8,53 8,37 8,57 8,75 8,61 8,73 8,64 8,73
1024210 VM1698-4 37,75 37,50 38,00 37,25 36,75 37,25 36,75 37,25 37,25 37,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 8,59 8,63 8,60 8,67 8,35 8,61 8,63 8,63 8,68 8,57
1024210 VM1698-4 37,50 37,25 37,00 37,50 38,00 37,00 37,25 37,50 37,75 36,75
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_kM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_k Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 8,72

LSL 6,59
Ord. No. CTBPW15 Ser.No. 1024210

rd. o Q er.no USL 11,05
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.8 Nm; Cu r-Cal.: 0.117 Nm/A; with Gyro
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 8,63 8,69 8,39 8,72 8,75 8,65 8,65 8,65 8,62 8,72
1024210 VM1698-4 37,25 37,50 37,25 37,00 37,50 37,00 37,50 37,50 37,00 37,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 8,44 8,41 8,69 8,72 8,73 8,68 8,66 8,71 8,72 8,59
1024210 VM1698-4 37,75 37,25 37,50 37,50 37,25 37,25 37,75 37,75 37,75 37,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_kM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen \ Operator Name ~ Czapla Date  05.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_k Char.Descr. T55-3000031-15 Inspection Val. 40,00 5,00 i USL 45,00
,,,,,,,,,, N
Serial No. 191966 Unit Grad -5,00 ! LSL 35,00
Char.Type variable Tolerance value 12 % ‘Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 05.03.2021 12:41:38 to 05.03.2021 12:56:13
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.117 Nm/A; with Gyro
45 USL
44—
5 43—
0,42+
9 41
& 40 -
o _
S 39
8 -
£' 38
= 37
36
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | ' 99,99
1 —_ 0,1
1,6 1,6 X 99,5
[8)
g -z, % 5
31,2 12§ . 80 20 T
o ERS =
= b - g = 50 50 a
g /1 R- £ e N r= -
50,8 R=0 0875 20 (Y |R=0 80
2 L2 5 95 '
ko] e
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
T55-3000031-15 [Grad] --- T55-3000031-15 [Grad] ---
Drawing Values Collected Values Statistics
Tm 40.00 X 40.0000
LSL 35.00 Xmin 40.00
usL 45.00 Xmax 40.00
T 10.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_k1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_k Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 4,61
LSL 0,00
Ord. No. CTBPW15 Ser.No. 191966
rd. o Q er.no USL 11,05
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.8 Nm; Cu r-Cal.: 0.117 Nm/A; with Gyro
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191966 T55-3000031-15 8,65 8,56 8,76 8,54 8,63 8,68 8,42 8,68 8,74 8,74
191966 T55-3000031-15 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
191966 T55-3000031-15 8,81 8,83 8,78 8,68 8,76 8,80 8,78 8,79 8,53 8,31
191966 T55-3000031-15 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
191966 T55-3000031-15 8,40 8,86 8,89 8,94 8,96 8,86 8,85 8,77 8,81 8,80
191966 T55-3000031-15 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
191966 T55-3000031-15 8,73 8,78 8,42 8,63 8,59 8,80 8,80 8,75 8,86 8,90
191966 T55-3000031-15 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 Xa4 X45 X 46 Xa7 X48 X49 X50
191966 T55-3000031-15 8,83 8,561 8,69 8,79 8,73 8,78 8,82 8,80 8,78 8,81
191966 T55-3000031-15 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
191966 T55-3000031-15 8,81 8,73 8,85 8,77 8,76 8,76 8,77 8,60 8,64 8,81
191966 T55-3000031-15 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
191966 T55-3000031-15 8,75 8,74 8,59 8,45 8,67 8,82 8,75 8,83 8,75 8,83
191966 T55-3000031-15 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
191966 T55-3000031-15 8,64 8,72 8,73 8,71 8,41 8,73 8,77 8,68 8,75 8,70
191966 T55-3000031-15 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_k1.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_k Characteristic

Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 4,61

LSL 0,00
Ord. No. CTBPW15 Ser.No. 191966
ré. o Q erivo usL 11,05

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.8 Nm; Cu r-Cal.: 0.117 Nm/A; with Gyro

Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
191966 T55-3000031-15 8,78 8,77 8,51 8,82 8,85 8,73 8,77 8,77 8,76 8,81
191966 T55-3000031-15 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 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191966 T55-3000031-15 8,49 8,53 8,77 8,80 8,83 8,77 8,84 8,78 8,80 8,71
191966 T55-3000031-15 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_k1.DFD
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

CTBPW15Q
8,64 Nm
40°

Torque graphs
Serial no: GB0167
60 % of max. torque
Tool with angle correction

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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Homologation of nutrunners

Document no: 001/2021
Date: 16.03.2021
General Specifications
Manufacturer: Apex Tool Group Tool type: CellTek Tool
Model: CTBPW15Q Serial no: GB0167

Torque range: 3,4 Nm to 14,4 Nm
Difference evaluation: Reference/Tool at 40°/ 60 %

Capability examination

Snugfit value: 2,88 Nm Torque tolerance £ 7 %
Target torque: 8,64 Nm Tolerance: 2,08 % + 1,04 %
Angle degree: 40° Tolerance: 2,3° +1,2°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle

1 8,71 40,00 8,60 3775 0,11 2,25

2 8,56 40,00 8,48 37,50 0,08 2,50

3 8,65 40,00 8,57 37,50 0,08 2,50

4 8,78 40,00 8,67 38.25 0,11 1,75

5 8,69 40,00 8,60 38,00 0,09 2,00

6 8,64 40,00 8,57 38,00 0,07 2,00

7 8,69 40,00 8,62 38,00 0,07 2,00

8 8,70 40,00 8,58 37,50 0,12 2,50

9 8,62 40,00 8,52 3775 0,10 2,25
10 8,73 40,00 8,60 3775 0,13 2,25
11 8,71 40,00 8,65 38,00 0,06 2,00
12 8,60 40,00 8,49 37,50 0,11 2,50
13 8,74 40,00 8,64 38,00 0,10 2,00
14 8,68 40,00 8,59 37,50 0,09 2,50
15 8,69 40,00 8,60 3775 0,09 2,25
16 8,73 40,00 8,64 38,00 0,09 2,00
17 8,61 40,00 8,49 37,50 0,12 2,50
18 8,71 40,00 8,65 38.25 0,06 1,75
19 8,69 40,00 8,61 38,00 0,08 2,00
20 8,61 40,00 8,51 3775 0,10 2,25
21 8,75 40,00 8,66 38.25 0,09 175
22 8,63 40,00 8,55 3775 0,08 2,25
23 8,66 40,00 8,60 3775 0,06 2,25
24 8,67 40,00 8,59 3775 0,08 2,25
25 8,68 40,00 8,61 38,00 0,07 2,00
26 8,78 40,00 8,67 38,00 0,11 2,00
27 8,60 40,00 8,52 3775 0,08 2,25
28 8,76 40,00 8,66 38,00 0,10 2,00
29 8,67 40,00 8,57 3775 0,10 2,25
30 8,70 40,00 8,62 3775 0,08 2,25
31 8,77 40,00 8,68 38.25 0,09 175
32 8,65 40,00 8,58 38,00 0,07 2,00
33 8,68 40,00 8,59 38,00 0,09 2,00
34 8,68 40,00 8,60 38,00 0,08 2,00
35 8,72 40,00 8,63 3775 0,09 2,25
36 8,57 40,00 8,48 37,50 0,09 2,50
37 8,70 40,00 8,57 38,00 0,13 2,00
38 8,74 40,00 8,67 38,00 0,07 2,00
39 8,69 40,00 8,60 38,50 0,09 1,50
40 8,68 40,00 8,59 3775 0,09 2,25
41 8,70 40,00 8,64 38,00 0,06 2,00
42 8,63 40,00 8,55 3775 0,08 2,25
43 8,65 40,00 8,55 3775 0,10 2,25
44 8,75 40,00 8,64 38,00 0,11 2,00
45 8,67 40,00 8,58 3775 0,09 2,25
46 8,62 40,00 8,55 38,00 0,07 2,00
47 8,78 40,00 8,69 38,25 0,09 175
48 8,69 40,00 8,58 38,00 0,11 2,00
49 8,65 40,00 8,53 37,50 0,12 2,50
50 8,78 40,00 8,68 38,00 0,10 2,00
51 8,64 40,00 8,55 37,50 0,09 2,50
52 8,66 40,00 8,54 3775 0,12 2,25
53 8,79 40,00 8,71 38.25 0,08 175
54 8,59 40,00 8,51 3775 0,08 2,25
55 8,79 40,00 8,65 3775 0,14 2,25
56 8,64 40,00 8,52 3775 0,12 2,25
57 8,74 40,00 8,66 38,00 0,08 2,00
58 8,68 40,00 8,58 3775 0,10 2,25
59 8,74 40,00 8,65 38.25 0,09 175
60 8,76 40,00 8,63 3775 0,13 2,25
61 8,63 40,00 8,55 38,00 0,08 2,00
62 8,71 40,00 8,60 3775 0,11 2,25
63 8,73 40,00 8,61 37.75 0,12 2,25
64 8,68 40,00 8,60 38,25 0,08 175
65 8,67 40,00 8,55 37.75 0,12 2,25
66 8,70 40,00 8,62 38,00 0,08 2,00
67 8,70 40,00 8,59 3775 0,11 2,25
68 8,66 40,00 8,54 38,00 0,12 2,00
69 8,74 40,00 8,63 38,00 0,11 2,00
70 8,77 40,00 8,68 38,25 0,09 175
71 8,63 40,00 8,54 37.75 0,09 2,25
72 8,63 40,00 8,55 37,50 0,08 2,50
73 8,75 40,00 8,63 3775 0,12 2,25
74 8,75 40,00 8,65 38,00 0,10 2,00
75 8,66 40,00 8,57 38,00 0,09 2,00
76 8,72 40,00 8,62 38,25 0,10 1,75
77 8,71 40,00 8,57 37,50 0,14 2,50
78 8,69 40,00 8,60 38,00 0,09 2,00
79 8,73 40,00 8,64 3775 0,09 2,25
80 8,67 40,00 8,57 38,00 0,10 2,00
81 8,70 40,00 8,60 3775 0,10 2,25
82 8,76 40,00 8,64 38,00 0,12 2,00
83 8,63 40,00 8,54 38,00 0,09 2,00
84 8,76 40,00 8,65 38,00 0,11 2,00
85 8,65 40,00 8,55 38,00 0,10 2,00
86 8,65 40,00 8,56 37,50 0,09 2,50
87 8,79 40,00 8,71 38.25 0,08 175
88 8,67 40,00 8,56 3775 0,11 2,25
89 8,77 40,00 8,68 38,00 0,09 2,00
90 8,59 40,00 8,51 3775 0,08 2,25
91 8,77 40,00 8,66 38,25 0,11 175
92 8,61 40,00 8,51 3775 0,10 2,25
93 8,69 40,00 8,60 3775 0,09 2,25
94 8,73 40,00 8,63 38,00 0,10 2,00
95 8,60 40,00 8,51 37,50 0,09 2,50
96 8,61 40,00 8,51 37,50 0,10 2,50
97 8,66 40,00 8,60 38,00 0,06 2,00
98 8,76 40,00 8,67 38,25 0,09 175
99 8,69 40,00 8,60 3775 0,09 2,25
100 8,60 40,00 8,49 37,50 0,11 2,50

Standard deviation: 0,018 0,234
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Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: CTBPW15Q Serial no:  GBO0167
Target torque: 8,64 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction

9,9
9,7
9,4
9,2
8,9
8,6
8,4
8,1
7.9
7,6

7,3 t t t t t t t t t
1 10 19 28 37 46 55 64 73 82 91 100

Measurement

—e— Torque, Tool

—a— Torque, Control

46
45
44
42

41 —e— Angle degree,
40 Tool

—a— Angle degree,
39 Control

18 M.«AMMA@A&M‘\_AMMA_A
36
35
34 t t t t t - } } }

Measurement
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen \ Operator Name ~ Czapla Date  05.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_m Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 EUSL 45,00
Serial No. 1024210 Unit Grad  -500 LSL 3500 |
Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 05.03.2021 11:24:34 to 05.03.2021 11:41:58
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.117 Nm/A;
45 USsL

Value No. _,
X-3s_X+3s X
:LSL ‘ )‘< ‘ USL: LSL USL 0,001
7 C < 0,1
2 7 | :\ | C = 99,5
540 | -40 > 95 5
z 7 ‘ -5 =
2 30 ‘M 303 ¥ 70 )
Y- ] | C [=an
g 1N - & a0 0 &
= 20 \ 20
3 - 1§ P2 5 95 !
<0 My F 0@ 99,5
10E ] I\ ;100: 01 ,
7 / \ C i 99,99
0 T \J/\ | -TL L L L L L 0 0,001 T T ! T T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
VM1698-4 [Grad] ND _ VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics
Tm 40.00 X 37.8750
LSL 35.00 Xmin 37.50 X-3s 37.1719
usL 45.00 Xmax 38.50 X+3s 38.5781
T 10.00 R 1.00 6s 1.4062
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 7.11
Critical capability index Cmk 4.09
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_mM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_m Characteristic

Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 8,65

LSL 6,67
Ord. No. CTBPW15 Ser.No. 1024210
rd. o Q er.no USL 10,75

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.8 Nm; Cu r-Cal.: 0.117 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 8,60 8,48 8,57 8,67 8,60 8,57 8,62 8,58 8,52 8,60
1024210 VM1698-4 37,75 37,50 37,50 38,25 38,00 38,00 38,00 37,50 37,75 37,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 8,65 8,49 8,64 8,59 8,60 8,64 8,49 8,65 8,61 8,561
1024210 VM1698-4 38,00 37,50 38,00 37,50 37,75 38,00 37,50 38,25 38,00 37,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 8,66 8,55 8,60 8,59 8,61 8,67 8,52 8,66 8,57 8,62
1024210 VM1698-4 38,25 37,75 37,75 37,75 38,00 38,00 37,75 38,00 37,75 37,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 8,68 8,58 8,59 8,60 8,63 8,48 8,57 8,67 8,60 8,59
1024210 VM1698-4 38,25 38,00 38,00 38,00 37,75 37,50 38,00 38,00 38,50 37,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 8,64 8,55 8,55 8,64 8,58 8,55 8,69 8,58 8,53 8,68
1024210 VM1698-4 38,00 37,75 37,75 38,00 37,75 38,00 38,25 38,00 37,50 38,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 8,55 8,54 8,71 8,51 8,65 8,52 8,66 8,58 8,65 8,63
1024210 VM1698-4 37,50 37,75 38,25 37,75 37,75 37,75 38,00 37,75 38,25 37,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 8,55 8,60 8,61 8,60 8,55 8,62 8,59 8,54 8,63 8,68
1024210 VM1698-4 38,00 37,75 37,75 38,25 37,75 38,00 37,75 38,00 38,00 38,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 8,54 8,55 8,63 8,65 8,57 8,62 8,57 8,60 8,64 8,57
1024210 VM1698-4 37,75 37,50 37,75 38,00 38,00 38,25 37,50 38,00 37,75 38,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_mM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_m Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 8,65

LSL 6,67
Ord. No. CTBPW15 Ser.No. 1024210

rd. o Q er.no USL 10,75
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.8 Nm; Cu r-Cal.: 0.117 Nm/A;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 8,60 8,64 8,54 8,65 8,55 8,56 8,71 8,56 8,68 8,51
1024210 VM1698-4 37,75 38,00 38,00 38,00 38,00 37,50 38,25 37,75 38,00 37,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 8,66 8,51 8,60 8,63 8,51 8,51 8,60 8,67 8,60 8,49
1024210 VM1698-4 38,25 37,75 37,75 38,00 37,50 37,50 38,00 38,25 37,75 37,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_mM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen \ Operator Name ~ Czapla Date  05.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_m Char.Descr. T55-3000031-15 Inspection Val. 40,00 5,00 i USL 45,00
,,,,,,,,,, N
Serial No. 191966 Unit Grad -5,00 ! LSL 35,00
Char.Type variable Tolerance value 12 % ‘Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 05.03.2021 11:24:34 to 05.03.2021 11:41:58
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.117 Nm/A;
45 USL
44—
T 43
0,42+
9 41
& 40 -
o _
S 39
8 -
S- 38
= 37
36
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | N 99,99
1 — 0,1
51,6 -16 8 99,5
[8)
S . r Py . 95 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 0875 20 (Y |R=0 80
8 i L = 5 95 '
2 3
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
T55-3000031-15 [Grad] --- T55-3000031-15 [Grad] ---
Drawing Values Collected Values Statistics
Tm 40.00 X 40.0000
LSL 35.00 Xmin 40.00
usL 45.00 Xmax 40.00
T 10.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_m1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_m Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 4,48
LSL 0,00
Ord. No. CTBPW15 Ser.No. 191966
ra.- o Q erNo usL 10,75
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.8 Nm; Cu r-Cal.: 0.117 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191966 T55-3000031-15 8,71 8,56 8,65 8,78 8,69 8,64 8,69 8,70 8,62 8,73
191966 T55-3000031-15 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
191966 T55-3000031-15 8,71 8,60 8,74 8,68 8,69 8,73 8,61 8,71 8,69 8,61
191966 T55-3000031-15 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
191966 T55-3000031-15 8,75 8,63 8,66 8,67 8,68 8,78 8,60 8,76 8,67 8,70
191966 T55-3000031-15 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
191966 T55-3000031-15 8,77 8,65 8,68 8,68 8,72 8,57 8,70 8,74 8,69 8,68
191966 T55-3000031-15 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 Xa4 X45 X 46 Xa7 X48 X49 X50
191966 T55-3000031-15 8,70 8,63 8,65 8,75 8,67 8,62 8,78 8,69 8,65 8,78
191966 T55-3000031-15 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
191966 T55-3000031-15 8,64 8,66 8,79 8,59 8,79 8,64 8,74 8,68 8,74 8,76
191966 T55-3000031-15 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
191966 T55-3000031-15 8,63 8,71 8,73 8,68 8,67 8,70 8,70 8,66 8,74 8,77
191966 T55-3000031-15 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
191966 T55-3000031-15 8,63 8,63 8,75 8,75 8,66 8,72 8,71 8,69 8,73 8,67
191966 T55-3000031-15 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_m1.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_m Characteristic

Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 4,48

LSL 0,00
Ord. No. CTBPW15 Ser.No. 191966
rd. o Q er.no USL 10,75

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.8 Nm; Cu r-Cal.: 0.117 Nm/A;

Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
191966 T55-3000031-15 8,70 8,76 8,63 8,76 8,65 8,65 8,79 8,67 8,77 8,59
191966 T55-3000031-15 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 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191966 T55-3000031-15 8,77 8,61 8,69 8,73 8,60 8,61 8,66 8,76 8,69 8,60
191966 T55-3000031-15 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_m1.DFD
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

CTBPW15Q
8,64 Nm
40°

Torque graphs
Serial no: GB0167
60 % of max. torque
Tool without angle correction

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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Homologation of nutrunners

Document no: 001/2021
Date: 16.03.2021

Manufacturer: Apex Tool Group

Model: CTBPW15Q

Torque range:

General Specifications
Tool type: CellTek Tool

Serial no: GB0167

3,4 Nm to 14,4 Nm

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

Capability examination

Snugfit value: 2,88 Nm Torque tolerance £ 7 %
Target torque: 11,52 Nm Tolerance: 2,36 % +1,18%
Angle degree: 180° Tolerance: 11,6° + 5,8°

Formula derivation:

Tool with angle correction

For measurements, the screwdriver must be held by hand and alternately moved.
In the column "Move +", the angle range in the screw direction,

In the column "Move -" of the direction opposite the direction of tightening,

within this range, the tool has to be moved.

Pay attention to changing angle values and directions of movement.

The indicated maximum values for "Move +" and "Move -"

have per measurement series minimum 5 times.

Move

Test conditions

0-25°

0-45° Tool hand held
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 11,89 180,00 11,93 183,75 0,04 3,75
2 12,22 180,00 12,24 183,25 0,02 3,25
3 11,54 180,00 11,56 184,00 0,02 4,00
4 11,49 180,00 11,48 182,00 0,01 2,00
5 11,57 180,00 11,53 182,50 0,04 2,50
6 11,77 180,00 11,75 182,00 0,02 2,00
7 11,84 180,00 11,81 181,00 0,03 1,00
8 12,07 180,00 12,03 182,50 0,04 2,50
9 12,21 180,00 12,18 183,00 0,03 3,00

10 11,33 180,00 11,42 185,75 0,09 5,75
11 11,01 180,00 11,85 182,50 0,06 2,50
12 11,92 180,00 11,85 181,50 0,07 1,50
13 12,09 180,00 12,02 182,75 0,07 2,75
14 11,77 180,00 11,76 183,00 0,01 3,00
15 11,97 180,00 12,00 184,00 0,03 4,00
16 12,05 180,00 12,04 182,75 0,01 2,75
17 11,30 180,00 11,37 183,00 0,07 3,00
18 11,15 180,00 11,16 181,50 0,01 1,50
19 11,53 180,00 11,49 182,00 0,04 2,00
20 11,49 180,00 11,42 181,75 0,07 175
21 12,03 180,00 11,99 184,50 0,04 4,50
22 12,19 180,00 12,14 184,00 0,05 4,00
23 12,09 180,00 12,09 183,25 0,00 3,25
24 11,70 180,00 11,68 182,75 0,02 2,75
25 11,39 180,00 11,38 182,00 0,01 2,00
26 11,31 180,00 11,25 181,00 0,06 1,00
27 11,21 180,00 11,18 181,75 0,03 175
28 11,32 180,00 11,27 181,75 0,05 175
29 11,35 180,00 11,30 182,75 0,05 2,75
30 11,75 180,00 11,73 184,00 0,02 4,00
31 11,33 180,00 11,33 182,50 0,00 2,50
32 10,94 180,00 10,95 182,50 0,01 2,50
33 10,98 180,00 10,99 183,50 0,01 3,50
34 11,04 180,00 10,99 183,75 0,05 3,75
35 11,31 180,00 11,27 184,50 0,04 4,50
36 10,98 180,00 10,96 182,75 0,02 2,75
37 11,09 180,00 11,07 181,75 0,02 175
38 11,37 180,00 11,31 181,50 0,06 1,50
39 11,50 180,00 11,49 183,25 0,01 3,25
40 11,71 180,00 11,62 182,50 0,09 2,50
41 12,31 180,00 12,29 184,75 0,02 4,75
42 11,28 180,00 11,22 181,00 0,06 1,00
43 12,19 180,00 12,12 183,00 0,07 3,00
44 12,00 180,00 11,96 181,75 0,04 175
45 11,88 180,00 11,83 182,75 0,05 2,75
46 11,97 180,00 11,91 182,25 0,06 2,25
47 11,93 180,00 11,92 182,75 0,01 2,75
48 11,57 180,00 11,52 181,25 0,05 1,25
49 11,25 180,00 11,23 183,25 0,02 3,25
50 10,94 180,00 10,89 182,00 0,05 2,00
51 11,43 180,00 11,41 183,75 0,02 3,75
52 11,14 180,00 11,15 182,25 0,01 2,25
53 12,08 180,00 12,04 185,50 0,04 5,50
54 12,11 180,00 12,09 182,75 0,02 2,75
55 11,42 180,00 11,35 182,25 0,07 2,25
56 11,62 180,00 11,59 181,00 0,03 1,00
57 11,40 180,00 11,32 181,25 0,08 1,25
58 11,18 180,00 11,14 180,75 0,04 0,75
59 11,12 180,00 11,09 181,25 0,03 1,25
60 12,20 180,00 12,14 183,00 0,06 3,00
61 12,12 180,00 12,05 181,00 0,07 1,00
62 10,98 180,00 10,88 180,75 0,10 0,75
63 11,67 180,00 11,59 182,75 0,08 2,75
64 12,10 180,00 12,11 181,75 0,01 175
65 11,99 180,00 11,94 182,50 0,05 2,50
66 11,46 180,00 11,45 182,75 0,01 2,75
67 11,41 180,00 11,33 180,25 0,08 0,25
68 10,75 180,00 10,70 182,25 0,05 2,25
69 11,17 180,00 11,13 183,00 0,04 3,00
70 11,26 180,00 11,18 181,75 0,08 175
71 12,03 180,00 11,95 182,50 0,08 2,50
72 12,10 180,00 12,08 183,25 0,02 3,25
73 11,73 180,00 11,68 181,50 0,05 1,50
74 11,09 180,00 11,04 180,50 0,05 0,50
75 11,45 180,00 11,39 183,25 0,06 3,25
76 11,75 180,00 11,72 181,25 0,03 1,25
77 11,30 180,00 11,26 183,75 0,04 3,75
78 11,60 180,00 11,59 179,75 0,01 0,25
79 10,88 180,00 10,89 182,00 0,01 2,00
80 11,16 180,00 11,10 183,25 0,06 3,25
81 11,41 180,00 11,36 183,00 0,05 3,00
82 12,00 180,00 11,99 180,25 0,01 0,25
83 11,58 180,00 1157 179,00 0,01 1,00
84 11,29 180,00 11,22 182,50 0,07 2,50
85 11,54 180,00 11,50 180,00 0,04 0,00
86 11,39 180,00 11,33 182,75 0,06 2,75
87 12,07 180,00 12,06 184,50 0,01 4,50
88 12,21 180,00 12,12 182,00 0,09 2,00
89 11,64 180,00 1157 182,25 0,07 2,25
90 11,48 180,00 11,46 183,75 0,02 3,75
91 11,59 180,00 11,50 183,00 0,09 3,00
92 11,35 180,00 11,29 181,50 0,06 1,50
93 11,65 180,00 1157 182,50 0,08 2,50
94 12,19 180,00 12,09 178,75 0,10 1,25
95 11,80 180,00 11,80 181,00 0,00 1,00
96 11,57 180,00 11,55 181,75 0,02 175
97 11,14 180,00 11,08 184,00 0,06 4,00
98 11,05 180,00 11,02 182,00 0,03 2,00
99 11,29 180,00 11,17 181,00 0,12 1,00
100 11,37 180,00 11,31 183,50 0,06 3,50
Standard deviation: 0,027 1,159

SN: GB0167 Page 69 of 87





Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: CTBPW15Q Serial no:  GBO0167
Target torque: 11,52 Nm 80 % of max. torque
Angle degree: 180° Tool with angle correction

13,2
12,9
12,6

12,2 1 &

| F 2 2 —e— Torque, Tool
' SRRy WYL il

10,8 uv y
10,5

10,1
9,8

| —a—Torque, Control

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

193
190
188

4 4
122 ‘A .1 AAA AA A_A _AAAAA./\ AA.AAA*RH AA Af
LRV R V"SR Vel ) 't ww Y‘\va \Nl‘ Y\!V —e— Angle degree,
B L

Tool

180
—a— Angle degree,
177 Control

175
172
170
167

1 10 19 28 37 46 55 64 73 82 91 100
Measurement
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen \ Operator Name ~ Czapla Date  05.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_| Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 i USL 190,00
,,,,,,,,,, .
Serial No. 1024210 Unit Grad -10,00 : LsL 170,00
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 05.03.2021 13:16:58 to 05.03.2021 13:34:03
Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.120 Nm/A; with Gyro
190 USL
1 e — = — = = X+3s
= 185
g X o K\ i ﬁx% JAWEA -
g % W%y\é &X, X >< & /f \ - <
S - w v % \/ Xj |
o 180 \
2 - — - — - — - — - — - — - — - — - — - — - — - — == — - *— - — x-3s
—
= ]
> 175
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _ X+3s X-3s _ X+3s
30 7LSL ‘ ‘ USLﬁ 30 LSL ‘ >‘( ‘ USL 0,001
. | | F 1 99,99 | | |
a Coc S I I 0,1
3‘25 3 | | C 25 = 99,5 7 ; /\(
820 | | ~20% , % | | | 5
g ! ! F S s 70 : ‘ : )
= 15 15 g & | | o
2] | | T8 a4 20 | | | 0 &
= | - 3] ) |
10— ‘ ‘ £10 2 5 wéx i 95 !
< . | | 5 e 1 %5
5*: ‘ ‘ ;5 x 0,1 7 : , :
b r i i i 99,99
0 T T T ‘ [ ‘ T 177 0 0,001 T T T T T T T T T T T T
170 175 180 190 170 175 180 185 190
VM1698-4 [Grad] ND R VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics
Tm 180.00 X 182.3800
LSL 170.00 Xmin 178.75 X-3s 178.6014
usL 190.00 Xmax 185.75 X+3s 186.1586
T 20.00 R 7.00 6s 7.5573
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 2.65
Critical capability index Cmk 2.02
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_IM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_| Characteristic

Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 11,82

LSL 8,56
Ord. No. CTBPW15 Ser.No. 1024210
rd. o Q er.no USL 15,52

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.120 Nm/A; with Gyro

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 11,93 12,24 11,56 11,48 11,53 11,75 11,81 12,03 12,18 11,42
1024210 VM1698-4 183,75 | 183,25 | 184,00 A 182,00 | 182,50 182,00 @ 181,00 182,50 | 183,00 | 185,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 11,85 11,85 12,02 11,76 12,00 12,04 11,37 11,16 11,49 11,42
1024210 VM1698-4 182,50 | 181,50 | 182,75 | 183,00 | 184,00 182,75 | 183,00 181,50 | 182,00 | 181,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 11,99 12,14 12,09 11,68 11,38 11,25 11,18 11,27 11,30 11,73
1024210 VM1698-4 184,50 | 184,00 | 183,25 | 182,75 | 182,00 181,00 | 181,75 181,75 | 182,75 | 184,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 11,33 10,95 10,99 10,99 11,27 10,96 11,07 11,31 11,49 11,62
1024210 VM1698-4 182,50 | 182,50 | 183,50 | 183,75 | 184,50 182,75 | 181,75 181,50 | 183,25 | 182,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,29 11,22 12,12 11,96 11,83 11,91 11,92 11,52 11,23 10,89
1024210 VM1698-4 184,75 | 181,00 | 183,00 & 181,75 | 182,75 182,25 | 182,75 181,25 | 183,25 | 182,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 11,41 11,15 12,04 12,09 11,35 11,59 11,32 11,14 11,09 12,14
1024210 VM1698-4 183,75 | 182,25 | 18550 | 182,75 | 182,25 181,00 @ 181,25 180,75 | 181,25 | 183,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,05 10,88 11,59 12,11 11,94 11,45 11,33 10,70 11,13 11,18
1024210 VM1698-4 181,00 | 180,75 | 182,75 | 181,75 | 182,50 182,75 | 180,25 182,25 | 183,00 @ 181,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 11,95 12,08 11,68 11,04 11,39 11,72 11,26 11,59 10,89 11,10
1024210 VM1698-4 182,50 | 183,25 | 181,50 & 180,50 | 183,25 181,25 | 183,75 @ 179,75 | 182,00 @ 183,25
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_IM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_| Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 11,82
Ord. No CTBPW15Q Ser.No 1024210 LSL 8,56

T S USL 15,52
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.120 Nm/A; with Gyro
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 11,36 11,99 11,57 11,22 11,50 11,33 12,06 12,12 11,57 11,46
1024210 VM1698-4 183,00 180,25 179,00 182,50 | 180,00 182,75 184,50 | 182,00 182,25 183,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 11,50 11,29 11,57 12,09 11,80 11,55 11,08 11,02 11,17 11,31
1024210 VM1698-4 183,00 181,50 182,50 178,75 | 181,00 181,75 184,00 | 182,00 181,00 183,50

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_IM.DFD
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen \ Operator Name ~ Czapla Date  05.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_| Char.Descr. T55-3000031-15 Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 191966 Unit Grad  -10,00 ILSL 170,00 |
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 05.03.2021 13:16:58 to 05.03.2021 13:34:07

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.120 Nm/A; with Gyro

190 USL
% :
© 185
o, i
10 ]
A i}
& 180 X
o _
o
S i}
o -
el i}
18 175
2 |
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | : 99,99
t - 0,1
>16 -16 8 99,5
S . r Py . 95 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 -0,8 % 20 R=0 80
9 =
2 - § 5 95
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
T55-3000031-15 [Grad] --- T55-3000031-15 [Grad] ---
Drawing Values Collected Values Statistics
Tm 180.00 X 180.0000
LSL 170.00 Xmin 180.00
usL 190.00 Xmax 180.00
T 20.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_|1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_| Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,47
LSL 0,00
Ord. No. CTBPW15 Ser.No. 191966
rd. o Q er.no USL 15,52
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.120 Nm/A; with Gyro
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191966 T55-3000031-15 11,89 12,22 11,54 11,49 11,57 11,77 11,84 12,07 12,21 11,33
191966 T55-3000031-15 180,00 | 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
191966 T55-3000031-15 11,91 11,92 12,09 11,77 11,97 12,05 11,30 11,15 11,53 11,49
191966 T55-3000031-15 180,00 | 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
191966 T55-3000031-15 12,03 12,19 12,09 11,70 11,39 11,31 11,21 11,32 11,35 11,75
191966 T55-3000031-15 180,00 | 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
191966 T55-3000031-15 11,33 10,94 10,98 11,04 11,31 10,98 11,09 11,37 11,50 11,71
191966 T55-3000031-15 180,00 | 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 Xa4 X45 X 46 Xa7 X48 X49 X50
191966 T55-3000031-15 12,31 11,28 12,19 12,00 11,88 11,97 11,93 11,57 11,25 10,94
191966 T55-3000031-15 180,00 | 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
191966 T55-3000031-15 11,43 11,14 12,08 12,11 11,42 11,62 11,40 11,18 11,12 12,20
191966 T55-3000031-15 180,00 | 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
191966 T55-3000031-15 12,12 10,98 11,67 12,10 11,99 11,46 11,41 10,75 11,17 11,26
191966 T55-3000031-15 180,00 | 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
191966 T55-3000031-15 12,03 12,10 11,73 11,09 11,45 11,75 11,30 11,60 10,88 11,16
191966 T55-3000031-15 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_I|1.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_| Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,47

LSL 0,00
Ord. No. CTBPW15 Ser.No. 191966

rd. o Q er.no USL 15,52
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.120 Nm/A; with Gyro
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
191966 T55-3000031-15 11,41 12,00 11,58 11,29 11,54 11,39 12,07 12,21 11,64 11,48
191966 T55-3000031-15 180,00 180,00 180,00 180,00 | 180,00 180,00 180,00 | 180,00 180,00 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191966 T55-3000031-15 11,59 11,35 11,65 12,19 11,80 11,57 11,14 11,05 11,29 11,37
191966 T55-3000031-15 180,00 180,00 180,00 180,00 | 180,00 180,00 180,00 | 180,00 180,00 180,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_I|1.DFD
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

CTBPW15Q
11,52 Nm
180°

Torque graphs
Serial no: GB0167
80 % of max. torque
Tool with angle correction

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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Homologation of nutrunners

Document no: 001/2021
Date: 16.03.2021
General Specifications
Manufacturer: Apex Tool Group Tool type: CellTek Tool
Model: CTBPW15Q Serial no: GB0167

Torque range: 3,4 Nm to 14,4 Nm
Difference evaluation: Reference/Tool at 180° / 80 %

Capability examination

Snugfit value: 2,88 Nm Torque tolerance £ 7 %
Target torque: 11,52 Nm Tolerance: 3,09 % + 1,55 %
Angle degree: 180° Tolerance: 11,2° + 5,6°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 11,63 180,00 11,60 182,50 0,03 2,50
2 11,00 180,00 10,95 180,00 0,05 0,00
3 10,99 180,00 10,99 183,75 0,00 3,75
4 11,30 180,00 11,27 181,50 0,03 1,50
5 11,45 180,00 11,37 183,00 0,08 3,00
6 11,11 180,00 11,07 181,50 0,04 1,50
7 12,11 180,00 12,05 184,50 0,06 4,50
8 11,37 180,00 11,30 183,25 0,07 3,25
9 11,80 180,00 11,76 181,00 0,04 1,00

10 11,24 180,00 11,21 182,25 0,03 2,25
11 11,23 180,00 11,20 184,50 0,03 4,50
12 11,34 180,00 11,28 182,00 0,06 2,00
13 12,04 180,00 11,98 180,75 0,06 0,75
14 11,25 180,00 11,27 180,75 0,02 0,75
15 11,26 180,00 11,22 179,00 0,04 1,00
16 11,94 180,00 11,84 181,25 0,10 1,25
17 11,32 180,00 11,32 181,25 0,00 1,25
18 11,27 180,00 11,21 180,00 0,06 0,00
19 11,51 180,00 11,41 182,00 0,10 2,00
20 12,08 180,00 12,03 180,25 0,05 0,25
21 11,53 180,00 11,50 182,75 0,03 2,75
22 11,19 180,00 11,13 180,50 0,06 0,50
23 11,21 180,00 11,13 183,25 0,08 3,25
24 11,32 180,00 11,24 182,25 0,08 2,25
25 11,92 180,00 11,77 181,00 0,15 1,00
26 11,56 180,00 11,53 179,00 0,03 1,00
27 11,20 180,00 11,15 181,50 0,05 1,50
28 11,97 180,00 11,92 180,50 0,05 0,50
29 11,54 180,00 11,58 180,50 0,04 0,50
30 11,26 180,00 11,22 179,75 0,04 0,25
31 11,65 180,00 11,55 182,50 0,10 2,50
32 11,83 180,00 11,83 181,25 0,00 1,25
33 11,15 180,00 11,15 180,50 0,00 0,50
34 11,68 180,00 11,65 182,50 0,03 2,50
35 11,01 180,00 11,80 179,75 0,11 0,25
36 11,09 180,00 11,08 180,25 0,01 0,25
37 11,20 180,00 11,17 180,50 0,03 0,50
38 11,17 180,00 11,14 182,00 0,03 2,00
39 12,02 180,00 11,95 180,00 0,07 0,00
40 11,19 180,00 11,15 182,25 0,04 2,25
41 11,53 180,00 11,50 180,50 0,03 0,50
42 11,53 180,00 11,53 179,50 0,00 0,50
43 11,17 180,00 11,13 183,00 0,04 3,00
44 11,30 180,00 11,29 182,25 0,01 2,25
45 11,84 180,00 11,76 181,00 0,08 1,00
46 11,12 180,00 11,11 180,75 0,01 0,75
47 11,52 180,00 11,46 181,75 0,06 175
48 11,85 180,00 11,79 183,25 0,06 3,25
49 11,07 180,00 11,05 182,75 0,02 2,75
50 11,19 180,00 11,15 183,00 0,04 3,00
51 11,54 180,00 11,47 184,25 0,07 4,25
52 11,36 180,00 11,36 182,75 0,00 2,75
53 11,12 180,00 11,11 179,25 0,01 0,75
54 11,89 180,00 11,81 179,00 0,08 1,00
55 11,20 180,00 11,16 181,50 0,04 1,50
56 12,24 180,00 12,10 179,50 0,14 0,50
57 11,32 180,00 11,29 180,25 0,03 0,25
58 11,31 180,00 11,28 182,00 0,03 2,00
59 11,55 180,00 11,52 180,25 0,03 0,25
60 11,36 180,00 11,33 182,50 0,03 2,50
61 12,21 180,00 12,09 180,75 0,12 0,75
62 11,53 180,00 11,50 181,00 0,03 1,00
63 11,25 180,00 11,22 181,75 0,03 175
64 12,18 180,00 12,05 181,75 0,13 175
65 11,69 180,00 11,66 182,50 0,03 2,50
66 11,14 180,00 11,13 179,75 0,01 0,25
67 12,16 180,00 12,05 180,00 0,11 0,00
68 11,14 180,00 11,15 180,50 0,01 0,50
69 11,97 180,00 11,86 179,50 0,11 0,50
70 11,49 180,00 11,48 181,25 0,01 1,25
71 11,94 180,00 11,86 180,00 0,08 0,00
72 11,04 180,00 11,00 181,75 0,04 175
73 12,20 180,00 12,11 181,50 0,09 1,50
74 11,30 180,00 11,25 179,75 0,05 0,25
75 12,07 180,00 12,03 183,75 0,04 3,75
76 11,26 180,00 11,23 180,75 0,03 0,75
77 11,93 180,00 11,88 181,00 0,05 1,00
78 11,41 180,00 11,33 180,75 0,08 0,75
79 12,02 180,00 11,92 182,00 0,10 2,00
80 11,25 180,00 11,23 181,25 0,02 1,25
81 12,03 180,00 11,99 183,25 0,04 3,25
82 11,15 180,00 11,10 178,50 0,05 1,50
83 11,57 180,00 1157 179,75 0,00 0,25
84 11,39 180,00 11,33 180,00 0,06 0,00
85 11,28 180,00 11,26 182,00 0,02 2,00
86 11,72 180,00 11,63 180,50 0,09 0,50
87 11,36 180,00 11,36 181,50 0,00 1,50
88 11,92 180,00 11,82 180,25 0,10 0,25
89 11,50 180,00 11,50 179,50 0,00 0,50
90 11,35 180,00 11,29 180,25 0,06 0,25
91 11,50 180,00 11,50 182,50 0,00 2,50
92 11,47 180,00 11,39 180,75 0,08 0,75
93 11,50 180,00 11,48 179,50 0,02 0,50
94 11,90 180,00 11,81 180,00 0,09 0,00
95 11,37 180,00 11,36 181,25 0,01 1,25
96 11,44 180,00 11,34 179,75 0,10 0,25
97 11,41 180,00 11,41 179,50 0,00 0,50
98 11,20 180,00 11,10 178,75 0,10 1,25
99 11,68 180,00 11,62 181,00 0,06 1,00
100 11,32 180,00 11,27 179,50 0,05 0,50
Standard deviation: 0,036 1,123
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Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: CTBPW15Q Serial no:  GBO0167
Target torque: 11,52 Nm 80 % of max. torque
Angle degree: 180° Tool without angle correction

13,2
12,9
12,6
12,2
11,9
11,5 ]
11,2 A
10,8
10,5
10,1

9,8

—e— Torque, Tool

—a— Torque, Control

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

193
190
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185

183 RYAYAVA .\ AV*-A ﬁm* —e— Angle degree,

180 - Tool
—a— Angle degree,

177 Control
175

172
170
167

1 10 19 28 37 46 55 64 73 82 91 100
Measurement
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen \ Operator Name ~ Czapla Date  05.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_n Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 i USL 190,00
,,,,,,,,,, R
Serial No. 1024210 Unit Grad -10,00 : LsL 170,00
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 05.03.2021 14:04:30 to 05.03.2021 14:22:04
Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.120 Nm/A;
190 USL
N : —
_ 1854 - —/ - " T - T T T T T T T T T S T T — m e — s m e s e s e s e X+3s
T A "W
ST AVAVIRY, / X | \ , /
S HCLIE LTSVl EPERE RIS I O
Y180 ¢ Iy ¥ / / \/ b / A
2 % Xt
© N —_
g ———— - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — X-3s
> 175
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _ X+3s X-3s _ X+3s
o5 7LSL >‘( USLﬁ o5 LSL ‘ )‘< ‘ USL 0,001
] C 1 99,99
t ] \ F = | | | 01
220 ! -20 & 99,5 ; ; ;
I Sz, 0w | ] 5
g 15 E ; 15 % = 70 ; f ; 30 g
5 ] F g = | | o
[0 | [ — T
5 10 - 10 ..q_J o 30 : ; : 70 <
2 1 Fo2 5 ‘ 95 '
< 5 "5 o | | | 99,5
A Cs .
] ' 0,1 - } !
] C 1 1 1 99,99
O LI L B R | O 0,001 T T T 1 T T T T T T T
170 175 180 185 190 170 175 180 185 190
VM1698-4 [Grad] ND _, VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics
Tm 180.00 X 181.1575
LSL 170.00 Xmin 178.50 X-3s 177.0750
usL 190.00 Xmax 184.50 X+3s 185.2400
T 20.00 R 6.00 6s 8.1649
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 2.45
Critical capability index = Cmk 2.17
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_nM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_n Characteristic

Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 11,81

LSL 8,76
Ord. No. CTBPW15 Ser.No. 1024210
rd. o Q er.no USL 15,19

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.120 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 11,60 10,95 10,99 11,27 11,37 11,07 12,05 11,30 11,76 11,21
1024210 VM1698-4 182,50 | 180,00 | 183,75 | 181,50 | 183,00 181,50 | 184,50 183,25 | 181,00 @ 182,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 11,20 11,28 11,98 11,27 11,22 11,84 11,32 11,21 11,41 12,03
1024210 VM1698-4 184,50 | 182,00 | 180,75 | 180,75 | 179,00 181,25 | 181,25 180,00 | 182,00 | 180,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 11,50 11,13 11,13 11,24 11,77 11,53 11,15 11,92 11,58 11,22
1024210 VM1698-4 182,75 | 180,50 | 183,25 | 182,25 | 181,00 179,00 & 181,50 @ 180,50 | 180,50 | 179,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 11,55 11,83 11,15 11,65 11,80 11,08 11,17 11,14 11,95 11,15
1024210 VM1698-4 182,50 | 181,25 | 180,50 | 182,50 | 179,75 180,25 | 180,50 @ 182,00 | 180,00 | 182,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 11,50 11,53 11,13 11,29 11,76 11,11 11,46 11,79 11,05 11,15
1024210 VM1698-4 180,50 | 179,50 | 183,00 & 182,25 | 181,00 180,75 | 181,75 183,25 | 182,75 | 183,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 11,47 11,36 11,11 11,81 11,16 12,10 11,29 11,28 11,52 11,33
1024210 VM1698-4 184,25 | 182,75 | 179,25 | 179,00 | 181,50 179,50 | 180,25 @ 182,00 | 180,25 | 182,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,09 11,50 11,22 12,05 11,66 11,13 12,05 11,15 11,86 11,48
1024210 VM1698-4 180,75 | 181,00 | 181,75 | 181,75 | 182,50 @ 179,75 | 180,00 @ 180,50 | 179,50 | 181,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 11,86 11,00 12,11 11,25 12,03 11,23 11,88 11,33 11,92 11,23
1024210 VM1698-4 180,00 | 181,75 | 181,50 | 179,75 | 183,75 @ 180,75 | 181,00 @ 180,75 | 182,00 @ 181,25
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_nM.DFD
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Machine Capability Study Page
Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_n Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 11,81
LSL 8,76

Ord. No. CTBPW15 Ser.No. 1024210

rd. o Q er.no USL 15,19
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.120 Nm/A;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 11,99 11,10 11,57 11,33 11,26 11,63 11,36 11,82 11,50 11,29
1024210 VM1698-4 183,25 178,50 179,75 180,00 182,00 180,50 181,50 180,25 179,50 180,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 11,50 11,39 11,48 11,81 11,36 11,34 11,41 11,10 11,62 11,27
1024210 VM1698-4 182,50 180,75 179,50 180,00 181,25 179,75 179,50 178,75 181,00 179,50

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_nM.DFD
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen \ Operator Name ~ Czapla Date  05.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0167_n Char.Descr. T55-3000031-15 Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 191966 Unit Grad  -10,00 ILSL 170,00 |
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 05.03.2021 14:04:30 to 05.03.2021 14:22:04

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.120 Nm/A;

190 USL
% :
© 185
o, i
10 ]
A i}
& 180 X
o _
o
S i}
o -
el i}
18 175
2 |
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | : 99,99
t - 0,1
>16 -16 8 99,5
S . r Py . 95 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 0875 20 (Y |R=0 80
9 =
2 - § 5 95
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
T55-3000031-15 [Grad] --- T55-3000031-15 [Grad] ---
Drawing Values Collected Values Statistics
Tm 180.00 X 180.0000
LSL 170.00 Xmin 180.00
usL 190.00 Xmax 180.00
T 20.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_n1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_n Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,33
LSL 0,00
Ord. No. CTBPW15 Ser.No. 191966
ra.- o Q erNo usL 15,19
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.120 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191966 T55-3000031-15 11,63 11,00 10,99 11,30 11,45 11,11 12,11 11,37 11,80 11,24
191966 T55-3000031-15 180,00 | 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
191966 T55-3000031-15 11,23 11,34 12,04 11,25 11,26 11,94 11,32 11,27 11,51 12,08
191966 T55-3000031-15 180,00 | 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
191966 T55-3000031-15 11,53 11,19 11,21 11,32 11,92 11,56 11,20 11,97 11,54 11,26
191966 T55-3000031-15 180,00 | 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
191966 T55-3000031-15 11,65 11,83 11,15 11,68 11,91 11,09 11,20 11,17 12,02 11,19
191966 T55-3000031-15 180,00 | 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 Xa4 X45 X 46 Xa7 X48 X49 X50
191966 T55-3000031-15 11,53 11,53 11,17 11,30 11,84 11,12 11,52 11,85 11,07 11,19
191966 T55-3000031-15 180,00 | 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
191966 T55-3000031-15 11,54 11,36 11,12 11,89 11,20 12,24 11,32 11,31 11,55 11,36
191966 T55-3000031-15 180,00 | 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
191966 T55-3000031-15 12,21 11,53 11,25 12,18 11,69 11,14 12,16 11,14 11,97 11,49
191966 T55-3000031-15 180,00 | 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
191966 T55-3000031-15 11,94 11,04 12,20 11,30 12,07 11,26 11,93 11,41 12,02 11,25
191966 T55-3000031-15 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_n1.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 05.03.2021
Ser.No. GB0167_n Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,33

LSL 0,00
Ord. No. CTBPW15 Ser.No. 191966

rd. o Q er.no USL 15,19
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.8 Nm; Cur-Cal.: 0.120 Nm/A;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
191966 T55-3000031-15 12,03 11,15 11,57 11,39 11,28 11,72 11,36 11,92 11,50 11,35
191966 T55-3000031-15 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191966 T55-3000031-15 11,50 11,47 11,50 11,90 11,37 11,44 11,41 11,20 11,68 11,32
191966 T55-3000031-15 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0167_n1.DFD
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

CTBPW15Q
11,52 Nm
180°

Torque graphs
Serial no: GB0167
80 % of max. torque
Tool without angle correction

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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Homologation

CellTek Tool
Type: Cleco-CTBPW15Q

Serial no.: GB0169
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Homologation of nutrunners
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Graphical representation
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Homologation of nutrunners

Document no:

Date:

a)

b)

Note:

001/2021
16.03.2021

Multi-stage tightening system

Single-stage tightening system

Manufacturer: Apex Tool Group

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

Hard joint (H)

Soft joint (L)

Tolerance down / up
Tolerance down / up
Average torque
Standard deviation
Torque scatter (99,73%)
Cm

ka

Min. C,, hard/soft (lowest value)
Min. C,, hard/soft (lowest value)

Test sheet no. 2

Machine Capability Study 30 %

Speed 50 rpm

O

Speed 100 %

Serial no: GB0169

6,70 Nm

40,16 Nm / Revolution Angle degree

3,31 Nm / Revolution Angle degree

H

6,23-7,17 Nm
7%

6,69 Nm

0,02 Nm

0,14 Nm

6,53

6,43

6,53
6,01

Capability is reached if minimum C, value 21.67
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4,4 %

1125 rpm

30°
360°
L

6,23-7,17 Nm
7%

6,63 Nm

0,02 Nm

0,13 Nm

7,06

6,01





Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen ‘ Operator Name  Czapla Date 15.03.2021
Ord. No. CTBPWI15Q Parttype CTBPWI15Q ‘ Contr.item yes
Serial No.  GB0169_d Char.Descr. VM 1698-4 Inspection Val. 6,70 0,47 i usL 7,17

Serial No. 1024210 Unit Nm 047 ILSL 6238
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 15.03.2021 14:44:22 to 15.03.2021 15:00:18

Rem.  TQ 30% hard +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.119 Nnm/A;

USL

6.2 T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-3s X+3s
20 LSL ‘ )‘f ‘ USL 20 LSL USL 0,001
i n L 1 99,99
t I [ < 01
> 16 ol ‘w‘ | —16 = 99,5
§ A | W] | g 95 5
g 127 N K 22 = 70 3 =
2, ] L&D n
) = L
£ s | | -8 = o 30 70 &
2 A L2 5 95 '
i) | (HHH | ©
< 4 —4 @ 99,5
| | | | @ 0,1
i I}\L 99,99
0 L L L L L L B | 0 0,001 T T T T T T T T T T
6,2 63 6,4 6,5 6,6 6,7 686,9 707172 62 63 64 65 66 67 68 69 70 71 7.2
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 6.70 X 6.6934
LSL 6.23 Xmin 6.64 X-3s 6.6214
usL 7.17 Xmax 6.75 X+3s 6.7654
T 0.94 R 0.11 6s 0.1440
N<T> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 6.53
Critical capability index = Cmk 6.43
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_d Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 6,70
LSL 6,23
Ord. No. CTBPW15Q Ser.No. 1024210 USL 717

Remark TQ 30% hard +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.119 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 6,70 6,72 6,72 6,70 6,67 6,70 6,74 6,68 6,72 6,68
1024210 VM1698-4 30,00 30,25 30,25 29,50 29,50 29,50 30,25 29,25 29,75 29,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 6,66 6,70 6,69 6,70 6,70 6,68 6,70 6,71 6,69 6,68
1024210 VM1698-4 29,75 29,75 29,75 29,50 29,50 29,50 29,75 29,50 30,00 29,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 6,65 6,74 6,68 6,66 6,68 6,72 6,71 6,70 6,70 6,73
1024210 VM1698-4 29,50 30,25 30,00 30,00 29,50 30,50 30,00 30,00 29,75 30,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 6,68 6,68 6,72 6,70 6,72 6,74 6,72 6,69 6,68 6,69
1024210 VM1698-4 29,75 30,00 30,25 30,00 30,25 30,00 30,00 29,50 29,50 29,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 6,71 6,69 6,66 6,67 6,66 6,69 6,65 6,69 6,69 6,68
1024210 VM1698-4 29,75 29,50 29,25 29,25 29,50 30,00 29,00 30,00 30,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 6,71 6,69 6,67 6,67 6,66 6,70 6,69 6,68 6,68 6,73
1024210 VM1698-4 30,50 30,00 30,25 30,25 30,25 30,50 30,50 30,50 30,25 30,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 6,68 6,70 6,75 6,73 6,65 6,71 6,70 6,68 6,64 6,70
1024210 VM1698-4 30,25 30,00 30,75 30,50 29,75 30,75 30,25 30,25 30,00 30,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 6,73 6,73 6,70 6,71 6,67 6,69 6,69 6,69 6,68 6,67
1024210 VM1698-4 30,25 31,00 30,25 30,50 30,00 30,00 30,00 30,00 29,75 30,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2021\gh0169_dM.DFD

SN: GB0169 Page 5 of 87





Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_d Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 6,70
LSL 6,23

Ord. No. CTBPW15 Ser.No. 1024210

ra.- o Q erNo usL 717
Remark TQ 30% hard +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.119 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 6,68 6,67 6,66 6,66 6,73 6,72 6,67 6,72 6,74 6,65
1024210 VM1698-4 30,25 30,00 30,00 30,00 30,50 30,50 29,75 30,75 30,75 30,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 6,67 6,70 6,72 6,68 6,68 6,69 6,68 6,71 6,72 6,69
1024210 VM1698-4 30,00 0,00 31,00 30,50 30,25 30,50 30,50 30,75 30,75 30,50
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 15.03.2021
Ord. No. CTBPWI15Q Parttype CTBPWI15Q ‘ Contr.item yes
Serial No.  GB0169_d Char.Descr. T55-3000031-15 Inspection Val. 6,70 0,47 i usL 7,17
Serial No. 191969 Unit Nm 047 'LSL 623
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 15.03.2021 14:44:22 to 15.03.2021 15:00:18
Rem.  TQ 30% hard +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.119 Nnm/A;
72 usL
7,1
7.0+
Z.6,9-
3. 68— _ O M — o — _ [ X+3s
8 6.7 T R0t ot B SR A T A s R B e e e o e sl S Dot (X T
8 |
8 6,6
m -
ﬁl 6.5
6,4
6,3
6.2 T T T T T T T T T s
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-38-3s *-3%+3s
40 7LSL ‘)»(‘ USLﬁ 20 LSL USL 0,001
B | E 1 99,99
t 35 1] 35 0,1
030; ‘ “ 530é 995
2255 'y : 25 ? ! % >
I I S g 10 0 ¥
= 204 ‘ ‘ £20 g =M o
& 7 F & o 30 70 &
g 15 1 | F15 o 1
2. ‘ Eo 2 5 95
210 Il ~10 &
| C 3] 99,5
55 'l -5 0,1
E M [ E 99,99
0\\\\\\\\\\\\\\\\\\\\\0 0,001 T T T T T T T T T T
6,2 63 6,4 6,5 6,6 6,7 686,9 707172 62 63 64 65 66 67 68 69 70 71 7.2
T55-3000031-15 [Nm] ND _, T55-3000031-15 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 6.70 X 6.7331
LSL 6.23 Xmin 6.71 X-3s 6.7021
usL 7.17 Xmax 6.76 X+3s 6.7641
T 0.94 R 0.05 6s 0.0619
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 15.18
Critical capability index Cmk 14.11
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page

Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_d Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,70
LSL 6,23
Ord. No. CTBPW15Q Ser.No. 191969 USL 717

Remark TQ 30% hard +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.119 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191969 T55-3000031-15 6,74 6,73 6,73 6,74 6,72 6,74 6,73 6,74 6,74 6,73
191969 T55-3000031-15 31,00 30,00 31,00 31,00 30,00 30,00 30,00 30,00 30,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
191969 T55-3000031-15 6,74 6,75 6,72 6,72 6,73 6,73 6,73 6,72 6,74 6,72
191969 T55-3000031-15 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 31,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
191969 T55-3000031-15 6,72 6,74 6,73 6,73 6,74 6,73 6,74 6,72 6,75 6,74
191969 T55-3000031-15 30,00 31,00 31,00 31,00 30,00 31,00 30,00 31,00 31,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
191969 T55-3000031-15 6,75 6,73 6,74 6,75 6,72 6,74 6,73 6,74 6,74 6,73
191969 T55-3000031-15 30,00 31,00 31,00 31,00 31,00 30,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
191969 T55-3000031-15 6,75 6,74 6,73 6,73 6,74 6,72 6,72 6,73 6,73 6,74
191969 T55-3000031-15 31,00 30,00 30,00 30,00 30,00 31,00 30,00 31,00 31,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
191969 T55-3000031-15 6,73 6,74 6,72 6,73 6,72 6,73 6,74 6,73 6,73 6,75
191969 T55-3000031-15 31,00 31,00 31,00 31,00 31,00 31,00 31,00 32,00 31,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
191969 T55-3000031-15 6,76 6,75 6,75 6,73 6,71 6,73 6,74 6,72 6,73 6,73
191969 T55-3000031-15 31,00 31,00 31,00 31,00 30,00 31,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
191969 T55-3000031-15 6,74 6,74 6,74 6,72 6,72 6,73 6,75 6,73 6,73 6,73
191969 T55-3000031-15 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2021\gh0169_d1.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_d Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,70
LSL 6,23

Ord. No. CTBPW15 Ser.No. 191969

ra.- o Q erNo usL 717
Remark TQ 30% hard +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.119 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
191969 T55-3000031-15 6,72 6,73 6,72 6,72 6,75 6,72 6,72 6,73 6,76 6,73
191969 T55-3000031-15 31,00 30,00 31,00 30,00 31,00 31,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191969 T55-3000031-15 6,73 6,72 6,72 6,73 6,74 6,74 6,73 6,75 6,74 6,73
191969 T55-3000031-15 31,00 31,00 31,00 31,00 31,00 32,00 31,00 31,00 31,00 31,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: CTBPW15Q Angle degree: 30°
Serial no: GBO0169 Testtorque: 6,7 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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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 15.03.2021
Ord. No. CTBPW15Q Parttype CTBPWI5Q ‘ Contr.item yes
Serial No.  GB0169 _c Char.Descr. VM 1698-4 Inspection Val. 6,70 0,47 i usL 7,17
Serial No. 1024210 Unit Nm 047 ILSL 6238

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 15.03.2021 15:13:28 to 15.03.2021 15:32:43
Rem.  TQ 30% soft +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.119 Nn/A;

USL

X+3s
X
X-3s
6‘2; \ \ \ \ \ \ \ \ \ \ Lt
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s_X+3s
40 7LSL ‘ )‘< ‘ USLﬁ 20 LSL USL 0,001
B E 1 99,99
t 357 | | =35 = 0,1
e \ \ E 20 = 99,5
SR \ \ S 95 5
3257 F255 -
o 3 O | E > 70 30 S,
= 204 \ =20 g = o
ISR | I | F & o 30 70 &
g 15 | 1L F15 o 1
2. Eo 2 5 95
£ 10 | M | £10 ©
< 3 | E [} 99,5
5- ¥ X £5 ¢ 0.1
E b E , 99,99
0 L L L L L L L B | 0 0,001 T T T T T T T T T T
6,2 6,3 6,4 6,5 6,6 6,7 6,8 69 7,07,17,2 62 63 64 65 66 67 68 69 70 71 7.2
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 6.70 X 6.6299
LSL 6.23 Xmin 6.57 X-3s 6.5634
USL 7.17 Xmax 6.69 X+3s 6.6964
T 0.94 R 0.12 6s 0.1331
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 7.06
Critical capability index Cmk 6.01
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_c Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 6,70
LSL 6,23
Ord. No. CTBPW15Q Ser.No. 1024210 USL 717

Remark TQ 30% soft +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.119 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 6,62 6,64 6,61 6,67 6,61 6,64 6,62 6,65 6,64 6,64
1024210 VM1698-4 358,00 | 359,50 @ 358,25 | 363,75 | 358,75 @ 363,25 362,00 364,25 | 362,50 | 364,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 6,66 6,60 6,62 6,64 6,62 6,64 6,62 6,65 6,60 6,65
1024210 VM1698-4 366,75 | 359,50 @ 360,75 | 363,50 | 363,25 @ 362,25 362,25 366,75 | 360,50 | 364,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 6,66 6,66 6,66 6,66 6,63 6,59 6,63 6,64 6,61 6,69
1024210 VM1698-4 365,75 | 366,00 @ 366,25 | 367,25 | 364,00 361,50 363,00 365,50 @ 361,50 | 369,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 6,61 6,62 6,61 6,61 6,63 6,61 6,66 6,66 6,57 6,61
1024210 VM1698-4 362,75 | 362,75 | 361,75 | 362,00 | 363,75 @ 362,00 368,25 367,50 @ 358,50 | 362,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 6,67 6,61 6,62 6,59 6,63 6,65 6,66 6,65 6,65 6,64
1024210 VM1698-4 368,50 | 363,00 363,25 | 360,25 | 366,25 @ 367,00 368,75 367,00 @ 366,25 | 366,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 6,64 6,66 6,63 6,63 6,63 6,66 6,66 6,63 6,63 6,63
1024210 VM1698-4 366,50 | 370,75 | 365,25 | 365,25 | 365,25 @ 368,75 367,75 @ 364,25 | 366,25 | 366,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 6,62 6,60 6,62 6,62 6,63 6,66 6,63 6,62 6,64 6,66
1024210 VM1698-4 364,00 | 363,00 364,50 | 364,25 | 366,00 369,25 364,75 365,75 | 365,25 | 369,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 6,65 6,65 6,61 6,61 6,61 6,62 6,63 6,61 6,62 6,64
1024210 VM1698-4 368,00 | 368,50 @ 365,25 | 363,25 | 364,00 363,75 365,25 363,25 | 366,75 | 366,50
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_c Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 6,70
LSL 6,23

Ord. No. CTBPW15 Ser.No. 1024210

ra.- o Q erNo usL 717
Remark TQ 30% soft +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.119 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 6,65 6,63 6,61 6,63 6,60 6,62 6,62 6,63 6,64 6,61
1024210 VM1698-4 366,50 366,50 366,50 365,75 361,75 368,25 364,75 367,75 366,75 366,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 6,63 6,66 6,65 6,62 6,59 6,60 6,58 6,62 6,60 6,62
1024210 VM1698-4 366,75 370,50 367,75 366,00 357,25 357,50 357,50 362,00 354,75 359,25
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Czapla Date 15.03.2021
Ord. No. CTBPWI15Q Parttype CTBPWI15Q ‘ Contr.item yes
Serial No.  GB0169 _c Char.Descr. T55-3000031-15 Inspection Val. 6,70 0,47 i usL 7,17

Serial No. 191969 Unit Nm  -047 'LSL 623 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 15.03.2021 15:13:28 to 15.03.2021 15:32:43

Rem.  TQ 30% soft +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.119 Nn/A;

72 usL
7,1
7.0+
Z.6,9-
968
— 1 _ _
§6,7j = > = = BT SOSE Socaapr > = S SECCOSEOCOEE| X §(4jf§55
8 6,6
™ -
ﬁl 6.5
6,4
6,3
6.2 T T T T T T T T T T s
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
:LSL ‘x‘ USL: LSL ‘>‘(‘ USL 0,001
704 E70 1 99,99 I
t Il - = a% 0,1
>~60*: “‘ ;609_. 99,5 \;)&
$ 50 Il 5028 , 9% | 5
g 40 = ! “ = 40 % 'o\?' 70 ! 30 §
o 7 Foo = \ o
£ 30 1 1 ~g0= & 30 ] 70 >
! E =
2207 [ ~20% > | 9
E E @ P 99,5
10 " —10 @ 0,1 h‘
] | - t 99,99
0 L L L L L L L I O | 0 0,001 T T T T T T T T T T
6,2 63 6,4 6,5 6,6 6,7 686,9 707172 62 63 64 65 66 67 68 69 70 71 7.2
T55-3000031-15 [Nm] ND _, T55-3000031-15 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 6.70 X 6.7034
LSL 6.23 Xmin 6.70 X-3s 6.6862
usL 7.17 Xmax 6.72 X+3s 6.7206
T 0.94 R 0.02 6s 0.0343
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 27.37
Critical capability index = Cmk 27.17
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page

Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_c Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,70
LSL 6,23
Ord. No. CTBPW15Q Ser.No. 191969 USL 717

Remark TQ 30% soft +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.119 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191969 T55-3000031-15 6,71 6,70 6,70 6,70 6,70 6,71 6,70 6,70 6,70 6,71
191969 T55-3000031-15 360,00 | 364,00 @ 361,00 @ 365,00 | 365,00 @ 368,00 363,00 370,00 @ 367,00 | 370,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
191969 T55-3000031-15 6,72 6,70 6,70 6,70 6,70 6,70 6,71 6,70 6,71 6,70
191969 T55-3000031-15 369,00 | 368,00 361,00 @ 367,00 | 367,00 364,00 367,00 369,00 364,00 | 368,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
191969 T55-3000031-15 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,71 6,71
191969 T55-3000031-15 370,00 | 368,00 @ 369,00 @ 369,00 | 368,00 364,00 368,00 371,00 367,00 | 369,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
191969 T55-3000031-15 6,70 6,70 6,70 6,71 6,71 6,70 6,70 6,71 6,70 6,70
191969 T55-3000031-15 369,00 | 365,00 @ 370,00 | 370,00 | 368,00 367,00 371,00 369,00 @ 362,00 | 363,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
191969 T55-3000031-15 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,71 6,70 6,71
191969 T55-3000031-15 373,00 | 365,00 @ 366,00 @ 365,00 | 371,00 371,00 372,00 369,00 @ 370,00 | 372,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
191969 T55-3000031-15 6,70 6,70 6,71 6,70 6,70 6,70 6,71 6,71 6,71 6,72
191969 T55-3000031-15 368,00 | 371,00 @ 371,00 | 371,00 | 370,00 @ 373,00 372,00 369,00 @ 373,00 | 373,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
191969 T55-3000031-15 6,70 6,70 6,70 6,71 6,70 6,70 6,70 6,70 6,71 6,70
191969 T55-3000031-15 371,00 | 371,00 @ 372,00 | 370,00 | 370,00 @ 371,00 371,00 370,00 @ 373,00 | 372,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
191969 T55-3000031-15 6,71 6,72 6,70 6,71 6,70 6,70 6,71 6,70 6,70 6,71
191969 T55-3000031-15 371,00 | 371,00 @ 369,00 @ 366,00 | 370,00 @ 364,00 369,00 370,00 @ 372,00 | 372,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2021\gh0169_c1.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_c Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,70
LSL 6,23

Ord. No. CTBPW15 Ser.No. 191969

ra.- o Q erNo usL 717
Remark TQ 30% soft +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.119 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
191969 T55-3000031-15 6,72 6,70 6,70 6,71 6,70 6,72 6,70 6,70 6,70 6,70
191969 T55-3000031-15 369,00 370,00 371,00 371,00 368,00 372,00 369,00 371,00 372,00 373,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191969 T55-3000031-15 6,71 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,70
191969 T55-3000031-15 371,00 371,00 372,00 365,00 366,00 360,00 362,00 368,00 359,00 360,00

Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2021\gh0169_c1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: CTBPW15Q Angle degree: 360°
Serial no: GBO0169 Testtorque: 6,7 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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Homologation of nutrunners

Document no: 001/2021
Date: 16.03.2021
Test sheet no. 3
Machine Capability Study 80 %
Multi-stage tightening system Speed 50 rpm
Single-stage tightening system | Speed 100 %
Manufacturer: Apex Tool Group Serial no: GB0169
Test torque: Tq min. + 0.8 (Tq max. - Tq min.) 12,20 Nm
Hard joint (H) 73,79 Nm / Revolution Angle degree
Soft joint (L) 6,11 Nm / Revolution Angle degree
H
a) Tolerance down / up 11,35- 13,05 Nm
Tolerance down / up 7 %
Average torque 12,30 Nm
Standard deviation 0,04 Nm
Torque scatter (99,73%) 0,25 Nm
Cm 6,86
Cok 6,06
b) Min. C,, hard/soft (lowest value) 6,86
Min. C, hard/soft (lowest value) 6,06

Note:

Capability is reached if minimum C,, value 21.67

SN: GB0169 Page 18 of 87
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Page 2 of 3

4,4 %

1125 rpm

30°
360°
L

11,35-13,05 Nm
7%
12,22 Nm
0,03 Nm
0,19 Nm
9,05
8,89





Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen ‘ Operator Name  Czapla Date 15.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0169_h Char.Descr. VM 1698-4 Inspection Val. 12,20 0,85 i USL 13,05

Serial No. 1024210 Unit Nm 08 ILSL 113
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 15.03.2021 09:46:07 to 15.03.2021 10:01:33

Rem.  TQ80% hard +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nnm/A;

13,0 USL
12,8
12,6
S : —
512,47************************************j%;zg_ X+3s
< 7%—%@—%~%% S8 >%<;Z >€% ><>{ v; W - %X@@%Zg%; %&2& Z&x f%%‘ X"Xéee%%*%&%%%?& é’%%ﬁ —y& — X
g"; 22 - - - - S-S~ XX - - — - — - = - T X-3s
2 |
g 12,0i
11,8
11,6
11’4i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s_X+3s X-3s _ X+3s
255k —X USL 25 LSk —X USL 0,001
N F 1 99,99 I
tooA L] | o IR 0,1
320j | : | —20 & 99,5 | ; |
& 1 I Y 95 - o 5
g 15 | F155 SRS N =
8 NN R SRR (0 ‘ | 3 =
° il | - 8 = | | o
5 loj | | | le ..q_J o 30 : ‘ : 70 <
2 1 ‘ Fo2 5 ‘ 95 '
2 ] | 1 F. B b S
< 5 Ml F5 © i 99,5
b ' A C 24 0,1 7 T
] \ n 1t 99,99
0— T 17 T 17 T 1 T | T LI I B 0 0,001 T T T T T T T T T
11,4 11,8 12,2 12,6 13,0 114 116 11,8 12,0 12,2 124 12,6 12,8 13,0
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 12.20 X 12.2984
LSL 11.35 Xmin 12.20 X-3s 12.1745
usL 13.05 Xmax 12.38 X+3s 12.4223
T 1.70 R 0.18 6s 0.2479
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 6.86
Critical capability index = Cmk 6.06
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2021\GB0169_hM.DFD
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_h Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 1024210 LSL 11,35
- S USL 13,05

Remark TQ 80% hard +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,28 12,30 12,36 12,29 12,29 12,28 12,26 12,36 12,28 12,31
1024210 VM1698-4 32,25 28,50 31,75 32,25 30,00 31,50 29,00 30,25 32,00 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 12,30 12,28 12,34 12,33 12,21 12,30 12,28 12,26 12,38 12,29
1024210 VM1698-4 29,50 30,25 29,00 29,75 29,50 30,50 29,50 32,25 31,25 29,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 12,33 12,30 12,23 12,30 12,26 12,35 12,24 12,29 12,25 12,36
1024210 VM1698-4 32,00 29,75 31,25 29,50 29,25 29,75 28,75 30,75 28,75 29,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 12,27 12,31 12,28 12,36 12,29 12,21 12,31 12,32 12,32 12,33
1024210 VM1698-4 28,75 29,00 31,75 29,25 32,00 29,00 29,00 30,00 31,75 29,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,26 12,36 12,26 12,26 12,23 12,27 12,33 12,21 12,34 12,28
1024210 VM1698-4 31,25 29,75 30,50 28,00 30,75 29,25 30,50 31,25 29,50 32,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 12,20 12,33 12,24 12,28 12,24 12,32 12,28 12,35 12,35 12,32
1024210 VM1698-4 29,00 28,50 31,50 28,75 28,50 31,75 29,25 28,50 31,25 29,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,36 12,32 12,31 12,35 12,29 12,29 12,28 12,33 12,31 12,34
1024210 VM1698-4 31,75 29,75 28,50 29,00 29,75 32,50 30,50 29,75 32,25 29,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 12,31 12,29 12,28 12,36 12,29 12,28 12,32 12,26 12,33 12,23
1024210 VM1698-4 29,00 30,00 30,50 29,25 31,50 29,25 30,25 28,25 29,75 29,25
Apex Tool Group GmbH \\htwe0Q006\A ppData\ QW\QWE\M essWert\2021\GB0169_hM.DFD
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_h Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 1024210 LSL 11,35
- S USL 13,05

Remark TQ 80% hard +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A;

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 12,27 12,28 12,34 12,33 12,35 12,27 12,30 12,32 12,25 12,28
1024210 VM1698-4 28,75 28,75 29,75 29,50 30,75 28,75 31,00 32,50 29,50 28,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 12,30 12,33 12,38 12,26 12,34 12,35 12,24 12,25 12,32 12,35
1024210 VM1698-4 29,75 29,50 29,75 30,25 32,25 31,25 30,50 31,75 29,50 32,50
Apex Tool Group GmbH \\htwe0Q006\A ppData\ QW\QWE\M essWert\2021\GB0169_hM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 15.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0169_h Char.Descr. T55-3000031-15 Inspection Val. 12,20 0,85 i USL 13,05
Serial No. 191969 Unit Nm 085 'LSL 1135
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 15.03.2021 09:46:07 to 15.03.2021 10:01:33
Rem.  TQ 80% hard +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nnm/A;
13,0 ] USL
112,84
2 12,6
512,44 _—
i RSO SV A T I VN S I N s e S DB I X, o R e S RS vakv] X+3s
5 12,2 Po0Seasmdoottisobofhosetood e B e e e N s e Vv P Y
o -
S 12,0
™ |
B 11,8
= 4
11,61
11,4i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-393s *-38+3s
7LSL ‘x‘ USLﬁ LSL >‘( ‘ USL 0,001
.o ‘m‘ B 1 99,99 m
- =20 w 0,1
520 11 g 99,5 o
c r >
$ 154 ! 52 % : 5 _
g 7 ol S m 70 | 30 X
= B r o
210 1 F10& o 30 ! 0 &
= r o |
g - i i - 5 u 95 l
< 57 | -5 w = 99,5
] [l L x 0,1 e
] ik r H 99,99
0— T 17 T 1 7 7 7 7 T 7 T 171 0 0,001 T T T T 1 T T T T
11,4 11,8 12,2 12,6 13,0 114 116 11,8 120 12,2 124 12,6 12,8 13,0
T55-3000031-15 [Nm] ND _, T55-3000031-15 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 12.20 X 12.2506
LSL 11.35 Xmin 12.22 X-3s 12.1970
USL 13.05 Xmax 12.30 X+3s 12.3042
T 1.70 R 0.08 6s 0.1071
N<T> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 pP<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 15.87
Critical capability index Cmk 14.92
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_h Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 191969 LSL 11,35
T o USL 13,05
Remark TQ 80% hard +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191969 T55-3000031-15 12,26 12,24 12,25 12,25 12,23 12,24 12,22 12,24 12,27 12,23
191969 T55-3000031-15 33,00 30,00 33,00 33,00 31,00 33,00 30,00 31,00 33,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
191969 T55-3000031-15 12,25 12,25 12,26 12,24 12,22 12,26 12,26 12,24 12,29 12,25
191969 T55-3000031-15 31,00 31,00 30,00 31,00 31,00 32,00 31,00 33,00 32,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
191969 T55-3000031-15 12,25 12,27 12,23 12,25 12,25 12,27 12,24 12,24 12,24 12,27
191969 T55-3000031-15 33,00 31,00 32,00 31,00 30,00 31,00 30,00 32,00 30,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
191969 T55-3000031-15 12,22 12,25 12,25 12,25 12,22 12,26 12,25 12,26 12,26 12,25
191969 T55-3000031-15 30,00 30,00 33,00 30,00 33,00 30,00 30,00 31,00 32,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
191969 T55-3000031-15 12,25 12,27 12,23 12,24 12,22 12,26 12,24 12,23 12,26 12,25
191969 T55-3000031-15 32,00 31,00 32,00 29,00 32,00 30,00 32,00 32,00 31,00 33,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
191969 T55-3000031-15 12,23 12,29 12,23 12,23 12,23 12,27 12,26 12,28 12,24 12,27
191969 T55-3000031-15 30,00 30,00 33,00 30,00 30,00 33,00 31,00 30,00 32,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
191969 T55-3000031-15 12,30 12,27 12,24 12,27 12,24 12,25 12,22 12,27 12,27 12,27
191969 T55-3000031-15 33,00 31,00 30,00 30,00 31,00 34,00 32,00 31,00 33,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
191969 T55-3000031-15 12,23 12,26 12,22 12,27 12,25 12,27 12,23 12,24 12,28 12,25
191969 T55-3000031-15 30,00 31,00 31,00 31,00 33,00 31,00 31,00 29,00 31,00 30,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2021\GB0169_h1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_h Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 191969 LSL 11,35

T o USL 13,05
Remark TQ 80% hard +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
191969 T55-3000031-15 12,24 12,24 12,26 12,26 12,26 12,22 12,27 12,26 12,26 12,23
191969 T55-3000031-15 30,00 30,00 31,00 30,00 32,00 30,00 32,00 33,00 31,00 30,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191969 T55-3000031-15 12,25 12,27 12,27 12,23 12,26 12,28 12,23 12,26 12,24 12,26
191969 T55-3000031-15 31,00 31,00 31,00 31,00 34,00 32,00 31,00 33,00 31,00 34,00

Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2021\GB0169_h1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: CTBPW15Q Angle degree: 30°
Serial no: GB0169 Test torque: 12,2 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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Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen ‘ Operator Name  Czapla Date 15.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0169_g Char.Descr. VM 1698-4 Inspection Val. 12,20 0,85 i USL 13,05

Serial No. 1024210 Unit Nm 08 ILSL 113
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 15.03.2021 10:04:36 to 15.03.2021 10:50:12

Rem.  TQ 80% soft +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nnm/A;

13,0 UsL
12,8
1126
E -
Z£.12,4 243
< T - A LT T T T o T T LT L T T oY S T T T T T e S T e x+3s
o 12,2 P9% S e e e e e e i S e i e e e e e e
G 122/ dovmcen e Y000 00ii 'Saatlatited <iaot st s e d’susa 505000 Rmet Sz 0% a
— —
§ 12,0 ]
11,8
11,6
11’4i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3sx+3s *-3s_X+3s
305t X USL_ 4, LSL - USL 4 901
o] i F 1 99,99 7
a Cog QS i 0,1
207 R arS 99,5 e
o - C | 5y
g 20- ]| 208 ;0% g 5
S N E - S = 70 B 3/ X
= 154 I 15 g =M [ [ o
% ] | | | T2 o 30 - 70 &
§ 107; | “‘ | §10 %’ 5 N - o5 |
2 |l ! F = I 995
5 JI |\‘ 5 & 01 A :
. c (R 99,99
0— | L \J | N T 1 T 1 T 7 7T 0 0,001 T T T \‘ ! \‘ T T T T
11,4 11,8 12,2 12,6 13,0 114 116 11,8 12,0 12,2 124 12,6 12,8 13,0
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 12.20 X 12.2150
LSL 11.35 Xmin 12.15 X-3s 12.1210
usL 13.05 Xmax 12.31 X+3s 12.3090
T 1.70 R 0.16 6s 0.1879
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 9.05
Critical capability index = Cmk 8.89
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_g Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 1024210 LSL 11,35
- S USL 13,05

Remark TQ 80% soft +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,23 12,25 12,20 12,16 12,28 12,20 12,19 12,20 12,20 12,20
1024210 VM1698-4 363,75 | 362,25 | 375,75 | 372,25 | 361,00 @ 358,25 375,00 368,25 | 361,75 | 362,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 12,22 12,21 12,23 12,31 12,17 12,26 12,22 12,25 12,22 12,23
1024210 VM1698-4 376,25 | 374,50 | 360,25 | 362,00 | 358,50 @ 360,50 354,50 355,50 @ 368,00 | 347,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 12,25 12,22 12,23 12,25 12,15 12,22 12,23 12,22 12,17 12,22
1024210 VM1698-4 358,25 | 368,25 | 350,00 | 344,00 | 368,75 @ 358,25 354,75 368,50 @ 367,25 | 354,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 12,21 12,20 12,25 12,25 12,17 12,22 12,21 12,21 12,23 12,26
1024210 VM1698-4 365,00 | 364,25 @ 357,50 | 361,50 | 369,00 363,25 362,75 362,75 | 360,75 | 363,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,20 12,21 12,23 12,24 12,22 12,24 12,17 12,19 12,22 12,21
1024210 VM1698-4 365,50 | 358,00 351,75 | 353,75 | 360,50 @ 361,25 367,25 355,25 | 366,75 | 369,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 12,25 12,24 12,23 12,17 12,21 12,22 12,25 12,21 12,15 12,21
1024210 VM1698-4 344,50 | 347,50 | 364,00 @ 365,00 | 364,25 @ 354,25 360,00 365,25 | 361,75 | 356,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,15 12,19 12,23 12,24 12,18 12,27 12,23 12,18 12,27 12,17
1024210 VM1698-4 362,00 | 366,00 @ 357,00 @ 358,00 | 368,50 @ 371,00 354,00 350,00 @ 357,25 | 368,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 12,23 12,20 12,22 12,16 12,21 12,19 12,15 12,22 12,26 12,24
1024210 VM1698-4 361,25 | 358,25 | 365,00 | 359,75 | 358,25 @ 369,00 353,00 355,25 | 362,25 | 362,75
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_g Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 1024210 LSL 11,35

T o USL 13,05
Remark TQ 80% soft +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 12,21 12,20 12,22 12,26 12,20 12,20 12,24 12,19 12,22 12,20
1024210 VM1698-4 371,25 363,50 353,75 364,50 374,25 357,00 352,00 368,25 361,75 354,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 12,21 12,21 12,26 12,26 12,21 12,18 12,18 12,16 12,22 12,21
1024210 VM1698-4 363,25 370,00 360,50 358,50 353,50 358,75 371,75 363,00 353,75 365,00
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Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 15.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0169_g Char.Descr. T55-3000031-15 Inspection Val. 12,20 0,85 i USL 13,05
Serial No. 191969 Unit Nm 085 'LSL 1135
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 15.03.2021 10:04:35 to 15.03.2021 10:50:12
Rem.  TQ 80% soft +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nn/A;
13,0 USL
1 12,8
2 12,6
S 12,4+
I S 0 A TS s 500 SIS _ e e s Y X3S
8 12,2 i% é a S G e = S > S SEESSSD S X X-3’35
S 12,0
™ |
B 11,8
= 4
11,6
11’4i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
xB8s *-883s
40LSL X USL_,, LSL X USL 4 901
3 g 1 99,99 |
t 357 | - 35 = L 0,1
e it ;BOQ 99,5 P
TN Il S 95 | 5
3257 255 ‘ =
SN 1 .S g 710 ‘ 30 &
= 204 ‘ ‘ £20 g =M ‘ o
TR F & o 30 ! 70 &
2154 il F15 o ‘ I
2. Eo 2 5 95
210 | ‘\ =10 & |
| C 3] m 99,5
5 it F5 X 0,1 Hr
E | | : il 99,99
0+ T L L L L L L L B 0 0,001 T T T T T T T T T
11,4 11,8 12,2 12,6 13,0 114 116 11,8 12,0 12,2 124 12,6 12,8 13,0
T55-3000031-15 [Nm] ND _, T55-3000031-15 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 12.20 X 12.2101
LSL 11.35 Xmin 12.20 X-3s 12.1783
usL 13.05 Xmax 12.25 X+3s 12.2419
T 1.70 R 0.05 6s 0.0635
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 26.76
Critical capability index Cmk 26.44
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Machine Capability Study Page

Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_g Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 191969 LSL 11,35
- S USL 13,05

Remark TQ 80% soft +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191969 T55-3000031-15 12,20 12,22 12,20 12,20 12,21 12,22 12,20 12,22 12,20 12,21
191969 T55-3000031-15 362,00 | 357,00 @ 371,00 | 369,00 | 360,00 358,00 371,00 363,00 @ 357,00 | 360,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
191969 T55-3000031-15 12,22 12,20 12,20 12,25 12,22 12,22 12,20 12,22 12,21 12,20
191969 T55-3000031-15 372,00 | 373,00 @ 353,00 @ 362,00 | 355,00 355,00 350,00 353,00 368,00 | 346,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
191969 T55-3000031-15 12,22 12,21 12,20 12,21 12,21 12,21 12,21 12,23 12,20 12,20
191969 T55-3000031-15 356,00 | 365,00 @ 349,00 | 342,00 | 363,00 356,00 351,00 363,00 @ 362,00 | 347,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
191969 T55-3000031-15 12,21 12,21 12,22 12,22 12,21 12,21 12,20 12,20 12,21 12,21
191969 T55-3000031-15 364,00 | 359,00 352,00 @ 359,00 | 366,00 358,00 361,00 359,00 @ 356,00 | 361,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
191969 T55-3000031-15 12,21 12,21 12,20 12,23 12,22 12,22 12,20 12,20 12,23 12,20
191969 T55-3000031-15 361,00 | 355,00 @ 348,00 @ 354,00 | 356,00 356,00 365,00 352,00 364,00 | 365,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
191969 T55-3000031-15 12,21 12,20 12,21 12,20 12,21 12,21 12,21 12,21 12,21 12,21
191969 T55-3000031-15 342,00 | 344,00 @ 363,00 | 362,00 | 362,00 345,00 358,00 361,00 @ 358,00 | 354,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
191969 T55-3000031-15 12,20 12,20 12,20 12,20 12,20 12,23 12,21 12,22 12,21 12,22
191969 T55-3000031-15 358,00 | 365,00 @ 353,00 @ 351,00 | 366,00 @ 370,00 351,00 347,00 @ 356,00 | 364,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
191969 T55-3000031-15 12,20 12,21 12,23 12,21 12,20 12,21 12,20 12,22 12,21 12,21
191969 T55-3000031-15 355,00 | 356,00 @ 364,00 @ 355,00 | 357,00 366,00 349,00 348,00 @ 359,00 | 357,00
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Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_g Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 191969 LSL 11,35

T o USL 13,05
Remark TQ 80% soft +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
191969 T55-3000031-15 12,20 12,21 12,22 12,23 12,20 12,21 12,21 12,22 12,20 12,20
191969 T55-3000031-15 368,00 356,00 347,00 359,00 372,00 355,00 343,00 362,00 360,00 345,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191969 T55-3000031-15 12,20 12,20 12,25 12,20 12,21 12,21 12,21 12,20 12,20 12,22
191969 T55-3000031-15 356,00 365,00 357,00 357,00 353,00 357,00 364,00 360,00 353,00 363,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: CTBPW15Q Angle degree: 360°
Serial no: GB0169 Test torque: 12,2 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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Homologation of nutrunners

Document no: 001/2021
Date: 16.03.2021
Test sheet no. 4
Machine Capability Study 100 %
Multi-stage tightening system Speed 50 rpm
Single-stage tightening system O Speed 100 %
Manufacturer: Apex Tool Group Serial no:
Test torque: Tq max. 14,40 Nm
Hard joint (H) 87,07 Nm / Revolution
Soft joint (L) 7,19 Nm / Revolution
H
a) Tolerance down / up 13,39 - 15,41 Nm
Tolerance down / up 7 %
Average torque 14,51 Nm
Standard deviation 0,05 Nm
Torque scatter (99,73%) 0,27 Nm
Cm 7,35
Cok 6,54
b) Min. C,, hard/soft (lowest value) 7,35
Min. C, hard/soft (lowest value) 6,54

Note:

Capability is reached if minimum C,, value 21.67
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Angle degree

Angle degree

Annex 2

Page 3 of 3

4,4 %

1125 rpm

30°
360°
L

13,39-15,41 Nm
7%
14,38 Nm
0,04 Nm
0,22 Nm
9,38
9,24





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 15.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0169_b Char.Descr. VM 1698-4 Inspection Val. 14,40 1,01 i UsL 1541
Serial No. 1024210 Unit Nm  -101 ILSL 1339

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 15.03.2021 07:43:58 to 15.03.2021 08:01:13
Rem.  TQ 100% hard +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.120 Nnm/A;

15,5

USL
1 15’0i
T ] -
Z TR K K oot XX o e o T e X o X T 0 R w oo X e T T TR T TR T T x| X+3s
T 145 PSS AR Moot 2 K s ol ot ptos oot 256 M0 sl ool
§ - Y Y - - - - — - — - — - = — - — - — - — = - — - = - — - x-3s
9 i}
2 -
> 14,0
13,5
b LSL
T \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s Xx+3s X-3s _X+3s
20 LSL ‘ )‘< ‘ USL 20 LSL )‘< USL 0,001
i L 1 99,99 ‘
t ] 2 | 0.1
2 16 ' -16 & 99,5
g ] | I 5
g 127 ¥ K 22 = 70 3 =
s Ml L& Q "
£ s | \ | -8 = o 30 70 &
2 A L2 5 95 '
2 | H 8
< 4+ —4 99,5
| | | | @ 0,1
y“ | | 99,99
O L R B B | O 0,001 T T T T T T T T T 1
13,5 14,0 14,5 15,0 15,5 13,5 14,0 15,0 15,5
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 14.40 X 14.5116
LSL 13.39 Xmin 14.42 X-3s 14.3742
usL 15.41 Xmax 14.61 X+3s 14.6490
T 2.02 R 0.19 6s 0.2747
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 7.35
Critical capability index = Cmk 6.54
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_b Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 1024210 LSL 13,39
. No. -INO- UsL 15,41

Remark TQ 100% hard +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.120 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 14,59 14,47 14,61 14,45 14,60 14,49 14,55 14,55 14,56 14,58
1024210 VM1698-4 29,25 29,50 30,75 29,50 30,00 30,00 30,75 31,00 29,25 28,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 14,55 14,55 14,52 14,47 14,58 14,47 14,57 14,48 14,47 14,55
1024210 VM1698-4 28,00 29,25 32,00 29,75 28,75 29,25 30,00 31,25 30,25 30,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 14,50 14,51 14,54 14,52 14,58 14,53 14,45 14,52 14,49 14,50
1024210 VM1698-4 31,50 31,75 29,50 29,00 30,75 31,50 29,50 29,25 31,25 32,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 14,50 14,49 14,54 14,48 14,53 14,55 14,52 14,54 14,50 14,45
1024210 VM1698-4 29,75 29,50 31,75 29,25 30,25 31,50 29,25 31,00 31,75 29,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 14,58 14,44 14,51 14,51 14,46 14,57 14,50 14,46 14,49 14,51
1024210 VM1698-4 30,25 31,75 29,50 29,75 29,50 30,00 31,25 31,50 29,75 30,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 14,58 14,56 14,46 14,48 14,42 14,61 14,49 14,50 14,55 14,45
1024210 VM1698-4 31,75 29,75 30,50 31,50 30,50 30,50 30,75 29,00 30,00 30,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 14,54 14,55 14,48 14,49 14,56 14,47 14,50 14,53 14,52 14,54
1024210 VM1698-4 28,50 29,75 31,50 29,25 29,00 28,75 32,00 29,25 29,25 28,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 14,51 14,50 14,55 14,47 14,49 14,45 14,51 14,42 14,47 14,56
1024210 VM1698-4 31,25 31,25 30,25 30,25 31,00 29,75 29,00 28,75 29,00 28,50
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_b Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 1024210 LSL 13,39

T o USL 15,41
Remark TQ 100% hard +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.120 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 14,51 14,45 14,54 14,53 14,51 14,44 14,51 14,47 14,61 14,42
1024210 VM1698-4 28,75 32,00 30,00 29,75 29,25 29,00 31,00 32,00 29,00 31,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 14,51 14,51 14,44 14,45 14,48 14,55 14,49 14,50 14,52 14,58
1024210 VM1698-4 30,00 30,00 31,75 30,25 28,25 32,00 29,50 30,25 32,00 31,00
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 15.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0169_b Char.Descr. T55-3000031-15 Inspection Val. 14,40 1,01 i USL 1541
Serial No. 191969 Unit Nm  -101 LSL 1339 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 15.03.2021 07:43:58 to 15.03.2021 08:01:13
Rem.  TQ 100% hard +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.120 Nm/A;
15,5
USL
h ]
= 15,0 N
Z‘ |
o i}
7 | X+3s
< 14,5 X
3 8 x-3s
S i}
o 4
o
Q i}
6 14,0
T i
[ i}
13,5
b LSL
T \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-3$3s
o5 7LSL ‘>‘(‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R ]l o 01
%20 e -20 & 99,5
§ - I - g, % 5
g1 11 Sl TN 0 £
e ] Il - €T 0 %
5 10 ‘ ‘ ‘ —10 ; —
2 1 | Fo2 5 95 '
o ] 1| F ©
< 5 -5 @ 99,5
7 14 | C 4 0’1
] | | r 99,99
0\\\\\\\\\\\\\\\\\\\\\\\0 0,001 —— T T T T T
13,5 14,0 14,5 15,0 15,5 13,5 14,0 15,0 15,5
T55-3000031-15 [Nm] ND _, T55-3000031-15 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 14.40 X 14.4670
LSL 13.39 Xmin 14.43 X-3s 14.4077
usL 15.41 Xmax 14.51 X+3s 14.5263
T 2.02 R 0.08 6s 0.1186
N<t> 100 p<t> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 17.03
Critical capability index Cmk 15.90
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_b Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 191969 LSL 13,39
T o USL 15,41
Remark TQ 100% hard +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.120 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191969 T55-3000031-15 14,47 14,46 14,47 14,48 14,50 14,43 14,44 14,48 14,49 14,48
191969 T55-3000031-15 31,00 31,00 32,00 31,00 32,00 32,00 33,00 32,00 31,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
191969 T55-3000031-15 14,51 14,45 14,46 14,48 14,49 14,44 14,47 14,48 14,47 14,49
191969 T55-3000031-15 30,00 31,00 33,00 32,00 31,00 31,00 32,00 33,00 32,00 32,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
191969 T55-3000031-15 14,48 14,46 14,48 14,46 14,48 14,50 14,46 14,47 14,43 14,45
191969 T55-3000031-15 33,00 33,00 31,00 31,00 33,00 33,00 31,00 31,00 33,00 34,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
191969 T55-3000031-15 14,46 14,47 14,46 14,48 14,49 14,49 14,49 14,46 14,47 14,45
191969 T55-3000031-15 31,00 31,00 33,00 31,00 32,00 33,00 31,00 33,00 34,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
191969 T55-3000031-15 14,48 14,45 14,46 14,46 14,43 14,50 14,46 14,46 14,44 14,45
191969 T55-3000031-15 32,00 33,00 31,00 31,00 31,00 32,00 33,00 33,00 32,00 32,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
191969 T55-3000031-15 14,51 14,50 14,46 14,45 14,47 14,48 14,48 14,48 14,49 14,45
191969 T55-3000031-15 34,00 31,00 33,00 33,00 32,00 32,00 33,00 30,00 31,00 32,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
191969 T55-3000031-15 14,48 14,48 14,47 14,45 14,49 14,48 14,46 14,49 14,46 14,45
191969 T55-3000031-15 30,00 32,00 33,00 31,00 31,00 30,00 34,00 31,00 31,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
191969 T55-3000031-15 14,45 14,44 14,50 14,44 14,45 14,43 14,48 14,46 14,47 14,48
191969 T55-3000031-15 33,00 33,00 32,00 32,00 33,00 32,00 31,00 31,00 31,00 31,00
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Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_b Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 191969 LSL 13,39
. No. -INO- UsL 15,41

Remark TQ 100% hard +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.120 Nm/A;

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
191969 T55-3000031-15 14,45 14,46 14,46 14,46 14,51 14,44 14,46 14,45 14,48 14,45
191969 T55-3000031-15 31,00 34,00 32,00 31,00 31,00 31,00 33,00 34,00 31,00 33,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191969 T55-3000031-15 14,48 14,43 14,43 14,46 14,45 14,44 14,45 14,48 14,48 14,48
191969 T55-3000031-15 32,00 32,00 34,00 32,00 30,00 33,00 31,00 32,00 34,00 33,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: CTBPW15Q Angle degree:  30°
Serial no:  GB0169 Testtorque: 14,4 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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Control System

Plant ATG Westhausen ‘ Operator Name  Czapla Date 15.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0169_a Char.Descr. VM 1698-4 Inspection Val. 14,40 1,01 i UsL 1541

Serial No. 1024210 Unit Nm  -101 ILSL 1339
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2

Cust.Name Cleco

Reference System VM1698-4

Test Electronic M PRO400

Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 15.03.2021 08:30:23 to 15.03.2021 09:41:15
Rem.  TQ 100% soft +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.120 Nm/A;

15,5
USL
1 15,0 N
€ ]
£ ]
¥ 14,5 —_  X+3s
* 8 X
3 il X-3s
9 |
2 -
> 14,0
13,5
b LSL
T \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3sx+3s
o5 7LSL ‘ )‘< ‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R ]| o 01
%20 . -20 & 99,5
5 - 1l SN 5
S N T8 <o 70 3 =
2 - ! - & ‘.
Q - [ e T
€107 al & “10% o 30 70 &
2 \ S 5 95 !
o | M | Fe 8
< 5 ] | -5 © 99,5
] | | i C @ 0,1
] C 99,99
00— L J\I \Ih\ L B B B B 0 0,001 —— T T T T
13,5 14,0 14,5 15,0 15,5 13,5 15,0 15,5
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 14.40 X 14.3846
LSL 13.39 Xmin 14.31 X-3s 14.2769
usL 15.41 Xmax 14.49 X+3s 14.4923
T 2.02 R 0.18 6s 0.2153
N<t> 100 p<T> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 9.38
Critical capability index Cmk 9.24
¢ The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_a Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 1024210 LSL 13,39
- S USL 15,41

Remark TQ 100% soft +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.120 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 14,37 14,32 14,46 14,33 14,42 14,38 14,41 14,38 14,39 14,34
1024210 VM1698-4 357,50 | 357,50 @ 356,75 | 357,50 | 355,75 @ 361,25 363,00 361,25 | 362,50 | 358,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 14,40 14,36 14,38 14,41 14,33 14,38 14,39 14,38 14,43 14,38
1024210 VM1698-4 352,00 | 349,75 @ 360,25 | 354,75 | 349,50 @ 361,50 359,50 365,00 @ 352,00 | 360,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 14,39 14,33 14,35 14,34 14,44 14,40 14,44 14,37 14,40 14,36
1024210 VM1698-4 365,50 | 354,25 @ 367,75 | 363,00 | 368,00 356,00 363,75 353,50 @ 356,25 | 360,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 14,49 14,34 14,41 14,41 14,37 14,43 14,37 14,39 14,47 14,38
1024210 VM1698-4 353,25 | 361,00 @ 355,50 | 365,00 | 362,25 @ 365,00 349,50 365,50 @ 357,50 | 361,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 14,36 14,34 14,35 14,41 14,37 14,41 14,39 14,36 14,37 14,40
1024210 VM1698-4 349,75 | 362,25 | 350,50 | 364,50 | 358,25 @ 373,25 351,25 365,00 @ 359,75 | 357,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 14,37 14,44 14,43 14,41 14,32 14,40 14,36 14,38 14,39 14,39
1024210 VM1698-4 362,50 | 357,50 @ 361,00 @ 357,75 | 353,00 @ 346,75 367,25 363,00 @ 360,75 | 369,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 14,35 14,40 14,34 14,47 14,34 14,40 14,31 14,41 14,36 14,34
1024210 VM1698-4 358,50 | 372,50 | 364,25 | 361,00 | 358,25 @ 374,75 353,25 362,25 | 361,75 | 365,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 14,39 14,35 14,34 14,38 14,36 14,40 14,38 14,31 14,39 14,34
1024210 VM1698-4 353,50 | 362,50 @ 350,50 | 361,50 | 353,75 @ 365,00 354,50 353,75 | 368,50 | 349,75
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_a Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 1024210 LSL 13,39

T o USL 15,41
Remark TQ 100% soft +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.120 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 14,37 14,42 14,38 14,35 14,41 14,39 14,45 14,37 14,42 14,40
1024210 VM1698-4 368,75 359,50 354,25 359,25 356,50 358,75 357,75 359,25 352,50 368,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 14,36 14,40 14,41 14,38 14,40 14,42 14,40 14,37 14,43 14,40
1024210 VM1698-4 365,00 356,00 366,25 362,25 368,00 359,25 367,25 341,25 365,50 354,00

Apex Tool Group GmbH \\htwe0Q006\A ppData\ QW\QWE\M essWert\2021\GB0169_aM.DFD

SN: GB0169 Page 43 of 87






Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Czapla Date 15.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0169_a Char.Descr. T55-3000031-15 Inspection Val. 14,40 1,01 i UsL 1541

Serial No. 191969 Unit Nm  -101 LSL 1339 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 15.03.2021 08:30:23 to 15.03.2021 09:41:15

Rem.  TQ 100% soft +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.120 NnV/A;

15,5
USL
h ]
= 15,0 N
Z‘ |
o i}
Fl| -
< 14,5 —
o OGO TER RS IR e e SO SRAT R RABOSOBD SRR 5 S X %"
3 ]
o
Q i}
6 14,0
T i
[ i}
13,5
b LSL
T \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
%38s
40 7LSL ‘)‘<‘ USLﬁ 20 LSL USL 0,001
B E 1 99,99
t 357 Il £35 01
o) 30; i E 30 = 99,5
; 25 : M : 25 ? ! % >
S “‘ TS = 70 3 =
= 204 ‘ ‘ =20 g & o
g 7 F & o 30 70 &
g 154 10 E15 o 1
2. 7 FLoS 5 95
S 10— [ F10 S
< 3 = 9] 99,5
5 | 5 & 0,1
3 | B 99,99
0\\\\\\\\\\\\\\\\\\\\\\\0 0,001 —— T T T T T T
13,5 14,0 14,5 15,0 15,5 13,5 14,0 15,0 15,5
T55-3000031-15 [Nm] ND _, T55-3000031-15 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 14.40 X 14.4106
LSL 13.39 Xmin 14.40 X-3s 14.3785
usL 15.41 Xmax 14.44 X+3s 14.4427
T 2.02 R 0.04 6s 0.0643
N<t> 100 p<T> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 31.42
Critical capability index = Cmk 31.09
¢ The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page

Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_a Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 191969 LSL 13,39
- S USL 15,41

Remark TQ 100% soft +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.120 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191969 T55-3000031-15 14,42 14,41 14,42 14,41 14,41 14,41 14,41 14,42 14,40 14,40
191969 T55-3000031-15 351,00 | 356,00 @ 355,00 @ 357,00 | 352,00 356,00 358,00 361,00 @ 356,00 | 358,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
191969 T55-3000031-15 14,42 14,41 14,41 14,41 14,40 14,40 14,44 14,41 14,41 14,40
191969 T55-3000031-15 346,00 | 352,00 @ 357,00 | 350,00 | 349,00 357,00 359,00 363,00 @ 350,00 | 356,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
191969 T55-3000031-15 14,41 14,41 14,40 14,40 14,40 14,43 14,42 14,41 14,40 14,40
191969 T55-3000031-15 361,00 | 352,00 366,00 @ 360,00 | 364,00 355,00 356,00 353,00 @ 355,00 | 360,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
191969 T55-3000031-15 14,41 14,40 14,42 14,43 14,40 14,44 14,41 14,40 14,42 14,40
191969 T55-3000031-15 350,00 | 362,00 @ 355,00 @ 360,00 | 360,00 364,00 345,00 @ 362,00 355,00 | 361,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
191969 T55-3000031-15 14,41 14,41 14,40 14,42 14,40 14,40 14,41 14,40 14,42 14,43
191969 T55-3000031-15 345,00 | 361,00 @ 346,00 @ 361,00 | 358,00 @ 369,00 352,00 363,00 @ 358,00 | 356,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
191969 T55-3000031-15 14,41 14,43 14,44 14,41 14,41 14,40 14,40 14,42 14,40 14,40
191969 T55-3000031-15 361,00 | 356,00 @ 360,00 @ 356,00 | 350,00 @ 344,00 366,00 360,00 358,00 | 367,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
191969 T55-3000031-15 14,41 14,40 14,40 14,41 14,41 14,43 14,40 14,40 14,40 14,42
191969 T55-3000031-15 357,00 | 368,00 @ 363,00 @ 356,00 | 359,00 370,00 352,00 356,00 @ 360,00 | 363,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
191969 T55-3000031-15 14,43 14,42 14,40 14,42 14,42 14,44 14,42 14,40 14,42 14,40
191969 T55-3000031-15 350,00 | 363,00 @ 349,00 @ 360,00 | 351,00 362,00 353,00 352,00 @ 368,00 | 345,00
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_a Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 191969 LSL 13,39

T o USL 15,41
Remark TQ 100% soft +/-7% * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.120 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
191969 T55-3000031-15 14,40 14,41 14,41 14,40 14,41 14,42 14,41 14,41 14,41 14,40
191969 T55-3000031-15 367,00 355,00 350,00 358,00 353,00 357,00 355,00 359,00 346,00 368,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191969 T55-3000031-15 14,41 14,40 14,41 14,42 14,41 14,40 14,40 14,41 14,41 14,41
191969 T55-3000031-15 364,00 354,00 361,00 362,00 364,00 357,00 365,00 340,00 364,00 354,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: CTBPW15Q Angle degree: 360°
Serial no: GB0169 Test torque: 14,4 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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Homologation of nutrunners

Document no: 001/2021
Date: 16.03.2021
General Specifications
Manufacturer: Apex Tool Group Tool type: CellTek Tool
Model: CTBPW15Q Serial no: GB0169

Torque range: 3,4 Nm to 14,4 Nm
Difference evaluation: Reference/Tool at 40°/ 60 %

Capability examination

Snugfit value: 2,88 Nm Torque tolerance £ 7 %
Target torque: 8,64 Nm Tolerance: 3,76 % + 1,88 %
Angle degree: 40° Tolerance: 2,9° +1,4°

Formula derivation:

Tool with angle correction

For measurements, the screwdriver must be held by hand and alternately moved.
In the column "Move +", the angle range in the screw direction,

In the column "Move -" of the direction opposite the direction of tightening,

within this range, the tool has to be moved.

Pay attention to changing angle values and directions of movement.

The indicated maximum values for "Move +" and "Move -"

have per measurement series minimum 5 times.

Move Test conditions

0 0-25° Tool hand held

SN: GB0169 Page 48 of 87
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 8,74 40,00 8,64 37,50 0,10 2,50
2 8,68 40,00 8,64 38,00 0,04 2,00
3 8,81 40,00 8,73 37,50 0,08 2,50
4 8,72 40,00 8,72 38,00 0,00 2,00
5 8,65 40,00 8,60 3775 0,05 2,25
6 8,77 40,00 8,70 38,00 0,07 2,00
7 8,57 40,00 8,56 38,25 0,01 1,75
8 8,65 40,00 8,54 37,50 0,11 2,50
9 8,76 40,00 8,77 38,00 0,01 2,00

10 8,78 40,00 8,76 38,00 0,02 2,00
11 8,66 40,00 8,61 3775 0,05 2,25
12 8,67 40,00 8,61 38,00 0,06 2,00
13 8,69 40,00 8,65 38,25 0,04 175
14 8,80 40,00 8,76 37.25 0,04 2,75
15 8,73 40,00 8,69 3775 0,04 2,25
16 8,73 40,00 8,68 3775 0,05 2,25
17 8,64 40,00 8,55 3775 0,09 2,25
18 8,54 40,00 8,48 3775 0,06 2,25
19 8,68 40,00 8,60 38,00 0,08 2,00
20 843 40,00 8,42 38,00 0,01 2,00
21 8,50 40,00 8,43 3775 0,07 2,25
22 8,65 40,00 8,65 38.25 0,00 175
23 8,79 40,00 8,69 37,50 0,10 2,50
24 8,69 40,00 8,66 37,50 0,03 2,50
25 8,80 40,00 8,73 38,00 0,07 2,00
26 8,79 40,00 8,72 3775 0,07 2,25
27 8,61 40,00 8,59 3775 0,02 2,25
28 8,63 40,00 8,54 38,00 0,09 2,00
29 8,44 40,00 8,45 38,50 0,01 1,50
30 8,65 40,00 8,54 38,00 0,11 2,00
31 8,63 40,00 8,59 38,00 0,04 2,00
32 8,63 40,00 8,54 3775 0,09 2,25
33 8,73 40,00 8,69 3775 0,04 2,25
34 8,73 40,00 8,72 38,00 0,01 2,00
35 8,84 40,00 8,73 38,00 0,11 2,00
36 8,49 40,00 8,43 3775 0,06 2,25
37 8,62 40,00 8,52 38,00 0,10 2,00
38 8,55 40,00 8,52 38,00 0,03 2,00
39 8,58 40,00 8,47 37,50 0,11 2,50
40 8,53 40,00 8,50 38,50 0,03 1,50
41 8,81 40,00 8,75 38,00 0,06 2,00
42 8,71 40,00 8,72 38,50 0,01 1,50
43 8,77 40,00 8,72 3775 0,05 2,25
44 8,70 40,00 8,67 38,00 0,03 2,00
45 8,78 40,00 8,68 3775 0,10 2,25
46 8,81 40,00 8,77 38.25 0,04 175
47 8,76 40,00 8,75 38,25 0,01 175
48 8,72 40,00 8,69 38,00 0,03 2,00
49 8,80 40,00 8,68 3775 0,12 2,25
50 8,78 40,00 8,72 38,00 0,06 2,00
51 8,72 40,00 8,71 38,00 0,01 2,00
52 8,81 40,00 8,77 38,25 0,04 175
53 8,74 40,00 8,67 38,00 0,07 2,00
54 8,74 40,00 8,74 38,00 0,00 2,00
55 8,71 40,00 8,69 3775 0,02 2,25
56 8,80 40,00 8,75 38,00 0,05 2,00
57 8,78 40,00 8,70 3775 0,08 2,25
58 8,76 40,00 8,74 38.25 0,02 175
59 8,71 40,00 8,70 38,25 0,01 175
60 8,80 40,00 8,73 3775 0,07 2,25
61 8,82 40,00 8,74 38,25 0,08 175
62 8,83 40,00 8,80 38,50 0,03 1,50
63 8,79 40,00 8,69 38,00 0,10 2,00
64 8,73 40,00 8,66 38,00 0,07 2,00
65 8,73 40,00 8,74 38,50 0,01 1,50
66 8,78 40,00 8,66 3775 0,12 2,25
67 8,76 40,00 8,71 38,25 0,05 175
68 8,74 40,00 8,70 38,25 0,04 175
69 8,68 40,00 8,60 37.25 0,08 2,75
70 8,71 40,00 8,69 38,50 0,02 1,50
71 8,77 40,00 8,67 38,00 0,10 2,00
72 8,80 40,00 8,70 3775 0,10 2,25
73 8,68 40,00 8,63 3775 0,05 2,25
74 8,83 40,00 8,75 3775 0,08 2,25
75 8,68 40,00 8,64 38,25 0,04 175
76 8,83 40,00 8,76 38,00 0,07 2,00
77 8,72 40,00 8,67 38,00 0,05 2,00
78 8,77 40,00 8,68 3775 0,09 2,25
79 8,50 40,00 8,44 38,25 0,06 175
80 8,64 40,00 8,57 3775 0,07 2,25
81 8,80 40,00 8,74 38,00 0,06 2,00
82 8,63 40,00 8,56 37.25 0,07 2,75
83 8,76 40,00 8,70 38,00 0,06 2,00
84 8,77 40,00 8,70 37,50 0,07 2,50
85 8,79 40,00 8,71 38,00 0,08 2,00
86 8,58 40,00 8,51 38,00 0,07 2,00
87 8,73 40,00 8,63 37,50 0,10 2,50
88 8,71 40,00 8,58 37,50 0,13 2,50
89 8,65 40,00 8,63 38,50 0,02 1,50
90 8,74 40,00 8,68 38,00 0,06 2,00
91 8,68 40,00 8,59 37,50 0,09 2,50
92 8,76 40,00 8,71 38.25 0,05 175
93 8,67 40,00 8,57 3775 0,10 2,25
94 8,78 40,00 8,69 38,00 0,09 2,00
95 8,67 40,00 8,61 3775 0,06 2,25
96 8,67 40,00 8,60 3775 0,07 2,25
97 8,59 40,00 8,55 38,00 0,04 2,00
98 8,57 40,00 8,48 38,25 0,09 175
99 8,60 40,00 8,52 3775 0,08 2,25
100 8,41 40,00 8,38 3775 0,03 2,25
Standard deviation: 0,032 0,287
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Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: CTBPW15Q Serialno:  GBO0169
Target torque: 8,64 Nm 60 % of max. torque
Angle degree: 40° Tool with angle correction

9,9
9,7
9,4
9,2

8,9
86 —e— Torque, Tool

8,4
8,1
7.9
7,6

7.3 . . . . . . : : :
1 10 19 28 37 46 55 64 73 82 91 100
Measurement

—a— Torque, Control
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41 —e— Angle degree,
40 Tool
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36
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Measurement
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Control System

Plant ATG Westhausen ‘ Operator Name  Czapla Date  15.03.2021
Ord. No. CTBPWI15Q Parttype CTBPWI15Q ‘ Contr.item yes
Serial No.  GB0169_k Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 EUSL 45,00

Serial No. 1024210 Unit Grad  -500 /LSL 3500 |
Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 15.03.2021 13:36:16 to 15.03.2021 14:00:37

Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.119 Nm/A; with Gyroscope

45 USL
44—
1 43i
8 42i
O 41+
<
o 40—
8 7 _
= 39f ——————————————————————————————————————— X+3s
S 38 5ot el J- S /WM;
3y— - — - — = - — - — - — - — - — - — - — - — - — - - — - — = — X-3s
36
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _x+3s x-3s _ x+3s
405t -t USL_ 40 LSL — USL 0,001
B E 1 99,99
t 357 | | =35 = R 01
230 E I | E 30 = 99,5 - ; :
- I =
RN NN - % e 5
3257 \ 255 ! — -
9] E | | E S '\3‘ 70 + + 30 é,
= 20 \ F203 = ‘ ‘ o
27 | | S RS- ) - 0 &
g 154 o | F15 o | ! | I
E | - 5 | 95
$10-= | ol | “10 8 Fall
<4 | F o ! 99,5
5 ! ! F5 X 0,1 e
= = ; ‘ ‘ ‘ 99,99
0 L e B I I B 0 0,001 T T T T T T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
VM1698-4 [Grad] ND _, VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics
Tm 40.00 X 37.9275
LSL 35.00 Xmin 37.25 X-3s 37.0661
usL 45.00 Xmax 38.50 X+3s 38.7889
T 10.00 R 1.25 6s 1.7228
N<t> 100 p<t> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 5.80
Critical capability index = Cmk 3.40
¢ The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0169_kM.DFD

SN: GB0169 Page 51 of 87





Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_k Characteristic

Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 8,66

LSL 6,66
Ord. No. CTBPW15 Ser.No. 1024210
ra- o Q erNo usL 10,79

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.9 Nm; Cu r-Cal.: 0.119 Nm/A; with Gyroscope

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 8,64 8,64 8,73 8,72 8,60 8,70 8,56 8,54 8,77 8,76
1024210 VM1698-4 37,50 38,00 37,50 38,00 37,75 38,00 38,25 37,50 38,00 38,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 8,61 8,61 8,65 8,76 8,69 8,68 8,55 8,48 8,60 8,42
1024210 VM1698-4 37,75 38,00 38,25 37,25 37,75 37,75 37,75 37,75 38,00 38,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 8,43 8,65 8,69 8,66 8,73 8,72 8,59 8,54 8,45 8,54
1024210 VM1698-4 37,75 38,25 37,50 37,50 38,00 37,75 37,75 38,00 38,50 38,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 8,59 8,54 8,69 8,72 8,73 8,43 8,52 8,52 8,47 8,50
1024210 VM1698-4 38,00 37,75 37,75 38,00 38,00 37,75 38,00 38,00 37,50 38,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 8,75 8,72 8,72 8,67 8,68 8,77 8,75 8,69 8,68 8,72
1024210 VM1698-4 38,00 38,50 37,75 38,00 37,75 38,25 38,25 38,00 37,75 38,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 8,71 8,77 8,67 8,74 8,69 8,75 8,70 8,74 8,70 8,73
1024210 VM1698-4 38,00 38,25 38,00 38,00 37,75 38,00 37,75 38,25 38,25 37,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 8,74 8,80 8,69 8,66 8,74 8,66 8,71 8,70 8,60 8,69
1024210 VM1698-4 38,25 38,50 38,00 38,00 38,50 37,75 38,25 38,25 37,25 38,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 8,67 8,70 8,63 8,75 8,64 8,76 8,67 8,68 8,44 8,57
1024210 VM1698-4 38,00 37,75 37,75 37,75 38,25 38,00 38,00 37,75 38,25 37,75
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0169_kM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_k Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 8,66

LSL 6,66
Ord. No. CTBPW15 Ser.No. 1024210

ra- o Q erNo usL 10,79
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.9 Nm; Cu r-Cal.: 0.119 Nm/A; with Gyroscope
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 8,74 8,56 8,70 8,70 8,71 8,561 8,63 8,58 8,63 8,68
1024210 VM1698-4 38,00 37,25 38,00 37,50 38,00 38,00 37,50 37,50 38,50 38,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 8,59 8,71 8,57 8,69 8,61 8,60 8,55 8,48 8,52 8,38
1024210 VM1698-4 37,50 38,25 37,75 38,00 37,75 37,75 38,00 38,25 37,75 37,75
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0169_kM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  15.03.2021
Ord. No. CTBPWI15Q Parttype CTBPWI15Q ‘ Contr.item yes
Serial No.  GB0169_k Char.Descr. T55-3000031-15 Inspection Val. 40,00 5,00 i USL 45,00
,,,,,,,,,, N
Serial No. 191969 Unit Grad -5,00 ! LSL 35,00
Char.Type variable Tolerance value 12 % ‘Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 15.03.2021 13:36:16 to 15.03.2021 14:00:37
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.119 Nm/A; with Gyroscope
45 USL
44—
T 43
e -
0,427
8 41+
& 40 -
o _
S 39
8 -
ﬂl 38f
= 37
36
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | ' 99,99
1 — 0,1
51,6 -16 8 99,5
[8)
g -z, % 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 0875 20 (Y |R=0 80
8 i L = 5 95 '
2 3
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 1,4 1,6 1,8 2,0 10 11 12 13 14 15 16 1,7 18 19 20
T55-3000031-15 [Grad] --- T55-3000031-15 [Grad] ---
Drawing Values Collected Values Statistics
Tm 40.00 X 40.0000
LSL 35.00 Xmin 40.00
USL 45.00 Xmax 40.00
T 10.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
N eff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0169_k1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_k Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 4,49
LSL 0,00
Ord. No. CTBPW15 Ser.No. 191969
ra- o Q erNo usL 10,79
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.9 Nm; Cu r-Cal.: 0.119 Nm/A; with Gyroscope
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191969 T55-3000031-15 8,74 8,68 8,81 8,72 8,65 8,77 8,57 8,65 8,76 8,78
191969 T55-3000031-15 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
191969 T55-3000031-15 8,66 8,67 8,69 8,80 8,73 8,73 8,64 8,54 8,68 8,43
191969 T55-3000031-15 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
191969 T55-3000031-15 8,50 8,65 8,79 8,69 8,80 8,79 8,61 8,63 8,44 8,65
191969 T55-3000031-15 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
191969 T55-3000031-15 8,63 8,63 8,73 8,73 8,84 8,49 8,62 8,55 8,58 8,53
191969 T55-3000031-15 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 Xa4 X45 X 46 Xa7 X48 X49 X50
191969 T55-3000031-15 8,81 8,71 8,77 8,70 8,78 8,81 8,76 8,72 8,80 8,78
191969 T55-3000031-15 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
191969 T55-3000031-15 8,72 8,81 8,74 8,74 8,71 8,80 8,78 8,76 8,71 8,80
191969 T55-3000031-15 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
191969 T55-3000031-15 8,82 8,83 8,79 8,73 8,73 8,78 8,76 8,74 8,68 8,71
191969 T55-3000031-15 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
191969 T55-3000031-15 8,77 8,80 8,68 8,83 8,68 8,83 8,72 8,77 8,50 8,64
191969 T55-3000031-15 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0169_k1.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_k Characteristic

Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 4,49

LSL 0,00
Ord. No. CTBPW15 Ser.No. 191969
ré. o Q erivo usL 10,79

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.9 Nm; Cu r-Cal.: 0.119 Nm/A; with Gyroscope

Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
191969 T55-3000031-15 8,80 8,63 8,76 8,77 8,79 8,58 8,73 8,71 8,65 8,74
191969 T55-3000031-15 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 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191969 T55-3000031-15 8,68 8,76 8,67 8,78 8,67 8,67 8,59 8,57 8,60 8,41
191969 T55-3000031-15 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0169_k1.DFD
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

CTBPW15Q
8,64 Nm
40°

Torque graphs
Serial no: GB0169
60 % of max. torque
Tool with angle correction

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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Homologation of nutrunners

Document no: 001/2021
Date: 16.03.2021
General Specifications
Manufacturer: Apex Tool Group Tool type: CellTek Tool
Model: CTBPW15Q Serial no: GB0169

Torque range: 3,4 Nm to 14,4 Nm
Difference evaluation: Reference/Tool at 40°/ 60 %

Capability examination

Snugfit value: 2,88 Nm Torque tolerance £ 7 %
Target torque: 8,64 Nm Tolerance: 2,83% +141%
Angle degree: 40° Tolerance: 2,6° +1,3°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 8,66 40,00 8,64 38,00 0,02 2,00
2 8,79 40,00 8,71 38,25 0,08 175
3 8,71 40,00 8,65 38,50 0,06 1,50
4 8,70 40,00 8,64 38,25 0,06 175
5 8,74 40,00 8,69 38,25 0,05 175
6 8,69 40,00 8,66 38,50 0,03 1,50
7 8,67 40,00 8,63 3775 0,04 2,25
8 8,73 40,00 8,67 38,50 0,06 1,50
9 8,62 40,00 8,57 3775 0,05 2,25

10 8,73 40,00 8,72 38,50 0,01 1,50
11 8,71 40,00 8,64 38,00 0,07 2,00
12 8,83 40,00 8,78 38,50 0,05 1,50
13 8,73 40,00 8,69 38,50 0,04 1,50
14 8,76 40,00 8,71 38,50 0,05 1,50
15 8,72 40,00 8,70 38,75 0,02 1,25
16 8,79 40,00 8,68 38,25 0,11 175
17 8,65 40,00 8,61 38,25 0,04 175
18 8,82 40,00 8,74 38,25 0,08 175
19 8,71 40,00 8,68 38,50 0,03 1,50
20 8,74 40,00 8,65 38,25 0,09 175
21 8,72 40,00 8,63 38,25 0,09 175
22 8,70 40,00 8,65 38,00 0,05 2,00
23 8,76 40,00 8,70 38,75 0,06 1,25
24 8,71 40,00 8,65 38,25 0,06 175
25 8,60 40,00 8,57 38,00 0,03 2,00
26 8,75 40,00 8,66 38,00 0,09 2,00
27 8,72 40,00 8,66 38,50 0,06 1,50
28 8,69 40,00 8,67 38,50 0,02 1,50
29 8,69 40,00 8,60 38,00 0,09 2,00
30 8,68 40,00 8,61 38,25 0,07 175
31 8,75 40,00 8,69 38,50 0,06 1,50
32 8,69 40,00 8,62 38.25 0,07 175
33 8,69 40,00 8,60 38,25 0,09 175
34 8,68 40,00 8,65 38,50 0,03 1,50
35 8,79 40,00 8,72 38,50 0,07 1,50
36 8,66 40,00 8,61 38.25 0,05 1,75
37 8,67 40,00 8,60 38,00 0,07 2,00
38 8,72 40,00 8,68 38,50 0,04 1,50
39 8,69 40,00 8,65 38,50 0,04 1,50
40 8,71 40,00 8,66 38,00 0,05 2,00
41 8,74 40,00 8,69 38,50 0,05 1,50
42 8,73 40,00 8,68 38.25 0,05 175
43 8,68 40,00 8,66 38,50 0,02 1,50
44 8,66 40,00 8,63 38.25 0,03 175
45 8,65 40,00 8,60 38,25 0,05 175
46 8,80 40,00 8,69 38,25 0,11 175
47 8,71 40,00 8,63 38,50 0,08 1,50
48 8,72 40,00 8,64 38,00 0,08 2,00
49 8,64 40,00 8,63 38,00 0,01 2,00
50 8,75 40,00 8,67 38,50 0,08 1,50
51 8,70 40,00 8,67 38.25 0,03 1,75
52 8,78 40,00 8,70 38,00 0,08 2,00
53 8,77 40,00 8,72 38,50 0,05 1,50
54 8,66 40,00 8,65 38,00 0,01 2,00
55 8,74 40,00 8,69 38,00 0,05 2,00
56 8,65 40,00 8,63 38,25 0,02 175
57 8,71 40,00 8,63 3775 0,08 2,25
58 8,70 40,00 8,66 38,00 0,04 2,00
59 8,69 40,00 8,62 38,00 0,07 2,00
60 8,69 40,00 8,66 38,25 0,03 175
61 8,74 40,00 8,66 38,25 0,08 175
62 8,64 40,00 8,63 38,00 0,01 2,00
63 8,76 40,00 8,69 38,25 0,07 175
64 8,75 40,00 8,65 38,25 0,10 175
65 8,77 40,00 8,74 39,00 0,03 1,00
66 8,72 40,00 8,66 38,00 0,06 2,00
67 8,69 40,00 8,65 38,25 0,04 175
68 8,80 40,00 8,74 38,50 0,06 1,50
69 8,77 40,00 8,70 38,50 0,07 1,50
70 8,76 40,00 8,72 38,50 0,04 1,50
71 8,66 40,00 8,60 3775 0,06 2,25
72 8,65 40,00 8,61 38,00 0,04 2,00
73 8,70 40,00 8,63 38,25 0,07 175
74 8,69 40,00 8,64 38,25 0,05 175
75 8,76 40,00 8,67 38,00 0,09 2,00
76 8,69 40,00 8,63 38,25 0,06 175
77 8,75 40,00 8,71 38,75 0,04 1,25
78 8,65 40,00 8,61 38,00 0,04 2,00
79 8,66 40,00 8,62 38,25 0,04 175
80 8,74 40,00 8,67 38,50 0,07 1,50
81 8,66 40,00 8,62 38,00 0,04 2,00
82 8,65 40,00 8,61 38,00 0,04 2,00
83 8,70 40,00 8,65 38,25 0,05 175
84 8,61 40,00 8,59 38,00 0,02 2,00
85 8,66 40,00 8,57 37,50 0,09 2,50
86 8,71 40,00 8,69 38.25 0,02 175
87 8,70 40,00 8,65 38,25 0,05 175
88 8,74 40,00 8,66 38,25 0,08 175
89 8,62 40,00 8,63 38,25 0,01 175
90 8,77 40,00 8,67 38,25 0,10 175
91 8,67 40,00 8,63 38,50 0,04 1,50
92 8,65 40,00 8,60 3775 0,05 2,25
93 8,66 40,00 8,61 38,50 0,05 1,50
94 8,66 40,00 8,62 38,00 0,04 2,00
95 8,66 40,00 8,66 38,50 0,00 1,50
96 8,71 40,00 8,63 38,25 0,08 1,75
97 8,64 40,00 8,59 38,00 0,05 2,00
98 8,73 40,00 8,66 38,25 0,07 175
99 8,66 40,00 8,63 38,50 0,03 1,50
100 8,75 40,00 8,70 38,50 0,05 1,50
Standard deviation: 0,024 0,256
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Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: CTBPW15Q Serialno:  GBO0169
Target torque: 8,64 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction

9,9
9,7
9,4
9,2
8,9
8,6
8,4
8,1
7.9
7,6

7,3 t t t t t t t t t
1 10 19 28 37 46 55 64 73 82 91 100

Measurement

—e— Torque, Tool

—a— Torque, Control

46
45
44
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41 —e— Angle degree,
40 Tool

—a— Angle degree,
3 AN A A AL LA i P 0 BNt i N Control

38

36

35
34 . . . . . . . . .

Measurement
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Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen ‘ Operator Name  Czapla Date  15.03.2021
Ord. No. CTBPWI15Q Parttype CTBPWI15Q ‘ Contr.item yes
Serial No.  GB0169_m Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 i USL 45,00

Serial No. 1024210 Unit Grad  -500 LSL 3500 |
Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 15.03.2021 14:07:57 to 15.03.2021 14:38:18

Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.119 Nm/A;

45 USL

X+3s
x-3s
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s_x+3s X-3s _ X+3s
40 7LSL ‘ >: ‘ USLﬁ 20 LSL ‘ >‘( USL 0,001
B Il E 1 99,99
1 35 I £35 — I 0.1
> 30; N ;30 = 99,5 —
TR W - 95 — 5
3257 255 1 =
I 3 K - s g 10 | =
= 204 £20 g = ‘ o
- | | F & o 30 \ 70 &
g 154 | | F15 o , ! I
Z10° | i | 10 F > Lil %
<74 ] S v 99,5
55 'Rl F5 0,1 ‘
E Jﬂ l\ E ‘ ‘ 99,99
0 L - | +‘ LA O B B 0 0,001 T T T T T T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
VM1698-4 [Grad] ND _ VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics
Tm 40.00 X 38.2500
LSL 35.00 Xmin 37.50 X-3s 37.4813
usL 45.00 Xmax 39.00 X+3s 39.0187
T 10.00 R 1.50 6s 1.5374
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 6.50
Critical capability index = Cmk 4.23
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\206B0169_mM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_m Characteristic

Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 8,70

LSL 6,74
Ord. No. CTBPW15 Ser.No. 1024210
ra.- o Q erNo usL 10,76

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.9 Nm; Cu r-Cal.: 0.119 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 8,64 8,71 8,65 8,64 8,69 8,66 8,63 8,67 8,57 8,72
1024210 VM1698-4 38,00 38,25 38,50 38,25 38,25 38,50 37,75 38,50 37,75 38,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 8,64 8,78 8,69 8,71 8,70 8,68 8,61 8,74 8,68 8,65
1024210 VM1698-4 38,00 38,50 38,50 38,50 38,75 38,25 38,25 38,25 38,50 38,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 8,63 8,65 8,70 8,65 8,57 8,66 8,66 8,67 8,60 8,61
1024210 VM1698-4 38,25 38,00 38,75 38,25 38,00 38,00 38,50 38,50 38,00 38,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 8,69 8,62 8,60 8,65 8,72 8,61 8,60 8,68 8,65 8,66
1024210 VM1698-4 38,50 38,25 38,25 38,50 38,50 38,25 38,00 38,50 38,50 38,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 8,69 8,68 8,66 8,63 8,60 8,69 8,63 8,64 8,63 8,67
1024210 VM1698-4 38,50 38,25 38,50 38,25 38,25 38,25 38,50 38,00 38,00 38,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 8,67 8,70 8,72 8,65 8,69 8,63 8,63 8,66 8,62 8,66
1024210 VM1698-4 38,25 38,00 38,50 38,00 38,00 38,25 37,75 38,00 38,00 38,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 8,66 8,63 8,69 8,65 8,74 8,66 8,65 8,74 8,70 8,72
1024210 VM1698-4 38,25 38,00 38,25 38,25 39,00 38,00 38,25 38,50 38,50 38,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 8,60 8,61 8,63 8,64 8,67 8,63 8,71 8,61 8,62 8,67
1024210 VM1698-4 37,75 38,00 38,25 38,25 38,00 38,25 38,75 38,00 38,25 38,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\208B0169_mM.DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_m Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 8,70

LSL 6,74
Ord. No. CTBPW15 Ser.No. 1024210

ra.- o Q erNo usL 10,76
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.9 Nm; Cu r-Cal.: 0.119 Nm/A;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 8,62 8,61 8,65 8,59 8,57 8,69 8,65 8,66 8,63 8,67
1024210 VM1698-4 38,00 38,00 38,25 38,00 37,50 38,25 38,25 38,25 38,25 38,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 8,63 8,60 8,61 8,62 8,66 8,63 8,59 8,66 8,63 8,70
1024210 VM1698-4 38,50 37,75 38,50 38,00 38,50 38,25 38,00 38,25 38,50 38,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\208B0169_mM.DFD
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Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  15.03.2021
Ord. No. CTBPWI15Q Parttype CTBPWI15Q ‘ Contr.item yes
Serial No.  GB0169_m Char.Descr. T55-3000031-15 Inspection Val. 40,00 5,00 i USL 45,00
,,,,,,,,,, N
Serial No. 167147 Unit Grad -5,00 ! LSL 35,00
Char.Type variable Tolerance value 12 % ‘Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 15.03.2021 14:07:57 to 15.03.2021 14:38:18
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.119 Nm/A;
45 USL
44—
T 43
0,42
9 41
& 40 X
o _
S 39
8 -
SI 38
= 37
36
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | ' 99,99
1 —_ 0,1
1,6 1,6 X 99,5
[8)
S . r Py . 95 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 0875 20 (Y |R=0 80
8 i L = 5 95 '
2 3
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
T55-3000031-15 [Grad] --- T55-3000031-15 [Grad] ---
Drawing Values Collected Values Statistics
Tm 40.00 X 40.0000
LSL 35.00 Xmin 40.00
usL 45.00 Xmax 40.00
T 10.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0 -

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_m Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 4,49
LSL 0,00
Ord. No. CTBPW15 Ser.No. 167147
ra.- o Q erNo usL 10,76
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.9 Nm; Cu r-Cal.: 0.119 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
167147 T55-3000031-15 8,66 8,79 8,71 8,70 8,74 8,69 8,67 8,73 8,62 8,73
167147 T55-3000031-15 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
167147 T55-3000031-15 8,71 8,83 8,73 8,76 8,72 8,79 8,65 8,82 8,71 8,74
167147 T55-3000031-15 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
167147 T55-3000031-15 8,72 8,70 8,76 8,71 8,60 8,75 8,72 8,69 8,69 8,68
167147 T55-3000031-15 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
167147 T55-3000031-15 8,75 8,69 8,69 8,68 8,79 8,66 8,67 8,72 8,69 8,71
167147 T55-3000031-15 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 Xa4 X45 X 46 Xa7 X48 X49 X50
167147 T55-3000031-15 8,74 8,73 8,68 8,66 8,65 8,80 8,71 8,72 8,64 8,75
167147 T55-3000031-15 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
167147 T55-3000031-15 8,70 8,78 8,77 8,66 8,74 8,65 8,71 8,70 8,69 8,69
167147 T55-3000031-15 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
167147 T55-3000031-15 8,74 8,64 8,76 8,75 8,77 8,72 8,69 8,80 8,77 8,76
167147 T55-3000031-15 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
167147 T55-3000031-15 8,66 8,65 8,70 8,69 8,76 8,69 8,75 8,65 8,66 8,74
167147 T55-3000031-15 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\208B0169_m1.DFD
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Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_m Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 4,49

LSL 0,00

Ord. No. CTBPW15 Ser.No. 167147

ra.- o Q erNo usL 10,76
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.9 Nm; Cu r-Cal.: 0.119 Nm/A;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
167147 T55-3000031-15 8,66 8,65 8,70 8,61 8,66 8,71 8,70 8,74 8,62 8,77
167147 T55-3000031-15 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 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
167147 T55-3000031-15 8,67 8,65 8,66 8,66 8,66 8,71 8,64 8,73 8,66 8,75
167147 T55-3000031-15 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\208B0169_m1.DFD
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

CTBPW15Q
8,64 Nm
40°

Torque graphs
Serial no: GB0169
60 % of max. torque
Tool without angle correction

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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Homologation of nutrunners

Document no: 001/2021
Date: 16.03.2021

Manufacturer: Apex Tool Group

Model: CTBPW15Q

Torque range:

General Specifications
Tool type: CellTek Tool

Serial no: GB0169

3,4 Nm to 14,4 Nm

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

Snugfit valu

Capability examination

e: 2,88 Nm Torque tolerance £ 7 %

Target torque: 11,52 Nm Tolerance: 2,63 % +132%

Angle degree

. 180° Tolerance: 13,1° + 6,5°

Formula derivatio

n:

Tool with angle correction

For measurements, the screwdriver must be held by hand and alternately moved.
In the column "Move +", the angle range in the screw direction,

In the column "Move -" of the direction opposite the direction of tightening,

within this range, the tool has to be moved.

Pay attention to changing angle values and directions of movement.

The indicated maximum values for "Move +" and "Move -"

have per measurement series minimum 5 times.

Move

Test conditions

0-25°

0-45° Tool hand held
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 12,01 180,00 12,01 183,75 0,00 3,75
2 10,57 180,00 10,55 182,50 0,02 2,50
3 11,30 180,00 11,29 183,00 0,01 3,00
4 10,87 180,00 10,91 182,50 0,04 2,50
5 11,37 180,00 11,38 181,75 0,01 175
6 11,33 180,00 11,32 180,75 0,01 0,75
7 11,48 180,00 11,53 184,75 0,05 4,75
8 10,92 180,00 10,92 182,50 0,00 2,50
9 11,01 180,00 10,99 184,00 0,02 4,00

10 11,60 180,00 11,64 182,75 0,04 2,75
11 11,16 180,00 11,08 182,50 0,08 2,50
12 11,39 180,00 11,41 183,75 0,02 3,75
13 11,39 180,00 11,45 184,25 0,06 4,25
14 11,45 180,00 11,46 184,50 0,01 4,50
15 11,22 180,00 11,33 184,50 0,11 4,50
16 10,94 180,00 10,99 181,25 0,05 1,25
17 11,50 180,00 11,52 182,25 0,02 2,25
18 11,33 180,00 11,27 183,00 0,06 3,00
19 11,65 180,00 11,66 185,00 0,01 5,00
20 11,82 180,00 11,82 184,00 0,00 4,00
21 11,61 180,00 11,67 185,00 0,06 5,00
22 11,12 180,00 11,17 182,50 0,05 2,50
23 11,96 180,00 11,92 180,75 0,04 0,75
24 11,59 180,00 11,60 183,50 0,01 3,50
25 11,84 180,00 11,84 183,25 0,00 3,25
26 11,37 180,00 11,34 181,25 0,03 1,25
27 11,83 180,00 11,76 184,75 0,07 4,75
28 11,42 180,00 11,45 184,50 0,03 4,50
29 11,34 180,00 11,33 183,25 0,01 3,25
30 11,93 180,00 11,95 182,50 0,02 2,50
31 12,24 180,00 12,19 182,50 0,05 2,50
32 11,70 180,00 11,69 185,00 0,01 5,00
33 12,01 180,00 11,90 180,25 0,11 0,25
34 11,92 180,00 11,84 184,00 0,08 4,00
35 12,11 180,00 12,08 184,75 0,03 4,75
36 12,24 180,00 12,12 180,25 0,12 0,25
37 12,03 180,00 12,01 185,50 0,02 5,50
38 11,54 180,00 11,58 181,75 0,04 175
39 11,30 180,00 11,31 183,00 0,01 3,00
40 11,58 180,00 11,60 185,50 0,02 5,50
41 11,36 180,00 11,38 183,00 0,02 3,00
42 11,08 180,00 11,03 182,75 0,05 2,75
43 11,74 180,00 11,72 184,50 0,02 4,50
44 11,10 180,00 11,08 182,50 0,02 2,50
45 11,20 180,00 11,21 182,75 0,01 2,75
46 11,79 180,00 11,72 182,50 0,07 2,50
47 10,74 180,00 10,74 182,25 0,00 2,25
48 11,37 180,00 11,34 181,25 0,03 1,25
49 11,43 180,00 11,41 183,75 0,02 3,75
50 11,75 180,00 11,72 183,50 0,03 3,50
51 11,90 180,00 11,92 181,75 0,02 175
52 11,19 180,00 11,16 184,25 0,03 4,25
53 11,40 180,00 11,41 182,75 0,01 2,75
54 11,22 180,00 11,29 182,25 0,07 2,25
55 11,01 180,00 11,07 182,25 0,06 2,25
56 11,09 180,00 11,15 182,75 0,06 2,75
57 11,14 180,00 11,20 183,75 0,06 3,75
58 10,72 180,00 10,76 184,50 0,04 4,50
59 10,91 180,00 10,96 183,75 0,05 3,75
60 10,87 180,00 10,91 185,25 0,04 5,25
61 11,25 180,00 11,28 185,00 0,03 5,00
62 11,82 180,00 11,77 183,25 0,05 3,25
63 12,15 180,00 12,08 182,25 0,07 2,25
64 12,00 180,00 11,99 184,50 0,01 4,50
65 10,94 180,00 11,00 182,75 0,06 2,75
66 10,74 180,00 10,80 185,25 0,06 5,25
67 10,46 180,00 10,48 183,25 0,02 3,25
68 10,95 180,00 10,98 185,50 0,03 5,50
69 11,72 180,00 11,66 184,75 0,06 4,75
70 10,84 180,00 11,00 183,75 0,16 3,75
71 11,35 180,00 11,41 183,25 0,06 3,25
72 11,05 180,00 11,12 183,00 0,07 3,00
73 11,41 180,00 11,41 183,00 0,00 3,00
74 11,22 180,00 11,21 183,50 0,01 3,50
75 12,15 180,00 12,10 182,75 0,05 2,75
76 12,24 180,00 12,23 185,00 0,01 5,00
77 11,98 180,00 12,00 183,00 0,02 3,00
78 11,47 180,00 11,58 183,25 0,11 3,25
79 11,22 180,00 11,22 183,25 0,00 3,25
80 12,06 180,00 12,05 183,75 0,01 3,75
81 12,39 180,00 12,34 185,00 0,05 5,00
82 11,83 180,00 11,90 181,25 0,07 1,25
83 11,38 180,00 11,40 183,25 0,02 3,25
84 12,26 180,00 12,20 180,00 0,06 0,00
85 11,73 180,00 11,81 182,00 0,08 2,00
86 11,23 180,00 11,28 180,75 0,05 0,75
87 10,99 180,00 11,02 183,00 0,03 3,00
88 11,56 180,00 11,61 184,50 0,05 4,50
89 12,15 180,00 12,15 184,50 0,00 4,50
90 11,23 180,00 11,25 183,75 0,02 3,75
91 11,24 180,00 11,31 182,50 0,07 2,50
92 11,18 180,00 11,15 184,50 0,03 4,50
93 11,74 180,00 11,75 183,75 0,01 3,75
94 12,07 180,00 12,07 184,75 0,00 4,75
95 11,84 180,00 11,85 181,75 0,01 175
96 11,13 180,00 11,17 183,25 0,04 3,25
97 11,08 180,00 11,10 184,25 0,02 4,25
98 11,09 180,00 11,15 185,50 0,06 5,50
99 12,43 180,00 12,41 183,75 0,02 3,75
100 11,80 180,00 11,81 181,50 0,01 1,50
Standard deviation: 0,030 1,307
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Homologation of nutrunners

Torque [Nm]

Angle degree

Target torque:
Angle degree:

13,2
12,9
12,6
12,2
11,9
11,5

10,8

10,5 1~

10,1
9,8

193
190
188
185
183
180
177
175
172
170
167

Graphical representation

H g

ﬁM&M\VH A

11,2 A

\

1 10

46 55 64 73 82 91

Measurement

19 28 37 100

Wi¥a M AN A xf\m“wy,wnmf\

D Wl L S

19 28 37 46 55 64 73 82 91

Measurement

100
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Model: CTBPW15Q Serialno:  GBO0169
11,52 Nm 80 % of max. torque
180° Tool with angle correction

—e— Torque, Tool

—a— Torque, Control

—e— Angle degree,
Tool

—a— Angle degree,
Control
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Control System

Plant ATG Westhausen ‘ Operator Name  Czapla Date  15.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0169_| Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 1024210 Unit Grad  -10,00 ILSL 170,00 |
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 15.03.2021 11:30:08 to 15.03.2021 11:48:39

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A; with Gyroscope

190 USL
- — - - — - X+3s
! ] X
—. 185 XX w X xt R X
T : \ / E4WiA N/ / \ \
R T B LA WY BRI S AT S o
I R TR T T T Y i
5 \ \;Z& X
Sl8o- R =35
Q i
© _
—
= ]
> 175
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _ X+3s X-3s _ X+3s
o5 7LSL X USLﬁ o5 LSL ‘ )‘< ‘ USL 0,001
N F 1 99,99 ‘ ‘ ‘
1 ] C < } | 0,1
20— F20 & 99,5 : | Z
g - - g, % | ! | 5
g1 B8 = | : | 0 =
=] Fg = \ | o
() - = = t 1 T v
€10 “10% o 30 | ‘ | 70 &
2 1 Fo2 5 ‘ 95 '
< 5 "5 o | | | 99,5
A Cs .
] ' 0,1 /- } !
] n 1 1 1 99,99
O LI e A B R | O 0,001 T T T T T T T T T T T
170 175 180 185 190 170 175 180 185 190
VM1698-4 [Grad] ND _ VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics
Tm 180.00 X 183.2650
LSL 170.00 Xmin 180.00 X-3s 179.3442
usL 190.00 Xmax 185.50 X+3s 187.1858
T 20.00 R 5.50 6s 7.8417
N<t> 100 p<t> 99.99999 %
N >usL 0 p>usL 0.00001%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 2.55
Critical capability index = Cmk 1.72
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0169_IM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_| Characteristic

Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 11,64

LSL 8,37
Ord. No. CTBPW15 Ser.No. 1024210
rd. o Q er.no USL 15,38

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A; with Gyroscope

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,01 10,55 11,29 10,91 11,38 11,32 11,53 10,92 10,99 11,64
1024210 VM1698-4 183,75 | 182,50 | 183,00 & 182,50 | 181,75 180,75 | 184,75 182,50 | 184,00 @ 182,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 11,08 11,41 11,45 11,46 11,33 10,99 11,52 11,27 11,66 11,82
1024210 VM1698-4 182,50 | 183,75 | 184,25 | 184,50 | 184,50 181,25 | 182,25 183,00 | 185,00 | 184,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 11,67 11,17 11,92 11,60 11,84 11,34 11,76 11,45 11,33 11,95
1024210 VM1698-4 185,00 | 182,50 | 180,75 | 183,50 | 183,25 181,25 | 184,75 @ 184,50 | 183,25 | 182,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 12,19 11,69 11,90 11,84 12,08 12,12 12,01 11,58 11,31 11,60
1024210 VM1698-4 182,50 | 185,00 | 180,25 | 184,00 | 184,75 180,25 | 185,50 @ 181,75 | 183,00 | 185,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 11,38 11,03 11,72 11,08 11,21 11,72 10,74 11,34 11,41 11,72
1024210 VM1698-4 183,00 | 182,75 | 184,50 & 182,50 | 182,75 182,50 | 182,25 181,25 | 183,75 | 183,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 11,92 11,16 11,41 11,29 11,07 11,15 11,20 10,76 10,96 10,91
1024210 VM1698-4 181,75 | 184,25 | 182,75 | 182,25 | 182,25 182,75 | 183,75 184,50 | 183,75 | 185,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 11,28 11,77 12,08 11,99 11,00 10,80 10,48 10,98 11,66 11,00
1024210 VM1698-4 185,00 | 183,25 | 182,25 | 184,50 | 182,75 185,25 | 183,25 @ 185,50 | 184,75 | 183,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 11,41 11,12 11,41 11,21 12,10 12,23 12,00 11,58 11,22 12,05
1024210 VM1698-4 183,25 | 183,00 | 183,00 & 183,50 | 182,75 185,00 | 183,00 @ 183,25 | 183,25 | 183,75
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0169_IM.DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_| Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 11,64

LSL 8,37

Ord. No. CTBPW15 Ser.No. 1024210

rd. o Q er.no USL 15,38
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A; with Gyroscope
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 12,34 11,90 11,40 12,20 11,81 11,28 11,02 11,61 12,15 11,25
1024210 VM1698-4 185,00 181,25 183,25 180,00 182,00 180,75 183,00 184,50 184,50 183,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 11,31 11,15 11,75 12,07 11,85 11,17 11,10 11,15 12,41 11,81
1024210 VM1698-4 182,50 184,50 183,75 184,75 181,75 183,25 184,25 185,50 183,75 181,50

Apex Tool Group GmbH
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Czapla Date  15.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0169_| Char.Descr. T55-3000031-15 Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 191969 Unit Grad  -10,00 ILSL 170,00 |
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 15.03.2021 11:30:08 to 15.03.2021 11:48:39

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A; with Gyroscope

190 USL
% :
© 185
o, i
10 ]
A i}
& 180 X
o _
o
S i}
o -
el i}
18 175
2 |
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | : 99,99
t - 0,1
>16 -16 8 99,5
S . r Py . 95 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 -0,8 % 20 R=0 80
9 =
2 - § 5 95
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
T55-3000031-15 [Grad] --- T55-3000031-15 [Grad] ---
Drawing Values Collected Values Statistics
Tm 180.00 X 180.0000
LSL 170.00 Xmin 180.00
usL 190.00 Xmax 180.00
T 20.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_| Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,41
LSL 0,00
Ord. No. CTBPW15 Ser.No. 191969
rd. o Q er.no USL 15,38
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A; with Gyroscope
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191969 T55-3000031-15 12,01 10,57 11,30 10,87 11,37 11,33 11,48 10,92 11,01 11,60
191969 T55-3000031-15 180,00 | 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
191969 T55-3000031-15 11,16 11,39 11,39 11,45 11,22 10,94 11,50 11,33 11,65 11,82
191969 T55-3000031-15 180,00 | 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
191969 T55-3000031-15 11,61 11,12 11,96 11,59 11,84 11,37 11,83 11,42 11,34 11,93
191969 T55-3000031-15 180,00 | 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
191969 T55-3000031-15 12,24 11,70 12,01 11,92 12,11 12,24 12,03 11,54 11,30 11,58
191969 T55-3000031-15 180,00 | 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 Xa4 X45 X 46 Xa7 X48 X49 X50
191969 T55-3000031-15 11,36 11,08 11,74 11,10 11,20 11,79 10,74 11,37 11,43 11,75
191969 T55-3000031-15 180,00 | 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
191969 T55-3000031-15 11,90 11,19 11,40 11,22 11,01 11,09 11,14 10,72 10,91 10,87
191969 T55-3000031-15 180,00 | 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
191969 T55-3000031-15 11,25 11,82 12,15 12,00 10,94 10,74 10,46 10,95 11,72 10,84
191969 T55-3000031-15 180,00 | 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
191969 T55-3000031-15 11,35 11,05 11,41 11,22 12,15 12,24 11,98 11,47 11,22 12,06
191969 T55-3000031-15 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0169_|1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_| Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,41

LSL 0,00
Ord. No. CTBPW15 Ser.No. 191969

rd. o Q er.no USL 15,38

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A; with Gyroscope
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
191969 T55-3000031-15 12,39 11,83 11,38 12,26 11,73 11,23 10,99 11,56 12,15 11,23
191969 T55-3000031-15 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191969 T55-3000031-15 11,24 11,18 11,74 12,07 11,84 11,13 11,08 11,09 12,43 11,80
191969 T55-3000031-15

180,00 | 180,00 | 180,00 & 180,00 | 180,00 180,00 A 180,00 @ 180,00 | 180,00 | 180,00

Apex Tool Group GmbH
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

CTBPW15Q
11,52 Nm
180°

Torque graphs
Serial no: GB0169
80 % of max. torque
Tool with angle correction

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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Homologation of nutrunners

Document no: 001/2021
Date: 16.03.2021
General Specifications
Manufacturer: Apex Tool Group Tool type: CellTek Tool
Model: CTBPW15Q Serial no: GB0169

Torque range: 3,4 Nm to 14,4 Nm
Difference evaluation: Reference/Tool at 180 °/80%

Capability examination

Snugfit value: 2,88 Nm Torque tolerance £ 7 %
Target torque: 11,52 Nm Tolerance: 1,80 % + 0,90 %
Angle degree: 180° Tolerance: 12,5° + 6,2°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 11,38 180,00 11,40 181,00 0,02 1,00
2 11,49 180,00 11,51 183,25 0,02 3,25
3 11,50 180,00 11,56 183,75 0,06 3,75
4 11,70 180,00 11,70 182,25 0,00 2,25
5 11,46 180,00 11,46 181,75 0,00 175
6 11,82 180,00 11,86 184,75 0,04 4,75
7 11,72 180,00 11,70 181,75 0,02 175
8 11,85 180,00 11,85 183,75 0,00 3,75
9 11,82 180,00 11,83 183,00 0,01 3,00

10 11,21 180,00 11,27 181,25 0,06 1,25
11 11,53 180,00 11,53 182,00 0,00 2,00
12 11,43 180,00 11,48 183,25 0,05 3,25
13 11,48 180,00 11,53 184,00 0,05 4,00
14 11,90 180,00 11,92 184,50 0,02 4,50
15 11,70 180,00 11,73 183,00 0,03 3,00
16 11,78 180,00 11,78 182,25 0,00 2,25
17 11,65 180,00 11,66 182,25 0,01 2,25
18 11,68 180,00 11,67 184,25 0,01 4,25
19 11,59 180,00 11,60 184,25 0,01 4,25
20 11,63 180,00 11,66 183,50 0,03 3,50
21 11,36 180,00 11,38 182,00 0,02 2,00
22 11,37 180,00 11,44 183,75 0,07 3,75
23 11,25 180,00 11,26 181,75 0,01 175
24 11,72 180,00 11,70 181,75 0,02 175
25 11,59 180,00 11,63 181,25 0,04 1,25
26 11,74 180,00 11,70 182,25 0,04 2,25
27 11,66 180,00 11,72 183,75 0,06 3,75
28 11,72 180,00 11,71 181,00 0,01 1,00
29 11,77 180,00 11,78 181,75 0,01 175
30 11,93 180,00 11,92 184,00 0,01 4,00
31 11,26 180,00 11,31 181,25 0,05 1,25
32 11,31 180,00 11,34 182,50 0,03 2,50
33 10,74 180,00 10,79 183,50 0,05 3,50
34 11,14 180,00 11,21 183,75 0,07 3,75
35 11,48 180,00 11,54 182,75 0,06 2,75
36 11,35 180,00 11,42 184,00 0,07 4,00
37 11,42 180,00 11,41 185,00 0,01 5,00
38 11,70 180,00 11,73 181,50 0,03 1,50
39 11,83 180,00 11,81 183,50 0,02 3,50
40 11,53 180,00 1157 182,25 0,04 2,25
41 11,81 180,00 11,78 184,50 0,03 4,50
42 11,51 180,00 11,54 181,50 0,03 1,50
43 11,79 180,00 11,78 182,75 0,01 2,75
44 11,47 180,00 11,52 181,25 0,05 1,25
45 11,39 180,00 11,44 183,25 0,05 3,25
46 11,52 180,00 11,54 182,50 0,02 2,50
47 11,80 180,00 11,75 182,75 0,05 2,75
48 11,69 180,00 11,69 181,00 0,00 1,00
49 11,83 180,00 11,81 182,75 0,02 2,75
50 11,83 180,00 11,84 181,50 0,01 1,50
51 11,75 180,00 11,68 181,75 0,07 175
52 11,61 180,00 11,60 184,25 0,01 4,25
53 11,78 180,00 11,73 183,25 0,05 3,25
54 11,61 180,00 11,61 182,25 0,00 2,25
55 11,52 180,00 11,55 183,75 0,03 3,75
56 11,68 180,00 11,66 183,50 0,02 3,50
57 11,64 180,00 11,59 183,00 0,05 3,00
58 11,62 180,00 11,64 184,00 0,02 4,00
59 11,67 180,00 11,67 181,75 0,00 175
60 11,74 180,00 11,76 184,00 0,02 4,00
61 11,10 180,00 11,16 183,50 0,06 3,50
62 11,53 180,00 11,58 183,00 0,05 3,00
63 11,65 180,00 11,66 182,25 0,01 2,25
64 11,72 180,00 11,71 182,50 0,01 2,50
65 11,57 180,00 11,55 180,50 0,02 0,50
66 11,39 180,00 11,39 180,25 0,00 0,25
67 11,20 180,00 11,28 185,50 0,08 5,50
68 11,17 180,00 11,24 184,00 0,07 4,00
69 11,21 180,00 11,25 181,75 0,04 175
70 11,53 180,00 11,52 183,00 0,01 3,00
71 11,74 180,00 11,75 185,00 0,01 5,00
72 11,83 180,00 11,82 183,00 0,01 3,00
73 11,31 180,00 11,34 180,50 0,03 0,50
74 11,74 180,00 11,72 182,50 0,02 2,50
75 11,57 180,00 11,60 184,50 0,03 4,50
76 11,49 180,00 11,50 183,25 0,01 3,25
77 10,85 180,00 10,91 182,75 0,06 2,75
78 11,17 180,00 11,19 183,50 0,02 3,50
79 11,41 180,00 11,43 183,50 0,02 3,50
80 11,36 180,00 11,38 183,50 0,02 3,50
81 11,16 180,00 11,20 183,75 0,04 3,75
82 11,67 180,00 11,68 185,00 0,01 5,00
83 11,46 180,00 11,50 185,75 0,04 5,75
84 11,79 180,00 11,76 181,25 0,03 1,25
85 11,49 180,00 11,51 181,25 0,02 1,25
86 11,69 180,00 11,67 183,50 0,02 3,50
87 11,72 180,00 11,70 183,50 0,02 3,50
88 11,01 180,00 11,08 181,75 0,07 175
89 11,33 180,00 11,37 182,75 0,04 2,75
90 11,69 180,00 11,67 182,25 0,02 2,25
91 11,69 180,00 11,72 182,75 0,03 2,75
92 11,74 180,00 11,75 185,25 0,01 5,25
93 11,34 180,00 11,33 182,00 0,01 2,00
94 11,49 180,00 11,53 180,25 0,04 0,25
95 11,72 180,00 11,72 181,50 0,00 1,50
96 11,23 180,00 11,27 183,50 0,04 3,50
97 11,37 180,00 11,41 183,75 0,04 3,75
98 11,70 180,00 11,68 181,00 0,02 1,00
99 11,24 180,00 11,28 184,50 0,04 4,50
100 11,12 180,00 11,16 183,50 0,04 3,50
Standard deviation: 0,021 1,244
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Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: CTBPW15Q Serialno:  GBO0169
Target torque: 11,52 Nm 80 % of max. torque
Angle degree: 180° Tool without angle correction
13,2
12,9
12,6
12,2

11’: .AN i\&ﬁ W.\ MAMMA Ah KM ﬂAR —e— Torque, Tool
Pl R kvl“ h Il

—a— Torque, Control

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

193
190
188
185

s 1AM A AA/\AAAAMAAMM I\AA““[\A A a
=% LR VAV & 'V UFVY —a— Angle degree,

Tool

180
—a— Angle degree,
177 Control

175
172
170
167

1 10 19 28 37 46 55 64 73 82 91 100
Measurement
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  15.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0169_n Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 i USL 190,00
,,,,,,,,,, R
Serial No. 1024210 Unit Grad -10,00 : LsL 170,00
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 15.03.2021 10:59:19 to 15.03.2021 11:16:51
Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A;
190 USL
. - - — - — - — - — - — - — - — - — - — - — - — - — - — - — X+3s
— 185 / \ X
T 1o Mk NS o A AR XX \ w e L\ et
57 A ?%@yv %/ Fy ﬁf%?@g@ %
el B e * \J \ : Y
o 180
o - - - - — - — - — - — - — - — - — - — - — - — - — - — - — - — = = = — = — X-3s
© _
—
= ]
> 175
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _ Xx#3s X-3s _ X+3s
o5 7LSL >‘( USLﬁ o5 LSL ‘ >‘( ‘ USL 0,001
. | Eoo 99,99 | | | o1
320 | F20 & 99,5 : | Z ’
g - - g, % | ! ! 5
g Sz o ‘ ‘ ‘ o &
O S Ay | | o
[0 | [ — T
5 10 - 10 ..q_J o 30 : ; : 70 <
2 1 Fo2 5 ‘ 95 '
< 5 "5 o | | | 99,5
] e 0,1 4 } ! ‘
] C 1 1 1 99,99
O LI B R | O 0,001 T T T T T T T T T T T
170 175 180 185 190 170 175 180 185 190
VM1698-4 [Grad] ND _, VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics
Tm 180.00 X 182.8525
LSL 170.00 Xmin 180.25 X-3s 179.1198
USL 190.00 Xmax 185.75 X+3s 186.5852
T 20.00 R 5.50 6s 7.4654
N<t> 100 p<T> 100.00000 %
N >yusL 0 p>usL 0.00000%
N <LsL 0 pP<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 2.68
Critical capability index Cmk 1.91
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_n Characteristic

Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 11,48

LSL 8,59
Ord. No. CTBPW15 Ser.No. 1024210
rd. o Q er.no USL 14,65

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 11,40 11,51 11,56 11,70 11,46 11,86 11,70 11,85 11,83 11,27
1024210 VM1698-4 181,00 | 183,25 | 183,75 | 182,25 | 181,75 184,75 | 181,75 183,75 | 183,00 @ 181,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 11,53 11,48 11,53 11,92 11,73 11,78 11,66 11,67 11,60 11,66
1024210 VM1698-4 182,00 | 183,25 | 184,00 @ 184,50 | 183,00 182,25 | 182,25 184,25 | 184,25 | 183,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 11,38 11,44 11,26 11,70 11,63 11,70 11,72 11,71 11,78 11,92
1024210 VM1698-4 182,00 | 183,75 | 181,75 | 181,75 | 181,25 182,25 | 183,75 181,00 | 181,75 | 184,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 11,31 11,34 10,79 11,21 11,54 11,42 11,41 11,73 11,81 11,57
1024210 VM1698-4 181,25 | 182,50 | 183,50 | 183,75 | 182,75 184,00 @ 185,00 181,50 | 183,50 | 182,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 11,78 11,54 11,78 11,52 11,44 11,54 11,75 11,69 11,81 11,84
1024210 VM1698-4 184,50 | 181,50 | 182,75 | 181,25 | 183,25 182,50 | 182,75 181,00 | 182,75 | 181,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 11,68 11,60 11,73 11,61 11,55 11,66 11,59 11,64 11,67 11,76
1024210 VM1698-4 181,75 | 184,25 | 183,25 | 182,25 | 183,75 @ 183,50 | 183,00 @ 184,00 | 181,75 | 184,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 11,16 11,58 11,66 11,71 11,55 11,39 11,28 11,24 11,25 11,52
1024210 VM1698-4 183,50 | 183,00 | 182,25 | 182,50 | 180,50 @ 180,25 | 185,50 @ 184,00 | 181,75 | 183,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 11,75 11,82 11,34 11,72 11,60 11,50 10,91 11,19 11,43 11,38
1024210 VM1698-4 185,00 | 183,00 | 180,50 | 182,50 | 184,50 183,25 | 182,75 183,50 | 183,50 | 183,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0169_nM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_n Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 11,48
Ord. No CTBPW15Q Ser.No 1024210 LSL 8,59

o o USL 14,65
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 11,20 11,68 11,50 11,76 11,51 11,67 11,70 11,08 11,37 11,67
1024210 VM1698-4 183,75 185,00 185,75 181,25 181,25 183,50 183,50 181,75 182,75 182,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 11,72 11,75 11,33 11,53 11,72 11,27 11,41 11,68 11,28 11,16
1024210 VM1698-4 182,75 185,25 182,00 180,25 181,50 183,50 183,75 181,00 184,50 183,50

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0169_nM.DFD
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Czapla Date  15.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0169_n Char.Descr. T55-3000031-15 Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 191969 Unit Grad  -10,00 ILSL 170,00 |
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 15.03.2021 10:59:19 to 15.03.2021 11:16:51

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A;

190 USL
% :
© 185
o, i
10 ]
A i}
& 180 X
o _
o
S i}
o -
el i}
18 175
2 |
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | : 99,99
t - 0,1
>16 -16 8 99,5
S . r Py . 95 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 0875 20 (Y |R=0 80
9 =
2 - § 5 95
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
T55-3000031-15 [Grad] --- T55-3000031-15 [Grad] ---
Drawing Values Collected Values Statistics
Tm 180.00 X 180.0000
LSL 170.00 Xmin 180.00
usL 190.00 Xmax 180.00
T 20.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0169_n1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_n Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,11
LSL 0,00
Ord. No. CTBPW15 Ser.No. 191969
ra.- o Q erNo usL 14,65
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191969 T55-3000031-15 11,38 11,49 11,50 11,70 11,46 11,82 11,72 11,85 11,82 11,21
191969 T55-3000031-15 180,00 | 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
191969 T55-3000031-15 11,53 11,43 11,48 11,90 11,70 11,78 11,65 11,68 11,59 11,63
191969 T55-3000031-15 180,00 | 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
191969 T55-3000031-15 11,36 11,37 11,25 11,72 11,59 11,74 11,66 11,72 11,77 11,93
191969 T55-3000031-15 180,00 | 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
191969 T55-3000031-15 11,26 11,31 10,74 11,14 11,48 11,35 11,42 11,70 11,83 11,53
191969 T55-3000031-15 180,00 | 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 Xa4 X45 X 46 Xa7 X48 X49 X50
191969 T55-3000031-15 11,81 11,51 11,79 11,47 11,39 11,52 11,80 11,69 11,83 11,83
191969 T55-3000031-15 180,00 | 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
191969 T55-3000031-15 11,75 11,61 11,78 11,61 11,52 11,68 11,64 11,62 11,67 11,74
191969 T55-3000031-15 180,00 | 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
191969 T55-3000031-15 11,10 11,53 11,65 11,72 11,57 11,39 11,20 11,17 11,21 11,53
191969 T55-3000031-15 180,00 | 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
191969 T55-3000031-15 11,74 11,83 11,31 11,74 11,57 11,49 10,85 11,17 11,41 11,36
191969 T55-3000031-15 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0169_n1.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 15.03.2021
Ser.No. GB0169_n Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,11

LSL 0,00
Ord. No. CTBPW15 Ser.No. 191969

rd. o Q er.no USL 14,65
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.9 Nm; Cur-Cal.: 0.118 Nm/A;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
191969 T55-3000031-15 11,16 11,67 11,46 11,79 11,49 11,69 11,72 11,01 11,33 11,69
191969 T55-3000031-15 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191969 T55-3000031-15 11,69 11,74 11,34 11,49 11,72 11,23 11,37 11,70 11,24 11,12
191969 T55-3000031-15 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0169_n1.DFD
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

CTBPW15Q
11,52 Nm
180°

Torque graphs
Serial no: GB0169
80 % of max. torque
Tool without angle correction

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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Homologation

CellTek Tool
Type: Cleco-CTBPW15Q

Serial no.: GB0171
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Homologation of nutrunners
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Homologation of nutrunners

Document no:

Date:

a)

b)

Note:

001/2021
16.03.2021

Multi-stage tightening system

Single-stage tightening system

Manufacturer: Apex Tool Group

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

Hard joint (H)

Soft joint (L)

Tolerance down / up
Tolerance down / up
Average torque
Standard deviation
Torque scatter (99,73%)
Cm

ka

Min. C,, hard/soft (lowest value)
Min. C,, hard/soft (lowest value)

Test sheet no. 2

Machine Capability Study 30 %

Speed 50 rpm

O

Speed 100 %

Serial no: GB0171

6,70 Nm

40,48 Nm / Revolution Angle degree

3,34 Nm / Revolution Angle degree

H

6,23-7,17 Nm
7%

6,75 Nm

0,02 Nm

0,15 Nm

6,33

5,77

6,33
5,77

Capability is reached if minimum C, value 21.67

SN: GB0171 Page 3 of 87
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4,4 %

1125 rpm

30°
360°
L

6,23-7,17 Nm
7%

6,68 Nm

0,02 Nm

0,14 Nm

6,51

6,17





Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen ‘ Operator Name  Czapla Date  09.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0171_d Char.Descr. VM 1698-4 Inspection Val. 6,70 0,47 i usL 7,17

Serial No. 1024210 Unit Nm 047 ILSL 623
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 09.03.2021 07:43:08 to 09.03.2021 07:59:09

Rem.  TQ 30% hard +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.116 Nnm/A;

USL

6.2 T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s _X+3s X-3s
35 7LSL ‘ )‘< ‘ USLﬁ 35 LSL USL 0,001
B = 1 99,99
130 I (I 30 & 01
3. ] N F= 99,5
g 257 B B 95 5
3 B F S ! =
g 20 I A 2038 © 70 30 0=
u= m | C g = a
2157 ! F15& o 30 LA
e N g !
£10- Ll | “10% > 9
< B I S [] 99,5
5 ! ! F5 @ 0,1
E [l F ‘ 99,99
0 T 1 T 1 T 1 T 77 \' L N I B B B B 0 0,001 T T T T T T T T T T
6,2 63 6,4 6,5 6,6 6,7 686,9 707172 62 63 64 65 66 67 68 69 70 71 7.2
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 6.70 X 6.7472
LSL 6.23 Xmin 6.68 X-3s 6.6730
usL 7.17 Xmax 6.80 X+3s 6.8214
T 0.94 R 0.12 6s 0.1485
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 6.33
Critical capability index = Cmk 5.70
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2021\GB0171_dM.DFD
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_d Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 6,70
LSL 6,23
Ord. No. CTBPW15Q Ser.No. 1024210 USL 717

Remark TQ 30% hard +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.116 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 6,75 6,76 6,76 6,76 6,80 6,76 6,75 6,77 6,78 6,78
1024210 VM1698-4 29,50 30,00 29,50 30,25 30,25 30,00 29,75 30,25 30,00 30,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 6,73 6,72 6,72 6,77 6,76 6,74 6,74 6,73 6,73 6,74
1024210 VM1698-4 30,50 30,50 30,00 30,00 30,50 30,25 29,75 29,75 30,25 29,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 6,74 6,76 6,72 6,77 6,77 6,78 6,74 6,74 6,75 6,74
1024210 VM1698-4 29,75 30,50 29,75 29,75 30,50 30,25 30,00 30,25 29,75 29,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 6,75 6,69 6,74 6,73 6,75 6,70 6,73 6,80 6,74 6,74
1024210 VM1698-4 29,50 29,25 29,75 29,75 30,00 30,00 30,50 30,50 30,00 29,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 6,75 6,73 6,77 6,77 6,78 6,78 6,76 6,78 6,70 6,74
1024210 VM1698-4 29,50 29,75 30,25 29,75 30,00 30,25 30,00 30,00 30,25 29,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 6,76 6,68 6,74 6,76 6,77 6,72 6,74 6,74 6,73 6,76
1024210 VM1698-4 29,75 29,75 29,75 30,00 30,00 30,25 30,25 29,75 29,75 29,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 6,74 6,75 6,68 6,76 6,74 6,80 6,76 6,79 6,73 6,72
1024210 VM1698-4 30,25 30,25 29,75 29,50 30,25 29,50 30,25 30,25 30,25 30,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 6,73 6,76 6,77 6,76 6,75 6,76 6,74 6,75 6,75 6,75
1024210 VM1698-4 30,50 30,25 30,00 29,75 29,75 30,00 30,00 29,75 30,00 29,75
Apex Tool Group GmbH \\htwe0Q006\A ppData\ QW\QWE\M essWert\2021\GB0171_dM.DFD
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_d Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 6,70
LSL 6,23

Ord. No. CTBPW15 Ser.No. 1024210

rd. o Q er.no USL 7,17
Remark TQ 30% hard +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.116 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 6,74 6,71 6,74 6,73 6,79 6,79 6,76 6,75 6,77 6,73
1024210 VM1698-4 29,50 30,00 30,00 29,50 29,75 30,00 30,50 29,75 30,00 30,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 6,75 6,73 6,74 6,76 6,72 6,75 6,68 6,75 6,72 6,73
1024210 VM1698-4 29,50 29,50 30,25 30,00 29,75 29,75 29,75 29,75 29,75 29,25

Apex Tool Group GmbH \\htwe0Q006\A ppData\ QW\QWE\M essWert\2021\GB0171_dM.DFD
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Czapla Date  09.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0171_d Char.Descr. T55-3000031-15 Inspection Val. 6,70 0,47 i usL 7,17

Serial No. 191960 Unit Nm  -047 'LSL 623 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 09.03.2021 07:43:08 to 09.03.2021 07:59:09

Rem.  TQ 30% hard +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.116 Nnm/A;

72 usL
7,1
7.0+
Z.6,9-
< 6,8 -
5 .7 00055000000 BT B 5SS N PN TE T o B 0SB0 005G X X K438
oL
8 i
8 6,6
™ -
5&3
6,4
6,3
6.2 T T T T T T T T T T Lt
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-283s
:LSL ‘>‘(‘ USL: LSL USL 0,001
] C < 0,1
& 7 a1k o= 99,5
§ 407 | \‘ -40 > 95 5
> | | C c 1 —
§30E i =30 % S 70 30 S
g 7 Il - £ 4 = 70 &
= 20 20 @
2] [ S 5 95 !
g 111 S 99,5
103 [ -0 01 ‘
] ] E ‘ 99,99
0\\\\\\\\\\\\\\\\\\\\\0 0,001 T T T T T T T T T T
6,2 6,3 6,4 6,5 6,6 6,7 6,8 69 7,07,17,2 62 63 64 65 66 67 68 69 70 71 7.2
T55-3000031-15 [Nm] ND _, T55-3000031-15 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 6.70 X 6.7307
LSL 6.23 Xmin 6.71 X-3s 6.7057
USL 7.17 Xmax 6.75 X+3s 6.7557
T 0.94 R 0.04 6s 0.0499
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 18.83
Critical capability index = Cmk 17.60
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2021\GB0171_d1.DFD
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Machine Capability Study Page

Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_d Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,70
LSL 6,23
Ord. No. CTBPW15Q Ser.No. 191960 USL 717

Remark TQ 30% hard +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.116 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191960 T55-3000031-15 6,72 6,74 6,74 6,73 6,74 6,73 6,72 6,73 6,73 6,74
191960 T55-3000031-15 30,00 31,00 30,00 31,00 30,00 30,00 30,00 30,00 31,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
191960 T55-3000031-15 6,73 6,74 6,72 6,73 6,73 6,72 6,73 6,73 6,73 6,73
191960 T55-3000031-15 31,00 31,00 31,00 30,00 31,00 31,00 30,00 30,00 31,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
191960 T55-3000031-15 6,72 6,74 6,72 6,74 6,73 6,74 6,74 6,73 6,74 6,73
191960 T55-3000031-15 30,00 31,00 30,00 31,00 31,00 30,00 31,00 31,00 30,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
191960 T55-3000031-15 6,73 6,75 6,74 6,73 6,72 6,72 6,73 6,74 6,73 6,73
191960 T55-3000031-15 30,00 30,00 30,00 30,00 30,00 31,00 31,00 30,00 30,00 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
191960 T55-3000031-15 6,73 6,73 6,74 6,73 6,73 6,73 6,73 6,75 6,72 6,74
191960 T55-3000031-15 30,00 30,00 31,00 30,00 30,00 31,00 30,00 30,00 31,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
191960 T55-3000031-15 6,73 6,71 6,73 6,73 6,74 6,73 6,72 6,73 6,73 6,74
191960 T55-3000031-15 30,00 31,00 31,00 30,00 30,00 31,00 31,00 30,00 31,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
191960 T55-3000031-15 6,73 6,73 6,73 6,74 6,73 6,74 6,74 6,75 6,73 6,75
191960 T55-3000031-15 30,00 31,00 30,00 30,00 31,00 30,00 31,00 30,00 31,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
191960 T55-3000031-15 6,72 6,73 6,75 6,72 6,72 6,73 6,73 6,73 6,73 6,72
191960 T55-3000031-15 31,00 31,00 31,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2021\GB0171_d1.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_d Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,70
LSL 6,23

Ord. No. CTBPW15 Ser.No. 191960

rd. o Q er.no USL 7,17
Remark TQ 30% hard +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.116 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
191960 T55-3000031-15 6,72 6,72 6,73 6,73 6,73 6,74 6,72 6,73 6,73 6,72
191960 T55-3000031-15 30,00 31,00 31,00 30,00 30,00 30,00 31,00 30,00 30,00 30,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191960 T55-3000031-15 6,73 6,73 6,74 6,73 6,73 6,73 6,72 6,71 6,72 6,73
191960 T55-3000031-15 30,00 30,00 31,00 30,00 31,00 30,00 30,00 30,00 30,00 30,00

Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2021\GB0171_d1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: CTBPW15Q Angle degree: 30°
Serial no: GBO0171 Testtorque: 6,7 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

SN: GB0171 Page 10 of 87





Machine Capability Study Page 1/1
Control System

Plant ATG Westhausen ‘ Operator Name  Czapla Date  09.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GBO0171 c Char.Descr. VM 1698-4 Inspection Val. 6,70 0,47 i usL 7,17

Serial No. 1024210 Unit Nm 047 ILSL 623
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 09.03.2021 08:02:53 to 09.03.2021 08:27:31

Rem.  TQ 30% soft +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.116 Nn/A;

72 usL
7,1
7,04
N |
€6,9 ]
Z.6,8 _
: R -l U X+3s
g 6’7 i - C - /% v X - v 7 - T e ¥ m& ?
4664— - — - — - — - — - — - — - — - — T— - — - — - — - — - — - — - — = — - — X-3s
> 6,5
6,4
6,3
6.2 T T T T T T T T T T s
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s x+3s
o5 7LSL ‘ )‘< ‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R 1y o 01
¢>,‘20f I ¢ | —20 & 99,5
& 7 T 1 3 95 5
S 15 | F155 =
8 B E R SRR (0 3 =
2. 11 LE a
2 1 Fo2 5 95 '
S ] | i | LB
< 5 i 5 © 99,5
] M \\ C x 0,1
] C 99,99
0 L \INF L L L 0 0,001 T T T T T T T T T T
6,2 63 6,4 6,5 6,6 6,7 686,9 707172 62 63 64 65 66 67 68 69 70 71 7.2
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 6.70 X 6.6751
LSL 6.23 Xmin 6.62 X-3s 6.6029
usL 7.17 Xmax 6.73 X+3s 6.7473
T 0.94 R 0.11 6s 0.1443
N<T> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 6.51
Critical capability index = Cmk 6.17
¢ The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2021\GB0171_cM.DFD
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_c Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 6,70
LSL 6,23
Ord. No. CTBPW15Q Ser.No. 1024210 USL 717

Remark TQ 30% soft +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.116 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 6,66 6,67 6,71 6,69 6,66 6,68 6,71 6,64 6,66 6,70
1024210 VM1698-4 360,75 | 364,50 @ 368,50 | 368,25 | 364,25 @ 365,00 367,50 363,00 @ 365,50 | 369,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 6,69 6,68 6,65 6,70 6,72 6,70 6,69 6,66 6,73 6,70
1024210 VM1698-4 367,75 | 364,50 @ 365,25 | 369,50 | 373,00 370,00 366,25 365,50 | 364,25 | 364,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 6,71 6,68 6,68 6,65 6,64 6,65 6,66 6,67 6,66 6,68
1024210 VM1698-4 363,25 | 362,50 @ 363,25 | 360,50 | 359,50 @ 355,00 362,25 362,25 | 362,25 | 362,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 6,66 6,67 6,65 6,64 6,66 6,68 6,68 6,70 6,69 6,67
1024210 VM1698-4 360,25 | 361,25 @ 362,00 @ 359,75 | 360,75 @ 359,50 363,25 367,50 @ 363,25 | 364,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 6,69 6,70 6,69 6,64 6,67 6,62 6,65 6,68 6,67 6,71
1024210 VM1698-4 365,00 | 364,25 @ 361,75 | 357,25 | 363,75 @ 358,50 361,25 363,50 @ 368,75 | 366,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 6,67 6,70 6,69 6,70 6,70 6,70 6,67 6,67 6,66 6,64
1024210 VM1698-4 361,50 | 363,25 @ 363,50 | 362,75 | 361,00 366,00 364,25 363,75 | 361,25 | 359,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 6,68 6,66 6,69 6,67 6,64 6,69 6,70 6,67 6,66 6,70
1024210 VM1698-4 363,25 | 361,50 @ 365,50 | 362,00 | 359,75 @ 365,25 367,50 364,50 @ 363,00 | 365,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 6,70 6,65 6,66 6,66 6,68 6,68 6,69 6,70 6,71 6,72
1024210 VM1698-4 364,75 | 364,00 @ 363,25 | 362,25 | 365,00 362,00 363,25 367,75 | 366,50 | 366,50
Apex Tool Group GmbH \\htwe0Q006\A ppData\ QW\QWE\M essWert\2021\GB0171_cM.DFD
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_c Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 6,70
LSL 6,23

Ord. No. CTBPW15 Ser.No. 1024210

rd. o Q er.no USL 7,17
Remark TQ 30% soft +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.116 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 6,69 6,64 6,65 6,65 6,63 6,65 6,70 6,63 6,71 6,63
1024210 VM1698-4 366,50 355,75 360,25 362,25 361,75 363,00 364,25 361,00 364,75 360,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 6,66 6,64 6,66 6,68 6,69 6,64 6,67 6,70 6,69 6,69
1024210 VM1698-4 364,00 360,00 363,50 366,25 361,75 361,50 365,00 366,75 367,25 363,00

Apex Tool Group GmbH \\htwe0Q006\A ppData\ QW\QWE\M essWert\2021\GB0171_cM.DFD

SN: GB0171 Page 13 of 87






Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  09.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GBO0171 c Char.Descr. T55-3000031-15 Inspection Val. 6,70 0,47 i usL 7,17
Serial No. 191960 Unit Nm  -047 'LSL 623 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 09.03.2021 08:02:52 to 09.03.2021 08:27:31
Rem.  TQ 30% soft +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.116 Nm/A;
72 usL
7,1
7.0+
Z.6,9-
968
~ bl _ —
86,7 % X ESS
8 6,6
™ -
ﬁl 6.5
6,4
6,3
6.2 T T T T T T T T T T s
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
%388s %38s
LSL ‘x‘ USL 0005 LSL ‘x“ USL 0,001
| L 1 , |
100 I 7100@ I 01
2 I = 99,5 THx
S 80+ ‘ ‘ —80 2 95 5
z i 5 <
2 60+ N 60 32 ¥ 70 30 =)
g I - & o 3 0 %
2 ] | 02 5 ‘ o5
2 Il 5 | 99,5
20 I 20 2 01 0 :
] | [ i 99,99
0 I | | I | | | 0 0,001 T T T T T T T T T T
6,2 6,4 6,6 6,8 7,0 7,2 62 63 64 65 66 67 68 69 70 71 7.2
T55-3000031-15 [Nm] ND _, T55-3000031-15 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 6.70 X 6.7014
LSL 6.23 Xmin 6.70 X-3s 6.6901
usL 7.17 Xmax 6.72 X+3s 6.7127
T 0.94 R 0.02 6s 0.0226
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 41.60
Critical capability index = Cmk 41.48
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2021\GB0171_c1.DFD
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Machine Capability Study Page

Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_c Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,70
LSL 6,23
Ord. No. CTBPW15Q Ser.No. 191960 USL 717

Remark TQ 30% soft +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.116 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191960 T55-3000031-15 6,70 6,70 6,70 6,71 6,70 6,71 6,70 6,71 6,70 6,70
191960 T55-3000031-15 361,00 | 368,00 @ 371,00 @ 368,00 | 365,00 368,00 367,00 368,00 369,00 | 370,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
191960 T55-3000031-15 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,70
191960 T55-3000031-15 364,00 | 363,00 372,00 | 370,00 | 370,00 @ 369,00 368,00 365,00 @ 360,00 | 366,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
191960 T55-3000031-15 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,71 6,70 6,70
191960 T55-3000031-15 365,00 | 366,00 @ 368,00 @ 365,00 | 363,00 361,00 362,00 362,00 @ 365,00 | 365,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
191960 T55-3000031-15 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,70
191960 T55-3000031-15 361,00 | 361,00 @ 369,00 @ 363,00 | 365,00 362,00 364,00 368,00 366,00 | 366,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
191960 T55-3000031-15 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,70
191960 T55-3000031-15 369,00 | 365,00 @ 362,00 @ 359,00 | 368,00 367,00 363,00 366,00 370,00 | 365,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
191960 T55-3000031-15 6,70 6,70 6,70 6,70 6,70 6,71 6,71 6,72 6,70 6,70
191960 T55-3000031-15 364,00 | 362,00 360,00 @ 365,00 | 360,00 367,00 366,00 366,00 368,00 | 360,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
191960 T55-3000031-15 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,71
191960 T55-3000031-15 363,00 | 367,00 367,00 @ 362,00 | 362,00 368,00 368,00 367,00 365,00 | 364,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
191960 T55-3000031-15 6,70 6,70 6,70 6,70 6,71 6,71 6,70 6,70 6,70 6,70
191960 T55-3000031-15 365,00 | 368,00 @ 364,00 @ 364,00 | 367,00 360,00 365,00 368,00 366,00 366,00
Apex Tool Group GmbH \\htweO006\AppData\ QW\QWE\M essWert\2021\GB0171_c1.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_c Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,70
LSL 6,23

Ord. No. CTBPW15 Ser.No. 191960

ra.- o Q erNo usL 717
Remark TQ 30% soft +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.116 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
191960 T55-3000031-15 6,71 6,70 6,71 6,71 6,70 6,70 6,70 6,70 6,70 6,70
191960 T55-3000031-15 368,00 362,00 366,00 367,00 362,00 365,00 361,00 364,00 365,00 364,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191960 T55-3000031-15 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,70 6,70
191960 T55-3000031-15 368,00 365,00 367,00 368,00 360,00 366,00 365,00 368,00 369,00 360,00

Apex Tool Group GmbH \\htweO006\AppData\ QW\QWE\M essWert\2021\GB0171_c1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: CTBPW15Q Angle degree: 360°
Serial no: GBO0171 Testtorque: 6,7 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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Homologation of nutrunners

Document no: 001/2021
Date: 16.03.2021
Test sheet no. 3
Machine Capability Study 80 %
Multi-stage tightening system Speed 50 rpm
Single-stage tightening system | Speed 100 %
Manufacturer: Apex Tool Group Serial no: GB0171
Test torque: Tq min. + 0.8 (Tq max. - Tq min.) 12,20 Nm
Hard joint (H) 74,03 Nm / Revolution Angle degree
Soft joint (L) 6,13 Nm / Revolution Angle degree
H
a) Tolerance down / up 11,35- 13,05 Nm
Tolerance down / up 7 %
Average torque 12,34 Nm
Standard deviation 0,04 Nm
Torque scatter (99,73%) 0,25 Nm
Cnm 6,88
Crk 5,77
b) Min. C,, hard/soft (lowest value) 6,88
Min. C, hard/soft (lowest value) 577

Note:

Capability is reached if minimum C,, value 21.67

SN: GB0171 Page 18 of 87

Annex 2

Page 2 of 3

4,4 %

1125 rpm

30°
360°
L

11,35-13,05 Nm
7%
12,25 Nm
0,04 Nm
0,22 Nm
7,61
7,13





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  08.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0171_h Char.Descr. VM 1698-4 Inspection Val. 12,20 0,85 i USL 13,05
Serial No. 1024210 Unit Nm 08 ILSL 113

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 08.03.2021 13:57:50 to 08.03.2021 14:13:20
Rem.  TQ80% hard +/-7% * TQ-Cadl.: 15.85 Nm; Cur-Cal.: 0.117 Nnm/A;

13,0 USL
12,8
12,6
E — s
2124 A oo :
o X-3s
2 |
§ 12,0 7
11,8
11,6
11’4i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s_X+3s X+3s
o5 7LSL ‘ >‘( ‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R ] o 01
2 20 | /: | —20 & 99,5
g - IR -z, = 5
g1 1l K Sl TN 0 £
2 - Ll - & ‘.
2 1 Fo2 5 95 '
o | | Fe 8
< Sj | j5 (] 99,5
] | | C @ 0,1
] C 99,99
0— T T T 1 ‘\V ! \L T —0 0,001 T T T T T T T T T
11,4 11,8 12,2 12,6 13,0 114 116 11,8 12,0 12,2 124 12,6 12,8 13,0
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 12.20 X 12.3377
LSL 11.35 Xmin 12.23 X-3s 12.2142
usL 13.05 Xmax 12.45 X+3s 12.4612
T 1.70 R 0.22 6s 0.2470
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 6.88
Critical capability index Cmk 5.77
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_h Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 1024210 LSL 11,35
- S USL 13,05

Remark TQ 80% hard +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.117 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,28 12,35 12,23 12,28 12,36 12,33 12,37 12,30 12,41 12,35
1024210 VM1698-4 32,25 32,25 30,00 30,75 30,25 30,00 29,75 30,00 29,00 29,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 12,32 12,33 12,38 12,33 12,37 12,35 12,37 12,40 12,28 12,38
1024210 VM1698-4 30,50 29,00 29,00 29,25 30,00 29,75 30,50 29,50 30,50 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 12,31 12,37 12,34 12,33 12,38 12,31 12,29 12,33 12,27 12,34
1024210 VM1698-4 31,75 30,50 30,75 31,00 30,75 30,50 29,50 30,25 30,00 29,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 12,32 12,32 12,36 12,36 12,36 12,37 12,28 12,38 12,40 12,31
1024210 VM1698-4 30,25 29,75 30,25 30,25 31,50 31,75 31,50 30,25 28,75 28,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,35 12,40 12,37 12,35 12,37 12,44 12,30 12,35 12,34 12,35
1024210 VM1698-4 31,25 27,75 30,00 29,50 28,50 28,75 29,75 31,50 29,50 30,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 12,38 12,28 12,27 12,28 12,36 12,40 12,34 12,36 12,33 12,36
1024210 VM1698-4 29,25 31,00 30,50 30,75 30,00 30,75 29,50 30,50 30,00 30,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,30 12,29 12,26 12,28 12,32 12,40 12,36 12,28 12,27 12,29
1024210 VM1698-4 30,75 31,25 30,50 31,00 30,50 30,00 32,25 32,00 31,25 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 12,28 12,30 12,31 12,34 12,31 12,34 12,36 12,31 12,28 12,32
1024210 VM1698-4 30,25 29,75 30,00 30,50 30,50 30,25 31,50 29,00 29,50 28,75
Apex Tool Group GmbH \\htwe0Q006\A ppData\ QW\QWE\M essWert\2021\GB0171_hM.DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_h Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 1024210 LSL 11,35

T o USL 13,05
Remark TQ 80% hard +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.117 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 12,29 12,34 12,35 12,37 12,37 12,35 12,33 12,35 12,32 12,37
1024210 VM1698-4 30,00 29,50 33,25 31,75 29,25 31,00 28,75 29,00 29,75 29,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 12,32 12,45 12,33 12,34 12,38 12,34 12,37 12,37 12,35 12,40
1024210 VM1698-4 29,75 29,50 31,25 31,25 31,00 31,50 31,25 31,25 31,25 30,50

Apex Tool Group GmbH \\htwe0Q006\A ppData\ QW\QWE\M essWert\2021\GB0171_hM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  08.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0171_h Char.Descr. T55-3000031-15 Inspection Val. 12,20 0,85 i USL 13,05
Serial No. 191960 Unit Nm 085 'LSL 1135
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 08.03.2021 13:57:49 to 08.03.2021 14:13:19
Rem.  TQ 80% hard +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.117 Nm/A;
13,0 USL
1 12,8
2 12,6
S 12,4+ _
glzzi%%w@é%% e eV {}f
o -
S 12,0
™ |
B 11,8
= 4
11,6
11,4i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-38-3s *-3%+3s
305k R USL 39 LSk e USL 0,001
o M EONULA S N} 01
5‘25*: ‘:‘ ;ZSE 99‘5 | ; /J '
o - C |
g 20~ 1 208 ;0% | 5
g 1K F S s 70 | )
= 15j jl5 g f=an ‘ ‘ o
9—-3’ 1 | H u s o 30 R B 70 &
= | - 3] I |
©10 1 -10 2 5 95 :
2 ] | - 5 B 995
7 r o ‘
- ‘1‘ ‘1 - o I 99,99
0 T 17 T T T ] \J\JI\J\ LI I B B 0 0,001 T T T T H\‘ T T T T ‘
11,4 11,8 12,2 12,6 13,0 114 116 11,8 12,0 12,2 124 12,6 12,8 13,0
T55-3000031-15 [Nm] ND _, T55-3000031-15 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 12.20 X 12.2495
LSL 11.35 Xmin 12.22 X-3s 12.1940
usL 13.05 Xmax 12.32 X+3s 12.3050
T 1.70 R 0.10 6s 0.1110
N<r> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 15.32
Critical capability index Cmk 14.43
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_h Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 191960 LSL 11,35
T o USL 13,05
Remark TQ 80% hard +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.117 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191960 T55-3000031-15 12,25 12,26 12,24 12,23 12,24 12,25 12,25 12,26 12,32 12,24
191960 T55-3000031-15 33,00 34,00 32,00 32,00 31,00 31,00 31,00 31,00 30,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
191960 T55-3000031-15 12,23 12,24 12,23 12,25 12,27 12,24 12,26 12,25 12,24 12,24
191960 T55-3000031-15 32,00 30,00 30,00 30,00 31,00 30,00 32,00 30,00 32,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
191960 T55-3000031-15 12,24 12,27 12,27 12,24 12,26 12,26 12,23 12,25 12,23 12,26
191960 T55-3000031-15 33,00 32,00 32,00 32,00 32,00 32,00 30,00 32,00 31,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
191960 T55-3000031-15 12,27 12,24 12,25 12,26 12,25 12,24 12,23 12,26 12,26 12,23
191960 T55-3000031-15 32,00 31,00 32,00 31,00 32,00 33,00 33,00 31,00 30,00 29,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
191960 T55-3000031-15 12,23 12,27 12,27 12,24 12,25 12,30 12,22 12,26 12,26 12,24
191960 T55-3000031-15 32,00 29,00 31,00 30,00 30,00 30,00 31,00 33,00 30,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
191960 T55-3000031-15 12,25 12,23 12,23 12,24 12,26 12,27 12,25 12,25 12,25 12,25
191960 T55-3000031-15 30,00 32,00 32,00 32,00 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
191960 T55-3000031-15 12,23 12,24 12,24 12,24 12,25 12,30 12,26 12,26 12,22 12,25
191960 T55-3000031-15 32,00 32,00 32,00 32,00 31,00 30,00 33,00 33,00 32,00 32,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
191960 T55-3000031-15 12,25 12,25 12,26 12,26 12,24 12,27 12,23 12,22 12,22 12,23
191960 T55-3000031-15 31,00 31,00 32,00 32,00 32,00 31,00 32,00 30,00 30,00 29,00
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_h Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 191960 LSL 11,35

T o USL 13,05
Remark TQ 80% hard +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.117 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
191960 T55-3000031-15 12,24 12,24 12,24 12,27 12,23 12,26 12,23 12,25 12,23 12,25
191960 T55-3000031-15 31,00 30,00 34,00 33,00 30,00 32,00 29,00 30,00 31,00 30,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191960 T55-3000031-15 12,26 12,30 12,24 12,24 12,24 12,24 12,28 12,24 12,24 12,30
191960 T55-3000031-15 31,00 31,00 33,00 32,00 32,00 32,00 32,00 32,00 32,00 31,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: CTBPW15Q Angle degree: 30°
Serial no: GB0171 Test torque: 12,2 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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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  08.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0171_g Char.Descr. VM 1698-4 Inspection Val. 12,20 0,85 i USL 13,05
Serial No. 1024210 Unit Nm 085 'LSL 1135
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 08.03.2021 13:08:01 to 08.03.2021 13:55:14
Rem.  TQ 80% soft +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.117 Nm/A;
13,0 USL
12,8
1126
E -
Z£.12,4 X+3s
- |
® 12,2 g X-3s
=
§ 12,0 7
11,8
11,6
11’4i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s X+3s *-3s _Xx+3s
25_LSL X USL_,g LSL X USL 4 901
N F 1 99,99 R
] . e R 0.1
220 T —20 & 99,5 A
g BN -7 95 - 5
515 \ F155 e <
g N X FS w70 | | 30 =X
o 1 | -z = \ \ o
£10- M f0g &% . - Do
2 1 Fo2 5 ‘ 95 '
3 - M | . 8 P
< 5 -5 © AR 99,5
] ‘l \ ! L 24 0,1 T !
] C I  — 99,99
0— | L \J/\ \mj LI I B 0 0,001 T T T \" ! T ! T T T T
11,4 11,8 12,2 12,6 13,0 114 116 11,8 12,0 12,2 124 12,6 12,8 13,0
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 12.20 X 12.2536
LSL 11.35 Xmin 12.18 X-3s 12.1420
usL 13.05 Xmax 12.35 X+3s 12.3652
T 1.70 R 0.17 6s 0.2233
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 7.61
Critical capability index Cmk 7.13
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_g Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 1024210 LSL 11,35
- S USL 13,05

Remark TQ 80% soft +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.117 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,28 12,28 12,27 12,21 12,23 12,28 12,22 12,22 12,23 12,24
1024210 VM1698-4 354,25 | 364,25 @ 366,25 | 356,50 | 362,75 @ 353,50 368,50 373,50 | 339,50 | 363,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 12,23 12,24 12,33 12,30 12,33 12,31 12,26 12,26 12,27 12,21
1024210 VM1698-4 364,25 | 359,50 @ 352,50 | 356,75 | 367,00 @ 376,75 344,25 356,25 | 354,25 | 360,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 12,28 12,23 12,23 12,27 12,24 12,32 12,30 12,27 12,31 12,34
1024210 VM1698-4 356,50 | 381,50 @ 347,75 | 370,50 | 361,25 @ 377,75 357,00 363,75 | 363,25 | 375,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 12,29 12,26 12,29 12,25 12,23 12,26 12,26 12,22 12,35 12,28
1024210 VM1698-4 371,25 | 364,50 @ 372,75 | 358,50 | 366,00 371,25 372,75 365,75 | 353,25 | 363,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,24 12,28 12,31 12,30 12,26 12,31 12,32 12,25 12,23 12,25
1024210 VM1698-4 367,50 | 369,50 @ 352,00 | 355,75 | 346,50 & 355,75 369,00 358,25 | 358,25 | 374,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 12,29 12,24 12,22 12,26 12,28 12,26 12,18 12,19 12,21 12,21
1024210 VM1698-4 368,00 | 363,75 @ 367,00 @ 357,25 | 356,00 @ 359,75 338,50 355,25 | 376,75 | 353,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,21 12,22 12,22 12,25 12,29 12,24 12,25 12,24 12,28 12,23
1024210 VM1698-4 370,00 | 366,50 | 374,25 | 354,50 | 370,25 @ 369,25 358,25 @ 360,75 | 370,50 | 373,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 12,24 12,18 12,22 12,23 12,25 12,19 12,20 12,23 12,23 12,20
1024210 VM1698-4 360,00 | 378,25 | 370,00 | 384,50 | 363,00 370,50 365,75 367,75 | 359,25 | 366,50
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_g Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 1024210 LSL 11,35

T o USL 13,05
Remark TQ 80% soft +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.117 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 12,21 12,21 12,21 12,23 12,24 12,28 12,29 12,28 12,25 12,19
1024210 VM1698-4 366,50 356,00 367,50 370,00 359,50 345,00 361,50 356,25 371,25 347,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 12,26 12,24 12,25 12,22 12,30 12,28 12,27 12,24 12,26 12,28
1024210 VM1698-4 359,75 370,75 385,00 343,50 364,25 366,00 353,50 372,25 369,75 358,50
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  08.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0171_g Char.Descr. T55-3000031-15 Inspection Val. 12,20 0,85 i USL 13,05
Serial No. 191960 Unit Nm 085 'LSL 1135
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 08.03.2021 13:08:00 to 08.03.2021 13:55:13
Rem.  TQ 80% soft +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.117 Nm/A;
13.0 B USL
1 12,8
2 12,6
S 12,4+
vl 7 _ —
0 12,2 POCEOFH IR R DBV TSR SRS SO TR RRBRSDTS S SR e XS
o -
S 12,0
™ |
B 11,8
= 4
11,6
11,4i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
%B8s *883s
40 7LSL ‘>'(‘ USLﬁ 20 LSL ‘)‘(u USL 0,001
3 ‘ E 1 99,99 /
t 354 It £35 H 0,1
e | \‘ E 20 = 99,5 i3
TN I S 95 | 5
3257 F255 ‘ -
SN 1 .S g 710 ‘ 30 &
= 204 ‘ ‘ £20 g =M ‘ o
g 7 F & o 30 \ 70 &
2154 iff F15 o ‘ I
2. FLoS 5 95
210 | U =10 & |
3 C [J] il 99,5
5 fi 5 & 0,1 i
E | E il 99,99
0+ T L L L L L L L 0 0,001 T T T T T T T T T
11,4 11,8 12,2 12,6 13,0 114 116 11,8 12,0 12,2 124 12,6 12,8 13,0
T55-3000031-15 [Nm] ND _, T55-3000031-15 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 12.20 X 12.2110
LSL 11.35 Xmin 12.20 X-3s 12.1813
usL 13.05 Xmax 12.24 X+3s 12.2407
T 1.70 R 0.04 6s 0.0594
N<r> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 28.62
Critical capability index Cmk 28.25
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page

Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_g Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 191960 LSL 11,35
- S USL 13,05

Remark TQ 80% soft +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.117 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191960 T55-3000031-15 12,22 12,22 12,23 12,20 12,21 12,22 12,22 12,20 12,21 12,20
191960 T55-3000031-15 350,00 | 363,00 @ 365,00 | 354,00 | 361,00 347,00 365,00 368,00 337,00 | 361,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
191960 T55-3000031-15 12,22 12,20 12,22 12,20 12,20 12,22 12,21 12,20 12,20 12,20
191960 T55-3000031-15 357,00 | 357,00 @ 339,00 @ 353,00 | 363,00 371,00 337,00 351,00 @ 353,00 | 359,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
191960 T55-3000031-15 12,21 12,20 12,20 12,22 12,22 12,21 12,22 12,20 12,22 12,23
191960 T55-3000031-15 351,00 | 379,00 @ 345,00 | 368,00 | 358,00 374,00 352,00 358,00 361,00 | 371,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
191960 T55-3000031-15 12,21 12,21 12,21 12,21 12,21 12,22 12,21 12,21 12,24 12,22
191960 T55-3000031-15 370,00 | 359,00 @ 369,00 @ 353,00 | 363,00 368,00 371,00 364,00 351,00 | 363,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
191960 T55-3000031-15 12,21 12,20 12,21 12,22 12,20 12,23 12,24 12,20 12,20 12,21
191960 T55-3000031-15 363,00 | 367,00 @ 350,00 | 352,00 | 344,00 351,00 365,00 349,00 @ 351,00 | 371,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
191960 T55-3000031-15 12,22 12,21 12,20 12,20 12,21 12,21 12,22 12,21 12,20 12,21
191960 T55-3000031-15 364,00 | 360,00 @ 364,00 @ 355,00 | 352,00 356,00 337,00 353,00 @ 370,00 | 350,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
191960 T55-3000031-15 12,21 12,21 12,20 12,20 12,22 12,20 12,22 12,21 12,21 12,22
191960 T55-3000031-15 368,00 | 361,00 @ 371,00 | 344,00 | 366,00 366,00 355,00 356,00 363,00 | 371,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
191960 T55-3000031-15 12,21 12,20 12,22 12,21 12,20 12,23 12,21 12,21 12,21 12,20
191960 T55-3000031-15 355,00 | 374,00 @ 368,00 | 382,00 | 360,00 369,00 362,00 365,00 @ 354,00 | 363,00
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_g Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 12,20
Ord. No CTBPW15Q Ser.No 191960 LSL 11,35

T o USL 13,05
Remark TQ 80% soft +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.117 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
191960 T55-3000031-15 12,20 12,21 12,20 12,22 12,21 12,20 12,23 12,20 12,21 12,20
191960 T55-3000031-15 365,00 354,00 364,00 367,00 356,00 343,00 359,00 353,00 369,00 340,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191960 T55-3000031-15 12,23 12,21 12,22 12,22 12,21 12,21 12,20 12,22 12,20 12,21
191960 T55-3000031-15 357,00 369,00 381,00 336,00 361,00 364,00 352,00 370,00 365,00 357,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: CTBPW15Q Angle degree: 360°
Serial no: GB0171 Test torque: 12,2 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

SN: GB0171 Page 32 of 87





Homologation of nutrunners

Document no: 001/2021
Date: 16.03.2021
Test sheet no. 4
Machine Capability Study 100 %
Multi-stage tightening system Speed 50 rpm
Single-stage tightening system O Speed 100 %
Manufacturer: Apex Tool Group Serial no:
Test torque: Tq max. 14,40 Nm
Hard joint (H) 87,17 Nm / Revolution
Soft joint (L) 7,22 Nm / Revolution
H
a) Tolerance down / up 13,39 - 15,41 Nm
Tolerance down / up 7 %
Average torque 14,53 Nm
Standard deviation 0,04 Nm
Torque scatter (99,73%) 0,26 Nm
Cm 7,65
Cok 6,67
b) Min. C,, hard/soft (lowest value) 7,65
Min. C, hard/soft (lowest value) 6,67

Note:

Capability is reached if minimum C,, value 21.67

SN: GB0171 Page 33 of 87
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Angle degree
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Annex 2
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4,4 %

1125 rpm

30°
360°
L

13,39-15,41 Nm
7%
14,44 Nm
0,03 Nm
0,21 Nm
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9,31





Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen ‘ Operator Name  Czapla Date  08.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GBO0171_b Char.Descr. VM 1698-4 Inspection Val. 14,40 1,01 i UsL 1541

Serial No. 1024210 Unit Nm  -101 ILSL 1339
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 08.03.2021 11:26:00 to 08.03.2021 11:43:16

Rem.  TQ 100% hard +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.118 Nnm/A;

15,5
USL
1 15,0 N
g T X+3s
T 15 P P S o S T e it o RN I o g0 I SN K
§ o i X-3s
9 i}
2 -
> 14,0
13,5
b LSL
T \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s x+3s X-3s _x+3s
255k — USL 25 LSL A USL 0,001
N F 1 99,99 [
tooA L] o —H— 0,1
2 20+ | | —20 & 99,5 | ; |
§ - W - g 95 E=r s 5
515 F155 o <
g 3K RS = 70 ‘ ‘ 3 R
= ] ‘ i ‘ C g =2 ‘ ‘ o
m | I~ (=3 T T 1
€107 | | “10% o 30 - 70 &
2 1 o2 5 ‘ 95 '
o | M | r = - .
< 5 -5 @ o — 99,5
b l“ ’l C o 0’1 [ ‘ |
] \ n e 99,99
O LI A B R B J\ [ J\ T T T O 0,001 T T T T T ‘\ ‘ T ‘ T T T 1
13,5 14,0 14,5 15,0 15,5 13,5 14,0 14,5 15,0 15,5
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 14.40 X 14.5291
LSL 13.39 Xmin 14.43 X-3s 14.3971
usL 15.41 Xmax 14.62 X+3s 14.6611
T 2.02 R 0.19 6s 0.2640
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 7.65
Critical capability index = Cmk 6.67
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_b Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 1024210 LSL 13,39
. No. -INO- UsL 15,41

Remark TQ 100% hard +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.118 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 14,57 14,54 14,56 14,53 14,47 14,62 14,52 14,49 14,55 14,49
1024210 VM1698-4 29,75 30,75 30,75 30,25 30,25 29,75 31,25 30,25 30,50 30,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 14,52 14,56 14,53 14,55 14,51 14,52 14,49 14,59 14,58 14,53
1024210 VM1698-4 31,00 30,25 30,00 30,25 30,50 31,00 29,50 30,00 31,00 29,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 14,48 14,48 14,50 14,53 14,55 14,60 14,54 14,44 14,60 14,51
1024210 VM1698-4 30,00 30,50 29,75 31,00 30,25 30,75 30,75 30,75 30,25 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 14,58 14,53 14,55 14,56 14,49 14,55 14,56 14,49 14,54 14,50
1024210 VM1698-4 30,50 31,25 31,75 29,25 30,25 30,50 30,25 30,75 30,75 31,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 14,52 14,52 14,55 14,45 14,56 14,57 14,52 14,54 14,52 14,55
1024210 VM1698-4 31,00 30,25 31,50 30,75 28,75 30,50 29,75 30,25 30,25 30,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 14,53 14,55 14,54 14,48 14,48 14,57 14,54 14,55 14,52 14,52
1024210 VM1698-4 30,25 30,00 29,75 30,25 30,50 30,25 30,00 30,00 30,25 30,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 14,49 14,53 14,55 14,60 14,53 14,43 14,58 14,57 14,48 14,43
1024210 VM1698-4 30,50 30,75 30,75 30,50 30,25 31,00 30,75 30,25 29,75 30,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 14,58 14,56 14,48 14,46 14,50 14,50 14,46 14,55 14,56 14,56
1024210 VM1698-4 29,50 29,75 29,75 30,00 28,75 30,25 30,25 29,75 29,25 30,50
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_b Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 1024210 LSL 13,39
. No. -INO- UsL 15,41

Remark TQ 100% hard +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.118 Nm/A;

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 14,58 14,53 14,45 14,48 14,49 14,59 14,55 14,52 14,49 14,61
1024210 VM1698-4 30,75 30,50 29,75 31,25 31,00 30,50 30,25 30,00 29,00 30,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 14,55 14,57 14,61 14,51 14,62 14,47 14,52 14,57 14,49 14,43
1024210 VM1698-4 29,25 28,50 30,50 30,00 29,75 30,00 29,75 28,75 29,50 29,50
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Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  08.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GBO0171_b Char.Descr. T55-3000031-15 Inspection Val. 14,40 1,01 EUSL 1541
Serial No. 191960 Unit Nm 1,01 LSL 1339
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 08.03.2021 11:26:00 to 08.03.2021 11:43:16
Rem.  TQ 100% hard +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.118 Nm/A;
15,5
USL
h ]
'§15'0i
Z‘ |
% i}
' = - = - — - T M R T e T e T T, T — e RS — . —=  X+3s
5 145 004 o000t Xgpad9950500@000cs R e ool PR
3 ]
o
Q i}
6 14,0
T i
[ i}
13,5
b LSL
T \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-36+3s *-3%+3s
35 _LSL X USL ¢ LSL X USL 4 001
] SR 99,99 mini
T 303 H\ ~30 % ) 0,1
L>)‘ 3 | : | E (= 99,5 T ; 1K
g2 11 "z, % B 5
820 1k t208 = 70 N K 3/ =
= N = g = B i 'D__'
£ 157 | “ F15& o 30 Fl 70 &5
= 1K Fog & I
210~ i —10 5 L] %
< ] Il = o] b ; . 99,5
5 il F5 0,1 fop
; . : i 99,99
O\\‘\\\\‘\\\\‘\\\\‘\\\\‘O 0,001\\ T T T [ T T T 1
13,5 14,0 14,5 15,0 15,5 13,5 14,0 14,5 15,0 15,5
T55-3000031-15 [Nm] ND _, T55-3000031-15 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 14.40 X 14.4689
LSL 13.39 Xmin 14.42 X-3s 14.3951
usL 15.41 Xmax 14.56 X+3s 14.5427
T 2.02 R 0.14 6s 0.1477
N<t> 100 p<t> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 13.68
Critical capability index Cmk 12.74
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_b Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 191960 LSL 13,39
T o USL 15,41
Remark TQ 100% hard +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.118 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191960 T55-3000031-15 14,51 14,45 14,46 14,47 14,43 14,50 14,46 14,43 14,45 14,45
191960 T55-3000031-15 32,00 32,00 33,00 32,00 33,00 32,00 33,00 32,00 32,00 33,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
191960 T55-3000031-15 14,46 14,45 14,45 14,47 14,46 14,48 14,46 14,51 14,56 14,49
191960 T55-3000031-15 33,00 32,00 32,00 32,00 32,00 33,00 31,00 32,00 33,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
191960 T55-3000031-15 14,42 14,42 14,47 14,45 14,51 14,48 14,48 14,44 14,50 14,47
191960 T55-3000031-15 32,00 32,00 32,00 33,00 32,00 32,00 33,00 32,00 32,00 33,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
191960 T55-3000031-15 14,47 14,47 14,52 14,48 14,47 14,47 14,47 14,42 14,48 14,44
191960 T55-3000031-15 32,00 33,00 33,00 31,00 32,00 32,00 32,00 32,00 33,00 33,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
191960 T55-3000031-15 14,47 14,45 14,47 14,47 14,48 14,49 14,46 14,46 14,45 14,49
191960 T55-3000031-15 33,00 32,00 33,00 32,00 30,00 32,00 32,00 32,00 32,00 33,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
191960 T55-3000031-15 14,49 14,47 14,47 14,46 14,46 14,45 14,48 14,48 14,46 14,45
191960 T55-3000031-15 32,00 32,00 32,00 33,00 33,00 31,00 32,00 32,00 32,00 32,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
191960 T55-3000031-15 14,44 14,49 14,50 14,47 14,47 14,43 14,48 14,45 14,43 14,44
191960 T55-3000031-15 32,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
191960 T55-3000031-15 14,48 14,46 14,44 14,44 14,44 14,45 14,45 14,49 14,50 14,49
191960 T55-3000031-15 31,00 32,00 32,00 32,00 31,00 32,00 32,00 31,00 31,00 32,00
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_b Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 191960 LSL 13,39

T o USL 15,41
Remark TQ 100% hard +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.118 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
191960 T55-3000031-15 14,47 14,47 14,46 14,45 14,46 14,55 14,49 14,47 14,48 14,48
191960 T55-3000031-15 32,00 32,00 31,00 33,00 33,00 33,00 32,00 32,00 31,00 32,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191960 T55-3000031-15 14,50 14,48 14,51 14,48 14,48 14,46 14,48 14,46 14,47 14,46
191960 T55-3000031-15 31,00 30,00 32,00 32,00 31,00 32,00 32,00 30,00 31,00 32,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: CTBPW15Q Angle degree:  30°
Serial no:  GB0171 Testtorque: 14,4 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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Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  08.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GBO0171_a Char.Descr. VM 1698-4 Inspection Val. 14,40 1,01 i UsL 1541
Serial No. 1024210 Unit Nm  -101 ILSL 1339

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 08.03.2021 11:48:34 to 08.03.2021 12:59:05
Rem.  TQ 100% soft +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.118 Nnm/A;

15,5
USL
1 15,0i
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Z ] —
e - s T T s T T T T T T T T Be i T R KT T T T, m o o = — = — = —_ x+3s
R e B e 23
§ 1 x-3s
2 -
> 14,0
135
b LSL
T \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3+3s
30 7LSL ‘ )‘< ‘ USLﬁ 30 LSL USL 0,001
b e || F 99,99 01
207 R FBE 99,5 ’
c ] E >
g 20— ! 208 ;0% 5 _
S K - $ = 70 3 £
= 15j ‘ \‘ ‘ jl5 g f=an o
f‘_,:) ! | C = a8 30 70 -
£ — | [ )
S 10 B -10 2 5 95 :
< .- ! .S 99,5
5] i 5 & 01 ,
z ik :
00— L = L L A O T B B 0 0,001 —— T T T T
13,5 14,0 14,5 15,0 15,5 13,5 15,0 15,5
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 14.40 X 14.4405
LSL 13.39 Xmin 14.37 X-3s 14.3364
usL 15.41 Xmax 14.55 X+3s 14.5446
T 2.02 R 0.18 6s 0.2083
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 9.70
Critical capability index Cmk 9.31
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_a Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 1024210 LSL 13,39
- S USL 15,41

Remark TQ 100% soft +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.118 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 14,48 14,48 14,38 14,43 14,44 14,40 14,41 14,46 14,46 14,38
1024210 VM1698-4 362,00 | 353,50 @ 357,00 | 346,50 | 367,25 @ 357,25 349,75 365,50 | 359,75 | 362,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 14,41 14,46 14,42 14,43 14,45 14,49 14,41 14,42 14,45 14,39
1024210 VM1698-4 362,00 | 354,75 @ 363,50 | 352,50 | 365,75 @ 360,50 355,25 357,25 | 362,25 | 350,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 14,41 14,48 14,42 14,46 14,40 14,43 14,47 14,44 14,47 14,49
1024210 VM1698-4 353,50 | 354,00 @ 362,50 | 358,00 | 363,50 @ 353,00 364,50 362,50 @ 362,00 | 357,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 14,40 14,44 14,46 14,43 14,37 14,45 14,45 14,45 14,45 14,45
1024210 VM1698-4 366,50 | 357,00 362,25 | 360,25 | 363,00 356,50 363,75 352,50 @ 368,50 | 356,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 14,46 14,41 14,48 14,49 14,49 14,46 14,48 14,43 14,45 14,50
1024210 VM1698-4 357,25 | 358,25 | 360,25 | 353,50 | 356,25 @ 361,25 367,50 354,50 @ 355,50 | 361,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 14,41 14,44 14,47 14,38 14,45 14,52 14,53 14,49 14,39 14,55
1024210 VM1698-4 364,50 | 365,25 | 360,50 | 356,00 | 354,50 @ 365,00 361,50 359,00 @ 355,00 | 361,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 14,42 14,40 14,39 14,51 14,50 14,40 14,40 14,44 14,45 14,44
1024210 VM1698-4 356,50 | 343,50 @ 356,25 | 361,50 | 367,00 359,00 339,75 363,75 | 386,00 | 366,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 14,43 14,46 14,43 14,44 14,42 14,43 14,42 14,44 14,45 14,39
1024210 VM1698-4 342,75 | 363,00 @ 364,00 @ 353,00 | 361,00 360,75 358,00 358,00 @ 364,25 | 353,75
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_a Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 1024210 LSL 13,39

T o USL 15,41
Remark TQ 100% soft +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.118 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 14,43 14,43 14,41 14,43 14,45 14,45 14,47 14,43 14,42 14,40
1024210 VM1698-4 364,50 363,00 361,50 364,25 353,50 367,00 350,75 363,25 357,00 350,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 14,45 14,43 14,40 14,42 14,46 14,42 14,41 14,45 14,46 14,42
1024210 VM1698-4 358,75 354,25 362,00 355,00 350,25 358,75 361,00 367,00 347,75 362,75
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Tool System

Plant ATG Westhausen ‘ Operator Name  Czapla Date  08.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GBO0171_a Char.Descr. T55-3000031-15 Inspection Val. 14,40 1,01 i UsL 1541

Serial No. 191960 Unit Nm  -101 LSL 1339 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 08.03.2021 11:48:34 to 08.03.2021 12:59:05

Rem.  TQ 100% soft +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.118 Nnm/A;
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2 25 Il e o P >
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= 204 ‘ ‘ =20 g & o
g 7 F & o 30 70 &
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13,5 14,0 14,5 15,0 15,5 13,5 14,0 15,0 15,5
T55-3000031-15 [Nm] ND _, T55-3000031-15 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 14.40 X 14.4128
LSL 13.39 Xmin 14.40 X-3s 14.3717
usL 15.41 Xmax 14.48 X+3s 14.4539
T 2.02 R 0.08 6s 0.0823
N<t> 100 p<t> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 24.55
Critical capability index = Cmk 24.24
¢ The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
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Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_a Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 191960 LSL 13,39
- S USL 15,41

Remark TQ 100% soft +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.118 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191960 T55-3000031-15 14,41 14,41 14,41 14,40 14,41 14,41 14,40 14,41 14,41 14,41
191960 T55-3000031-15 360,00 | 349,00 356,00 | 340,00 | 362,00 356,00 349,00 363,00 @ 351,00 | 360,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
191960 T55-3000031-15 14,40 14,41 14,40 14,43 14,42 14,42 14,40 14,41 14,41 14,40
191960 T55-3000031-15 356,00 | 353,00 @ 360,00 @ 351,00 | 364,00 359,00 348,00 355,00 @ 360,00 | 349,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
191960 T55-3000031-15 14,41 14,40 14,42 14,41 14,41 14,42 14,43 14,42 14,41 14,41
191960 T55-3000031-15 351,00 | 351,00 @ 355,00 | 353,00 | 364,00 348,00 362,00 360,00 @ 359,00 | 354,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
191960 T55-3000031-15 14,40 14,42 14,42 14,40 14,40 14,42 14,41 14,41 14,43 14,41
191960 T55-3000031-15 363,00 | 350,00 @ 359,00 | 352,00 | 362,00 356,00 363,00 349,00 @ 363,00 | 352,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
191960 T55-3000031-15 14,42 14,40 14,44 14,46 14,41 14,41 14,45 14,40 14,40 14,41
191960 T55-3000031-15 355,00 | 349,00 @ 361,00 | 353,00 | 355,00 355,00 365,00 352,00 354,00 | 358,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
191960 T55-3000031-15 14,40 14,41 14,42 14,41 14,41 14,45 14,44 14,42 14,40 14,48
191960 T55-3000031-15 360,00 | 360,00 @ 356,00 @ 354,00 | 353,00 361,00 359,00 359,00 @ 355,00 | 355,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
191960 T55-3000031-15 14,42 14,40 14,42 14,41 14,41 14,42 14,42 14,40 14,41 14,43
191960 T55-3000031-15 351,00 | 341,00 @ 352,00 | 359,00 | 353,00 358,00 336,00 359,00 @ 381,00 | 365,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
191960 T55-3000031-15 14,42 14,42 14,42 14,41 14,40 14,40 14,41 14,40 14,42 14,40
191960 T55-3000031-15 344,00 | 360,00 @ 355,00 @ 353,00 | 356,00 360,00 356,00 357,00 @ 355,00 | 350,00
Apex Tool Group GmbH \\htweO006\AppData\ QW\QWE\M essWert\2021\GB0171_al.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_a Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 14,40
Ord. No CTBPW15Q Ser.No 191960 LSL 13,39

T o USL 15,41
Remark TQ 100% soft +/-7% * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.118 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
191960 T55-3000031-15 14,42 14,41 14,41 14,40 14,41 14,41 14,41 14,40 14,41 14,40
191960 T55-3000031-15 361,00 353,00 356,00 361,00 354,00 364,00 348,00 357,00 355,00 351,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191960 T55-3000031-15 14,40 14,41 14,42 14,40 14,41 14,43 14,40 14,41 14,40 14,40
191960 T55-3000031-15 356,00 348,00 361,00 352,00 348,00 356,00 350,00 363,00 338,00 360,00

Apex Tool Group GmbH \\htweO006\AppData\ QW\QWE\M essWert\2021\GB0171_al.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: CTBPW15Q Angle degree: 360°
Serial no: GB0171 Test torque: 14,4 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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Homologation of nutrunners

Document no: 001/2021
Date: 16.03.2021
General Specifications
Manufacturer: Apex Tool Group Tool type: CellTek Tool
Model: CTBPW15Q Serial no: GB0171

Torque range: 3,4 Nm to 14,4 Nm
Difference evaluation: Reference/Tool at 40°/ 60 %

Capability examination

Snugfit value: 2,88 Nm Torque tolerance £ 7 %
Target torque: 8,64 Nm Tolerance: 1,96 % + 0,98 %
Angle degree: 40° Tolerance: 3,4° +1,7°

Formula derivation:

Tool with angle correction

For measurements, the screwdriver must be held by hand and alternately moved.
In the column "Move +", the angle range in the screw direction,

In the column "Move -" of the direction opposite the direction of tightening,

within this range, the tool has to be moved.

Pay attention to changing angle values and directions of movement.

The indicated maximum values for "Move +" and "Move -"

have per measurement series minimum 5 times.

Move Test conditions

0 0-25° Tool hand held

SN: GB0171 Page 48 of 87
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle

1 8,80 40,00 8,81 37,50 0,01 2,50

2 8,69 40,00 8,72 38,50 0,03 1,50

3 8,73 40,00 8,73 3775 0,00 2,25

4 8,49 40,00 8,52 38,50 0,03 1,50

5 8,81 40,00 8,84 38,50 0,03 1,50

6 8,68 40,00 8,70 38,25 0,02 175

7 8,62 40,00 8,64 38,50 0,02 1,50

8 8,63 40,00 8,61 38,00 0,02 2,00

9 8,56 40,00 8,57 3775 0,01 2,25
10 8,65 40,00 8,64 38.25 0,01 175
11 8,60 40,00 8,64 38,25 0,04 175
12 8,54 40,00 8,55 38,00 0,01 2,00
13 8,61 40,00 8,61 38,50 0,00 1,50
14 8,65 40,00 8,65 38,00 0,00 2,00
15 8,64 40,00 8,67 38,25 0,03 175
16 8,63 40,00 8,65 38,25 0,02 175
17 8,81 40,00 8,82 3775 0,01 2,25
18 8,54 40,00 8,56 38,00 0,02 2,00
19 8,67 40,00 8,71 38,25 0,04 175
20 8,60 40,00 8,61 38,75 0,01 1,25
21 8,83 40,00 8,82 37.75 0,01 2,25
22 8,82 40,00 8,83 38,50 0,01 1,50
23 8,76 40,00 8,75 38,00 0,01 2,00
24 8,81 40,00 8,78 37.25 0,03 2,75
25 8,45 40,00 8,41 3775 0,04 2,25
26 8,63 40,00 8,63 38,50 0,00 1,50
27 8,57 40,00 8,54 3775 0,03 2,25
28 8,59 40,00 8,60 3775 0,01 2,25
29 8,57 40,00 8,56 38.25 0,01 175
30 8,65 40,00 8,66 38,50 0,01 1,50
31 8,49 40,00 8,44 37,50 0,05 2,50
32 8,63 40,00 8,67 38.25 0,04 175
33 8,55 40,00 8,53 37,50 0,02 2,50
34 8,78 40,00 8,77 38,00 0,01 2,00
35 8,71 40,00 8,70 38,00 0,01 2,00
36 8,75 40,00 8,68 3775 0,07 2,25
37 8,76 40,00 8,74 38.25 0,02 175
38 8,60 40,00 8,62 38,25 0,02 175
39 8,66 40,00 8,60 38,00 0,06 2,00
40 8,77 40,00 8,78 37,50 0,01 2,50
41 8,73 40,00 8,69 37,50 0,04 2,50
42 8,76 40,00 8,72 3775 0,04 2,25
43 8,64 40,00 8,65 3775 0,01 2,25
44 8,67 40,00 8,62 37,50 0,05 2,50
45 8,69 40,00 8,67 38.25 0,02 175
46 8,63 40,00 8,62 37,50 0,01 2,50
47 8,76 40,00 8,76 38,00 0,00 2,00
48 8,54 40,00 8,56 38,00 0,02 2,00
49 8,62 40,00 8,59 38,00 0,03 2,00
50 8,75 40,00 8,73 38,00 0,02 2,00
51 8,72 40,00 8,71 3775 0,01 2,25
52 8,72 40,00 8,68 37,50 0,04 2,50
53 8,74 40,00 8,72 3775 0,02 2,25
54 8,71 40,00 8,72 3775 0,01 2,25
55 8,68 40,00 8,67 38,00 0,01 2,00
56 8,75 40,00 8,76 38,00 0,01 2,00
57 8,72 40,00 8,69 38,00 0,03 2,00
58 8,76 40,00 8,73 38,00 0,03 2,00
59 8,65 40,00 8,66 3775 0,01 2,25
60 8,72 40,00 8,73 38.25 0,01 175
61 8,75 40,00 8,70 37,50 0,05 2,50
62 8,82 40,00 8,81 38,00 0,01 2,00
63 8,67 40,00 8,70 3775 0,03 2,25
64 8,75 40,00 8,74 38,00 0,01 2,00
65 8,71 40,00 8,70 38,00 0,01 2,00
66 8,76 40,00 8,77 3775 0,01 2,25
67 8,57 40,00 8,57 38,25 0,00 175
68 8,60 40,00 8,59 37.75 0,01 2,25
69 8,74 40,00 8,73 38,00 0,01 2,00
70 8,72 40,00 8,71 38,00 0,01 2,00
71 8,58 40,00 8,54 37,50 0,04 2,50
72 8,58 40,00 8,60 3775 0,02 2,25
73 8,60 40,00 8,58 38,25 0,02 175
74 8,57 40,00 8,53 37,50 0,04 2,50
75 8,80 40,00 8,81 38,50 0,01 1,50
76 8,69 40,00 8,70 38,25 0,01 1,75
77 8,63 40,00 8,61 3775 0,02 2,25
78 8,72 40,00 8,67 37,00 0,05 3,00
79 8,38 40,00 8,38 38,75 0,00 1,25
80 8,45 40,00 8,42 38,00 0,03 2,00
81 8,56 40,00 8,57 38,50 0,01 1,50
82 8,49 40,00 8,49 38,00 0,00 2,00
83 8,56 40,00 8,54 38,25 0,02 175
84 8,50 40,00 8,49 3775 0,01 2,25
85 8,45 40,00 8,45 38,00 0,00 2,00
86 8,59 40,00 8,53 37,50 0,06 2,50
87 8,82 40,00 8,79 38,00 0,03 2,00
88 8,75 40,00 8,72 3775 0,03 2,25
89 8,77 40,00 8,75 38,25 0,02 175
90 8,69 40,00 8,69 38,00 0,00 2,00
91 8,81 40,00 8,74 3775 0,07 2,25
92 8,64 40,00 8,65 3775 0,01 2,25
93 8,68 40,00 8,63 37,50 0,05 2,50
94 8,68 40,00 8,63 38,00 0,05 2,00
95 8,70 40,00 8,67 3775 0,03 2,25
96 8,66 40,00 8,69 38,50 0,03 1,50
97 8,62 40,00 8,56 3775 0,06 2,25
98 8,65 40,00 8,64 38,25 0,01 175
99 8,55 40,00 8,55 38,25 0,00 175
100 8,66 40,00 8,65 3775 0,01 2,25

Standard deviation: 0,017 0,339
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Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: CTBPW15Q Serialno:  GBO0171
Target torque: 8,64 Nm 60 % of max. torque
Angle degree: 40° Tool with angle correction

9,9
9,7
9,4
9,2
8,9

8,4

—a— Torque, Control

8,1
7.9
7,6

7,3 t t t t t t t t t
1 10 19 28 37 46 55 64 73 82 91 100

Measurement

46
45
44
42

41 —e— Angle degree,
40 Tool

39 —a— Angle degree,
Control
A AN LA A
38 ") XMAAAAA-AIAAHI A IAAAYMI
36

35
34 . . . . . . . . .

Measurement
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen \ Operator Name ~ Czapla Date  09.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0171_k Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 EUSL 45,00
Serial No. 1024210 Unit Grad  -500 LSL 3500 |

Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 09.03.2021 09:23:41 to 09.03.2021 09:48:59
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.116 Nm/A; with gyroscope

45 uSL

Value No. _,
*-3s _ X+3s X-3s  x+3s
30 7LSL ‘ ;( ‘ USLﬁ 30 LSL ‘ )‘< USL 0,001
] | | E 1 99,99 |
= il Fog w 0,1
5257 o E25 8 99,5 ‘
< - C |
820 N In 208 ;0% ‘ ° =
g | | - S g 70 | 30 &
= 154 ‘ [ | ‘ 15 g = ‘ o
95-‘ 1 \ FoE o 30 \ ‘ 70 &
= i E o )
8 10*: : : ;10 E 5 [ 95 i
< .- | | S ‘ 99,5
o | K o 0.1 | ‘
b / ; r | 99,99
0 T J.\ | \.lf LA O B B 0 0,001 T T ! T T T T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
VM1698-4 [Grad] ND _, VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics
Tm 40.00 X 37.9700
LSL 35.00 Xmin 37.00 X-3s 36.9515
usL 45.00 Xmax 38.75 X+3s 38.9885
T 10.00 R 1.75 6s 2.0369
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 491
Critical capability index Cmk 2.92
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_kM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_k Characteristic

Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 8,54

LSL 6,60
Ord. No. CTBPW15 Ser.No. 1024210
rd. o Q er.no USL 10,61

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.85 Nm; C ur-Cal.: 0.116 Nm/A; with gyroscope

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 8,81 8,72 8,73 8,52 8,84 8,70 8,64 8,61 8,57 8,64
1024210 VM1698-4 37,50 38,50 37,75 38,50 38,50 38,25 38,50 38,00 37,75 38,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 8,64 8,55 8,61 8,65 8,67 8,65 8,82 8,56 8,71 8,61
1024210 VM1698-4 38,25 38,00 38,50 38,00 38,25 38,25 37,75 38,00 38,25 38,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 8,82 8,83 8,75 8,78 8,41 8,63 8,54 8,60 8,56 8,66
1024210 VM1698-4 37,75 38,50 38,00 37,25 37,75 38,50 37,75 37,75 38,25 38,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
1024210 VM1698-4 8,44 8,67 8,53 8,77 8,70 8,68 8,74 8,62 8,60 8,78
1024210 VM1698-4 37,50 38,25 37,50 38,00 38,00 37,75 38,25 38,25 38,00 37,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 8,69 8,72 8,65 8,62 8,67 8,62 8,76 8,56 8,59 8,73
1024210 VM1698-4 37,50 37,75 37,75 37,50 38,25 37,50 38,00 38,00 38,00 38,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 8,71 8,68 8,72 8,72 8,67 8,76 8,69 8,73 8,66 8,73
1024210 VM1698-4 37,75 37,50 37,75 37,75 38,00 38,00 38,00 38,00 37,75 38,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 8,70 8,81 8,70 8,74 8,70 8,77 8,57 8,59 8,73 8,71
1024210 VM1698-4 37,50 38,00 37,75 38,00 38,00 37,75 38,25 37,75 38,00 38,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 8,54 8,60 8,58 8,53 8,81 8,70 8,61 8,67 8,38 8,42
1024210 VM1698-4 37,50 37,75 38,25 37,50 38,50 38,25 37,75 37,00 38,75 38,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_kM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_k Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 8,54

LSL 6,60
Ord. No. CTBPW15 Ser.No. 1024210

rd. o Q er.no USL 10,61
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.85 Nm; C ur-Cal.: 0.116 Nm/A; with gyroscope
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 8,57 8,49 8,54 8,49 8,45 8,53 8,79 8,72 8,75 8,69
1024210 VM1698-4 38,50 38,00 38,25 37,75 38,00 37,50 38,00 37,75 38,25 38,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 8,74 8,65 8,63 8,63 8,67 8,69 8,56 8,64 8,55 8,65
1024210 VM1698-4 37,75 37,75 37,50 38,00 37,75 38,50 37,75 38,25 38,25 37,75
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_kM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen \ Operator Name ~ Czapla Date  09.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0171_k Char.Descr. T55-3000031-15 Inspection Val. 40,00 5,00 i USL 45,00
,,,,,,,,,, N
Serial No. 191960 Unit Grad -5,00 ! LSL 35,00
Char.Type variable Tolerance value 12 % ‘Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 09.03.2021 09:23:41 to 09.03.2021 09:48:59
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.116 Nm/A; with gyroscope
45 USL
44—
T 43
0,42+
9 41j
& 40 X
o _
S 39
8 -
8- 38j
= 37
36
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | ' 99,99
1 — 0,1
51,6 -16 8 99,5
[8)
g -z, % 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 0875 20 (Y |R=0 80
2 . 5 95 '
ko] e
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 1,4 1,6 1,8 2,0 10 11 12 13 14 15 16 1,7 18 19 20
T55-3000031-15 [Grad] --- T55-3000031-15 [Grad] ---
Drawing Values Collected Values Statistics
Tm 40.00 X 40.0000
LSL 35.00 Xmin 40.00
USL 45.00 Xmax 40.00
T 10.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
N eff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_k1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_k Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 4,41
LSL 0,00
Ord. No. CTBPW15 Ser.No. 191960
rd. o Q er.no USL 10,60
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.85 Nm; C ur-Cal.: 0.116 Nm/A; with gyroscope
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191960 T55-3000031-15 8,80 8,69 8,73 8,49 8,81 8,68 8,62 8,63 8,56 8,65
191960 T55-3000031-15 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
191960 T55-3000031-15 8,60 8,54 8,61 8,65 8,64 8,63 8,81 8,54 8,67 8,60
191960 T55-3000031-15 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
191960 T55-3000031-15 8,83 8,82 8,76 8,81 8,45 8,63 8,57 8,59 8,57 8,65
191960 T55-3000031-15 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
191960 T55-3000031-15 8,49 8,63 8,55 8,78 8,71 8,75 8,76 8,60 8,66 8,77
191960 T55-3000031-15 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 Xa4 X45 X 46 Xa7 X48 X49 X50
191960 T55-3000031-15 8,73 8,76 8,64 8,67 8,69 8,63 8,76 8,54 8,62 8,75
191960 T55-3000031-15 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
191960 T55-3000031-15 8,72 8,72 8,74 8,71 8,68 8,75 8,72 8,76 8,65 8,72
191960 T55-3000031-15 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
191960 T55-3000031-15 8,75 8,82 8,67 8,75 8,71 8,76 8,57 8,60 8,74 8,72
191960 T55-3000031-15 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
191960 T55-3000031-15 8,58 8,58 8,60 8,57 8,80 8,69 8,63 8,72 8,38 8,45
191960 T55-3000031-15 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_k1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_k Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 4,41

LSL 0,00

Ord. No. CTBPW15 Ser.No. 191960

rd. o Q er.no USL 10,60
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.85 Nm; C ur-Cal.: 0.116 Nm/A; with gyroscope
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
191960 T55-3000031-15 8,56 8,49 8,56 8,50 8,45 8,59 8,82 8,75 8,77 8,69
191960 T55-3000031-15 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 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191960 T55-3000031-15 8,81 8,64 8,68 8,68 8,70 8,66 8,62 8,65 8,55 8,66
191960 T55-3000031-15 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_k1.DFD
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

CTBPW15Q
8,64 Nm
40°

Torque graphs
Serialno:  GB0171
60 % of max. torque
Tool with angle correction

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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Homologation of nutrunners

Document no: 001/2021
Date: 16.03.2021
General Specifications
Manufacturer: Apex Tool Group Tool type: CellTek Tool
Model: CTBPW15Q Serial no: GB0171

Torque range: 3,4 Nm to 14,4 Nm
Difference evaluation: Reference/Tool at 40° /60 %

Capability examination

Snugfit value: 2,88 Nm Torque tolerance £ 7 %
Target torque: 8,64 Nm Tolerance: 1,58 % + 0,79 %
Angle degree: 40° Tolerance: 2,5° +1,3°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 8,80 40,00 8,78 38,25 0,02 175
2 8,69 40,00 8,68 38,25 0,01 175
3 8,76 40,00 8,80 38,50 0,04 1,50
4 8,80 40,00 8,78 38,25 0,02 175
5 8,71 40,00 8,70 38,25 0,01 175
6 8,77 40,00 8,75 38,25 0,02 175
7 8,80 40,00 8,81 38,50 0,01 1,50
8 8,80 40,00 8,82 38,75 0,02 1,25
9 8,67 40,00 8,68 38,25 0,01 175

10 8,75 40,00 8,75 38,25 0,00 175
11 8,83 40,00 8,84 38,50 0,01 1,50
12 8,75 40,00 8,74 38,25 0,01 175
13 8,81 40,00 8,83 38,75 0,02 1,25
14 8,74 40,00 8,76 38,00 0,02 2,00
15 8,68 40,00 8,67 38,00 0,01 2,00
16 8,82 40,00 8,80 38,50 0,02 1,50
17 8,73 40,00 8,74 38,00 0,01 2,00
18 8,65 40,00 8,64 38,00 0,01 2,00
19 8,81 40,00 8,79 38,75 0,02 1,25
20 8,77 40,00 8,82 38,50 0,05 1,50
21 8,72 40,00 8,68 38,25 0,04 175
22 8,77 40,00 8,80 38,50 0,03 1,50
23 8,74 40,00 8,74 38,00 0,00 2,00
24 8,75 40,00 8,74 38,00 0,01 2,00
25 8,80 40,00 8,81 38,50 0,01 1,50
26 8,67 40,00 8,65 38,00 0,02 2,00
27 8,73 40,00 8,76 38,00 0,03 2,00
28 8,72 40,00 8,70 38,00 0,02 2,00
29 8,78 40,00 8,78 38,50 0,00 1,50
30 8,84 40,00 8,79 38.25 0,05 175
31 8,73 40,00 8,72 38,25 0,01 175
32 8,83 40,00 8,85 38,50 0,02 1,50
33 8,69 40,00 8,69 38.25 0,00 175
34 8,84 40,00 8,85 38,25 0,01 175
35 8,67 40,00 8,67 38,00 0,00 2,00
36 8,74 40,00 8,77 38,00 0,03 2,00
37 8,83 40,00 8,82 38,50 0,01 1,50
38 8,65 40,00 8,66 38,00 0,01 2,00
39 8,74 40,00 8,73 38,25 0,01 175
40 8,78 40,00 8,77 38,25 0,01 175
41 8,73 40,00 8,71 38,00 0,02 2,00
42 8,67 40,00 8,67 38,00 0,00 2,00
43 8,78 40,00 8,77 38,25 0,01 175
44 8,77 40,00 8,81 38,50 0,04 1,50
45 8,71 40,00 8,69 38,50 0,02 1,50
46 8,79 40,00 8,76 38,00 0,03 2,00
47 8,87 40,00 8,87 38,75 0,00 1,25
48 8,73 40,00 8,74 38,50 0,01 1,50
49 8,74 40,00 8,73 38.25 0,01 175
50 8,85 40,00 8,85 38,25 0,00 175
51 8,78 40,00 8,76 38,50 0,02 1,50
52 8,72 40,00 8,73 38.25 0,01 175
53 8,77 40,00 8,80 38,50 0,03 1,50
54 8,74 40,00 8,71 38.25 0,03 175
55 8,84 40,00 8,83 38,25 0,01 175
56 8,72 40,00 8,72 38,50 0,00 1,50
57 8,73 40,00 8,74 38,00 0,01 2,00
58 8,75 40,00 8,70 38,25 0,05 175
59 8,73 40,00 8,76 38,25 0,03 175
60 8,68 40,00 8,70 38,00 0,02 2,00
61 8,73 40,00 8,74 38,25 0,01 175
62 8,73 40,00 8,73 38,50 0,00 1,50
63 8,80 40,00 8,82 38,50 0,02 1,50
64 8,70 40,00 8,67 3775 0,03 2,25
65 8,87 40,00 8,88 38,75 0,01 1,25
66 8,76 40,00 8,74 38,00 0,02 2,00
67 8,78 40,00 8,79 38,75 0,01 1,25
68 8,79 40,00 8,77 38,00 0,02 2,00
69 8,70 40,00 8,68 38,00 0,02 2,00
70 8,72 40,00 8,68 38,00 0,04 2,00
71 8,75 40,00 8,81 38,75 0,06 1,25
72 8,81 40,00 8,81 38,25 0,00 175
73 8,68 40,00 8,66 38,00 0,02 2,00
74 8,80 40,00 8,78 38,50 0,02 1,50
75 8,81 40,00 8,82 38,25 0,01 175
76 8,76 40,00 8,72 38,50 0,04 1,50
77 8,81 40,00 8,78 38,25 0,03 1,75
78 8,79 40,00 8,78 3775 0,01 2,25
79 8,70 40,00 8,68 38,00 0,02 2,00
80 8,80 40,00 8,83 38,75 0,03 1,25
81 8,76 40,00 8,74 38,00 0,02 2,00
82 8,74 40,00 8,69 38,25 0,05 175
83 8,73 40,00 8,77 38,50 0,04 1,50
84 8,70 40,00 8,68 3775 0,02 2,25
85 8,84 40,00 8,85 38,50 0,01 1,50
86 8,75 40,00 8,76 38,25 0,01 175
87 8,73 40,00 8,72 38,25 0,01 175
88 8,69 40,00 8,73 38,25 0,04 175
89 8,72 40,00 8,74 38,25 0,02 175
90 8,73 40,00 8,72 38,25 0,01 175
91 8,87 40,00 8,84 38,50 0,03 1,50
92 8,73 40,00 8,72 38,25 0,01 175
93 8,83 40,00 8,84 38,50 0,01 1,50
94 8,69 40,00 8,67 38,00 0,02 2,00
95 8,80 40,00 8,82 38,50 0,02 1,50
96 8,72 40,00 8,70 38,25 0,02 175
97 8,75 40,00 8,80 38,50 0,05 1,50
98 8,76 40,00 8,76 38,50 0,00 1,50
99 8,74 40,00 8,76 38,00 0,02 2,00
100 8,78 40,00 8,82 38,75 0,04 1,25
Standard deviation: 0,014 0,250
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Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: CTBPW15Q Serialno:  GBO0171
Target torque: 8,64 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction

9,9
9,7
9,4
9,2

8,9
56 MOAAMAANAAMAA AN A A A . 1orque, Tool

8,4
8,1
7.9
7,6

7,3 t t t t t t t t t
1 10 19 28 37 46 55 64 73 82 91 100

Measurement

—a— Torque, Control

46
45
44
42

41 —e— Angle degree,
40 Tool

—a— Angle degree,
39 Control

38
36
35

34 . . . . . . . . .
1 10 19 28 37 46 55 64 73 82 91 100

Measurement
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Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen \ Operator Name ~ Czapla Date  09.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0171_m Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 EUSL 45,00

Serial No. 1024210 Unit Grad  -500 LSL 3500 |
Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 09.03.2021 08:30:45 to 09.03.2021 08:48:07

Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.116 Nm/A,;

45 USL
44
1 43i
8 42i
O 41+
<
o 40—
[e2] 7 _
= DO WY, S SO VU = S N S R SRS ot Fmoonds it ook ] ;o
3 gn oo e s e oo R E b de el v b v ieniel bl A
— - — - — - — - — - — - — - — - — - — - — - - — - — - = - = - — - — - — X-3s
374
36
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s_Xx+3s
40 7LSL ‘ >ﬁ\( ‘ USLﬁ 20 LSL USL 0,001
E I = T 99,99
135 | § -3 0.1
o) 30; | \‘ | ;30 = 99,5
; 25,E ‘ ! ‘ 225 ? 1 95 5
SIE } K FTS s 0 3 X
= 204 =20 g f=an o
T i | & a2 30 0 &
g 15i | /I - 15 (] 1
N \ o2 5 95
2107 | | F10 &
<7 | S 99,5
5 Y I F5 X 0,1
B E 99,99
0 \\\\’\L'\\\\L\\\\\\\\\\\ ~0 0,001 T T T T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
VM1698-4 [Grad] ND _ VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics
Tm 40.00 X 38.2825
LSL 35.00 Xmin 37.75 X-3s 37.5313
usL 45.00 Xmax 38.75 X+3s 39.0337
T 10.00 R 1.00 6s 1.5023
N<t> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 6.66
Critical capability index = Cmk 4.37
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_mM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_m Characteristic

Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 8,82

LSL 6,76
Ord. No. CTBPW15 Ser.No. 1024210
rd. o Q er.no USL 11,02

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.85 Nm; C ur-Cal.: 0.116 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 8,78 8,68 8,80 8,78 8,70 8,75 8,81 8,82 8,68 8,75
1024210 VM1698-4 38,25 38,25 38,50 38,25 38,25 38,25 38,50 38,75 38,25 38,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 8,84 8,74 8,83 8,76 8,67 8,80 8,74 8,64 8,79 8,82
1024210 VM1698-4 38,50 38,25 38,75 38,00 38,00 38,50 38,00 38,00 38,75 38,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 8,68 8,80 8,74 8,74 8,81 8,65 8,76 8,70 8,78 8,79
1024210 VM1698-4 38,25 38,50 38,00 38,00 38,50 38,00 38,00 38,00 38,50 38,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 8,72 8,85 8,69 8,85 8,67 8,77 8,82 8,66 8,73 8,77
1024210 VM1698-4 38,25 38,50 38,25 38,25 38,00 38,00 38,50 38,00 38,25 38,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 8,71 8,67 8,77 8,81 8,69 8,76 8,87 8,74 8,73 8,85
1024210 VM1698-4 38,00 38,00 38,25 38,50 38,50 38,00 38,75 38,50 38,25 38,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 8,76 8,73 8,80 8,71 8,83 8,72 8,74 8,70 8,76 8,70
1024210 VM1698-4 38,50 38,25 38,50 38,25 38,25 38,50 38,00 38,25 38,25 38,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 8,74 8,73 8,82 8,67 8,88 8,74 8,79 8,77 8,68 8,68
1024210 VM1698-4 38,25 38,50 38,50 37,75 38,75 38,00 38,75 38,00 38,00 38,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 8,81 8,81 8,66 8,78 8,82 8,72 8,78 8,78 8,68 8,83
1024210 VM1698-4 38,75 38,25 38,00 38,50 38,25 38,50 38,25 37,75 38,00 38,75
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_mM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_m Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 8,82

LSL 6,76
Ord. No. CTBPW15 Ser.No. 1024210

rd. o Q er.no USL 11,02
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.85 Nm; C ur-Cal.: 0.116 Nm/A;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 8,74 8,69 8,77 8,68 8,85 8,76 8,72 8,73 8,74 8,72
1024210 VM1698-4 38,00 38,25 38,50 37,75 38,50 38,25 38,25 38,25 38,25 38,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 8,84 8,72 8,84 8,67 8,82 8,70 8,80 8,76 8,76 8,82
1024210 VM1698-4 38,50 38,25 38,50 38,00 38,50 38,25 38,50 38,50 38,00 38,75
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_mM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen \ Operator Name ~ Czapla Date  09.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0171_m Char.Descr. T55-3000031-15 Inspection Val. 40,00 5,00 i USL 45,00
,,,,,,,,,, N
Serial No. 191960 Unit Grad -5,00 ! LSL 35,00
Char.Type variable Tolerance value 12 % ‘Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 09.03.2021 08:30:45 to 09.03.2021 08:48:06
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.116 Nm/A;
45 USL
44—
T 43
0,42
9 41
& 40 X
o _
S 39
8 -
S- 38
= 37
36
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | N 99,99
1 —_ 0,1
1,6 1,6 X 99,5
(8]
S . r Py . 95 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 0875 20 (Y |R=0 80
8 i L = 5 95 '
2 3
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
T55-3000031-15 [Grad] --- T55-3000031-15 [Grad] ---
Drawing Values Collected Values Statistics
Tm 40.00 X 40.0000
LSL 35.00 Xmin 40.00
usL 45.00 Xmax 40.00
T 10.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_m1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_m Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 4,59
LSL 0,00
Ord. No. CTBPW15 Ser.No. 191960
ra.- o Q erNo usL 11,02
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.85 Nm; C ur-Cal.: 0.116 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191960 T55-3000031-15 8,80 8,69 8,76 8,80 8,71 8,77 8,80 8,80 8,67 8,75
191960 T55-3000031-15 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
191960 T55-3000031-15 8,83 8,75 8,81 8,74 8,68 8,82 8,73 8,65 8,81 8,77
191960 T55-3000031-15 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
191960 T55-3000031-15 8,72 8,77 8,74 8,75 8,80 8,67 8,73 8,72 8,78 8,84
191960 T55-3000031-15 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
191960 T55-3000031-15 8,73 8,83 8,69 8,84 8,67 8,74 8,83 8,65 8,74 8,78
191960 T55-3000031-15 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 Xa4 X45 X 46 Xa7 X48 X49 X50
191960 T55-3000031-15 8,73 8,67 8,78 8,77 8,71 8,79 8,87 8,73 8,74 8,85
191960 T55-3000031-15 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
191960 T55-3000031-15 8,78 8,72 8,77 8,74 8,84 8,72 8,73 8,75 8,73 8,68
191960 T55-3000031-15 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
191960 T55-3000031-15 8,73 8,73 8,80 8,70 8,87 8,76 8,78 8,79 8,70 8,72
191960 T55-3000031-15 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
191960 T55-3000031-15 8,75 8,81 8,68 8,80 8,81 8,76 8,81 8,79 8,70 8,80
191960 T55-3000031-15 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_m1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_m Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 4,59

LSL 0,00

Ord. No. CTBPW15 Ser.No. 191960

rd. o Q er.no USL 11,02
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 15.85 Nm; C ur-Cal.: 0.116 Nm/A;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
191960 T55-3000031-15 8,76 8,74 8,73 8,70 8,84 8,75 8,73 8,69 8,72 8,73
191960 T55-3000031-15 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 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191960 T55-3000031-15 8,87 8,73 8,83 8,69 8,80 8,72 8,75 8,76 8,74 8,78
191960 T55-3000031-15 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_m1.DFD
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

CTBPW15Q
8,64 Nm
40°

Torque graphs
Serialno:  GB0171
60 % of max. torque
Tool without angle correction

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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Homologation of nutrunners

Document no: 001/2021
Date: 16.03.2021
General Specifications
Manufacturer: Apex Tool Group Tool type: CellTek Tool
Model: CTBPW15Q Serial no: GB0171

Torque range: 3,4 Nm to 14,4 Nm
Difference evaluation: Reference/Tool at 180 °/80%

Capability examination

Snugfit value: 2,88 Nm Torque tolerance £ 7 %
Target torque: 11,52 Nm Tolerance: 2,64 % +1,32%
Angle degree: 180° Tolerance: 13,4° +6,7°

Formula derivation:

Tool with angle correction

For measurements, the screwdriver must be held by hand and alternately moved.
In the column "Move +", the angle range in the screw direction,

In the column "Move -" of the direction opposite the direction of tightening,

within this range, the tool has to be moved.

Pay attention to changing angle values and directions of movement.

The indicated maximum values for "Move +" and "Move -"

have per measurement series minimum 5 times.

Move Test conditions

0-25° 0-45° Tool hand held
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 11,44 180,00 11,47 183,00 0,03 3,00
2 11,83 180,00 11,88 183,50 0,05 3,50
3 11,65 180,00 11,68 182,50 0,03 2,50
4 11,24 180,00 11,25 182,75 0,01 2,75
5 11,29 180,00 11,29 180,50 0,00 0,50
6 11,13 180,00 11,13 179,25 0,00 0,75
7 11,17 180,00 11,23 184,25 0,06 4,25
8 11,29 180,00 11,34 180,75 0,05 0,75
9 11,67 180,00 11,74 183,75 0,07 3,75

10 11,38 180,00 11,44 182,50 0,06 2,50
11 11,78 180,00 11,82 183,75 0,04 3,75
12 11,90 180,00 11,92 182,50 0,02 2,50
13 11,17 180,00 11.24 180,75 0,07 0,75
14 11,07 180,00 1117 182,50 0,10 2,50
15 11,02 180,00 11,10 181,25 0,08 1,25
16 11,28 180,00 11,42 182,75 0,14 2,75
17 11,36 180,00 11,46 182,50 0,10 2,50
18 11,38 180,00 1145 182,00 0,07 2,00
19 11,46 180,00 11,46 180,00 0,00 0,00
20 11,35 180,00 11,39 181,50 0,04 1,50
21 11,76 180,00 11,78 181,75 0,02 1,75
22 11,69 180,00 1174 183,25 0,05 3,25
23 11,71 180,00 11,71 185,00 0,00 5,00
24 11,60 180,00 11,64 184,00 0,04 4,00
25 11,40 180,00 11,52 181,75 0,12 1,75
26 11,21 180,00 11.27 180,25 0,06 0,25
27 11,29 180,00 11,39 182,75 0,10 2,75
28 11,47 180,00 11,51 180,00 0,04 0,00
29 11,29 180,00 11,36 180,25 0,07 0,25
30 11,56 180,00 11,62 181,00 0,06 1,00
31 11,52 180,00 11,53 180,75 0,01 0,75
32 11,61 180,00 11,66 183,25 0,05 3,25
33 11,71 180,00 1176 183,75 0,05 3,75
34 11,64 180,00 11,64 179,50 0,00 0,50
35 11,57 180,00 11,58 180,75 0,01 0,75
36 11,77 180,00 11,81 183,00 0,04 3,00
37 11,72 180,00 11,76 183,75 0,04 3,75
38 11,59 180,00 11,65 183,00 0,06 3,00
39 11,86 180,00 11,93 185,50 0,07 5,50
40 11,69 180,00 11,78 184,25 0,09 4,25
41 11,45 180,00 11,57 184,75 0,12 4,75
42 11,35 180,00 11,41 182,50 0,06 2,50
43 11,78 180,00 11,83 182,00 0,05 2,00
44 11,76 180,00 11,80 183,00 0,04 3,00
45 11,63 180,00 11,63 182,25 0,00 2,25
46 11,98 180,00 12,04 183,25 0,06 3,25
47 11,57 180,00 11,57 182,00 0,00 2,00
48 11,85 180,00 11,92 179,75 0,07 0,25
49 11,20 180,00 11.24 181,50 0,04 1,50
50 11,26 180,00 11,34 181,25 0,08 1,25
51 11,10 180,00 11,15 183,00 0,05 3,00
52 11,16 180,00 11,15 179,75 0,01 0,25
53 11,13 180,00 11,16 181,00 0,03 1,00
54 11,20 180,00 11.26 180,50 0,06 0,50
55 11,27 180,00 11,34 179,25 0,07 0,75
56 11,39 180,00 11,42 181,25 0,03 1,25
57 11,41 180,00 11,44 181,75 0,03 1,75
58 11,73 180,00 11,75 180,25 0,02 0,25
59 11,51 180,00 11,56 182,75 0,05 2,75
60 11,85 180,00 11,89 182,50 0,04 2,50
61 12,12 180,00 12,15 180,75 0,03 0,75
62 11,34 180,00 11,43 182,50 0,09 2,50
63 11,16 180,00 1121 179,75 0,05 0,25
64 11,25 180,00 11,34 180,25 0,09 0,25
65 11,77 180,00 11,79 180,50 0,02 0,50
66 11,85 180,00 11,86 182,00 0,01 2,00
67 11,51 180,00 11,58 183,00 0,07 3,00
68 11,97 180,00 11,95 181,75 0,02 1,75
69 11,98 180,00 12,00 180,75 0,02 0,75
70 11,85 180,00 11,87 182,50 0,02 2,50
71 11,74 180,00 11,77 179,25 0,03 0,75
72 11,59 180,00 11,64 181,00 0,05 1,00
73 11,45 180,00 1151 182,75 0,06 2,75
74 11,10 180,00 11,15 182,00 0,05 2,00
75 11,39 180,00 11,46 184,00 0,07 4,00
76 11,38 180,00 11,46 183,50 0,08 3,50
77 11,34 180,00 11,36 182,75 0,02 2,75
78 11,13 180,00 11.26 182,00 0,13 2,00
79 11,64 180,00 11,66 183,00 0,02 3,00
80 11,27 180,00 11,33 180,00 0,06 0,00
81 11,34 180,00 11,42 183,25 0,08 3,25
82 11,19 180,00 11.28 182,75 0,09 2,75
83 11,40 180,00 11,42 181,50 0,02 1,50
84 11,35 180,00 11,42 183,25 0,07 3,25
85 11,79 180,00 11,84 181,75 0,05 1,75
86 11,79 180,00 11,79 182,25 0,00 2,25
87 11,78 180,00 11,74 180,00 0,04 0,00
88 11,65 180,00 11,70 183,50 0,05 3,50
89 11,51 180,00 11,55 185,00 0,04 5,00
9 11,98 180,00 12,03 181,25 0,05 1,25
91 11,75 180,00 11,81 182,75 0,06 2,75
92 11,87 180,00 11,91 183,50 0,04 3,50
93 12,15 180,00 12,19 181,75 0,04 1,75
94 12,01 180,00 12,03 180,75 0,02 0,75
95 11,09 180,00 11,15 180,25 0,06 0,25
9 11,18 180,00 11.24 180,00 0,06 0,00
97 11,21 180,00 11,28 180,75 0,07 0,75
98 11,23 180,00 11.27 180,75 0,04 0,75
99 11,34 180,00 1135 182,00 0,01 2,00
100 11,47 180,00 11,53 181,75 0,06 1,75
Standard deviation: 0,030 1,339
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Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: CTBPW15Q Serialno:  GBO0171
Target torque: 11,52 Nm 80 % of max. torque
Angle degree: 180° Tool with angle correction

13,2
12,9
12,6
12,2
11,9
11,5
11,2
10,8
10,5
10,1

9,8 : : : : : : : : :
1 10 19 28 37 46 55 64 73 82 91 100

Measurement

. —e—Torque, Tool

—a— Torque, Control
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177 Control
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167 ; ; ; ; . .
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Measurement
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Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen \ Operator Name ~ Czapla Date  09.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0171_| Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 1024210 Unit Grad  -10,00 ILSL 170,00 |
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 09.03.2021 10:05:17 to 09.03.2021 10:21:30

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.115 Nm/A; with gyroscope

190 USL
O i il X+3s
= 185 jﬁ
© i | \
pad \
P\ Lo AL o s s A
7 \
Y 180 ﬁ" o™ W \ %
Q i
= - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — X-3s
= i}
> 175
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _ X+3s X-3s _ X+3s
205k : X —USL 29 LSL ‘ X ‘ USL 0,001
. | | i 1 99,99 | | |
< w \ 0,1
316 ‘ ‘ -16 £ 99,5 ‘ | o
g \ \ ) 95 ! | ! 5
212 L1285 ‘ : ‘ =
9] ! ! =R 70 ‘ i ‘ 30 =
o | | T8 v | | o
5 g | | g ..q_J o 30 : ; : 70 <
G L2 5 ‘ 95 '
< 4 | | L4 T ! ! | 99,5
| | | | & 0,1 W ! | '
1 1 1 99,99
0 T T | A R N 0 0,001 T T T T T T T I T T T T
170 175 180 185 190 170 175 180 185 190
VM1698-4 [Grad] ND _ VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics
Tm 180.00 X 181.9675
LSL 170.00 Xmin 179.25 X-3s 177.6457
usL 190.00 Xmax 185.50 X+3s 186.2893
T 20.00 R 6.25 6s 8.6436
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 2.31
Critical capability index = Cmk 1.86
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_IM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_| Characteristic

Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 11,59

LSL 8,69
Ord. No. CTBPW15 Ser.No. 1024210
ra.- o Q erNo usL 14,78

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.115 Nm/A; with gyroscope

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 11,47 11,88 11,68 11,25 11,29 11,13 11,23 11,34 11,74 11,44
1024210 VM1698-4 183,00 | 183,50 | 182,50 & 182,75 | 180,50 @ 179,25 | 184,25 180,75 | 183,75 | 182,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 11,82 11,92 11,24 11,17 11,10 11,42 11,46 11,45 11,46 11,39
1024210 VM1698-4 183,75 | 182,50 | 180,75 | 182,50 | 181,25 182,75 | 182,50 @ 182,00 | 180,00 | 181,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 11,78 11,74 11,71 11,64 11,52 11,27 11,39 11,51 11,36 11,62
1024210 VM1698-4 181,75 | 183,25 | 185,00 & 184,00 | 181,75 180,25 | 182,75 180,00 | 180,25 | 181,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 11,53 11,66 11,76 11,64 11,58 11,81 11,76 11,65 11,93 11,78
1024210 VM1698-4 180,75 | 183,25 | 183,75 | 179,50 | 180,75 183,00 @ 183,75 183,00 | 18550 | 184,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 11,57 11,41 11,83 11,80 11,63 12,04 11,57 11,92 11,24 11,34
1024210 VM1698-4 184,75 | 182,50 | 182,00 & 183,00 | 182,25 183,25 | 182,00 179,75 | 181,50 | 181,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 11,15 11,15 11,16 11,26 11,34 11,42 11,44 11,75 11,56 11,89
1024210 VM1698-4 183,00 | 179,75 | 181,00 & 180,50 | 179,25 181,25 | 181,75 180,25 | 182,75 | 182,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,15 11,43 11,21 11,34 11,79 11,86 11,58 11,95 12,00 11,87
1024210 VM1698-4 180,75 | 182,50 | 179,75 | 180,25 | 180,50 @ 182,00 183,00 181,75 | 180,75 | 182,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 11,77 11,64 11,51 11,15 11,46 11,46 11,36 11,26 11,66 11,33
1024210 VM1698-4 179,25 | 181,00 | 182,75 | 182,00 | 184,00 183,50 | 182,75 182,00 | 183,00 | 180,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_IM.DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_| Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 11,59

LSL 8,69

Ord. No. CTBPW15 Ser.No. 1024210

rd. o Q er.no USL 14,78
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.115 Nm/A; with gyroscope
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 11,42 11,28 11,42 11,42 11,84 11,79 11,74 11,70 11,55 12,03
1024210 VM1698-4 183,25 182,75 181,50 183,25 181,75 182,25 180,00 183,50 185,00 181,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 11,81 11,91 12,19 12,03 11,15 11,24 11,28 11,27 11,35 11,53
1024210 VM1698-4 182,75 183,50 181,75 180,75 180,25 180,00 180,75 180,75 182,00 181,75

Apex Tool Group GmbH

\\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_IM.DFD
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen \ Operator Name ~ Czapla Date  09.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0171_| Char.Descr. T55-3000031-15 Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 191960 Unit Grad  -10,00 ILSL 170,00 |
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 09.03.2021 10:05:17 to 09.03.2021 10:21:29

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.115 Nm/A; with gyroscope

190 USL
% :
© 185
o, i
10 ]
A i}
& 180 X
o _
o
S i}
o -
el i}
18 175
2 |
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | : 99,99
t - 0,1
>16 -16 8 99,5
S . r Py . 95 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 -0,8 % 20 R=0 80
9 =
2 - § 5 95
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
T55-3000031-15 [Grad] --- T55-3000031-15 [Grad] ---
Drawing Values Collected Values Statistics
Tm 180.00 X 180.0000
LSL 170.00 Xmin 180.00
usL 190.00 Xmax 180.00
T 20.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_|1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_| Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,16
LSL 0,00
Ord. No. CTBPW15 Ser.No. 191960
rd. o Q er.no USL 14,78
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.115 Nm/A; with gyroscope
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191960 T55-3000031-15 11,44 11,83 11,65 11,24 11,29 11,13 11,17 11,29 11,67 11,38
191960 T55-3000031-15 180,00 | 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
191960 T55-3000031-15 11,78 11,90 11,17 11,07 11,02 11,28 11,36 11,38 11,46 11,35
191960 T55-3000031-15 180,00 | 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
191960 T55-3000031-15 11,76 11,69 11,71 11,60 11,40 11,21 11,29 11,47 11,29 11,56
191960 T55-3000031-15 180,00 | 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
191960 T55-3000031-15 11,52 11,61 11,71 11,64 11,57 11,77 11,72 11,59 11,86 11,69
191960 T55-3000031-15 180,00 | 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 Xa4 X45 X 46 Xa7 X48 X49 X50
191960 T55-3000031-15 11,45 11,35 11,78 11,76 11,63 11,98 11,57 11,85 11,20 11,26
191960 T55-3000031-15 180,00 | 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
191960 T55-3000031-15 11,10 11,16 11,13 11,20 11,27 11,39 11,41 11,73 11,51 11,85
191960 T55-3000031-15 180,00 | 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
191960 T55-3000031-15 12,12 11,34 11,16 11,25 11,77 11,85 11,51 11,97 11,98 11,85
191960 T55-3000031-15 180,00 | 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
191960 T55-3000031-15 11,74 11,59 11,45 11,10 11,39 11,38 11,34 11,13 11,64 11,27
191960 T55-3000031-15 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_|1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 09.03.2021
Ser.No. GB0171_| Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,16

LSL 0,00
Ord. No. CTBPW15 Ser.No. 191960

rd. o Q er.no USL 14,78

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.115 Nm/A; with gyroscope
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
191960 T55-3000031-15 11,34 11,19 11,40 11,35 11,79 11,79 11,78 11,65 11,51 11,98
191960 T55-3000031-15 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191960 T55-3000031-15 11,75 11,87 12,15 12,01 11,09 11,18 11,21 11,23 11,34 11,47
191960 T55-3000031-15

180,00 | 180,00 | 180,00 & 180,00 | 180,00 180,00 A 180,00 @ 180,00 | 180,00 | 180,00

Apex Tool Group GmbH

\\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_|1.DFD
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

CTBPW15Q
11,52 Nm
180°

Torque graphs
Serialno:  GB0171
80 % of max. torque
Tool with angle correction

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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Homologation of nutrunners

Document no: 001/2021
Date: 16.03.2021

Manufacturer: Apex Tool Group

Model: CTBPW15Q

Torque range:

General Specifications

Tool type:

Serial no:

3,4 Nm to 14,4 Nm

Annex 3

Page 4 of 4

CellTek Tool

GB0171

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

Snugfit value: 2,88 Nm

Target torque: 11,52 Nm

Angle degree: 180°

Capability examination

Tolerance:

2,98 %

Tolerance: 11,4°

Torque tolerance £ 7 %

+ 1,49 %

+5,7°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 11,59 180,00 11,64 182,75 0,05 2,75
2 11,47 180,00 11,47 182,25 0,00 2,25
3 11,45 180,00 11,49 182,75 0,04 2,75
4 11,25 180,00 11,34 183,50 0,09 3,50
5 11,07 180,00 11,15 181,25 0,08 1,25
6 11,21 180,00 11,32 181,75 0,11 1,75
7 11,48 180,00 11,55 183,25 0,07 3,25
8 11,94 180,00 11,97 182,50 0,03 2,50
9 11,98 180,00 12,01 183,75 0,03 3,75

10 11,74 180,00 11,72 182,25 0,02 2,25
11 11,53 180,00 11,62 182,50 0,09 2,50
12 11,48 180,00 11,51 182,00 0,03 2,00
13 11,46 180,00 11,59 183,50 0,13 3,50
14 11,48 180,00 11,59 181,75 0,11 1,75
15 11,55 180,00 11,68 181,75 0,13 1,75
16 11,90 180,00 11,94 181,75 0,04 1,75
17 11,72 180,00 11,75 182,25 0,03 2,25
18 11,48 180,00 11,49 183,25 0,01 3,25
19 11,47 180,00 11,52 183,50 0,05 3,50
20 10,76 180,00 10,84 183,00 0,08 3,00
21 11,03 180,00 11,14 182,75 0,11 2,75
22 11,51 180,00 11,58 183,25 0,07 3,25
23 11,73 180,00 11,78 180,75 0,05 0,75
24 11,37 180,00 11,40 181,75 0,03 1,75
25 11,61 180,00 11,60 182,75 0,01 2,75
26 11,54 180,00 11,62 182,25 0,08 2,25
27 11,43 180,00 11,51 181,25 0,08 1,25
28 11,43 180,00 11,47 182,75 0,04 2,75
29 11,10 180,00 11,17 183,00 0,07 3,00
30 11,16 180,00 11,25 183,50 0,09 3,50
31 11,58 180,00 11,64 182,75 0,06 2,75
32 11,61 180,00 11,67 184,00 0,06 4,00
33 11,49 180,00 11,57 180,75 0,08 0,75
34 11,30 180,00 11,35 184,25 0,05 4,25
35 11,65 180,00 11,71 182,75 0,06 2,75
36 11,01 180,00 11,99 182,50 0,08 2,50
37 11,88 180,00 11,92 182,25 0,04 2,25
38 11,97 180,00 12,03 181,75 0,06 1,75
39 11,95 180,00 11,97 179,50 0,02 0,50
40 11,73 180,00 11,80 182,50 0,07 2,50
41 11,73 180,00 11,68 182,00 0,05 2,00
42 11,58 180,00 11,66 183,25 0,08 3,25
43 11,48 180,00 11,51 181,50 0,03 1,50
44 11,61 180,00 11,66 184,00 0,05 4,00
45 11,62 180,00 11,64 181,50 0,02 1,50
46 11,28 180,00 11,40 183,25 0,12 3,25
47 11,28 180,00 11,40 185,50 0,12 5,50
48 11,45 180,00 11,56 182,50 0,11 2,50
49 11,85 180,00 11,89 181,25 0,04 1,25
50 12,00 180,00 12,03 180,50 0,03 0,50
51 11,96 180,00 12,00 181,25 0,04 1,25
52 11,68 180,00 11,70 180,00 0,02 0,00
53 11,50 180,00 11,50 182,00 0,00 2,00
54 11,35 180,00 11,37 182,50 0,02 2,50
55 11,30 180,00 11,33 182,00 0,03 2,00
56 11,33 180,00 11,35 184,50 0,02 4,50
57 11,20 180,00 11,25 185,00 0,05 5,00
58 10,98 180,00 11,10 181,25 0,12 1,25
59 10,98 180,00 11,07 182,50 0,09 2,50
60 11,37 180,00 11,45 183,25 0,08 3,25
61 11,62 180,00 11,74 182,00 0,12 2,00
62 11,78 180,00 11,82 180,75 0,04 0,75
63 11,64 180,00 11,71 180,25 0,07 0,25
64 11,38 180,00 11,44 182,00 0,06 2,00
65 11,42 180,00 11,43 183,50 0,01 3,50
66 11,63 180,00 11,65 183,75 0,02 3,75
67 11,21 180,00 11,24 182,50 0,03 2,50
68 11,43 180,00 11,47 182,50 0,04 2,50
69 11,33 180,00 11,41 182,50 0,08 2,50
70 11,32 180,00 11,36 183,75 0,04 3,75
71 11,24 180,00 11,30 182,25 0,06 2,25
72 11,18 180,00 11,26 182,75 0,08 2,75
73 11,51 180,00 11,56 181,75 0,05 1,75
74 11,79 180,00 11,87 183,00 0,08 3,00
75 11,71 180,00 11,72 178,75 0,01 1,25
76 11,59 180,00 11,63 181,75 0,04 1,75
77 11,55 180,00 11,56 183,00 0,01 3,00
78 11,48 180,00 11,50 182,75 0,02 2,75
79 10,96 180,00 11,03 182,50 0,07 2,50
80 11,06 180,00 11,18 182,00 0,12 2,00
81 11,66 180,00 11,73 181,25 0,07 1,25
82 11,93 180,00 11,98 182,00 0,05 2,00
83 12,09 180,00 12,11 184,00 0,02 4,00
84 11,88 180,00 11,94 180,50 0,06 0,50
85 11,74 180,00 11,75 180,00 0,01 0,00
86 11,68 180,00 11,72 181,50 0,04 1,50
87 11,50 180,00 11,55 180,50 0,05 0,50
88 11,17 180,00 11,17 182,50 0,00 2,50
89 11,29 180,00 11,36 184,00 0,07 4,00
9 11,16 180,00 11,21 181,75 0,05 1,75
91 11,33 180,00 11,39 185,75 0,06 5,75
92 10,61 180,00 10,72 182,25 0,11 2,25
93 10,60 180,00 10,71 182,00 0,11 2,00
94 11,19 180,00 11,30 181,75 0,11 1,75
95 11,36 180,00 11,47 181,50 0,11 1,50
9 11,90 180,00 11,94 180,50 0,04 0,50
97 11,81 180,00 11,83 182,00 0,02 2,00
98 11,57 180,00 11,65 183,25 0,08 3,25
99 11,65 180,00 11,67 183,75 0,02 3,75
100 11,49 180,00 11,50 181,50 0,01 1,50
Standard deviation: 0,034 1,138
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Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: CTBPW15Q Serialno:  GBO0171
Target torque: 11,52 Nm 80 % of max. torque
Angle degree: 180° Tool without angle correction

13,2
12,9
12,6
12,2
11,9
11,5
11,2 A
10,8
10,5
10,1

9,8 t t t t t t t t t
1 10 19 28 37 46 55 64 73 82 91 100

Measurement

—e— Torque, Tool

—a—Torque, Control

193
190
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185 4
VWY M7 Adwt s AL A
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—a— Angle degree,
Loy Control

175
172
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167

180

1 10 19 28 37 46 55 64 73 82 91 100
Measurement
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen \ Operator Name ~ Czapla Date  08.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0171_n Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 i USL 190,00
,,,,,,,,,, R
Serial No. 1024210 Unit Grad -10,00 : LsL 170,00
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 08.03.2021 14:17:25 to 08.03.2021 14:34:59
Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.115 Nm/A;
190 USL
e X+3s
185~ . o il
© 1. % V] \ / _
< . X \
3"; 180 /
3 - "— " —\ - — (- — - — - — - — - — - — - X-3s
—
= ]
> 175
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x3s  X+3s X-3s _ X+3s
30 7LSL )‘< USLﬁ 30 LSL ‘ )‘< ‘ USL 0,001
. B r 1 99,99 ‘ ‘ ‘
; C ey i i 0,1
>257 S 99,5 ‘ | %
< - C | | 4
g 20~ | 208 ;0% | | | >
g . - S = 70 : : : )
= 15j / jl5 g f=an ‘ ‘ o
P_.:) ! / \ C = a8 30 i ‘ i 70 -
= H \ E o | ,
3 10 -10 2 5 ‘ 95
< . 5 S 1 %5
57 -5 01 7 | | ‘
7 C ‘ ‘ ‘ 99,99
O O 0,001 T T T T T T T T T T T
170 175 180 185 190 170 175 180 185 190
VM1698-4 [Grad] ND _, VM1698-4 [Grad] ND _,
Drawing Values Collected Values Statistics
Tm 180.00 X 182.3400
LSL 170.00 Xmin 178.75 X-3s 178.7116
usL 190.00 Xmax 185.75 X+3s 185.9684
T 20.00 R 7.00 6s 7.2567
N<t> 100 p<t> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 2.76
Critical capability index = Cmk 2.11
¢ The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_nM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_n Characteristic

Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 11,40

Ord. No CTBPW15Q Ser.No 1024210 LSL 8,48

T o USL 14,64

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.115 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 11,64 11,47 11,49 11,34 11,15 11,32 11,55 11,97 12,01 11,72
1024210 VM1698-4 182,75 | 182,25 | 182,75 | 183,50 | 181,25 181,75 | 183,25 182,50 | 183,75 | 182,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 11,62 11,51 11,59 11,59 11,68 11,94 11,75 11,49 11,52 10,84
1024210 VM1698-4 182,50 | 182,00 | 183,50 | 181,75 | 181,75 181,75 | 182,25 183,25 | 183,50 | 183,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 11,14 11,58 11,78 11,40 11,60 11,62 11,51 11,47 11,17 11,25
1024210 VM1698-4 182,75 | 183,25 | 180,75 | 181,75 | 182,75 182,25 | 181,25 182,75 | 183,00 | 183,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 11,64 11,67 11,57 11,35 11,71 11,99 11,92 12,03 11,97 11,80
1024210 VM1698-4 182,75 | 184,00 | 180,75 | 184,25 | 182,75 182,50 | 182,25 181,75 | 179,50 | 182,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 11,68 11,66 11,51 11,66 11,64 11,40 11,40 11,56 11,89 12,03
1024210 VM1698-4 182,00 | 183,25 | 181,50 & 184,00 | 181,50 183,25 | 18550 @ 182,50 | 181,25 | 180,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 12,00 11,70 11,50 11,37 11,33 11,35 11,25 11,10 11,07 11,45
1024210 VM1698-4 181,25 | 180,00 | 182,00 & 182,50 | 182,00 184,50 | 185,00 181,25 | 182,50 | 183,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 11,74 11,82 11,71 11,44 11,43 11,65 11,24 11,47 11,41 11,36
1024210 VM1698-4 182,00 | 180,75 | 180,25 | 182,00 | 183,50 183,75 | 182,50 @ 182,50 | 182,50 | 183,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 11,30 11,26 11,56 11,87 11,72 11,63 11,56 11,50 11,03 11,18
1024210 VM1698-4 182,25 | 182,75 | 181,75 | 183,00 | 178,75 181,75 | 183,00 182,75 | 182,50 | 182,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_nM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_n Characteristic
Type CTBPW15Q Char.Descr.  VM1698-4 Inspection Val. 11,40
Ord. No CTBPW15Q Ser.No 1024210 LSL 8,48

T o USL 14,64
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.115 Nm/A;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 11,73 11,98 12,11 11,94 11,75 11,72 11,55 11,17 11,36 11,21
1024210 VM1698-4 181,25 182,00 184,00 180,50 180,00 181,50 180,50 182,50 184,00 181,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 11,39 10,72 10,71 11,30 11,47 11,94 11,83 11,65 11,67 11,50
1024210 VM1698-4 185,75 182,25 182,00 181,75 181,50 180,50 182,00 183,25 183,75 181,50

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_nM.DFD
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen \ Operator Name ~ Czapla Date  08.03.2021
Ord. No. CTBPW15Q Parttype CTBPW15Q ‘ Contr.item yes
Serial No.  GB0171_n Char.Descr. T55-3000031-15 Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 191960 Unit Grad  -10,00 ILSL 170,00 |
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 08.03.2021 14:17:24 to 08.03.2021 14:34:59

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.115 Nm/A;

190 USL
% :
© 185
o, i
10 ]
A i}
& 180 X
o _
o
S i}
o -
el i}
18 175
2 |
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | : 99,99
t - 0,1
>16 -16 8 99,5
S . r Py . 95 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 0875 20 (Y |R=0 80
9 =
2 - § 5 95
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
T55-3000031-15 [Grad] --- T55-3000031-15 [Grad] ---
Drawing Values Collected Values Statistics
Tm 180.00 X 180.0000
LSL 170.00 Xmin 180.00
usL 190.00 Xmax 180.00
T 20.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_n1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_n Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,10
LSL 0,00
Ord. No. CTBPW15 Ser.No. 191960
ra.- o Q erNo usL 14,64
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.115 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
191960 T55-3000031-15 11,59 11,47 11,45 11,25 11,07 11,21 11,48 11,94 11,98 11,74
191960 T55-3000031-15 180,00 | 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
191960 T55-3000031-15 11,53 11,48 11,46 11,48 11,55 11,90 11,72 11,48 11,47 10,76
191960 T55-3000031-15 180,00 | 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
191960 T55-3000031-15 11,03 11,51 11,73 11,37 11,61 11,54 11,43 11,43 11,10 11,16
191960 T55-3000031-15 180,00 | 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
191960 T55-3000031-15 11,58 11,61 11,49 11,30 11,65 11,91 11,88 11,97 11,95 11,73
191960 T55-3000031-15 180,00 | 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 Xa4 X45 X 46 Xa7 X48 X49 X50
191960 T55-3000031-15 11,73 11,58 11,48 11,61 11,62 11,28 11,28 11,45 11,85 12,00
191960 T55-3000031-15 180,00 | 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
191960 T55-3000031-15 11,96 11,68 11,50 11,35 11,30 11,33 11,20 10,98 10,98 11,37
191960 T55-3000031-15 180,00 | 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
191960 T55-3000031-15 11,62 11,78 11,64 11,38 11,42 11,63 11,21 11,43 11,33 11,32
191960 T55-3000031-15 180,00 | 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
191960 T55-3000031-15 11,24 11,18 11,51 11,79 11,71 11,59 11,55 11,48 10,96 11,06
191960 T55-3000031-15 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_n1.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 08.03.2021
Ser.No. GB0171_n Characteristic
Type CTBPW15Q Char.Descr.  T55-3000031-15 Inspection Val. 6,10

LSL 0,00
Ord. No. CTBPW15 Ser.No. 191960

rd. o Q er.no USL 14,64
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 15.85 Nm; Cur-Cal.: 0.115 Nm/A;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
191960 T55-3000031-15 11,66 11,93 12,09 11,88 11,74 11,68 11,50 11,17 11,29 11,16
191960 T55-3000031-15 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
191960 T55-3000031-15 11,33 10,61 10,60 11,19 11,36 11,90 11,81 11,57 11,65 11,49
191960 T55-3000031-15 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\GB0171_n1.DFD
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

CTBPW15Q
11,52 Nm
180°

Torque graphs
Serialno:  GB0171
80 % of max. torque
Tool without angle correction

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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