3

V.

Zur optimalen Anzeige dieses PDF-Portfolios sollte es in Acrobat

oder Adobe Reader ab Version X geoffnet werden.

Adobe Reader jetzt herunterladen



http://www.adobe.com/go/reader_download_de


Homologation
Document no: 011/2019

CellCore

Production Tools Cordless Assembly Tools

Type: Cleco-CCBAW153
Order no.: CCBAW153

For additional product information visit our website at http://www.ClecoTools.com






Cleco

Production Tools

Homologation of nutrunners

Cleco-CCBAW153

Right Angle Tool

Order no.: CCBAW153

Machine type: Right Angle Tool

Torque range: 4,5Nmto 15 Nm
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Homologation of nutrunners

Apex Tool Group C/ Crk values achieved Accuracy class: 10 ¥
. 0

Right Angle Tool According VDI/VDE 2647 February 2013
30 % 80 % 100 %
Tool Serial nos. Test data
30° £5° 360° +15° 30° £5° 360° +15° 30° £5° 360° +15°
Break time 5s 5s 5s 20s 5s 35s
Test torque 7,65 Nm 12,90 Nm 15,00 Nm
Speed in 1st stage 570 rpm 570 rpm 570 rpm 570 rpm 570 rpm 570 rpm
[
2 Speed in last stage 50 rpm 50 rpm 50 rpm 50 rpm 50 rpm 50 rpm
E Angle start torque 3,83 Nm 6,45 Nm 7,50 Nm
1]
O Cm 4,05 5,15 3,70 4,79 3,55 5,51
Q EB3047
8 Cruk 3,95 4,24 3,29 4,40 2,94 5,04
2 Crm 4,04 6,28 3,11 6,66 3,23 5,15
o EB3050
Cruk 3,65 5,26 2,72 5,97 2,72 4,40
Crm 2,58 4,59 3,97 4,16 3,08 4,73
ED9607
Cruk 2,53 3,30 3,79 3,60 2,83 3,98
. Crm 2,58 4,59 3,11 4,16 3,08 4,73
Min. C,/Coc
Cruk 2,53 3,30 2,72 3,60 2,72 3,98
Target: >1.67 Rating
Cn 2,58 OK
Capability index
Comk 2,53 OK
Tolerances of rotational angle homologation
Measurements without angle correction
60 % of max. torque 80 % of max. torque
Tool Serial nos. Test data
40° 180°
Break time 5s 5s
Angle start torque 3,00 Nm 3,00 Nm
Test torque 9,00 Nm 12,00 Nm
[}
2 Speed in 1st stage 300 rpm 300 rpm
E Speed in last stage 50 rpm 50 rpm
1]
Q Torque + 2,94 % + 2,77 %
Q EB3047
o Angle + 1,4° + 6,8°
3}
2 Torque + 2,85 % + 3,03 %
o EB3050
Angle + 1,2° + 6,6°
Torque + 3,81 % + 4,43 %
ED9607
Angle + 1,5° + 5,9°
Target: + 10 % Target: + 10 %
Torque
Actual: + 3,81 % Actual: + 4,43 %
Rating OK OK
Target: + 5° Target: + 10°
Angle
Actual: + 1,5° Actual: + 6,8°
Rating OK OK
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Document no: 011/2019

Date:

26.06.2019

Manufacturer:  Apex Tool Group

Model: Cleco-CCBAW153

Torque range: 4,5Nmto 15 Nm

Test sheet no. 1a

General specifications

Annex 1

Page 1 of 2

Tool type: Battery-operated tool

Serial numbers: EB3047, EB3050, ED9607

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 60745-1:2010-01, DIN EN 60745-2-2:2011-01)

Number of duty cycles with a
battery at 100% rated power

Temperature of electrical tools:

(After 100 measurements in tq 80% soft)

Output type:
Output drive size:

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

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

2 Ah 5 Ah

18 Volt

1,74 kg
2,17 kg 2,46 kg

570 rpm
570 rpm
0 rpm

60,2 dB(A)

200 runs 550 runs
570 runs 1500 runs

start end
26 °C 36 °C
26 °C 33°C
26 °C 33°C

Square drive
3/8"
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Document no:

Date:

011/2019
26.06.2019

Manufacturer:  Apex Tool Group

Model:

MPRO400GCD-P

Test sheet no. 1b

Specifications of controller

Serial number:

Software version:

Annex 1

Page 2 of 2

AXABHO0001

S168813-1.8.1.54794 Test Feb 25 2019

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

No

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
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Please note that all locations may not service all products.

Contact the nearest Cleco® Sales & Service Center for the appropriate facility to handle your service

requirements.

Sales Center
Service Center

NORTH AMERICA | SOUTH AMERICA

Detroit, Michigan
Apex Tool Group

2630 Superior Court
Auburn Hills, MI 48236
Phone: +1 (248) 393-5644
Fax: +1(248) 391-6295
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England
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Canada
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Mexico
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France

Phone: +33 1 64 43 22 00
Fax: +33 1644317 17

Germany

Apex Tool Group GmbH
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Phone: +49 (0) 7363 810
Fax: +49 (0) 73 63 81 222

Hungary

Apex Tool Group
Hungéria Kft.

Platanfa u. 2

9027 Gyoér

Hungary

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

Australia

Apex Tool Group

519 Nurigong Street, Albury
NSW 2640

Australia

Phone: +61 2 6058 0300

China

Apex Power Tool Trading
(Shanghai) Co., Ltd.

2nd Floor, Area C

177 Bi Bo Road

Pu Dong New Area, Shanghai
China 201203 PR.C.

Phone: +86 21 60880320
Fax: +86 21 60880298

Production Tools

India

Apex Power Tool India
Private Limited

Gala No. 1, Plot No. 5
S. No. 234, 235 & 245
Indialand Global
Industrial Park
Taluka-Mulsi, Phase |
Hinjawadi, Pune 411057
Maharashtra, India
Phone: +91 020 66761111

© Cleco? is a registered trademark of Apex Brands, Inc.

Japan

Apex Tool Group Japan
Korin-Kaikan 5F,

3-6-23 Shibakoen, Minato-Ku,
Tokyo 105-0011, JAPAN
Phone: +81-3-6450-1840
Fax: +81-3-6450-1841

Korea

Apex Tool Group Korea
#1503, Hibrand Living Bldg.,
215 Yangjae-dong,
Seocho-gu, Seoul 137-924,
Korea

Phone: +82-2-2155-0250
Fax: +82-2-2155-0252

Apex Tool Group GmbH

Phone: +49 7363 81 0
www.ClecoTools.com
www.ClecoTools.de
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Homologation of nutrunners

Document no: 011/2019

Date:

Note:

26.06.2019

Test sheet no. 2

Machine Capability Study 30 %

Multi-stage tightening system Speed 50 rpm

Single-stage tightening system ] Speed 100 %

Manufacturer: Apex Tool Group Serial no: EB3047

Test torque: Tg min. + 0.3 (Tqg max. - Tq min.) 7,65 Nm

Hard joint (H) 46,04 Nm / Revolution Angle degree

Soft joint (L) 3,76 Nm / Revolution Angle degree
H

Tolerance down / up 6,89-8,42 Nm

Tolerance down / up 10 %

Average torque 7,67 Nm

Standard deviation 0,06 Nm

Torque scatter (99,73%) 0,38 Nm

Cm 4,05

Crni 3,95

Min. C,, hard/soft (lowest value) 4,05

Min. Cx hard/soft (lowest value) 3,95

Capability is reached if minimum C,, value 21.67

SN: EB3047 Page 3 of 67

Annex 2

Page 1 0of 3

8,77 %

570 rpm

30°
360°
L

6,89 -8,42 Nm
10 %

7,52 Nm

0,05 Nm

0,30 Nm

5,15

4,24





Machine Capability Study Page 1/1
Control System

Plant ATG Westhausen ‘ Operator Name  Czapla Date  25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3047_d Char.Descr. VM 1698-4 Inspection Val. 7,65 0,77 i USL 8,42

Serial No. 1024210 Unit Nm 076 ILSL 689
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 25.06.2019 14:27:41 to 25.06.2019 14:40:47

Rem.  TQ 30% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.232 Nnm/A;

8,4 USL
8,24
L 80
E - X+3s
=78 X X 2
N N A B VA _X , L5 s
@ B9 Rl el TSR KT R I X R XK X
37,6 sz%? A Koot ?l/ &M , M
g - - - - — - — - = - — - — - — - — - — - — - — - — - — - — X-3s
£74 ]
7,2
7,04
b LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-3s _ x+3s x3s X3
255k [ USL 25 LSL ‘ A USL 0,001
P L - o 9 ] 01
20— A “20 & 99,5 =t ’
g 1 N - 95 | 1 | 5
=} 15; ( | C 15 % 1 1 t 1 _
8 Y B SR BB (0 I 30 X
o - N - 8T | | o
S10- o | - F10s & 30 N [
2 1 ‘ o2 5 ‘ 95 '
g 1 | L r = | | |
< 5 - | \ O 5 o : ; : 99,5
] | | C 4 0,1 : }
] J n 1 1 1 99,99
0 L e I B B B 0 0,001 — T T T T T T T T T T T T T T T
70 72 74 76 78 80 82 84 69 71 73 75 77 79 81 83
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 7.65 X 7.6740
LSL 6.89 Xmin 7.53 X-3s 7.4852
usL 8.42 Xmax 7.82 X+3s 7.8628
T 1.53 R 0.29 6s 0.3776
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 4.05
Critical capability index = Cmk 3.95
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\2019\EB3047_dM.DFD
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3047_d Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 7,65
LSL 6,89
Ord. No. CCBAW153 Ser.No. 1024210 USL 8.42

Remark TQ 30% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.232 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 7,64 7,61 7,62 7,71 7,56 7,67 7,66 7,64 7,81 7,61
1024210 VM1698-4 30,00 29,50 29,75 30,00 29,50 30,00 29,75 29,75 31,00 29,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 7,59 7,61 7,60 7,78 7,61 7,64 7,67 7,53 7,57 7,76
1024210 VM1698-4 29,50 29,75 29,75 31,00 30,00 30,25 30,00 29,00 29,50 31,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 7,53 7,68 7,73 7,69 7,66 7,69 7,77 7,61 7,70 7,75
1024210 VM1698-4 29,25 30,25 30,75 31,00 30,25 30,75 31,75 29,25 30,50 31,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 7,68 7,71 7,74 7,68 7,75 7,78 7,66 7,61 7,65 7,64
1024210 VM1698-4 30,00 30,50 31,00 29,75 30,75 31,25 29,50 29,50 29,75 29,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 7,68 7,71 7,64 7,68 7,61 7,63 7,53 7,68 7,69 7,64
1024210 VM1698-4 30,00 29,75 29,50 29,75 29,50 29,25 28,75 29,50 29,75 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 7,64 7,62 7,57 7,73 7,71 7,66 7,73 7,71 7,71 7,71
1024210 VM1698-4 30,00 30,00 29,50 30,75 30,75 30,00 30,75 30,50 31,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 7,68 7,69 7,70 7,76 7,82 7,75 7,69 7,68 7,64 7,63
1024210 VM1698-4 30,50 30,25 30,00 30,75 31,50 31,25 30,25 30,00 29,75 29,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 7,70 7,66 7,70 7,69 7,66 7,71 7,71 7,70 7,72 7,67
1024210 VM1698-4 30,50 29,75 30,25 30,00 29,75 29,75 29,75 30,00 30,50 29,75
Apex Tool Group GmbH \\htwe0006\AppData\ QW\QWE\M essWert\2019\EB3047_dM.DFD
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3047_d Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 7,65
LSL 6,89
Ord. No. CCBAW153 Ser.No. 1024210 USL 8.42

Remark TQ 30% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.232 Nm/A;

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 7,56 7,73 7,68 7,72 7,66 7,54 7,63 7,61 7,71 7,65
1024210 VM1698-4 29,00 30,25 30,00 30,00 29,50 28,75 29,25 29,50 30,00 29,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 7,72 7,65 7,60 7,73 7,80 7,79 7,71 7,62 7,69 7,76
1024210 VM1698-4 30,75 30,00 29,50 31,00 31,75 31,75 30,50 29,75 30,00 31,00
Apex Tool Group GmbH \\htwe0006\AppData\ QW\QWE\M essWert\2019\EB3047_dM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 25.06.2019
Ord. No. CCBAW153 Parttype CCBAW153 ‘ Contr.item yes
Serial No.  EB3047_d Char.Descr. 3000010-12 Inspection Val. 7,65 0,77 i USL 8,42
Serial No. 176436 Unit Nmi - :6,%6 737L7817 ) é,éé 7777777

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 25.06.2019 14:27:41 to 25.06.2019 14:40:47
Rem.  TQ 30% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.232 Nnm/A;

8,4 USL
8,24
1 |
E'S,Oi
~78 - — - — —~ - o - T — - o Tt T %~ — - — - @f— — - =< - — - — X+3s
o
S 7167, *************************************** X-3s
o
8 7,4
[92) 4
7,2
7,04
b LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s x+3s X-3s _%+3s
30 7LSL ‘ X ‘ USLﬁ 30 LSL >‘( USL 0,001
. B ‘ ‘ r 1 99,99 ‘
a Coc S i 0,1
207 N ECER-Y 99,5 ‘
c ] E >
g 20— R 208 ;0% >
g 7 N N F S s 70 30 =
= 154 ‘ o\ ‘ —15 g f=an o
f‘_,:) n | C = o 30 70 &
£ — | [ )
g 10~ 1 S10 2 5 95 !
2 | ! S | 99,5
- J |\ ‘ - o | 99199
0 T 1 T T 1T J\/I L I B B B =0 0,001 — T T T T T T T ‘ T ‘ T ‘ T T T T T T ‘
70 72 74 76 78 80 82 84 69 71 73 75 77 79 81 83
3000010-12 [Nm] ND _ 3000010-12 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 7.65 X 7.7067
LSL 6.89 Xmin 7.65 X-3s 7.6089
usL 8.42 Xmax 7.82 X+3s 7.8045
T 1.53 R 0.17 6s 0.1956
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 7.82
Critical capability index Cmk 7.29
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\A ppData\ QUWA\QWE\M essWert\2019\EB3047_d1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3047_d Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 7,65
Ord. No CCBAW153 Ser.No 176436 LSL 6,89
T o USL 8,42
Remark TQ 30% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.232 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176436 3000010-12 7,72 7,70 7,70 7,74 7,70 7,75 7,72 7,68 7,69 7,68
176436 3000010-12 31,00 30,00 30,00 30,00 30,00 31,00 30,00 30,00 31,00 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
176436 3000010-12 7,67 7,66 7,72 7,78 7,67 7,71 7,76 7,67 7,71 7,68
176436 3000010-12 29,00 30,00 31,00 31,00 30,00 30,00 31,00 30,00 29,00 32,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
176436 3000010-12 7,69 7,75 7,73 7,68 7,72 7,72 7,68 7,69 7,70 7,68
176436 3000010-12 29,00 31,00 31,00 31,00 31,00 31,00 32,00 30,00 31,00 32,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
176436 3000010-12 7,69 7,70 7,71 7,73 7,71 7,73 7,75 7,71 7,76 7,68
176436 3000010-12 30,00 31,00 32,00 30,00 30,00 31,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
176436 3000010-12 7,69 7,72 7,69 7,79 7,67 7,70 7,69 7,67 7,69 7,66
176436 3000010-12 30,00 30,00 29,00 29,00 30,00 30,00 29,00 30,00 30,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
176436 3000010-12 7,71 7,67 7,70 7,77 7,69 7,69 7,71 7,72 7,69 7,66
176436 3000010-12 30,00 30,00 30,00 31,00 31,00 30,00 32,00 32,00 31,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
176436 3000010-12 7,66 7,68 7,68 7,70 7,74 7,67 7,82 7,70 7,68 7,67
176436 3000010-12 31,00 31,00 31,00 31,00 32,00 31,00 30,00 31,00 30,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
176436 3000010-12 7,74 7,72 7,69 7,70 7,71 7,78 7,69 7,68 7,71 7,75
176436 3000010-12 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00
Apex Tool Group GmbH \\htwe0D006\AppData\ QW\QWE\M essWert\2019\EB3047_d1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3047_d Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 7,65
Ord. No CCBAW153 Ser.No 176436 LSL 6,89

T o USL 8,42
Remark TQ 30% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.232 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
176436 3000010-12 7,67 7,72 7,73 7,71 7,74 7,70 7,73 7,77 7,78 7,72
176436 3000010-12 30,00 31,00 30,00 31,00 30,00 29,00 30,00 30,00 31,00 31,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176436 3000010-12 7,65 7,73 7,70 7,70 7,71 7,68 7,67 7,69 7,70 7,70
176436 3000010-12 31,00 30,00 30,00 31,00 32,00 32,00 31,00 30,00 30,00 31,00

Apex Tool Group GmbH \\htwe0D006\AppData\ QW\QWE\M essWert\2019\EB3047_d1.DFD
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Homologation of nutrunners

Model:
Serial no:

Torque graphs

CCBAW153
EB3047

SN: EB3047 Page 10 of 67

Machine Capability Study 30 %

Angle degree: 30°
Test torque:

7,7 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





Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen ‘ Operator Name  Czapla Date  25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3047_c Char.Descr. VM 1698-4 Inspection Val. 7,65 0,77 i USL 8,42

Serial No. 1024210 Unit Nm 076 ILSL 689
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 25.06.2019 14:43:15 to 25.06.2019 14:57:49

Rem.  TQ 30% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.232 Nnm/A;

8,4 USL
8,24
180
[S |
57,8*
< 1 —
o L, [ T o T T T T T T T T T T S S S S — s s e s s X+3s
g "o e el %
g 7Ot R S VA vaSer S e ;ey?“%% AP SLU KGN |7
274" X X YO ST Y y ,,,,,,,,,,,,,,,,,,,,,,,, %-3s
7,2
7,04
b LSL
\ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _ Xx+3s X35 x+3s
255k A USL 25 LSL R USL 0,001
N F 1 99,99 ‘ ‘ ‘
T ] - R 01
320j | | —20 & 99,5 | ; |
§ - | \ F g, % g 5
g 15E ‘ ‘ ‘ ;15 % 3 70 ‘ ‘ ‘ 30 g
P ‘ 2 O \ \ a
[©] | I~ (=3 T T 1
2 1 Fo2 5 ‘ 95 '
o | | [ = | | |
< 5 -5 © “/ ; : 99,5
] | | C 4 0,1 : }
] C | | | 99,99
0 L I O B B B 0 0,001 — T T T T T T T T T T T T T T T
70 72 74 76 78 80 82 84 69 71 73 75 77 79 81 83
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 7.65 X 7.5198
LSL 6.89 Xmin 7.40 X-3s 7.3713
usL 8.42 Xmax 7.63 X+3s 7.6683
T 1.53 R 0.23 6s 0.2970
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 5.15
Critical capability index = Cmk 4.24
S The requirements were met (Cm,Cmk) <

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 25.06.2019
Ser.No. EB3047_c Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 7,65
LSL 6,89
Ord. No. CCBAW153 Ser.No. 1024210 USL 8.42

Remark TQ 30% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.232 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 7,45 7,51 7,51 7,56 7,58 7,62 7,41 7,57 7,48 7,59
1024210 VM1698-4 359,75 | 365,25 | 365,25 | 374,75 | 375,50 @ 378,25 361,25 374,50 @ 366,50 | 377,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 7,61 7,40 7,46 7,50 7,48 7,54 7,48 7,47 7,49 7,51
1024210 VM1698-4 374,75 | 355,25 | 360,50 | 363,75 | 361,25 @ 367,50 363,75 362,50 @ 362,75 | 363,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 7,52 7,54 7,49 7,47 7,50 7,50 7,53 7,53 7,49 7,55
1024210 VM1698-4 369,75 | 369,25 @ 363,50 | 363,00 | 365,25 @ 366,75 369,00 369,75 @ 367,50 | 371,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 7,55 7,57 7,55 7,43 7,54 7,49 7,50 7,41 7,53 7,55
1024210 VM1698-4 365,50 | 367,75 | 363,75 | 353,25 | 365,25 @ 357,75 360,00 349,75 | 364,00 | 362,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 7,52 7,55 7,50 7,56 7,50 7,51 7,50 7,49 7,56 7,53
1024210 VM1698-4 363,00 | 367,00 360,75 | 368,50 | 360,25 @ 364,25 362,25 360,25 | 368,00 | 362,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 7,51 7,55 7,52 7,50 7,46 7,50 7,53 7,43 7,56 7,59
1024210 VM1698-4 361,50 | 367,75 | 363,75 | 359,50 | 357,75 @ 366,50 363,25 354,75 | 368,25 | 368,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 7,58 7,47 7,52 7,63 7,55 7,58 7,49 7,59 7,44 7,56
1024210 VM1698-4 368,50 | 358,00 362,75 | 376,25 | 367,25 @ 368,00 355,75 363,00 @ 352,75 | 362,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 7,52 7,54 7,55 7,59 7,60 7,49 7,57 7,53 7,60 7,53
1024210 VM1698-4 357,25 | 360,75 | 361,00 @ 365,75 | 366,50 @ 356,75 364,00 359,75 | 365,75 | 359,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWA\QWE\M essWert\2019\EB3047_cM.DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3047_c Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 7,65
Ord. No CCBAW153 Ser.No 1024210 LSL 6,89

T o USL 8,42
Remark TQ 30% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.232 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 7,47 7,56 7,44 7,56 7,50 7,47 7,58 7,53 7,53 7,59
1024210 VM1698-4 351,75 362,25 350,75 361,75 356,50 354,25 363,25 358,50 359,00 365,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 7,53 7,46 7,53 7,56 7,44 7,57 7,48 7,45 7,51 7,46
1024210 VM1698-4 360,25 351,75 359,75 362,00 353,25 365,00 354,00 353,25 357,00 350,50

Apex Tool Group GmbH \\htweO006\A ppData\ QWA\QWE\M essWert\2019\EB3047_cM.DFD
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Czapla Date  25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3047_c Char.Descr. 3000010-12 Inspection Val. 7,65 0,77 i USL 8,42

Serial No. 176436 Unit Nm 076 ILSL 689
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 25.06.2019 14:43:15 to 25.06.2019 14:57:48

Rem.  TQ 30% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.232 Nnm/A;

8,4 USL
8,24
1 |
= 8,0 i
~ 7.8 _
by e N - SRR BB OB " DO ; X+3s
276 I i B R x-3s
o 4
o
8 7,4
[92) 4
7,2
7,04
b LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
xB83s
40 7LSL ‘)‘<‘ USLﬁ 20 LSL USL 0,001
B E 1 99,99
135 1 F35 < 0,1
030; gk 530é 995
; 25 . I : 25 g % >
N I S = 1w o ¥
= 204 ‘ ‘ £20 g =M o
IS \ S 0 &
g 154 | ‘\ E15 o 1
2. 7 FLoS 5 95
£ 104 i £10 ©
< 3 E 9] 99,5
57 't 5 & 0.1
e il E ‘ 99,99
0 L I B B B 0,001 — T T T T T T T T T T T T T T T
70 72 74 76 78 80 82 84 69 71 73 75 77 79 81 83
3000010-12 [Nm] ND _, 3000010-12 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 7.65 X 7.6633
LSL 6.89 Xmin 7.65 X-3s 7.6276
usL 8.42 Xmax 7.70 X+3s 7.6990
T 1.53 R 0.05 6s 0.0714
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 21.43
Critical capability index = Cmk 21.20
S The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2019\EB3047_c1.DFD
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Machine Capability Study Page

Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3047_c Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 7,65
Ord. No CCBAW153 Ser.No 176436 LSL 6,89
. . SINE- USL 8,42

Remark TQ 30% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.232 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176436 3000010-12 7,66 7,67 7,65 7,68 7,66 7,66 7,65 7,65 7,68 7,67
176436 3000010-12 364,00 | 371,00 @ 369,00 @ 386,00 | 383,00 383,00 365,00 @ 384,00 374,00 | 384,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
176436 3000010-12 7,66 7,66 7,67 7,68 7,66 7,68 7,67 7,66 7,67 7,67
176436 3000010-12 380,00 | 363,00 @ 370,00 | 364,00 | 373,00 372,00 367,00 367,00 @ 372,00 | 369,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
176436 3000010-12 7,67 7,68 7,70 7,68 7,66 7,65 7,65 7,66 7,66 7,66
176436 3000010-12 372,00 | 376,00 @ 367,00 | 365,00 | 372,00 377,00 372,00 370,00 @ 366,00 | 380,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
176436 3000010-12 7,67 7,65 7,66 7,65 7,67 7,65 7,67 7,65 7,68 7,66
176436 3000010-12 365,00 | 374,00 @ 367,00 | 358,00 | 370,00 @ 363,00 373,00 359,00 @ 371,00 | 366,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
176436 3000010-12 7,66 7,65 7,66 7,67 7,65 7,65 7,65 7,65 7,68 7,66
176436 3000010-12 363,00 | 377,00 @ 366,00 @ 376,00 | 364,00 378,00 365,00 @ 368,00 369,00 | 374,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
176436 3000010-12 7,65 7,65 7,66 7,66 7,66 7,67 7,65 7,68 7,69 7,67
176436 3000010-12 367,00 | 377,00 @ 367,00 @ 364,00 | 362,00 369,00 370,00 361,00 @ 372,00 | 380,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
176436 3000010-12 7,67 7,67 7,66 7,69 7,65 7,66 7,67 7,68 7,66 7,69
176436 3000010-12 373,00 | 366,00 @ 372,00 @ 383,00 | 375,00 380,00 367,00 370,00 @ 361,00 | 367,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
176436 3000010-12 7,67 7,67 7,66 7,66 7,66 7,65 7,65 7,69 7,66 7,66
176436 3000010-12 362,00 | 367,00 @ 363,00 @ 373,00 | 377,00 362,00 374,00 367,00 369,00 | 360,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\EB3047_c1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3047_c Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 7,65
Ord. No CCBAW153 Ser.No 176436 LSL 6,89

T o USL 8,42
Remark TQ 30% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.232 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
176436 3000010-12 7,68 7,67 7,65 7,66 7,65 7,65 7,65 7,66 7,65 7,65
176436 3000010-12 356,00 379,00 362,00 367,00 362,00 364,00 366,00 361,00 359,00 369,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176436 3000010-12 7,68 7,65 7,66 7,65 7,66 7,66 7,66 7,68 7,66 7,66
176436 3000010-12 364,00 357,00 366,00 366,00 360,00 370,00 361,00 361,00 362,00 359,00

Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\EB3047_c1.DFD
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Homologation of nutrunners

Model:
Serial no:

Torque graphs

CCBAW153
EB3047

SN: EB3047 Page 17 of 67

Machine Capability Study 30 %

Angle degree: 360°
Test torque:

7,7 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





Homologation of nutrunners

Document no: 011/2019

Date:

Note:

26.06.2019

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: EB3047

Test torque: Tq min. + 0.8 (Tq max. - Tq min.) 12,90 Nm

Hard joint (H) 78,25 Nm / Revolution Angle degree

Soft joint (L) 6,40 Nm / Revolution Angle degree
H

Tolerance down / up 11,61-14,19 Nm

Tolerance down / up 10 %

Average torque 13,04 Nm

Standard deviation 0,12 Nm

Torque scatter (99,73%) 0,70 Nm

o 3,70

Crnk 3,29

Min. C, hard/soft (lowest value) 3,70

Min. C, hard/soft (lowest value) 3,29

Capability is reached if minimum C,, value 21.67

SN: EB3047 Page 18 of 67

Annex 2

Page 2 of 3

8,8 %

570 rpm

30°
360°
L

11,61-14,19 Nm
10 %

12,80 Nm

0,09 Nm

0,54 Nm

4,79

4,40





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 26.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3047_h Char.Descr. VM 1698-4 Inspection Val. 12,90 1,29 i USL 14,19
Serial No. 1024210 Unit Nm 129 ILSL 1161

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 26.06.2019 07:30:04 to 26.06.2019 07:42:51
Rem.  TQ 80% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.225 Nnm/A;

a USL
14,0
1135 _
[ :*********************X ****************** X+3s
¥ 13,01 0% - 7 § By A G A AR W XY T A .
3 13095, / Yok | B}
9 - — - — - — - — - — - — - — - — - — - — - — - — - — - — - == — - — - — X-3s
> |
2 12,5 ]
12,0
§ LSL
11,54 \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _ X+3s X-3s _ X+3s
205k e USL 59 LSL ‘ X ‘ USL 0,001
- e | Fa 99 T — 01
316 . ~16 £ 99,5 ‘ ——/; ’
2 ] N N g, ¥ 5
12 | 12 @ I <
5 v ! S & 70 : : )
o N W T8 = | | o
§ g | \ | g ..q_J o 30 : ! : 70 <
2 A L2 5 : 95 !
g | | K | \ \
< 4 ‘ ‘ 4 © Vi ! ‘ 99,5
I F -
‘ | ‘ | 99,99
O ‘ T T ‘ T 1T ‘ T ‘ [ \\L‘ T 1T ‘\ T O 0,001 1 T T T T T T T T ‘\ T T ‘\ T T ‘\ T T T T T T T
115 12,0 12,5 13,0 135 140 11,5 12,0 12,5 13,0 13,5 14,0
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 12.90 X 13.0420
LSL 11.61 Xmin 12.73 X-3s 12.6934
USL 14.19 Xmax 13.28 X+3s 13.3906
T 2.58 R 0.55 6s 0.6972
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 3.70
Critical capability index Cmk 3.29
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 26.06.2019
Ser.No. EB3047_h Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 1024210 LSL 1161
- S USL 14,19

Remark TQ 80% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.225 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 13,07 12,93 12,98 12,88 12,86 13,03 13,04 13,05 13,00 13,13
1024210 VM1698-4 29,75 29,25 29,75 29,25 29,50 30,00 29,50 29,75 30,25 30,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 13,19 13,16 12,88 13,13 12,95 12,83 13,09 13,19 13,05 13,18
1024210 VM1698-4 30,50 30,25 29,25 30,25 29,75 29,25 29,75 30,50 29,50 30,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 13,00 13,10 13,04 13,02 12,83 12,96 12,92 13,07 13,24 13,12
1024210 VM1698-4 29,75 30,00 29,75 30,00 29,25 29,50 29,25 30,25 30,75 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 13,07 13,04 12,78 13,05 12,99 12,92 13,09 12,98 13,03 12,95
1024210 VM1698-4 30,50 29,25 28,50 29,75 29,50 29,75 30,75 29,75 30,00 30,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 13,13 12,98 13,20 13,13 13,09 13,12 12,79 13,08 13,10 13,13
1024210 VM1698-4 30,75 30,75 31,00 31,00 30,50 31,00 30,00 30,50 30,75 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 13,28 12,83 12,89 13,27 12,88 13,03 13,23 13,13 12,89 12,88
1024210 VM1698-4 32,00 29,75 29,00 30,75 29,25 29,75 30,25 30,25 29,25 29,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,93 13,03 13,16 12,91 13,13 13,16 13,17 13,01 13,13 12,97
1024210 VM1698-4 29,50 29,25 30,00 29,25 30,50 30,25 30,25 29,75 30,25 29,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 13,12 13,09 13,05 13,15 13,15 13,03 13,08 13,05 13,22 13,07
1024210 VM1698-4 29,75 29,75 30,25 30,25 30,50 30,50 30,25 30,00 30,75 30,00
Apex Tool Group GmbH \\htwe0D006\AppData\ QW\QWE\M essWert\2019\EB3047_hM.DFD
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 26.06.2019
Ser.No. EB3047_h Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 1024210 LSL 1161
- S USL 14,19

Remark TQ 80% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.225 Nm/A;

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 12,94 13,02 13,00 13,12 13,26 12,73 13,13 13,09 13,16 12,97
1024210 VM1698-4 29,50 30,00 29,75 30,50 31,00 28,75 30,50 30,25 30,50 29,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 13,04 12,94 12,98 13,13 12,97 12,94 13,10 13,23 12,96 13,00
1024210 VM1698-4 30,00 30,00 30,00 30,50 29,50 29,50 30,00 30,50 29,75 30,00
Apex Tool Group GmbH \\htwe0D006\AppData\ QW\QWE\M essWert\2019\EB3047_hM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 26.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3047_h Char.Descr. 3000010-12 Inspection Val. 12,90 1,29 i USL 14,19
Serial No. 176436 Unit Nm  -129 LSL 1161 |

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 26.06.2019 07:30:04 to 26.06.2019 07:42:51
Rem.  TQ 80% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.225 Nnm/A;

: uUsL
14,0
1 ]
= 13,5 E
Z ] X+3s
13,0
= b X-3s
8 ]
S 12,5+
[92) 4
12,0
§ LSL
11,54 \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s_X+3s
20 LSL ‘ )‘< ‘ USL 20 LSL USL 0,001
i L 1 99,99
t g ! 2 01
2 16 N —16 = 99,5
g ] |0 I 5
|
g 12+ ‘ \\ ‘ 12 % 3 70 30 S
@ e o
25 1 | 1 g £ o w 0 %
2 A k L2 5 95 !
2 | il ! 8
< 4 \ 4 99,5
i | [ | 4 0,1
g 'IL 99,99
0 | LI e e A R B B T 0 0,001 T T L L T
115 120 125 130 135 14,0 11,5 12,0 12,5 13,0 13,5 14,0
3000010-12 [Nm] ND _, 3000010-12 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 12.90 X 13.0297
LSL 11.61 Xmin 12.90 X-3s 12.8288
usL 14.19 Xmax 13.20 X+3s 13.2306
T 2.58 R 0.30 6s 0.4019
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 6.42
Critical capability index = Cmk 5.77
S 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 26.06.2019
Ser.No. EB3047_h Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 176436 LSL 1161
T o USL 14,19
Remark TQ 80% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.225 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176436 3000010-12 12,94 12,99 13,01 12,96 12,98 13,19 12,97 12,92 13,02 13,05
176436 3000010-12 30,00 30,00 29,00 29,00 29,00 30,00 29,00 30,00 30,00 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
176436 3000010-12 13,10 12,96 12,94 13,00 13,07 12,90 13,05 13,04 13,05 13,17
176436 3000010-12 30,00 30,00 29,00 30,00 29,00 29,00 30,00 31,00 29,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
176436 3000010-12 13,10 13,02 12,99 13,01 13,01 12,97 12,97 12,96 13,00 13,10
176436 3000010-12 30,00 30,00 30,00 30,00 29,00 29,00 29,00 30,00 30,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
176436 3000010-12 13,03 12,98 12,95 13,07 12,96 13,00 13,07 12,97 12,96 13,11
176436 3000010-12 30,00 29,00 29,00 30,00 29,00 30,00 31,00 29,00 30,00 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
176436 3000010-12 13,07 13,04 13,00 13,06 12,99 13,02 13,04 13,06 13,10 12,96
176436 3000010-12 31,00 31,00 31,00 31,00 30,00 31,00 30,00 30,00 31,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
176436 3000010-12 13,01 13,06 12,93 13,13 12,97 12,91 13,04 13,15 13,01 13,02
176436 3000010-12 32,00 29,00 29,00 31,00 29,00 30,00 30,00 31,00 29,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
176436 3000010-12 12,99 13,13 13,09 12,99 13,06 13,18 13,08 12,92 12,97 13,04
176436 3000010-12 29,00 29,00 30,00 29,00 31,00 30,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
176436 3000010-12 13,07 12,99 13,00 13,00 13,10 12,99 12,94 13,03 13,07 13,02
176436 3000010-12 30,00 30,00 30,00 30,00 31,00 30,00 30,00 29,00 31,00 30,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\M essWert\2019\EB3047_h1.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 26.06.2019
Ser.No. EB3047_h Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 176436 LSL 1161
- S USL 14,19

Remark TQ 80% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.225 Nm/A;

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
176436 3000010-12 13,02 13,05 12,96 13,18 13,03 12,93 13,09 13,13 13,12 13,10
176436 3000010-12 29,00 30,00 30,00 31,00 31,00 29,00 30,00 30,00 30,00 29,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176436 3000010-12 13,04 13,10 13,05 13,20 12,98 12,96 13,08 13,03 13,13 13,02
176436 3000010-12 30,00 30,00 30,00 30,00 30,00 29,00 30,00 30,00 30,00 29,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\M essWert\2019\EB3047_h1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: CCBAW153 Angle degree: 30°
Serial no: EB3047 Test torque: 12,9 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  26.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3047_g Char.Descr. VM1698-4 Inspection Val. 12,90 1,29 i USL 14,19

Serial No. 1024210 Unit Nm 129 ILSL 1161
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 26.06.2019 07:46:24 to 26.06.2019 08:29:16

Rem.  TQ 80% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.225 Nnm/A;

8 USL
14,0
1135
S ]
Z ] -
< 13,0 e X+3s
8 :g ,/,AS%Z&X%%;%XKX,\ %\M R K ool LK, ool o Froeboes 3
— : ) —
= k== - — - — - = — - — - — - — - — - — - — - — - — - — - — - — - — - — X-3s
2 12,5 ]
12,0
§ LSL
11,54 \ \ \ \ \ \ \ \ \ \
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
%20 " 20 = 99,5
g - N -2 %5 5
515 li F155 =
g Y FS w70 30 =X
2 - -l - & ‘.
2 | Eo2 5 95 !
o ] | | C IS
< 5 ‘ -5 © 99,5
] I | r 14 0,1
] \ r 99,99
O | rrr T T T | ‘\l\\\ T T T T T O 0,001 T T L T T L T
115 120 125 130 135 14,0 11,5 12,0 12,5 13,0 13,5 14,0
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 12.90 X 12.7973
LSL 11.61 Xmin 12.51 X-3s 12.5277
usL 14.19 Xmax 12.93 X+3s 13.0669
T 2.58 R 0.42 6s 0.5391
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 4.79
Critical capability index = Cmk 4.40
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 26.06.2019
Ser.No. EB3047_¢g Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 1024210 LSL 1161
- S USL 14,19

Remark TQ 80% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.225 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,87 12,78 12,51 12,82 12,85 12,86 12,84 12,80 12,88 12,76
1024210 VM1698-4 360,75 | 361,50 @ 353,75 | 377,25 | 381,25 @ 381,25 390,00 365,75 | 379,50 | 366,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 12,55 12,64 12,73 12,87 12,86 12,87 12,82 12,78 12,70 12,85
1024210 VM1698-4 350,00 | 364,25 @ 365,00 | 375,75 | 375,75 @ 373,50 357,25 350,75 | 367,75 | 369,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 12,74 12,69 12,82 12,72 12,91 12,90 12,87 12,73 12,59 12,85
1024210 VM1698-4 353,00 | 355,25 @ 363,50 | 355,25 | 368,50 @ 379,00 370,25 370,75 | 356,00 | 366,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 12,80 12,82 12,82 12,76 12,86 12,90 12,78 12,66 12,83 12,76
1024210 VM1698-4 387,25 | 363,50 @ 365,75 | 360,25 | 352,00 @ 354,00 368,25 350,75 | 378,00 | 369,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,81 12,76 12,83 12,87 12,88 12,69 12,65 12,74 12,88 12,63
1024210 VM1698-4 369,50 | 370,00 @ 365,25 | 375,25 | 367,00 @ 360,00 355,50 356,00 @ 373,00 | 353,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 12,89 12,82 12,90 12,75 12,68 12,92 12,72 12,63 12,90 12,74
1024210 VM1698-4 361,75 | 360,75 @ 363,75 | 358,00 | 342,50 @ 354,50 356,00 353,50 @ 353,75 | 351,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,81 12,80 12,77 12,91 12,63 12,77 12,90 12,83 12,75 12,77
1024210 VM1698-4 360,00 | 356,75 | 352,50 | 368,50 | 338,25 @ 369,00 368,25 369,50 @ 371,75 | 372,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 12,90 12,91 12,85 12,87 12,78 12,66 12,93 12,78 12,76 12,79
1024210 VM1698-4 375,25 | 368,25 | 367,00 @ 362,25 | 354,50 @ 359,50 357,00 348,25 | 361,50 | 338,50
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\EB3047_gM.DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 26.06.2019
Ser.No. EB3047_¢g Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 1024210 LSL 1161

T o USL 14,19
Remark TQ 80% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.225 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 12,77 12,82 12,88 12,64 12,75 12,83 12,67 12,89 12,89 12,86
1024210 VM1698-4 337,25 344,50 361,00 340,75 354,25 360,00 341,50 354,50 361,25 351,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 12,86 12,90 12,86 12,86 12,86 12,85 12,83 12,92 12,72 12,76
1024210 VM1698-4 357,25 364,50 366,75 361,25 362,25 363,75 369,50 370,75 352,75 368,75
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Czapla Date  26.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3047_g Char.Descr. 3000010-12 Inspection Val. 12,90 1,29 i USL 14,19

Serial No. 176436 Unit Nm  -129 LSL 1161 |
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 26.06.2019 07:46:24 to 26.06.2019 08:29:16

Rem.  TQ 80% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.225 Nnm/A;

: uUsL
14,0
1 ]
= 13,5
Z ]
N n _
g 1300 e e e e e e e e s D 3
g
S125-
[92) 4
12,0
11,5 ‘ LSL
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x883s *-35-3s
255k s USL 25 LSL X USL 0,001
N F 1 99,99 11
U I Y HH 0,1
220 il 20 & 99,5 =
N | T | :
8157 | "2 = 70 : 30 =
o ] 1l F g = [ o
5 10{ W }10 ..q_J o 30 : : 70 <
2 1 Fo2 5 95 '
o ] Il C o 4 |
< 5 -5 © “N‘H 99,5
] | ‘K - - o ; # 99,99
07‘ rrTr T T T T T T \p\“ rr T T T T T T \70 0,001 T T L T \‘\H T T L T '
115 120 125 130 135 14,0 11,5 12,0 12,5 13,0 13,5 14,0
3000010-12 [Nm] ND _ 3000010-12 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 12.90 X 12.9234
LSL 11.61 Xmin 12.90 X-3s 12.8632
usL 14.19 Xmax 12.99 X+3s 12.9836
T 2.58 R 0.09 6s 0.1204
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 21.43
Critical capability index = Cmk 21.05
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 26.06.2019
Ser.No. EB3047_¢g Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 176436 LSL 1161
- S USL 14,19

Remark TQ 80% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.225 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176436 3000010-12 12,92 12,90 12,90 12,94 12,90 12,95 12,92 12,95 12,90 12,97
176436 3000010-12 361,00 | 359,00 357,00 @ 386,00 | 382,00 381,00 388,00 365,00 @ 380,00 | 361,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
176436 3000010-12 12,91 12,91 12,93 12,96 12,90 12,92 12,96 12,94 12,90 12,97
176436 3000010-12 344,00 | 367,00 @ 365,00 | 374,00 | 375,00 375,00 352,00 345,00 @ 366,00 | 369,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
176436 3000010-12 12,93 12,91 12,91 12,94 12,92 12,91 12,94 12,92 12,94 12,90
176436 3000010-12 355,00 | 355,00 @ 366,00 @ 355,00 | 362,00 382,00 363,00 368,00 356,00 | 365,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
176436 3000010-12 12,91 12,92 12,91 12,91 12,90 12,91 12,93 12,90 12,90 12,92
176436 3000010-12 386,00 | 358,00 366,00 @ 356,00 | 353,00 356,00 367,00 348,00 @ 384,00 | 368,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
176436 3000010-12 12,91 12,94 12,95 12,93 12,93 12,90 12,95 12,90 12,90 12,91
176436 3000010-12 366,00 | 368,00 @ 362,00 @ 378,00 | 362,00 362,00 350,00 351,00 @ 370,00 | 348,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
176436 3000010-12 12,93 12,95 12,92 12,93 12,91 12,90 12,92 12,92 12,94 12,90
176436 3000010-12 362,00 | 359,00 @ 361,00 @ 357,00 | 341,00 @ 355,00 352,00 353,00 355,00 | 344,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
176436 3000010-12 12,90 12,90 12,92 12,94 12,93 12,92 12,91 12,95 12,99 12,93
176436 3000010-12 358,00 | 355,00 @ 352,00 @ 366,00 | 340,00 @ 362,00 365,00 367,00 368,00 | 367,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
176436 3000010-12 12,94 12,95 12,90 12,91 12,93 12,92 12,95 12,91 12,91 12,91
176436 3000010-12 370,00 | 365,00 @ 361,00 @ 360,00 | 356,00 361,00 360,00 353,00 @ 362,00 | 336,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\EB3047_g1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 26.06.2019
Ser.No. EB3047_¢g Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 176436 LSL 1161

T o USL 14,19
Remark TQ 80% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.225 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
176436 3000010-12 12,92 12,95 12,90 12,95 12,94 12,92 12,92 12,93 12,92 12,90
176436 3000010-12 339,00 342,00 359,00 340,00 352,00 360,00 340,00 354,00 360,00 351,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176436 3000010-12 12,90 12,95 12,93 12,92 12,90 12,93 12,95 12,92 12,90 12,95
176436 3000010-12 358,00 357,00 366,00 359,00 359,00 362,00 364,00 368,00 351,00 365,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: CCBAW153 Angle degree: 360°
Serial no: EB3047 Test torque: 12,9 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: 011/2019

Date:

Note:

26.06.2019

Test sheet no. 4

Machine Capability Study 100 %

Multi-stage tightening system Speed 50 rpm

Single-stage tightening system [l Speed 100 %

Manufacturer: Apex Tool Group Serial no: EB3047

Test torque: Tq max. 15,00 Nm

Hard joint (H) 91,55 Nm / Revolution Angle degree

Soft joint (L) 7,44 Nm / Revolution Angle degree
H

Tolerance down / up 13,50 - 16,50 Nm

Tolerance down / up 10 %

Average torque 15,26 Nm

Standard deviation 0,14 Nm

Torque scatter (99,73%) 0,84 Nm

o 3,55

Crnk 2,94

Min. C, hard/soft (lowest value) 3,55

Min. C, hard/soft (lowest value) 2,94

Capability is reached if minimum C,, value 21.67

SN: EB3047 Page 33 of 67
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8,8 %

570 rpm

30°
360°
L

13,50 - 16,50 Nm
10 %

14,87 Nm
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 26.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3047_b Char.Descr. VM 1698-4 Inspection Val. 15,00 1,50 i USL 16,50
Serial No. 1024210 Unit Nm  -150 ILSL 1350

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 26.06.2019 07:07:00 to 26.06.2019 07:21:05
Rem.  TQ 100% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.219 Nnm/A;

16,5 uSsL
16,0
ET s s s s X+3s
15,5 :
= WWM% LA &%M\féw - XW@%&WM e W %
& 15,0 \ ok VX < Yex
2 - —- - — - — - — - — - — - — = — - — - — - — - — - — - — - — - X-3s
g ]
< 14,5 E
14,0
13,5 LSL
\ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 80 90 100
Value No. _,
X-3s _ x+3s X-3s . X#3s
20 LSL ‘ X ‘ USL 20 LSL ‘ >‘< ‘ USL 0,001
. | | | 1 99,99 | | |
< I I 0,1
316 M ~16 £ 99,5 ‘ S
g - g, 05 - 5
12+ | —12 @ I )
g v | S © 70 ‘ ‘ 3 R
2 | \ T8 = | \ o
3 89 I ‘ | -8 ; * %0 : ! : 0 =
2 A L2 5 ‘ 95 '
g | | k| | | |
< 4 \ —4 @ 7 | 99,5
| | \ @ 0,1 \ ‘
‘ 1 1 ‘ 99,99
O T L ‘ T ‘ T ‘ [ ‘ T TT ‘ L T 0,001 T T T | | L | | | | T
135 14,0 14,55 150 155 16,0 16,5 13,5 14,0 14,5 15,0 15,5 16,0 16,5
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 15.00 X 15.2583
LSL 13.50 Xmin 14.89 X-3s 14.8356
USL 16.50 Xmax 15.47 X+3s 15.6810
T 3.00 R 0.58 6s 0.8453
N<r> 100 p<T> 100.00000 %
n sysL 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 3.55
Critical capability index = Cmk 2.94
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 26.06.2019
Ser.No. EB3047_b Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 1024210 LSL 13,50
- S USL 16,50

Remark TQ 100% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.219 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 15,21 15,22 15,24 15,13 15,14 15,28 15,07 15,36 15,36 15,42
1024210 VM1698-4 29,50 29,75 30,00 29,00 29,25 30,25 29,50 30,25 30,00 30,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 15,44 15,33 15,39 14,90 15,10 15,01 15,12 15,42 15,36 15,20
1024210 VM1698-4 30,50 30,25 30,25 28,00 29,25 28,75 29,25 31,25 30,75 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 15,18 15,39 15,30 15,10 15,47 15,21 15,23 15,29 15,28 15,31
1024210 VM1698-4 29,25 30,75 30,75 29,75 31,00 30,50 29,75 30,00 30,25 30,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 15,37 14,96 15,31 15,26 15,24 15,39 15,26 15,29 15,35 15,28
1024210 VM1698-4 30,25 29,25 30,50 30,25 30,25 30,25 29,50 30,75 30,25 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 15,40 15,35 15,37 15,28 15,47 15,35 15,06 15,03 15,35 15,29
1024210 VM1698-4 30,75 30,50 30,25 29,75 31,25 30,00 29,25 29,25 30,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 14,89 15,01 15,42 15,42 15,19 14,96 15,36 15,23 15,30 15,41
1024210 VM1698-4 28,75 29,25 30,25 30,50 30,00 29,00 30,00 30,00 30,50 30,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 15,32 15,19 15,36 15,42 15,36 15,31 15,25 15,15 15,31 15,44
1024210 VM1698-4 30,25 30,25 30,50 30,50 30,25 30,00 30,00 29,50 30,00 30,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 15,35 15,37 15,24 15,32 15,13 15,41 15,33 15,29 15,17 15,25
1024210 VM1698-4 30,50 30,50 30,00 30,00 29,25 30,50 30,50 30,50 29,50 30,00
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 26.06.2019
Ser.No. EB3047_b Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 1024210 LSL 13,50

T o USL 16,50
Remark TQ 100% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.219 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 15,35 15,15 15,40 15,08 15,07 15,11 15,07 15,16 15,24 15,03
1024210 VM1698-4 29,75 29,50 30,75 29,50 29,00 29,00 29,00 29,75 30,25 28,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 15,24 15,37 15,25 15,47 15,43 15,46 15,42 15,27 14,98 15,00
1024210 VM1698-4 30,00 30,25 30,00 30,75 31,00 30,75 30,50 29,00 28,50 28,25
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Czapla Date  26.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3047_b Char.Descr. 3000010-12 Inspection Val. 15,00 1,50 i USL 16,50

Serial No. 176436 Unit Nm  -150 LSL 1350 |
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 26.06.2019 07:07:00 to 26.06.2019 07:21:05

Rem.  TQ 100% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.219 Nnm/A;

16,5 uSsL
16,0
1 ]
= ]
Z. 155 B
~ T s T T T T o T T - - — - - - — X T T o Koo X —  X+3s
T 15,0 I T T TR T SRR ORI R RRERG ™ 7oA e X T K] X xas
3 ]
o _
S 14,57
[92) _
14,0
13,5 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3%+3s X-3s X+3s
o5 7LSL ‘ X ‘ USLﬁ o5 LSL ‘ >‘( ‘ USL 0,001
] C 1 99,99
tq e F = - 01
320j | | —20 & 99,5 ; ; X
5 - 1 LB ¥ ;
g 15*: | ‘ | ; 15 % ,o\?. 70 n n 30 g
. ‘ r S
e .1 \ o8 IF B a
210° 1 ! ETR TR E = 70 %
3 - \ Eo2 5 | o5 !
o ] | Al I IZ]
< 5 ‘ \ F5 w© K 99,5
B | L o 0,1 T
] C I 99,99
0 T T T TrTT \i‘g | I rrr T TTrTTT T 0 0,001 T T T | | ‘ \‘ T ‘\ T | | | | T
135 140 14,5 150 155 16,0 16,5 13,5 14,0 14,5 15,0 15,5 16,0 16,5
3000010-12 [Nm] ND _ 3000010-12 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 15.00 X 15.1188
LSL 13.50 Xmin 15.02 X-3s 14.9709
usL 16.50 Xmax 15.29 X+3s 15.2667
T 3.00 R 0.27 6s 0.2957
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 10.15
Critical capability index = Cmk 9.34
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 26.06.2019
Ser.No. EB3047_b Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 176436 LSL 13,50
T o USL 16,50
Remark TQ 100% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.219 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176436 3000010-12 15,09 15,08 15,14 15,06 15,10 15,15 15,05 15,17 15,13 15,09
176436 3000010-12 29,00 29,00 30,00 29,00 29,00 30,00 29,00 30,00 30,00 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
176436 3000010-12 15,15 15,13 15,04 15,07 15,11 15,15 15,07 15,19 15,14 15,14
176436 3000010-12 30,00 29,00 30,00 29,00 29,00 28,00 29,00 31,00 31,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
176436 3000010-12 15,09 15,14 15,09 15,15 15,16 15,15 15,14 15,13 15,12 15,09
176436 3000010-12 30,00 31,00 31,00 29,00 31,00 30,00 29,00 30,00 30,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
176436 3000010-12 15,09 15,11 15,13 15,13 15,12 15,09 15,15 15,07 15,14 15,13
176436 3000010-12 31,00 29,00 30,00 30,00 30,00 30,00 29,00 30,00 29,00 29,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
176436 3000010-12 15,11 15,17 15,13 15,13 15,04 15,08 15,11 15,07 15,23 15,02
176436 3000010-12 30,00 30,00 30,00 29,00 31,00 30,00 29,00 29,00 30,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
176436 3000010-12 15,14 15,10 15,12 15,14 15,06 15,12 15,16 15,12 15,29 15,09
176436 3000010-12 29,00 29,00 29,00 30,00 30,00 29,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
176436 3000010-12 15,12 15,09 15,08 15,09 15,12 15,12 15,06 15,11 15,05 15,06
176436 3000010-12 29,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
176436 3000010-12 15,12 15,26 15,17 15,10 15,10 15,19 15,14 15,06 15,23 15,17
176436 3000010-12 30,00 30,00 29,00 30,00 29,00 30,00 31,00 30,00 30,00 30,00
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 26.06.2019
Ser.No. EB3047_b Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 176436 LSL 13,50

T o USL 16,50
Remark TQ 100% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.219 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
176436 3000010-12 15,10 15,18 15,06 15,06 15,07 15,09 15,11 15,05 15,10 15,17
176436 3000010-12 30,00 29,00 30,00 29,00 29,00 29,00 29,00 30,00 30,00 29,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176436 3000010-12 15,09 15,10 15,23 15,14 15,18 15,04 15,16 15,13 15,21 15,07
176436 3000010-12 30,00 30,00 30,00 30,00 30,00 30,00 30,00 29,00 28,00 28,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: CCBAW153 Angle degree:  30°
Serial no: EB3047 Test torque: 15,0 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 25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No. EB3047_a Char.Descr. VM 1698-4 Inspection Val. 15,00 1,50 i USL 16,50
Serial No. 1024210 Unit Nm  -150 ILSL 1350

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 25.06.2019 15:41:59 to 25.06.2019 17:18:48
Rem.  TQ 100% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.219 Nnm/A;

16,5 USL
16,0
! ]
= i
: 15,5 ]
< 150 = — - — - g —————————————————————————————— X+3s
@ 15,07 o et -
A R s g SR S el SO IR o oy P
s T — - - = - e A = s = - s s s s s e s — x-3s
< 145 ]
14,0
13,5 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 I o 01
2 20 I : | —20 & 99,5
5 7 oM T3 95 5
515 i F155 <
8 Ol R SRR (0 3 =
P B - g5 o
€107 | “/ | “10% o 30 70 &
2 1 ] o2 5 95 '
o ] | C o
< 5 \ -5 © 99,5
] | | C @ 0,1
] Jl | C 99,99
0 T rrrrrrrTrTTd \I L U B O O B B B B T 0 0,001 T T T | | L | | | | T
135 140 14,5 150 155 16,0 16,5 13,5 14,0 14,5 15,0 15,5 16,0 16,5
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 15.00 X 14.8722
LSL 13.50 Xmin 14.65 X-3s 14.5998
usL 16.50 Xmax 15.04 X+3s 15.1446
T 3.00 R 0.39 6s 0.5449
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 5.51
Critical capability index Cmk 5.04
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 25.06.2019
Ser.No. EB3047_a Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 1024210 LSL 13,50
- S USL 16,50

Remark TQ 100% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.219 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 14,84 14,84 15,00 14,87 14,94 14,91 14,80 14,96 14,93 14,92
1024210 VM1698-4 358,25 | 349,25 | 367,25 | 362,50 | 357,50 @ 354,75 339,75 @ 347,25 | 344,75 | 350,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 15,00 14,95 14,70 14,91 14,89 14,88 14,84 14,93 14,83 14,95
1024210 VM1698-4 352,00 | 350,75 | 340,50 | 379,75 | 359,50 & 358,75 359,25 355,25 | 351,75 | 355,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 14,99 14,94 14,67 14,91 14,84 14,74 14,65 14,81 14,84 14,79
1024210 VM1698-4 394,50 | 349,50 @ 338,25 | 350,50 | 352,50 & 340,00 345,00 361,25 | 381,00 | 356,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 14,85 14,93 15,01 14,98 14,86 14,96 14,79 14,91 14,91 14,76
1024210 VM1698-4 357,25 | 368,25 | 374,50 | 376,00 | 358,75 @ 360,75 363,25 369,50 @ 368,00 | 354,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 14,95 14,95 14,89 14,93 14,66 14,91 14,91 14,93 14,74 14,98
1024210 VM1698-4 363,25 | 366,75 @ 366,00 @ 367,00 | 345,00 367,25 369,00 363,50 @ 345,75 | 362,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 14,79 14,85 14,83 14,82 14,85 14,95 14,87 14,91 14,75 14,92
1024210 VM1698-4 359,50 | 360,25 | 358,25 | 355,25 | 358,00 @ 354,75 353,25 356,50 | 341,50 | 345,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 14,76 14,96 14,99 14,88 14,97 14,92 14,92 14,88 14,94 14,96
1024210 VM1698-4 338,75 | 355,25 | 359,25 | 356,25 | 355,75 @ 356,00 355,50 356,00 @ 375,75 | 354,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 14,76 14,88 14,82 14,79 14,67 14,85 14,87 14,78 14,75 14,88
1024210 VM1698-4 366,25 | 363,00 @ 374,50 | 383,75 | 349,00 @ 348,25 345,00 366,50 @ 369,50 | 352,75
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3047_a Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 1024210 LSL 13,50

T o USL 16,50
Remark TQ 100% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.219 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 14,93 14,95 14,96 14,96 14,97 14,96 14,87 14,83 14,86 14,67
1024210 VM1698-4 373,00 372,50 376,75 374,25 381,75 378,00 361,00 367,00 344,50 341,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 14,88 14,95 14,83 14,88 14,65 14,69 15,04 14,80 14,98 14,91
1024210 VM1698-4 364,50 367,25 363,50 365,50 369,25 370,25 387,75 361,50 360,00 375,00

Apex Tool Group GmbH \\htweO006\A ppData\ QWA\QWE\M essWert\2019\EB3047_aM.DFD

SN: EB3047 Page 43 of 67
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Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3047_a Char.Descr. 3000010-12 Inspection Val. 15,00 1,50 EUSL 16,50
Serial No. 176436 Unit Nm 1,50 'LSL 1350
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 25.06.2019 15:41:59 to 25.06.2019 17:18:48
Rem.  TQ 100% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.219 Nm/A;
16,5 USL
16,0
1 ]
= ]
Z. 155
o N I I > T v N ST W e B e N I I e =< X+3s
& 15,0 o o S eties IBHL X500 g e % e SRGHTITEERDOGH 6T %38
o ]
o _
S 14,57
[92) _
14,0
13,5 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-883s *-38-3s
405t £ USL_ 40 LSL X USL 0,001
3 g 1 99,99 i
t 357 1 =35 < RN 0,1
e 11 ;BOQ 99,5 P
TN I S 95 | 5
3257 255 ‘ =
19 3 y E =Ry 70 ‘ 30 I
= 204 ‘ ‘ £20 g =M i 3 o
& 7 F & o 30 - 70 &
2154 1 [ F15 o g I
2. 7 ‘ U= 5 95
210 i F10 & |
3 | E [} 6l 99,5
5 'l F5 X 0,1 Fr
E || F HH 99,99
O\\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\\O 0,001\ T T | | L | | | | T
135 140 14,5 150 155 16,0 16,5 13,5 14,0 14,5 15,0 15,5 16,0 16,5
3000010-12 [Nm] ND _, 3000010-12 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 15.00 X 15.0316
LSL 13.50 Xmin 15.00 X-3s 14.9546
usL 16.50 Xmax 15.13 X+3s 15.1086
T 3.00 R 0.13 6s 0.1539
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 19.49
Critical capability index Cmk 19.08
Es The requirements were met (Cm,Cmk) Eis
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Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3047_a Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 176436 LSL 13,50
- S USL 16,50

Remark TQ 100% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.219 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176436 3000010-12 15,05 15,04 15,01 15,07 15,07 15,03 15,01 15,02 15,02 15,05
176436 3000010-12 362,00 | 350,00 @ 364,00 @ 362,00 | 360,00 355,00 342,00 348,00 @ 341,00 | 351,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
176436 3000010-12 15,05 15,00 15,03 15,03 15,02 15,05 15,05 15,04 15,02 15,04
176436 3000010-12 351,00 | 357,00 @ 344,00 @ 384,00 | 361,00 360,00 362,00 355,00 357,00 | 357,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
176436 3000010-12 15,01 15,02 15,04 15,04 15,00 15,06 15,01 15,02 15,02 15,00
176436 3000010-12 351,00 | 352,00 @ 340,00 | 351,00 | 353,00 @ 340,00 344,00 362,00 @ 383,00 | 360,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
176436 3000010-12 15,01 15,01 15,02 15,01 15,03 15,01 15,05 15,05 15,01 15,13
176436 3000010-12 361,00 | 366,00 @ 375,00 | 380,00 | 361,00 358,00 362,00 368,00 36500 | 351,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
176436 3000010-12 15,07 15,02 15,02 15,01 15,01 15,02 15,05 15,00 15,01 15,10
176436 3000010-12 363,00 | 358,00 364,00 @ 368,00 | 341,00 367,00 369,00 363,00 @ 344,00 | 361,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
176436 3000010-12 15,04 15,07 15,12 15,01 15,04 15,02 15,00 15,03 15,02 15,07
176436 3000010-12 360,00 | 361,00 @ 360,00 | 355,00 | 359,00 358,00 354,00 357,00 @ 344,00 | 343,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
176436 3000010-12 15,02 15,02 15,05 15,05 15,04 15,01 15,10 15,01 15,01 15,01
176436 3000010-12 339,00 | 356,00 @ 359,00 @ 357,00 | 357,00 @ 359,00 359,00 358,00 @ 378,00 | 358,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
176436 3000010-12 15,01 15,02 15,00 15,04 15,05 15,04 15,03 15,01 15,00 15,05
176436 3000010-12 367,00 | 363,00 @ 377,00 | 384,00 | 350,00 @ 355,00 345,00 363,00 @ 373,00 | 357,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\EB3047_al.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3047_a Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 176436 LSL 13,50

T o USL 16,50
Remark TQ 100% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.219 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
176436 3000010-12 15,03 15,03 15,02 15,04 15,04 15,00 15,03 15,01 15,03 15,01
176436 3000010-12 378,00 376,00 381,00 379,00 382,00 378,00 359,00 365,00 342,00 345,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176436 3000010-12 15,04 15,03 15,03 15,05 15,00 15,03 15,09 15,04 15,02 15,04
176436 3000010-12 369,00 369,00 363,00 364,00 369,00 369,00 386,00 362,00 360,00 369,00

Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\EB3047_al.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: CCBAW153 Angle degree: 360°
Serial no: EB3047 Test torque: 15,0 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

Annex 3
Document no: 011/2019
Date: 26.06.2019 Page 1 of 2
General Specifications
Manufacturer: Apex Tool Group Tool type: Right Angle Tool
Model: CCBAW 153 Serial no: EB3047
Torque range: 4,5Nm to 15 Nm

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

Capability examination

Snudgfit value: 3 Nm Torque tolerance £ 10 %
Target torque: 9 Nm Tolerance: 5,87 % +2,94 %
Angle degree: 40° Tolerance: 2,9° +1,4°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 9,01 40,00 8,99 39,00 0,02 1,00
2 8,60 40,00 8,72 39.25 0,12 0,75
3 8,97 40,00 8,92 39.25 0,05 0,75
4 9,06 40,00 9,03 39,50 0,03 0,50
5 8,59 40,00 8,66 39,00 0,07 1,00
6 8,61 40,00 8,70 39.25 0,09 0,75
7 8,90 40,00 8,93 38.75 0,03 1,25
8 9,07 40,00 9,03 39,50 0,04 0,50
9 8,96 40,00 8,94 39,00 0,02 1,00
10 8,83 40,00 8,95 39,50 0,12 0,50
11 9,06 40,00 8,98 39.25 0,08 0,75
12 8,96 40,00 9,03 39,50 0,07 0,50
13 9,08 40,00 9,06 3975 0,02 0,25
14 8,99 40,00 8,96 39.25 0,03 0,75
15 8,98 40,00 9,06 39,50 0,08 0,50
16 8,84 40,00 8,96 39.25 0,12 0,75
17 9,07 40,00 8,99 39.25 0,08 0,75
18 8,98 40,00 9,02 39,50 0,04 0,50
19 9,25 40,00 9,05 3975 0,20 0,25

20 9,02 40,00 9,07 3975 0,05 0,25
21 9,14 40,00 9,06 39,50 0,08 0,50
22 9,06 40,00 9,00 39.25 0,06 0,75
23 9,05 40,00 9,04 39,00 0,01 1,00
24 8,94 40,00 8,97 39.25 0,03 0,75
25 9,21 40,00 9,09 3975 0,12 0,25
26 9,07 40,00 8,94 39,00 0,13 1,00
27 8,53 40,00 8,65 39,50 0,12 0,50
28 9,01 40,00 8,97 39.25 0,04 0,75
29 8,95 40,00 8,95 39.25 0,00 0,75
30 9,06 40,00 9,06 39,50 0,00 0,50
31 9,14 40,00 9,01 39,50 0,13 0,50
32 8,97 40,00 8,95 39,50 0,02 0,50
33 9,02 40,00 8,91 38,50 0,11 1,50
34 9,06 40,00 9,02 39.25 0,04 0,75
35 8,83 40,00 8,99 3975 0,16 0,25
36 9,03 40,00 8,99 39,00 0,04 1,00
37 8,85 40,00 9,03 39.25 0,18 0,75
38 9,03 40,00 9,04 3975 0,01 0,25
39 9,05 40,00 9,00 39.25 0,05 0,75
40 9,06 40,00 9,05 39.25 0,01 0,75
41 9,08 40,00 9,05 39,00 0,03 1,00
42 8,97 40,00 8,92 39.25 0,05 0,75
43 9,05 40,00 8,96 3975 0,09 0,25
44 8,98 40,00 8,93 39.25 0,05 0,75
45 8,87 40,00 8.86 39.25 0,01 0,75
46 8,83 40,00 8.85 39.25 0,02 0,75
47 9,07 40,00 8,93 39.25 0,14 0,75
48 8,93 40,00 8,88 39,00 0,05 1,00
49 8,96 40,00 8.89 39,00 0,07 1,00
50 9,09 40,00 8,98 40,00 0,11 0,00
51 8,89 40,00 8,91 39,50 0,02 0,50
52 9,02 40,00 8,96 3975 0,06 0,25
53 9,15 40,00 8,97 3975 0,18 0,25
54 8,78 40,00 8,84 39.25 0,06 0,75
55 8,83 40,00 8.84 39,00 0,01 1,00
56 8,65 40,00 8,65 39.25 0,00 0,75
57 9,01 40,00 8.89 39,50 0,12 0,50
58 8,97 40,00 9,02 39.25 0,05 0,75
59 8,85 40,00 9,01 39.25 0,16 0,75
60 8,65 40,00 8.74 39,50 0,09 0,50
61 9,04 40,00 8,97 39,50 0,07 0,50
62 9,12 40,00 8,96 39,50 0,16 0,50
63 8,91 40,00 8,90 3975 0,01 0,25
64 8,85 40,00 8.83 39,00 0,02 1,00
65 8,99 40,00 8,93 3975 0,06 0,25
66 9,14 40,00 8,99 3975 0,15 0,25
67 8,97 40,00 8,94 40,00 0,03 0,00
68 9,07 40,00 8,94 3975 0,13 0,25
69 8,93 40,00 8,93 3975 0,00 0,25
70 8,92 40,00 8,95 3975 0,03 0,25
71 8,85 40,00 8.89 39,00 0,04 1,00
72 8,92 40,00 8,92 39.25 0,00 0,75
73 9,10 40,00 8,94 39,50 0,16 0,50
74 8,96 40,00 8,91 39,50 0,05 0,50
75 8,65 40,00 8,70 39,50 0,05 0,50
76 8,60 40,00 8,70 3975 0,10 0,25
77 9,06 40,00 8,99 39,50 0,07 0,50
78 9,10 40,00 9,06 39.25 0,04 0,75
79 8,64 40,00 8,80 39,50 0,16 0,50
80 8,95 40,00 8.80 39.25 0,15 0,75
81 9,13 40,00 9,02 39,00 0,11 1,00
82 9,14 40,00 9,08 40,00 0,06 0,00
83 9,10 40,00 9,16 39.25 0,06 0,75
84 8,86 40,00 8,99 39,50 0,13 0,50
85 9,10 40,00 9,00 40,00 0,10 0,00
86 9,09 40,00 8,89 39,50 0,20 0,50
87 9,04 40,00 8,88 39.25 0,16 0,75
88 8,90 40,00 8,90 39,50 0,00 0,50
89 8,46 40,00 8,59 39.25 0,13 0,75
90 9,03 40,00 8,97 39,50 0,06 0,50
91 9,07 40,00 8,92 39,50 0,15 0,50
92 8,96 40,00 8,93 39,00 0,03 1,00
93 8,75 40,00 8.85 39.25 0,10 0,75
94 8,88 40,00 8,91 39.25 0,03 0,75
95 9,00 40,00 8,94 39,50 0,06 0,50
96 8,57 40,00 8,68 3975 0,11 0,25
97 9,58 40,00 9,58 39,50 0,00 0,50
98 8,96 40,00 8,92 39,50 0,04 0,50
99 8,86 40,00 8,94 39,50 0,08 0,50
100 8,86 40,00 8,98 39,50 0,12 0,50
Standard deviation: 0,053 0,285
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Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: CCBAW153 Serial no: EB3047
Target torque: 9,0 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction

10,4
10,1
9,8
9,5
9,3
9,0
8,7
8,5
8,2
7,9

7,7 f f f f f f - - -
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,
Tool

40
39 MMWW —a— Angle degree,

& ' 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  25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3047_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 MPRO400GCD-P
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 25.06.2019 15:19:32 to 25.06.2019 15:31:05

Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.228 Nm/A;

USL

X+3s
X
X-3s
LSL
\ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _x+3s X-3s _ X+3s
7LSL ‘ )ﬁi ‘ USLﬁ 35 LSL ‘ >‘( - USL 0,001
] \ B 1 99,99 T
1304 ‘ ‘ 30T } } § 0,1
> 7 \ \ S 99,5 ‘ |
[$) = =
§2°- BN -5 3 95 | | 5
=) N \ = c 1 } | _
g 20 N N F20S8 ¥ 70 ‘ ‘ 30 £
I | F g = \ \ o
573 T | Py P 0
= F10 2 5 | 95
5107 \ \ F10F N
< _7 \ SN X 99,5
5 n ! E5 0,1 f i !
E & R 99,99
0 LI B I J\L\ L O B B —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 39.3939
LSL 35.00 Xmin 38.50 X-3s 38.5362
usL 45.00 Xmax 40.00 X+3s 40.2517
T 10.00 R 1.50 6s 1.7155
N<t> 99 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 99
Ntot 99
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm --- 900
Critical capability index = Cmk --- 900
- 12 Insufficient values / subgroups - 12
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2019\EB3047_kM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3047_k Characteristic

Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 9,40

LSL 6,72
Ord. No. CCBAW153 Ser.No. 1024210
ra.- o erNo usL 12,48

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 17.2 Nm; Cu r-Cal.: 0.228 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 8,99 8,72 8,92 9,03 8,66 8,70 8,93 9,03 8,94 8,95
1024210 VM1698-4 39,00 39,25 39,25 39,50 39,00 39,25 38,75 39,50 39,00 39,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 8,98 9,03 9,06 8,96 9,06 8,96 8,99 9,02 9,05 9,07
1024210 VM1698-4 39,25 39,50 39,75 39,25 39,50 39,25 39,25 39,50 39,75 39,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 9,06 9,00 9,04 8,97 9,09 8,94 8,65 8,97 8,95 9,06
1024210 VM1698-4 39,50 39,25 39,00 39,25 39,75 39,00 39,50 39,25 39,25 39,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 9,01 8,95 8,91 9,02 8,99 8,99 9,03 9,04 9,00 9,05
1024210 VM1698-4 39,50 39,50 38,50 39,25 39,75 39,00 39,25 39,75 39,25 39,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 9,05 8,92 8,96 8,93 8,86 8,85 8,93 8,88 8,89 8,98
1024210 VM1698-4 39,00 39,25 39,75 39,25 39,25 39,25 39,25 39,00 39,00 40,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 8,91 8,96 8,97 8,84 8,84 8,65 8,89 9,02 9,01 8,74
1024210 VM1698-4 39,50 39,75 39,75 39,25 39,00 39,25 39,50 39,25 39,25 39,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 8,97 8,96 8,90 8,83 8,93 8,99 8,94 8,94 8,93 8,95
1024210 VM1698-4 39,50 39,50 39,75 39,00 39,75 39,75 40,00 39,75 39,75 39,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 8,89 8,92 8,94 8,91 8,70 8,70 8,99 9,06 8,80 8,80
1024210 VM1698-4 39,00 39,25 39,50 39,50 39,50 39,75 39,50 39,25 39,50 39,25
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2019\EB3047_kM.DFD
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Machine Capability Study Page
Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3047_k Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 9,40
LSL 6,72

Ord. No. CCBAW153 Ser.No. 1024210

ra.- o erNo usL 12,48
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 17.2 Nm; Cu r-Cal.: 0.228 Nm/A;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 9,02 9,08 9,16 8,99 9,00 8,89 8,88 8,90 8,59 8,97
1024210 VM1698-4 39,00 40,00 39,25 39,50 40,00 39,50 39,25 39,50 39,25 39,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 8,92 8,93 8,85 8,91 8,94 8,68 9,58 8,92 8,94 8,98
1024210 VM1698-4 39,50 39,00 39,25 39,25 39,50 39,75 39,50 39,50 39,50

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2019\EB3047_kM.DFD
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen \ Operator Name ~ Czapla Date  25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3047_k Char.Descr. 3000010-12 Inspection Val. 40,00 5,00 i USL 45,00

Serial No. 176436 Unit Grad  -500 LSL 3500 |
Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 25.06.2019 15:19:32 to 25.06.2019 15:31:05

Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.228 Nm/A;

45 USL
44—
43—
8 42
Q.41
N —
‘9-' 40 Z
o 39
o 4
S 38
™ -
374
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
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
3000010-12 [Grad] --- 3000010-12 [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 <LsL 0
Neff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2019\EB3047_k1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3047_k Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 5,20
Ord. No CCBAW153 Ser.No 176436 LSL 0,00
T o USL 12,48
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 17.2 Nm; Cu r-Cal.: 0.228 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176436 3000010-12 9,01 8,60 8,97 9,06 8,59 8,61 8,90 9,07 8,96 8,83
176436 3000010-12 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
176436 3000010-12 9,06 8,96 9,08 8,99 8,98 8,84 9,07 8,98 9,25 9,02
176436 3000010-12 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
176436 3000010-12 9,14 9,06 9,05 8,94 9,21 9,07 8,53 9,01 8,95 9,06
176436 3000010-12 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
176436 3000010-12 9,14 8,97 9,02 9,06 8,83 9,03 8,85 9,03 9,05 9,06
176436 3000010-12 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
176436 3000010-12 9,08 8,97 9,05 8,98 8,87 8,83 9,07 8,93 8,96 9,09
176436 3000010-12 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
176436 3000010-12 8,89 9,02 9,15 8,78 8,83 8,65 9,01 8,97 8,85 8,65
176436 3000010-12 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
176436 3000010-12 9,04 9,12 8,91 8,85 8,99 9,14 8,97 9,07 8,93 8,92
176436 3000010-12 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
176436 3000010-12 8,85 8,92 9,10 8,96 8,65 8,60 9,06 9,10 8,64 8,95
176436 3000010-12 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\2019\EB3047_k1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3047_k Characteristic

Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 5,20

Ord. No CCBAW153 Ser.No 176436 LSL 0,00

T o USL 12,48

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 17.2 Nm; Cu r-Cal.: 0.228 Nm/A;

Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
176436 3000010-12 9,13 9,14 9,10 8,86 9,10 9,09 9,04 8,90 8,46 9,03
176436 3000010-12 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
176436 3000010-12 9,07 8,96 8,75 8,88 9,00 8,57 9,58 8,96 8,86 8,86
176436 3000010-12 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\2019\EB3047_k1.DFD
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

CCBAW153
9,0 Nm
40°

Torque graphs
Serial no:  EB3047
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

Annex 3
Document no: 011/2019
Date: 26.06.2019 Page 2 of 2
General Specifications
Manufacturer: Apex Tool Group Tool type: Right Angle Tool
Model: CCBAW 153 Serial no: EB3047
Torque range: 4,5Nm to 15 Nm

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

Capability examination

Snudgfit value: 3 Nm Torque tolerance £ 10 %
Target torque: 12 Nm Tolerance: 5,55 % +2,77%
Angle degree: 180° Tolerance: 13,7° + 6,8°

Formula derivation:

Tool without angle correction
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Measurement
No.

Tool data
Torque Angle
11,92 180,00
11,92 180,00
11,86 180,00
11,86 180,00
12,03 180,00
11,75 180,00
11,97 180,00
11,83 180,00
11,83 180,00
11,96 180,00
11,90 180,00
12,03 180,00
12,03 180,00
11,99 180,00
11,76 180,00
11,89 180,00
11,99 180,00
11,78 180,00
11,87 180,00
12,07 180,00
11,99 180,00
11,92 180,00
11,57 180,00
12,07 180,00
12,00 180,00
11,89 180,00
12,14 180,00
11,85 180,00
12,05 180,00
11,99 180,00
11,91 180,00
12,24 180,00
11,86 180,00
12,16 180,00
12,04 180,00
11,80 180,00
12,15 180,00
11,90 180,00
12,05 180,00
12,02 180,00
11,63 180,00
11,73 180,00
12,15 180,00
11,86 180,00
11,89 180,00
12,08 180,00
11,93 180,00
12,07 180,00
12,05 180,00
11,73 180,00
12,10 180,00
12,07 180,00
12,11 180,00
12,08 180,00
11,87 180,00
11,68 180,00
12,18 180,00
12,08 180,00
12,01 180,00
11,93 180,00
12,20 180,00
12,06 180,00
11,83 180,00
12,15 180,00
12,23 180,00
11,89 180,00
11,78 180,00
12,17 180,00
11,96 180,00
11,80 180,00
12,04 180,00
12,19 180,00
12,08 180,00
11,97 180,00
11,85 180,00
11,84 180,00
11,84 180,00
11,93 180,00
12,09 180,00
11,97 180,00
11,98 180,00
11,62 180,00
11,96 180,00
12,06 180,00
1,74 180,00
11,84 180,00
12,04 180,00
11,93 180,00
12,02 180,00
12,17 180,00
12,01 180,00
12,13 180,00
12,04 180,00
11,91 180,00
12,20 180,00
12,00 180,00
11,85 180,00
12,18 180,00
11,99 180,00
12,17 180,00

Control data

Torque

12,00
12,03
12,03
12,04
11,82
12,02
11,82
11,79
12,05
11,87
11,80
12,01
12,02
12,18
11,84
12,04
12,21
11,91
11,72
12,05
12,07
12,07
11,73
12,11
12,04
11,97
12,09
11,79
12,24
12,08
12,00
12,14
12,02
12,03
12,09
12,03
12,23
12,11
12,01
12,12
11,64
11,70
12,03
11,85
11,93
12,08
11,96
11,92
12,12
11,75
12,04
12,00
11,99
12,14
12,10
1,77
11,95
12,14
12,02
11,97
12,19
12,07
11,76
12,17
12,08
11,98
11,83
12,16
12,02
11,87
12,15
12,05
11,99
12,18
11,76
11,88
11,81
12,07
11,86
11,96
12,03
11,69
12,02
12,12
1,77
11,89
12,19
11,79
12,03
12,16
11,87
12,09
12,16
11,86
12,07
12,02
12,03
12,12
12,08
12,20

Angle

182,50
182,25
180,75
181,75
180.25
183,50
185,00
181,25
183,75
179,50
184,00
183,00
182,00
183,75
184,25
182,25
183,00
181,25
179,75
181,25
183,00
181,25
180.50
181,75
181,75
180.50
181,50
181,50
183,50
181,75
182,00
181,50
181,75
180.50
181,50
183,25
183,00
181,25
180,75
184,50
179,25
180,00
183,75
182,75
182,75
185,75
183,00
180.25
184,00
182,25
181,50
182,25
180.50
184,25
183,00
181,00
181,75
182,50
181,75
180.50
182,75
181,25
180.25
182,25
181,25
180.50
181,00
180,75
181,50
179,50
182,00
181,00
180,00
182,00
182,75
183,00
180.25
184,50
180.50
183,25
183,50
180,75
183,00
185,25
182,00
181,25
185,25
182,00
182,00
182,50
179,25
182,75
182,50
181,50
181,00
180,75
185,00
181,25
180.50
183,25

Standard deviation:
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Difference

Torque

0,08
0,11
0,17
0,18
0,21
0,27
0,15
0,04
0,22
0,09
0,10
0,02
0,01
0,19
0,08
0,15
0,22
0,13
0,15
0,02
0,08
0,15
0,16
0,04
0,04
0,08
0,05
0,06
0,19
0,09
0,09
0,10
0,16
0,13
0,05
0,23
0,08
0,21
0,04
0,10
0,01
0,03
0,12
0,01
0,04
0,00
0,03
0,15
0,07
0,02
0,06
0,07
0,12
0,06
0,23
0,09
0,23
0,06
0,01
0,04
0,01
0,01
0,07
0,02
0,15
0,09
0,05
0,01
0,06
0,07
0,11
0,14
0,09
0,21
0,09
0,04
0,03
0,14
0,23
0,01
0,05
0,07
0,06
0,06
0,03
0,05
0,15
0,14
0,01
0,01
0,14
0,04
0,12
0,05
0,13
0,02
0,18
0,06
0,09
0,03

0,066

Angle

2,50
2,25
0,75
1,75
0,25
3,50
5,00
1,25
3,75
0,50
4,00
3,00
2,00
3,75
4,25
2,25
3,00
1,25
0,25
1,25
3,00
1,25
0,50
1,75
1,75
0,50
1,50
1,50
3,50
1,75
2,00
1,50
1,75
0,50
1,50
3,25
3,00
1,25
0,75
4,50
0,75
0,00
3,75
2,75
2,75
5,75
3,00
0,25
4,00
2,25
1,50
2,25
0,50
4,25
3,00
1,00
1,75
2,50
1,75
0,50
2,75
1,25
0,25
2,25
1,25
0,50
1,00
0,75
1,50
0,50
2,00
1,00
0,00
2,00
2,75
3,00
0,25
4,50
0,50
3,25
3,50
0,75
3,00
525
2,00
1,25
525
2,00
2,00
2,50
0,75
2,75
2,50
1,50
1,00
0,75
5,00
1,25
0,50
3,25

1,364





Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model:

Target torque:

CCBAW153
12,0 Nm
180°

EB3047
80 % of max. torque

Serial no:

Angle degree: Tool without angle correction

13,8
13,4
13,1
12,7
12,4
12,0
11,6
11,3
10,9
10,6

10,2 - - - - - - - - -
46 55

Measurement

fp —e— Torque, Tool

—a— Torque, Control

193
190
188
185
183
180
177
175
172
170

167 + + + + + + + + +
46

Measurement

—e— Angle degree,
Tool

—a— Angle degree,
Control
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Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen \ Operator Name ~ Czapla Date  26.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3047_| 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 MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 26.06.2019 09:02:15 to 26.06.2019 09:15:15

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.223 Nm/A;

190 USL
: - = = = - = - = - = - s s s s s X+3s
— 185 r K X
5 / , f oo SN \
I B //\ | %_L/ / ﬁ j’\ X\ \\ VX
o] YA T R
o 180 % y
[e2]
S - — - = - — - = - e s s s s s s 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
255k : X —USL o LSL ‘ X ‘ USL 0,001
P T [ A | | | 01
20— ‘ | ‘ F20 & 99,5 : | & ’
c A r > ‘ ‘ ‘
g - | | | g, % | [ >
g 15 E | : | ; 15 % = 70 ; f ; 30 §
o ] | | F g = | | o
5 10 E | | } 10 ..q_J o 30 : ; : 70 <
2 1 Fo2 5 ‘ 95 '
< 5 | | "5 o ! ! ! 99,5
b | I C & 0,1 o : | !
] n 1 1 1 99,99
O T T T [ O 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 182.0025
LSL 170.00 Xmin 179.25 X-3s 177.6691
usL 190.00 Xmax 185.75 X+3s 186.3359
T 20.00 R 6.50 6s 8.6668
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 1.85
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2019\EB3047_IM.DFD

SN: EB3047 Page 61 of 67





Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 26.06.2019
Ser.No. EB3047_| Characteristic

Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 11,99

Ord. No CCBAW153 Ser.No 1024210 LSL 9.19

T o USL 14,99

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.223 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,00 12,03 12,03 12,04 11,82 12,02 11,82 11,79 12,05 11,87
1024210 VM1698-4 182,50 | 182,25 | 180,75 | 181,75 | 180,25 183,50 & 185,00 @ 181,25 | 183,75 | 179,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 11,80 12,01 12,02 12,18 11,84 12,04 12,21 11,91 11,72 12,05
1024210 VM1698-4 184,00 | 183,00 | 182,00 & 183,75 | 184,25 182,25 | 183,00 181,25 | 179,75 | 181,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 12,07 12,07 11,73 12,11 12,04 11,97 12,09 11,79 12,24 12,08
1024210 VM1698-4 183,00 | 181,25 | 180,50 | 181,75 | 181,75 180,50 | 181,50 @ 181,50 | 183,50 | 181,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 12,00 12,14 12,02 12,03 12,09 12,03 12,23 12,11 12,01 12,12
1024210 VM1698-4 182,00 | 181,50 | 181,75 | 180,50 | 181,50 183,25 | 183,00 @ 181,25 | 180,75 | 184,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 11,64 11,70 12,03 11,85 11,93 12,08 11,96 11,92 12,12 11,75
1024210 VM1698-4 179,25 | 180,00 | 183,75 | 182,75 | 182,75 185,75 | 183,00 @ 180,25 | 184,00 @ 182,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 12,04 12,00 11,99 12,14 12,10 11,77 11,95 12,14 12,02 11,97
1024210 VM1698-4 181,50 | 182,25 | 180,50 | 184,25 | 183,00 181,00 181,75 182,50 | 181,75 | 180,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,19 12,07 11,76 12,17 12,08 11,98 11,83 12,16 12,02 11,87
1024210 VM1698-4 182,75 | 181,25 | 180,25 | 182,25 | 181,25 180,50 | 181,00 180,75 | 181,50 | 179,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 12,15 12,05 11,99 12,18 11,76 11,88 11,81 12,07 11,86 11,96
1024210 VM1698-4 182,00 | 181,00 | 180,00 & 182,00 | 182,75 @ 183,00 @ 180,25 184,50 | 180,50 | 183,25
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2019\EB3047_IM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 26.06.2019
Ser.No. EB3047_| Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 11,99
Ord. No CCBAW153 Ser.No 1024210 LSL 9,19

o o USL 14,99
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.223 Nm/A;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 12,03 11,69 12,02 12,12 11,77 11,89 12,19 11,79 12,03 12,16
1024210 VM1698-4 183,50 180,75 183,00 185,25 182,00 181,25 185,25 182,00 182,00 182,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 11,87 12,09 12,16 11,86 12,07 12,02 12,03 12,12 12,08 12,20
1024210 VM1698-4 179,25 182,75 182,50 181,50 181,00 180,75 185,00 181,25 180,50 183,25

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2019\EB3047_IM.DFD
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen \ Operator Name ~ Czapla Date  26.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3047_| Char.Descr. 3000010-12 Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 176436 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 MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 26.06.2019 09:02:14 to 26.06.2019 09:15:15

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.223 Nm/A;

190 USL
= 185
g i
o ]
o i -
< 180 X
—
b= i
o 4
o
S i
™ 175
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | N 99,99
t - 0,1
>16 -16 8 99,5
S b r P . 95 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
& @ R=0 = o | R=0 '
508 -08 g 20 o) 80 -
o =
B i L E 5 95
< 0,4 04 & 99,5
i L 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 12 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
3000010-12 [Grad] --- 3000010-12 [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\2019\EB3047_|1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 26.06.2019
Ser.No. EB3047_| Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 6,24
Ord. No CCBAW153 Ser.No 176436 LSL 0,00
T o USL 14,99
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.223 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176436 3000010-12 11,92 11,92 11,86 11,86 12,03 11,75 11,97 11,83 11,83 11,96
176436 3000010-12 180,00 | 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
176436 3000010-12 11,90 12,03 12,03 11,99 11,76 11,89 11,99 11,78 11,87 12,07
176436 3000010-12 180,00 | 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
176436 3000010-12 11,99 11,92 11,57 12,07 12,00 11,89 12,14 11,85 12,05 11,99
176436 3000010-12 180,00 | 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
176436 3000010-12 11,91 12,24 11,86 12,16 12,04 11,80 12,15 11,90 12,05 12,02
176436 3000010-12 180,00 | 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
176436 3000010-12 11,63 11,73 12,15 11,86 11,89 12,08 11,93 12,07 12,05 11,73
176436 3000010-12 180,00 | 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
176436 3000010-12 12,10 12,07 12,11 12,08 11,87 11,68 12,18 12,08 12,01 11,93
176436 3000010-12 180,00 | 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
176436 3000010-12 12,20 12,06 11,83 12,15 12,23 11,89 11,78 12,17 11,96 11,80
176436 3000010-12 180,00 | 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
176436 3000010-12 12,04 12,19 12,08 11,97 11,85 11,84 11,84 11,93 12,09 11,97
176436 3000010-12 180,00 | 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\2019\EB3047_I|1.DFD
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Machine Capability Study Page
Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 26.06.2019
Ser.No. EB3047_| Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 6,24
Ord. No CCBAW153 Ser.No 176436 LSL 0,00
o o USL 14,99
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.223 Nm/A;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
176436 3000010-12 11,98 11,62 11,96 12,06 11,74 11,84 12,04 11,93 12,02 12,17
176436 3000010-12 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176436 3000010-12 12,01 12,13 12,04 11,91 12,20 12,00 11,85 12,18 11,99 12,17
176436 3000010-12 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2019\EB3047_I|1.DFD
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

CCBAW153
12,0 Nm
180°

Torque graphs
Serial no:  EB3047
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

Right Angle Tool
Type: Cleco-CCBAW153

Serial no.: EB3050
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Homologation of nutrunners
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Homologation of nutrunners

Document no: 011/2019

Date:

Note:

26.06.2019

Test sheet no. 2

Machine Capability Study 30 %

Multi-stage tightening system Speed 50 rpm

Single-stage tightening system ] Speed 100 %

Manufacturer: Apex Tool Group Serial no: EB3050

Test torque: Tg min. + 0.3 (Tqg max. - Tq min.) 7,65 Nm

Hard joint (H) 46,38 Nm / Revolution Angle degree

Soft joint (L) 3,77 Nm / Revolution Angle degree
H

Tolerance down / up 6,89-8,42 Nm

Tolerance down / up 10 %

Average torque 7,73 Nm

Standard deviation 0,06 Nm

Torque scatter (99,73%) 0,38 Nm

Cm 4,04

Crni 3,65

Min. C,, hard/soft (lowest value) 4,04

Min. Cx hard/soft (lowest value) 3,65

Capability is reached if minimum C,, value 21.67
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3050_d Char.Descr. VM 1698-4 Inspection Val. 7,65 0,77 i USL 8,42
Serial No. 1024210 Unit Nm 076 ILSL 689

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 25.06.2019 08:12:15 to 25.06.2019 08:25:25
Rem.  TQ 30% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.233 Nnm/A;
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VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 7.65 X 7.7293
LSL 6.89 Xmin 7.57 X-3s 7.5401
usL 8.42 Xmax 7.84 X+3s 7.9185
T 1.53 R 0.27 6s 0.3784
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 4.04
Critical capability index Cmk 3.65
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 25.06.2019
Ser.No. EB3050_d Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 7,65
LSL 6,89
Ord. No. CCBAW153 Ser.No. 1024210 USL 8.42

Remark TQ 30% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.233 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 7,59 7,69 7,82 7,75 7,79 7,60 7,73 7,82 7,71 7,80
1024210 VM1698-4 28,75 29,75 30,75 30,50 30,25 29,25 30,25 31,00 30,00 30,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 7,70 7,62 7,80 7,81 7,74 7,78 7,66 7,69 7,74 7,77
1024210 VM1698-4 30,00 29,25 31,00 31,00 30,50 30,75 29,25 29,50 30,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 7,63 7,74 7,78 7,77 7,68 7,74 7,66 7,73 7,74 7,62
1024210 VM1698-4 29,00 29,75 30,50 30,25 29,25 30,25 29,25 29,75 30,00 29,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 7,81 7,66 7,71 7,72 7,79 7,72 7,66 7,73 7,72 7,68
1024210 VM1698-4 30,25 29,50 29,75 30,25 30,00 29,75 29,00 30,00 30,00 29,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 7,83 7,71 7,68 7,69 7,74 7,78 7,84 7,84 7,63 7,72
1024210 VM1698-4 30,75 29,50 29,50 29,50 30,00 30,50 30,50 30,75 29,00 29,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 7,67 7,74 7,73 7,78 7,80 7,61 7,76 7,72 7,64 7,73
1024210 VM1698-4 29,50 30,25 29,75 30,25 30,25 28,75 30,00 29,75 28,75 30,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 7,72 7,61 7,78 7,73 7,76 7,74 7,80 7,70 7,78 7,69
1024210 VM1698-4 29,75 28,75 30,25 30,25 30,75 30,25 30,50 30,00 30,25 29,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 7,77 7,66 7,69 7,68 7,79 7,84 7,68 7,72 7,74 7,78
1024210 VM1698-4 30,25 29,50 29,50 29,75 30,25 30,75 29,75 29,50 29,50 30,25
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2019\EB3050_dM.DFD
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_d Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 7,65
LSL 6,89
Ord. No. CCBAW153 Ser.No. 1024210 USL 8.42

Remark TQ 30% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.233 Nm/A;

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 7,71 7,78 7,82 7,73 7,67 7,69 7,75 7,78 7,59 7,76
1024210 VM1698-4 29,50 30,25 30,75 30,00 29,50 29,50 30,25 30,25 28,75 30,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 7,67 7,57 7,82 7,75 7,72 7,80 7,77 7,78 7,80 7,77
1024210 VM1698-4 29,50 29,00 31,25 30,75 30,75 31,25 30,50 30,75 30,50 30,25
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2019\EB3050_dM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3050_d Char.Descr. 3000010-12 Inspection Val. 7,65 0,77 i USL 8,42
Serial No. 176433 Unit Nm 076 ILSL 689

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 25.06.2019 08:12:21 to 25.06.2019 08:25:25
Rem.  TQ 30% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.233 Nnm/A;
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3000010-12 [Nm] ND _ 3000010-12 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 7.65 X 7.7090
LSL 6.89 Xmin 7.66 X-3s 7.5997
usL 8.42 Xmax 7.81 X+3s 7.8183
T 1.53 R 0.15 6s 0.2185
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 7.00
Critical capability index Cmk 6.51
Es The requirements were met (Cm,Cmk) Eis
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_d Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 7,65
Ord. No CCBAW153 Ser.No 176433 LSL 6,89
T o USL 8,42
Remark TQ 30% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.233 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176433 3000010-12 7,67 7,72 7,75 7,69 7,71 7,68 7,71 7,72 7,73 7,66
176433 3000010-12 28,00 30,00 31,00 30,00 31,00 28,00 30,00 31,00 30,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
176433 3000010-12 7,72 7,68 7,67 7,66 7,73 7,69 7,67 7,68 7,74 7,79
176433 3000010-12 30,00 29,00 31,00 31,00 31,00 31,00 29,00 30,00 31,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
176433 3000010-12 7,67 7,78 7,68 7,69 7,71 7,71 7,67 7,68 7,68 7,67
176433 3000010-12 29,00 31,00 31,00 30,00 29,00 30,00 30,00 30,00 30,00 29,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
176433 3000010-12 7,69 7,70 7,71 7,69 7,72 7,68 7,72 7,68 7,70 7,70
176433 3000010-12 30,00 30,00 30,00 30,00 30,00 30,00 29,00 30,00 30,00 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
176433 3000010-12 7,74 7,78 7,67 7,69 7,66 7,71 7,81 7,68 7,72 7,70
176433 3000010-12 31,00 30,00 30,00 29,00 30,00 31,00 31,00 31,00 29,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
176433 3000010-12 7,80 7,70 7,79 7,73 7,78 7,67 7,75 7,70 7,67 7,70
176433 3000010-12 30,00 30,00 30,00 31,00 31,00 29,00 30,00 30,00 29,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
176433 3000010-12 7,79 7,73 7,68 7,69 7,68 7,71 7,71 7,71 7,69 7,72
176433 3000010-12 30,00 28,00 30,00 30,00 31,00 30,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
176433 3000010-12 7,69 7,70 7,69 7,68 7,69 7,80 7,70 7,71 7,78 7,74
176433 3000010-12 30,00 30,00 30,00 30,00 30,00 31,00 30,00 30,00 30,00 30,00
Apex Tool Group GmbH \\htwe0006\AppData\ QW\QWE\M essWert\2019\EB3050_d1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_d Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 7,65
Ord. No CCBAW153 Ser.No 176433 LSL 6,89

T o USL 8,42
Remark TQ 30% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.233 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
176433 3000010-12 7,70 7,78 7,73 7,77 7,71 7,68 7,69 7,70 7,69 7,68
176433 3000010-12 30,00 31,00 31,00 30,00 30,00 30,00 30,00 31,00 28,00 30,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176433 3000010-12 7,72 7,69 7,66 7,71 7,67 7,70 7,70 7,71 7,77 7,70
176433 3000010-12 30,00 28,00 31,00 31,00 30,00 31,00 31,00 31,00 31,00 30,00
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Homologation of nutrunners

Model:
Serial no:

Torque graphs

CCBAW153
EB3050
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Machine Capability Study 30 %

Angle degree: 30°
Test torque:

7,7 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





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3050_c Char.Descr. VM 1698-4 Inspection Val. 7,65 0,77 i USL 8,42
Serial No. 1024210 Unit Nm 076 ILSL 689

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 25.06.2019 08:29:34 to 25.06.2019 08:44:09
Rem.  TQ 30% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.233 Nnm/A;
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VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 7.65 X 7.5304
LSL 6.89 Xmin 7.45 X-3s 7.4087
usL 8.42 Xmax 7.63 X+3s 7.6521
T 1.53 R 0.18 6s 0.2434
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 6.28
Critical capability index Cmk 5.26
S 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 25.06.2019
Ser.No. EB3050_c Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 7,65
LSL 6,89
Ord. No. CCBAW153 Ser.No. 1024210 USL 8.42

Remark TQ 30% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.233 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 7,50 7,59 7,52 7,50 7,50 7,48 7,57 7,56 7,48 7,48
1024210 VM1698-4 354,00 | 365,75 @ 359,75 | 358,50 | 360,25 @ 356,50 366,25 @ 364,00 @ 358,25 | 356,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 7,59 7,50 7,52 7,59 7,49 7,60 7,63 7,53 7,51 7,56
1024210 VM1698-4 370,50 | 360,50 @ 362,50 | 369,25 | 358,25 @ 371,50 374,00 359,25 | 357,75 | 360,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 7,57 7,52 7,52 7,51 7,53 7,53 7,53 7,51 7,61 7,51
1024210 VM1698-4 361,00 | 357,25 | 358,75 | 358,25 | 360,25 @ 359,75 360,00 359,25 | 374,25 | 358,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 7,56 7,60 7,58 7,52 7,58 7,51 7,53 7,56 7,55 7,50
1024210 VM1698-4 366,00 | 369,25 @ 366,50 | 361,00 | 367,50 @ 361,00 362,00 364,50 @ 361,75 | 360,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 7,50 7,53 7,53 7,49 7,53 7,54 7,48 7,51 7,55 7,63
1024210 VM1698-4 360,50 | 362,00 @ 361,25 | 359,50 | 363,50 @ 365,25 358,50 361,00 @ 365,00 | 372,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 7,49 7,48 7,51 7,61 7,51 7,61 7,47 7,56 7,51 7,51
1024210 VM1698-4 358,50 | 358,25 | 361,25 | 372,50 | 362,75 @ 372,25 359,75 367,25 | 361,00 | 360,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 7,51 7,47 7,47 7,58 7,55 7,51 7,53 7,51 7,56 7,49
1024210 VM1698-4 361,50 | 357,75 | 359,00 @ 369,50 | 366,50 @ 363,75 365,75 362,75 | 369,75 | 360,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 7,54 7,56 7,50 7,51 7,55 7,51 7,53 7,53 7,55 7,46
1024210 VM1698-4 363,75 | 368,75 | 364,50 | 362,50 | 368,00 364,00 36550 362,75 | 365,00 | 359,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2019\EB3050_cM.DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_c Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 7,65
Ord. No CCBAW153 Ser.No 1024210 LSL 6,89

T o USL 8,42
Remark TQ 30% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.233 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 7,47 7,47 7,45 7,53 7,45 7,60 7,56 7,53 7,56 7,51
1024210 VM1698-4 361,00 358,50 357,25 366,50 357,50 373,75 369,50 367,00 370,25 358,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 7,53 7,58 7,50 7,57 7,55 7,53 7,49 7,53 7,57 7,56
1024210 VM1698-4 360,50 363,00 358,00 365,50 361,25 358,25 357,00 359,75 363,50 362,50

Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2019\EB3050_cM.DFD
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Czapla Date  25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3050_c Char.Descr. 3000010-12 Inspection Val. 7,65 0,77 i USL 8,42

Serial No. 176433 Unit Nm 076 ILSL 689
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 25.06.2019 08:29:34 to 25.06.2019 08:44:09

Rem.  TQ 30% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.233 Nnm/A;

8,4 USL
8,24
1 |
= 8,0 i
ST L B
A B T e et L
g 7o
8 7,4
[92) 4
7,2
7,04
b LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-38+3s X-3sX+3s
30 7LSL ‘ )‘< ‘ USLﬁ 30 LSL ‘ USL 0,001
B ‘ ‘ ‘ r 1 99,99 l
T 5e Foc T w 0,1
I N FBE 99,5 ‘
o - C |
g 20 ]! ~208 ; % 1 5
g 1K F S s 70 T E )
= 154 ‘ \ ‘ 15 g =M ‘ ‘ o
9—-3’ 1 | u s o 30 s 70 &
10 K 102 5 - 95
2 7 '\ .- AL 995
E | ‘L 5 01 o |
! C It 99,99
0 T T [ T 1 1 \V " T T T T T 1 0 0,001 — T T T T T T T ‘ \‘ ‘\ T T T T T T
70 72 74 76 78 80 82 84 69 71 73 75 77 79 81 83
3000010-12 [Nm] ND _ 3000010-12 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 7.65 X 7.6707
LSL 6.89 Xmin 7.65 X-3s 7.6071
usL 8.42 Xmax 7.74 X+3s 7.7343
T 1.53 R 0.09 6s 0.1271
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 12.03
Critical capability index = Cmk 11.79
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2019\EB3050_c1.DFD
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Machine Capability Study Page

Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_c Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 7,65
Ord. No CCBAW153 Ser.No 176433 LSL 6,89
. . SINE- USL 8,42

Remark TQ 30% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.233 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176433 3000010-12 7,65 7,72 7,68 7,66 7,66 7,66 7,66 7,67 7,67 7,65
176433 3000010-12 361,00 | 366,00 @ 365,00 | 360,00 | 362,00 360,00 373,00 362,00 362,00 | 362,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
176433 3000010-12 7,65 7,67 7,69 7,65 7,67 7,65 7,74 7,67 7,66 7,72
176433 3000010-12 377,00 | 367,00 @ 366,00 @ 375,00 | 361,00 377,00 376,00 361,00 @ 366,00 | 366,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
176433 3000010-12 7,72 7,69 7,71 7,67 7,68 7,65 7,65 7,67 7,72 7,66
176433 3000010-12 365,00 | 367,00 367,00 @ 366,00 | 361,00 365,00 363,00 361,00 @ 374,00 | 366,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
176433 3000010-12 7,66 7,67 7,71 7,68 7,66 7,67 7,67 7,69 7,68 7,67
176433 3000010-12 367,00 | 370,00 @ 370,00 | 366,00 | 369,00 366,00 366,00 371,00 @ 367,00 | 364,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
176433 3000010-12 7,68 7,66 7,65 7,66 7,66 7,72 7,65 7,65 7,66 7,66
176433 3000010-12 366,00 | 367,00 @ 367,00 @ 362,00 | 366,00 368,00 362,00 362,00 373,00 | 378,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
176433 3000010-12 7,67 7,67 7,68 7,65 7,65 7,65 7,65 7,65 7,69 7,68
176433 3000010-12 362,00 | 360,00 @ 366,00 @ 374,00 | 364,00 371,00 363,00 377,00 @ 366,00 | 367,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
176433 3000010-12 7,65 7,68 7,67 7,72 7,70 7,65 7,66 7,68 7,65 7,66
176433 3000010-12 367,00 | 361,00 @ 361,00 | 372,00 | 370,00 @ 369,00 369,00 365,00 @ 375,00 | 366,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
176433 3000010-12 7,66 7,67 7,65 7,69 7,67 7,65 7,66 7,67 7,68 7,66
176433 3000010-12 367,00 | 367,00 @ 366,00 @ 365,00 | 372,00 366,00 368,00 368,00 366,00 362,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\EB3050_c1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_c Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 7,65
Ord. No CCBAW153 Ser.No 176433 LSL 6,89

T o USL 8,42
Remark TQ 30% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.233 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
176433 3000010-12 7,66 7,65 7,66 7,65 7,67 7,65 7,65 7,67 7,65 7,65
176433 3000010-12 367,00 361,00 360,00 367,00 366,00 374,00 372,00 371,00 372,00 359,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176433 3000010-12 7,68 7,70 7,66 7,73 7,67 7,68 7,67 7,68 7,68 7,66
176433 3000010-12 365,00 366,00 361,00 367,00 367,00 362,00 360,00 360,00 370,00 362,00

Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\EB3050_c1.DFD
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Homologation of nutrunners

Model:
Serial no:

Torque graphs

CCBAW153
EB3050
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Machine Capability Study 30 %

Angle degree: 360°
Test torque:

7,7 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





Homologation of nutrunners

Document no:

Date:

Note:

011/2019
26.06.2019

Annex 2

Page 2 of 3

Test sheet no. 3

Machine Capability Study 80 %

Multi-stage tightening system

Single-stage tightening system ]

Manufacturer: Apex Tool Group

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

Hard joint (H) 78,37 Nm / Revolution

Soft joint (L) 6,38 Nm / Revolution
H

Tolerance down / up 11,61-14,19 Nm

Tolerance down / up 10 %
Average torque 13,06 Nm
Standard deviation 0,14 Nm
Torque scatter (99,73%) 0,83 Nm
Cn 3,11
Cok 2,72

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

Capability is reached if minimum C,, value 21.67

Speed 50 rpm 8,8 %
Speed 100 % 570 rpm
Serial no: EB3050
12,90 Nm
Angle degree 30°
Angle degree 360°
L
11,61-14,19 Nm
10 %
12,77 Nm
0,06 Nm
0,39 Nm
6,66
5,97
3,11
2,72
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3050_h Char.Descr. VM 1698-4 Inspection Val. 12,90 1,29 i USL 14,19
Serial No. 1024210 Unit Nm 129 ILSL 1161

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 25.06.2019 09:22:27 to 25.06.2019 09:33:13
Rem.  TQ 80% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.227 Nnm/A;

. usL
14,0
1 ] —
-85+ - - - - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - X+3s
S ]
2 7
¥ 13,0
» ]
3 ]
g — X-3s
2 12’5E
12,0
§ LSL
11,54 \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X35 _ X+3s X-3s X+3s
o5 7LSL ‘ >‘( ‘ USLﬁ o5 LSL ‘ USL 0,001
] C 1 99,99 ‘
1] o o | 01
2 20+ | | —20 & 99,5 ;
3 | | | -7, 0% | 5
g1 | | Sl TN ‘ 0 £
@ | | Sy | o
2 1 Fo2 5 95 '
Eel 7 | | F < |
< 5 -5 © % 99,5
] ! r @ 0,1
] C | 99,99
07]7 I [ B B B N T 0 0,001 T T L T T T T L T
115 120 125 130 135 14,0 11,5 12,0 12,5 13,0 13,5 14,0
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 12.90 X 13.0617
LSL 11.61 Xmin 12.67 X-3s 12.6471
usL 14.19 Xmax 13.35 X+3s 13.4763
T 2.58 R 0.68 6s 0.8292
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 3.11
Critical capability index Cmk 2.72
S The requirements were met (Cm,Cmk) <

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\A ppData\ QWAQWE\M essWert\2019\EB3050_hM.DFD

SN: EB3050 Page 19 of 67





Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_h Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 1024210 LSL 1161
- S USL 14,19

Remark TQ 80% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.227 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 13,07 13,06 12,94 12,90 12,82 12,85 12,82 13,04 13,06 12,90
1024210 VM1698-4 30,25 30,25 30,00 29,50 29,50 30,00 29,75 30,00 31,25 29,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 13,09 13,10 13,04 13,12 13,14 12,87 12,91 13,21 13,24 13,06
1024210 VM1698-4 31,00 30,75 30,50 31,00 30,75 29,00 29,50 31,00 31,50 30,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 13,09 13,09 12,94 13,12 13,30 13,16 13,07 12,89 12,82 12,82
1024210 VM1698-4 30,75 30,00 29,75 30,00 31,00 30,25 30,00 29,50 29,50 29,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 13,09 12,67 13,07 13,05 13,20 13,25 13,35 13,09 13,22 13,11
1024210 VM1698-4 30,25 29,00 30,00 30,25 30,25 30,75 31,00 30,00 30,50 30,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,75 13,09 13,24 12,90 12,85 13,10 13,23 13,22 13,29 13,22
1024210 VM1698-4 29,00 30,50 30,50 29,50 29,50 30,00 30,00 30,50 30,75 30,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 13,05 13,07 12,93 13,09 13,16 13,01 12,95 13,00 12,98 13,17
1024210 VM1698-4 30,00 30,00 29,50 30,00 30,25 29,75 29,50 29,75 29,75 30,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 13,09 12,98 13,10 13,22 13,25 12,94 13,09 13,21 13,10 13,22
1024210 VM1698-4 30,00 29,75 30,00 30,75 30,50 29,25 30,25 31,00 29,75 30,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 13,05 12,93 13,04 13,07 13,35 13,13 13,13 13,05 12,87 12,87
1024210 VM1698-4 30,00 29,25 29,75 29,75 31,00 30,00 30,25 30,00 29,50 29,25
Apex Tool Group GmbH \\htwe0006\AppData\ QW\QWE\M essWert\2019\EB3050_hM.DFD
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_h Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 1024210 LSL 1161
- S USL 14,19

Remark TQ 80% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.227 Nm/A;

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 12,96 12,98 13,04 13,07 13,20 12,83 13,20 12,87 13,17 13,26
1024210 VM1698-4 29,75 29,50 29,00 29,75 30,00 29,00 30,00 29,00 29,75 30,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 13,14 12,96 13,12 13,27 13,05 13,08 13,13 13,09 13,05 13,07
1024210 VM1698-4 30,50 30,25 30,75 31,25 30,25 30,75 30,50 30,25 30,00 30,50
Apex Tool Group GmbH \\htwe0006\AppData\ QW\QWE\M essWert\2019\EB3050_hM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3050_h Char.Descr. 3000010-12 Inspection Val. 12,90 1,29 i USL 14,19
Serial No. 176433 Unit Nm  -129 LSL 1161 |

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 25.06.2019 09:22:28 to 25.06.2019 09:33:13
Rem.  TQ 80% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.227 Nnm/A;

a USL
14,0
1 ]
= 13,5 _
Z, - - — > — - — R e R B o K e o K o X X+3s
= 13,0 *QK@@XXM *f% WW@WW X
S = = - = - = - = - S s s s s s s s s s s s - X-3s
8 ]
S 12,5+
[92) 4
12,0
§ LSL
11,54 \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _X+3s
20 LSL ‘ >‘( ‘ USL 20 LSL USL 0,001
i L 1 99,99
t T < 01
2 16 C -16 & 99,5
& | -3 95 5
512 i 12 & T
19 I P ERS) 70 30 =
i -y :
25 1 1 g £ o w 0 %
2 A L2 5 95 '
2 \ \ 8
< 4+ 4 o 99,5
| | / ‘ | | @ 0,1
\ 99,99
0 ‘ 1T ‘ L ‘ T \J/\I ‘ | \\L\ T ‘ L ‘ T T 0 0,001 T T L T T T T L T
115 120 125 130 135 14,0 11,5 12,0 12,5 13,0 13,5 14,0
3000010-12 [Nm] ND _ 3000010-12 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 12.90 X 13.0478
LSL 11.61 Xmin 12.92 X-3s 12.8314
usL 14.19 Xmax 13.18 X+3s 13.2642
T 2.58 R 0.26 6s 0.4327
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 5.96
Critical capability index = Cmk 5.28
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 25.06.2019
Ser.No. EB3050_h Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 176433 LSL 1161
T o USL 14,19
Remark TQ 80% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.227 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176433 3000010-12 12,97 13,00 13,01 12,95 12,98 12,96 12,96 12,97 12,96 12,98
176433 3000010-12 30,00 29,00 29,00 29,00 29,00 29,00 29,00 30,00 31,00 29,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
176433 3000010-12 12,98 13,10 13,16 13,10 13,10 13,05 13,04 13,18 12,97 13,08
176433 3000010-12 31,00 31,00 30,00 31,00 31,00 29,00 29,00 31,00 31,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
176433 3000010-12 13,11 13,13 13,03 13,17 12,95 13,00 13,13 13,03 12,97 12,96
176433 3000010-12 31,00 30,00 29,00 30,00 31,00 30,00 30,00 28,00 29,00 29,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
176433 3000010-12 13,07 12,97 13,16 13,13 12,92 13,00 12,96 13,13 12,96 13,01
176433 3000010-12 30,00 28,00 30,00 30,00 30,00 30,00 31,00 29,00 31,00 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
176433 3000010-12 12,95 13,12 13,05 12,94 12,95 13,15 13,03 12,95 13,08 13,17
176433 3000010-12 28,00 30,00 31,00 29,00 29,00 30,00 30,00 30,00 31,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
176433 3000010-12 13,16 13,13 13,03 13,08 13,15 13,10 12,98 13,14 13,10 13,14
176433 3000010-12 30,00 30,00 29,00 30,00 31,00 30,00 29,00 29,00 29,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
176433 3000010-12 13,13 13,06 13,16 13,03 12,98 13,06 13,00 12,98 13,14 12,97
176433 3000010-12 30,00 30,00 30,00 30,00 31,00 29,00 30,00 30,00 30,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
176433 3000010-12 13,11 13,05 13,06 12,97 13,03 13,17 13,07 13,04 12,97 12,99
176433 3000010-12 30,00 29,00 29,00 30,00 31,00 30,00 30,00 30,00 29,00 29,00
Apex Tool Group GmbH \\htwe0Q006\A ppData\ QW\QWE\M essWert\2019\EB3050_h1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_h Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 176433 LSL 1161

T o USL 14,19
Remark TQ 80% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.227 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
176433 3000010-12 13,10 12,93 13,00 13,06 13,02 13,02 13,07 13,10 12,96 13,07
176433 3000010-12 29,00 29,00 29,00 29,00 30,00 28,00 30,00 28,00 30,00 31,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176433 3000010-12 13,14 13,00 13,09 13,06 13,09 12,98 13,08 13,12 13,08 13,15
176433 3000010-12 30,00 30,00 31,00 31,00 30,00 30,00 30,00 30,00 31,00 31,00

Apex Tool Group GmbH \\htwe0Q006\A ppData\ QW\QWE\M essWert\2019\EB3050_h1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: CCBAW153 Angle degree: 30°
Serial no: EB3050 Test torque: 12,9 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  25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3050_g Char.Descr. VM1698-4 Inspection Val. 12,90 1,29 i USL 14,19

Serial No. 1024210 Unit Nm 129 ILSL 1161
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 25.06.2019 09:42:19 to 25.06.2019 10:22:47

Rem.  TQ 80% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.227 Nnm/A;

a USL
14,0
135
S ]
2
; BO7— — - — 0 — - — - — o X+3s
(o)) - AW i - &S A _ AN - A - A _ i v
T IR ARe A" dpualoh Se S Gare vt R el Mabiaact Vot
= 12,5 x-ss
> ]
12,0
§ LSL
11,54 \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s_X+3s X-3s _ X+3s
255k —E USL 25 LSL IR USL 0,001
N F 1 99,99 ‘ ‘ ‘
- ] - . 0,1
220 R —20 & 99,5 =
g ] \ \ ) 95 - 5
g 15 “155 ST <
8 N K R SRR (0 ‘ | 3 =
o ] BN F g = | | o
510 gk F10s & 30 o [
2 7 o2 5 ‘ 95 '
o | | r = -
< Sj \ j5 [} y/ ; : 99,5
] 1| |1 L o 0,1 [ :
] J E —— 99,99
O ‘ 1T ‘ L ‘ [ ‘ LI ‘ L ‘ T T O 0,001 T T L T T T T L T
115 120 125 130 135 14,0 11,5 12,0 12,5 13,0 13,5 14,0
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 12.90 X 12.7660
LSL 11.61 Xmin 12.56 X-3s 12.5722
usL 14.19 Xmax 12.90 X+3s 12.9598
T 2.58 R 0.34 6s 0.3875
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 6.66
Critical capability index = Cmk 5.97
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\2019\EB3050_gM.DFD
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_g Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 1024210 LSL 1161
- S USL 14,19

Remark TQ 80% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.227 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,73 12,63 12,90 12,69 12,68 12,77 12,74 12,81 12,86 12,86
1024210 VM1698-4 348,25 | 347,00 @ 366,00 | 351,00 | 352,25 @ 355,00 352,50 351,25 | 361,00 | 355,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 12,76 12,74 12,80 12,90 12,80 12,82 12,71 12,81 12,82 12,71
1024210 VM1698-4 356,25 | 355,75 | 354,25 | 378,00 | 375,75 @ 367,25 350,00 354,50 @ 368,50 | 361,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 12,82 12,80 12,70 12,73 12,81 12,81 12,73 12,79 12,78 12,81
1024210 VM1698-4 372,75 | 356,25 | 351,25 | 359,25 | 352,75 § 353,00 356,00 364,75 | 359,25 | 371,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 12,82 12,70 12,84 12,65 12,82 12,75 12,73 12,75 12,83 12,78
1024210 VM1698-4 379,75 | 360,75 | 358,75 | 361,25 | 342,25 @ 351,50 344,25 352,75 | 369,00 | 356,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,84 12,66 12,89 12,78 12,71 12,79 12,68 12,73 12,78 12,87
1024210 VM1698-4 353,00 | 333,25 @ 354,00 | 344,75 | 357,25 @ 357,50 349,50 360,50 @ 352,75 | 365,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 12,85 12,76 12,83 12,69 12,83 12,73 12,76 12,72 12,64 12,72
1024210 VM1698-4 361,50 | 337,25 | 34550 | 350,75 | 365,75 | 359,75 373,75 @ 360,25 | 348,50 | 349,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,78 12,72 12,73 12,80 12,78 12,78 12,84 12,78 12,84 12,80
1024210 VM1698-4 362,75 | 365,00 @ 355,00 | 354,75 | 353,50 & 349,25 367,75 369,25 | 374,25 | 348,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 12,86 12,79 12,71 12,75 12,79 12,75 12,80 12,76 12,85 12,56
1024210 VM1698-4 378,00 | 379,00 @ 359,50 | 356,00 | 355,50 @ 358,50 362,50 359,25 | 354,25 | 327,75
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\EB3050_gM.DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_g Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 1024210 LSL 1161

T o USL 14,19
Remark TQ 80% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.227 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 12,74 12,72 12,82 12,71 12,75 12,81 12,74 12,80 12,75 12,74
1024210 VM1698-4 337,00 334,25 344,50 340,75 344,25 352,50 372,25 374,25 361,50 361,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 12,71 12,81 12,69 12,61 12,69 12,81 12,85 12,73 12,71 12,69
1024210 VM1698-4 360,00 361,00 361,75 342,00 353,00 372,25 376,75 374,25 373,00 360,25
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3050_g Char.Descr. 3000010-12 Inspection Val. 12,90 1,29 i USL 14,19
Serial No. 176433 Unit Nm  -129 LSL 1161 |

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 25.06.2019 09:42:19 to 25.06.2019 10:22:47
Rem.  TQ 80% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.227 Nnm/A;

: uUsL
14,0
1 ]
= 13,5
Z ]
< 13,0 5 X3
= u X-3s
8 ]
S 12,5+
[92) 4
12,0
§ LSL
11,54 \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3%+3s X-3sX+3s
40 7LSL ‘ )‘< ‘ USLﬁ 20 LSL USL 0,001
B E 1 99,99
t 35 Il | =35 o 0,1
330 N =0 S 99,5
2255 ! E25 ? ! % >
I 1K s g 10 0 =
= 204 ‘ ‘ £20 g =M o
e ! .= & 30 0 g
g 15i | ‘\ | f15 (] 1
@ 7 \ S 5 95
£ 10 i | £10 8
< | C 3] 99,5
5 'R 5 01 i
] 1)l B ‘ 99,99
0 ‘ T T ‘ T 1T ‘ T \/\ ‘ T 1T ‘ T 1T ‘ T T 0 0,001 1 1T T T T 1T T T 1T T T T T
115 12,0 12,5 13,0 135 140 11,5 12,0 12,5 13,0 13,5 14,0
3000010-12 [Nm] ND _, 3000010-12 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 12.90 X 12.9360
LSL 11.61 Xmin 12.90 X-3s 12.8242
USL 14.19 Xmax 13.05 X+3s 13.0478
T 2.58 R 0.15 6s 0.2235
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 11.54
Critical capability index Cmk 11.22
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 25.06.2019
Ser.No. EB3050_g Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 176433 LSL 1161
- S USL 14,19

Remark TQ 80% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.227 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176433 3000010-12 12,95 12,91 12,91 12,96 12,90 12,90 12,91 12,93 12,98 12,98
176433 3000010-12 347,00 | 344,00 @ 366,00 | 348,00 | 354,00 355,00 350,00 354,00 360,00 | 352,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
176433 3000010-12 12,97 12,94 12,92 12,90 12,91 12,91 12,92 13,04 12,90 12,90
176433 3000010-12 361,00 | 350,00 @ 356,00 @ 377,00 | 374,00 363,00 348,00 360,00 @ 367,00 | 361,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
176433 3000010-12 12,92 12,91 13,01 12,95 12,91 12,92 12,99 12,90 12,94 12,93
176433 3000010-12 374,00 | 355,00 @ 346,00 | 359,00 | 351,00 @ 354,00 358,00 361,00 @ 360,00 | 373,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
176433 3000010-12 12,93 12,91 12,92 12,92 12,90 13,01 12,91 12,99 13,02 12,94
176433 3000010-12 379,00 | 361,00 @ 361,00 @ 360,00 | 344,00 350,00 342,00 348,00 @ 369,00 | 355,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
176433 3000010-12 12,92 12,96 12,92 12,91 12,91 12,97 12,97 12,90 12,91 12,92
176433 3000010-12 353,00 | 334,00 @ 354,00 | 345,00 | 356,00 361,00 347,00 361,00 @ 355,00 | 364,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
176433 3000010-12 12,98 12,91 12,91 12,97 12,93 12,93 12,91 12,99 12,90 12,97
176433 3000010-12 361,00 | 342,00 @ 348,00 | 349,00 | 366,00 356,00 368,00 360,00 @ 348,00 | 349,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
176433 3000010-12 12,90 12,92 12,91 12,97 12,96 12,92 12,90 12,93 13,00 13,00
176433 3000010-12 364,00 | 368,00 @ 356,00 @ 358,00 | 351,00 @ 354,00 366,00 364,00 373,00 | 347,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
176433 3000010-12 13,02 12,90 12,93 12,99 12,96 12,99 12,91 12,94 12,93 12,91
176433 3000010-12 374,00 | 386,00 @ 360,00 @ 359,00 | 359,00 359,00 362,00 361,00 @ 354,00 | 324,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\EB3050_g1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_g Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 176433 LSL 1161

T o USL 14,19
Remark TQ 80% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.227 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
176433 3000010-12 12,91 12,91 13,05 12,92 12,90 12,92 12,91 13,03 12,90 12,92
176433 3000010-12 338,00 336,00 345,00 354,00 348,00 353,00 369,00 374,00 361,00 360,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176433 3000010-12 12,90 12,92 12,90 12,93 12,92 12,91 12,92 12,92 12,91 12,95
176433 3000010-12 364,00 360,00 361,00 342,00 352,00 377,00 381,00 377,00 373,00 366,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: CCBAW153 Angle degree: 360°
Serial no: EB3050 Test torque: 12,9 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: 011/2019

Date:

Note:

26.06.2019

Test sheet no. 4

Machine Capability Study 100 %

Multi-stage tightening system Speed 50 rpm

Single-stage tightening system [l Speed 100 %

Manufacturer: Apex Tool Group Serial no: EB3050

Test torque: Tq max. 15,00 Nm

Hard joint (H) 91,41 Nm / Revolution Angle degree

Soft joint (L) 7,39 Nm / Revolution Angle degree
H

Tolerance down / up 13,50 - 16,50 Nm

Tolerance down / up 10 %

Average torque 15,24 Nm

Standard deviation 0,15 Nm

Torque scatter (99,73%) 0,93 Nm

o 323

Crnk 2,72

Min. C, hard/soft (lowest value) 3,23

Min. C, hard/soft (lowest value) 2,72

Capability is reached if minimum C,, value 21.67

SN: EB3050 Page 33 of 67
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8,8 %

570 rpm

30°
360°
L

13,50 - 16,50 Nm
10 %

14,78 Nm

0,10 Nm

0,58 Nm
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Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen ‘ Operator Name  Czapla Date 19.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3050_b Char.Descr. VM 1698-4 Inspection Val. 15,00 1,50 i USL 16,50

Serial No. 1024210 Unit Nm  -150 ILSL 1350
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.06.2019 15:18:02 to 19.06.2019 15:30:23

Rem.  TQ 100% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.226 Nnm/A;

16,5 USL
16,0
il ] X+3s
e ]
: 15,5 ] ~
Yo X
% 15,0 E
g ] X-3s
< 145 E
14,0
13,5 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X35 X+3s X-3s _ X+3s
o5 7LSL X USLﬁ o5 LSL ‘ )‘< ‘ USL 0,001
N F 1 99,99 ‘ ‘ ‘
T ] C ) ‘ ‘ 0,1
20— F20 & 99,5 : | /.
B S g °
g 15 E ; 15 % T 70 ; f ; 30 g
s ] F g = | | o
[©] | I~ (=3 T T 1
€107 “10% o 30 | ‘ | 70 &
2 1 Fo2 5 ‘ 95 '
3 - . 8 | | |
< 5 ] O 5 o 7 1 99,5
] r 0,1 i ‘
] C 1 1 1 99,99
O T LI I O B B B AR T O 0,001 T T T | | T I | | | T
135 140 14,5 150 155 16,0 16,5 13,5 14,0 14,5 15,0 15,5 16,0 16,5
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 15.00 X 15.2357
LSL 13.50 Xmin 14.87 X-3s 14.7716
usL 16.50 Xmax 15.60 X+3s 15.6998
T 3.00 R 0.73 6s 0.9281
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 3.23
Critical capability index = Cmk 2.72
S 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 19.06.2019
Ser.No. EB3050_b Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 1024210 LSL 13,50
- S USL 16,50

Remark TQ 100% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.226 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 15,28 15,38 15,29 15,16 15,27 15,10 15,02 15,21 15,38 15,35
1024210 VM1698-4 30,25 31,00 30,00 30,00 30,75 29,75 30,00 30,00 30,75 30,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 15,13 15,09 15,44 15,06 15,56 15,06 15,22 15,42 15,37 15,22
1024210 VM1698-4 30,00 30,00 31,00 29,75 31,25 29,50 30,00 30,50 30,75 29,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 15,11 15,36 15,24 15,18 15,36 15,28 15,30 15,17 15,28 15,37
1024210 VM1698-4 30,25 30,75 30,00 30,00 30,75 30,25 31,00 29,50 30,25 30,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 15,35 15,41 14,98 15,41 15,23 15,30 15,48 15,02 15,25 15,35
1024210 VM1698-4 30,25 30,75 29,00 31,00 30,25 30,25 31,25 29,50 30,50 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 15,46 15,11 15,35 15,08 15,18 15,12 14,90 15,19 15,24 15,01
1024210 VM1698-4 30,75 29,75 30,00 30,00 29,75 30,25 29,25 30,25 30,00 29,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 15,06 15,38 15,36 15,29 15,17 15,05 15,25 15,40 15,08 15,34
1024210 VM1698-4 29,25 30,50 30,75 30,75 30,00 30,25 30,00 31,00 29,50 30,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 14,91 15,28 15,05 15,39 15,27 15,30 14,98 15,26 15,28 15,25
1024210 VM1698-4 29,25 30,75 29,25 31,00 30,25 30,50 29,50 30,50 30,00 30,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 15,30 15,19 15,23 15,47 15,56 15,60 15,42 15,22 15,27 15,17
1024210 VM1698-4 30,25 30,25 29,75 31,50 30,75 0,00 30,50 31,25 30,75 30,75
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2019\EB3050_bM.DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 19.06.2019
Ser.No. EB3050_b Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 1024210 LSL 13,50

T o USL 16,50
Remark TQ 100% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.226 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 15,26 15,08 15,12 15,08 15,07 14,87 15,23 15,27 15,12 15,26
1024210 VM1698-4 30,50 29,75 29,75 30,25 29,50 29,25 30,50 30,25 30,50 30,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 15,32 15,47 15,15 15,10 15,57 15,12 14,98 15,24 15,05 15,35
1024210 VM1698-4 30,50 30,75 30,25 30,00 31,25 30,25 29,50 30,50 29,75 31,00
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Czapla Date 19.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3050_b Char.Descr. 3000010-12 Inspection Val. 15,00 1,50 i USL 16,50

Serial No. 176433 Unit Nm  -150 LSL 1350 |
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.06.2019 15:18:01 to 19.06.2019 15:30:23

Rem.  TQ 100% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.226 Nnm/A;

16,5 uSsL
16,0
1 ]
= ]
15,5 —
Z N X+3s
N |
Y 7
= 15,0 B x-3s
o _
o _
S 14,57
[92) _
14,0
13,5 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s_x+3s X-3s
30 7LSL ‘ )‘< ‘ USLﬁ 30 LSL USL 0,001
. B ‘ ‘ ‘ r 1 99,99
a Cog QS 0,1
207 b FBE 99,5
c ] E >
g 20 BN ~203 , % >
g N . F S s 70 )
= 15j | jl5 g f=an o
g N . T2 a4 30 LA
= H E o
g 10~ . S10 2 5 95
_2 . ‘ | ‘ F o 99,5
5 y | 5 & 0,1 ’
. /Wil c ‘ 99,99
O T T T TrTT \" T T T T T T T T O 0,001 T T T | | | | | | T
135 140 14,5 150 155 16,0 16,5 13,5 14,0 14,5 15,0 15,5 16,0 16,5
3000010-12 [Nm] ND _ 3000010-12 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 15.00 X 15.1409
LSL 13.50 Xmin 15.04 X-3s 14.9197
usL 16.50 Xmax 15.34 X+3s 15.3621
T 3.00 R 0.30 6s 0.4423
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 6.78
Critical capability index = Cmk 6.15
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 19.06.2019
Ser.No. EB3050_b Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 176433 LSL 13,50
T o USL 16,50
Remark TQ 100% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.226 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176433 3000010-12 15,15 15,14 15,13 15,04 15,05 15,20 15,10 15,22 15,30 15,31
176433 3000010-12 30,00 31,00 30,00 30,00 31,00 28,00 29,00 30,00 31,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
176433 3000010-12 15,13 15,14 15,07 15,10 15,18 15,09 15,20 15,28 15,11 15,25
176433 3000010-12 29,00 29,00 31,00 30,00 31,00 29,00 29,00 31,00 31,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
176433 3000010-12 15,19 15,13 15,07 15,18 15,11 15,14 15,10 15,05 15,14 15,11
176433 3000010-12 30,00 30,00 30,00 29,00 30,00 30,00 30,00 29,00 30,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
176433 3000010-12 15,10 15,10 15,08 15,11 15,10 15,24 15,26 15,08 15,26 15,31
176433 3000010-12 30,00 30,00 29,00 30,00 30,00 30,00 32,00 29,00 30,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
176433 3000010-12 15,19 15,04 15,07 15,13 15,08 15,12 15,09 15,05 15,25 15,09
176433 3000010-12 31,00 30,00 30,00 29,00 30,00 29,00 29,00 30,00 30,00 29,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
176433 3000010-12 15,08 15,26 15,29 15,11 15,16 15,12 15,13 15,10 15,13 15,11
176433 3000010-12 29,00 30,00 31,00 30,00 29,00 29,00 30,00 30,00 29,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
176433 3000010-12 15,11 15,10 15,06 15,11 15,08 15,08 15,14 15,12 15,07 15,24
176433 3000010-12 29,00 30,00 29,00 31,00 30,00 30,00 29,00 30,00 30,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
176433 3000010-12 15,08 15,27 15,05 15,26 15,10 15,19 15,11 15,19 15,23 15,07
176433 3000010-12 30,00 30,00 30,00 31,00 31,00 32,00 30,00 31,00 30,00 30,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2019\EB3050_b1.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 19.06.2019
Ser.No. EB3050_b Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 176433 LSL 13,50
- S USL 16,50

Remark TQ 100% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.226 Nm/A;

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
176433 3000010-12 15,14 15,10 15,19 15,06 15,18 15,08 15,09 15,27 15,12 15,13
176433 3000010-12 30,00 29,00 29,00 29,00 28,00 28,00 30,00 30,00 29,00 30,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176433 3000010-12 15,25 15,20 15,11 15,09 15,34 15,05 15,12 15,04 15,07 15,15
176433 3000010-12 31,00 31,00 30,00 29,00 31,00 29,00 28,00 30,00 29,00 31,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2019\EB3050_b1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: CCBAW153 Angle degree:  30°
Serial no: EB3050 Test torque: 15,0 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  25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3050_a Char.Descr. VM 1698-4 Inspection Val. 15,00 1,50 i USL 16,50

Serial No. 1024210 Unit Nm  -150 ILSL 1350
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 25.06.2019 12:07:00 to 25.06.2019 13:09:39

Rem.  TQ 100% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.222 Nnm/A;

16,5 USL
16,0
! ]
= .
: 15,5 ]
z 15.0 Ef ’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ X+3s
2 E% %@\j&y& WW%%%%WWXWQ% %
1454 - — - b oA A T - %3s
14,0
13,5 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _ x+3s X-3s X+3s
35 7LSL ‘ )‘< ‘ USLﬁ 35 LSL USL 0,001
B = 1 99,99
130 | | f30w 01
3. ] ! | F= 99,5
g 257 \ \ B 95 5
S b E c 1 —
g 20 ! ! F208 m 70 30 =
= N / = g & -
}1_,:-' 15 | ‘ F15& 0o 30 70 &
e . -2 I
810- | | ~10§ 5 95
< I | C Q 99,5
5 M I \\ ! F5 @ 0,1
B E 99,99
0 7\ rTTrTTTrTrTT \I\ | \INT\ T T T T TTTT \7 0 0,001 T T T L | | | | T
135 140 14,5 150 155 16,0 16,5 13,5 14,0 14,5 15,0 15,5 16,0 16,5
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 15.00 X 14.7821
LSL 13.50 Xmin 14.47 X-3s 14.4909
usL 16.50 Xmax 14.97 X+3s 15.0733
T 3.00 R 0.50 6s 0.5824
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 5.15
Critical capability index = Cmk 4.40
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2019\EB3050_aM.DFD
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_a Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 1024210 LSL 13,50
- S USL 16,50

Remark TQ 100% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.222 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 14,86 14,86 14,90 14,85 14,79 14,86 14,84 14,84 14,87 14,67
1024210 VM1698-4 349,00 | 354,50 @ 349,75 | 356,00 | 354,25 @ 356,50 350,00 351,00 @ 364,75 | 351,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 14,79 14,80 14,47 14,84 14,79 14,74 14,93 14,58 14,90 14,80
1024210 VM1698-4 369,00 | 370,00 @ 352,50 | 369,00 | 365,50 @ 346,00 362,50 354,75 | 368,00 | 366,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 14,55 14,87 14,60 14,83 14,78 14,53 14,67 14,81 14,61 14,74
1024210 VM1698-4 349,75 | 372,50 | 351,50 | 363,50 | 367,25 @ 350,25 383,50 374,50 @ 346,75 | 353,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 14,81 14,91 14,88 14,80 14,86 14,55 14,87 14,72 14,73 14,78
1024210 VM1698-4 351,75 | 364,75 | 354,25 | 350,25 | 353,00 @ 329,25 358,25 351,00 @ 351,00 | 355,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 14,79 14,82 14,85 14,84 14,82 14,97 14,91 14,75 14,81 14,84
1024210 VM1698-4 388,75 | 355,50 @ 354,50 | 379,00 | 352,00 368,50 357,25 369,75 | 353,75 | 349,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 14,79 14,88 14,80 14,64 14,91 14,81 14,72 14,70 14,86 14,86
1024210 VM1698-4 366,50 | 369,50 @ 358,25 | 357,00 | 366,75 @ 350,75 353,25 @ 349,25 | 356,75 | 364,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 14,80 14,77 14,76 14,83 14,86 14,79 14,65 14,80 14,84 14,74
1024210 VM1698-4 345,00 | 342,50 @ 340,75 | 358,75 | 380,00 @ 366,50 355,75 368,75 | 357,00 | 356,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 14,84 14,83 14,65 14,81 14,61 14,80 14,80 14,75 14,81 14,81
1024210 VM1698-4 357,50 | 387,25 | 366,00 @ 371,00 | 364,25 @ 373,25 363,00 351,75 | 359,50 | 350,25
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2019\EB3050_aM.DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_a Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 1024210 LSL 13,50

T o USL 16,50
Remark TQ 100% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.222 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 14,81 14,85 14,88 14,77 14,78 14,73 14,56 14,60 14,69 14,82
1024210 VM1698-4 357,50 362,00 363,50 358,50 354,50 360,50 339,00 338,50 355,25 359,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 14,83 14,80 14,81 14,86 14,73 14,63 14,75 14,84 14,83 14,84
1024210 VM1698-4 363,00 356,50 376,50 379,50 362,75 365,00 358,00 360,25 380,50 369,00

Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2019\EB3050_aM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3050_a Char.Descr. 3000010-12 Inspection Val. 15,00 1,50 EUSL 16,50
Serial No. 176433 Unit Nm  -150 LSL 1350 |
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 25.06.2019 12:07:00 to 25.06.2019 13:09:39
Rem.  TQ 100% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.222 Nm/A;
16,5 USL
16,0
1 ]
= ]
Z 15,5
8 - e o — o — S ar - o w3s
T e e e ST
g
S 14,57
[92) _
14,0
13,5 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-38+3s X-3sX+3s
30 7LSL : )‘< : USLﬁ 30 LSL USL 0,001
. B ‘ ‘ ‘ r 1 99,99
a Coc S 0,1
%7 I FRE 99,5
o - C
$ 20 X 208 , % 5
g 1 K F S s 70 )
= 154 | —15 g = o
FRE | FT 2 a4 30 LA
=] 7 E (]
S 10 i -10 > 5 o5 {
< .- ‘c l F. oo 99,5
5 Il =5 0.1 | '
g J/“ E h 99,99
O\\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\\O 0,001\ T T | | | | | | T
135 140 14,5 150 155 16,0 16,5 13,5 14,0 14,5 15,0 15,5 16,0 16,5
3000010-12 [Nm] ND _, 3000010-12 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 15.00 X 15.0456
LSL 13.50 Xmin 15.00 X-3s 14.9145
usL 16.50 Xmax 15.21 X+3s 15.1767
T 3.00 R 0.21 6s 0.2622
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 11.44
Critical capability index Cmk 11.09
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 25.06.2019
Ser.No. EB3050_a Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 176433 LSL 13,50
- S USL 16,50

Remark TQ 100% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.222 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176433 3000010-12 15,01 15,02 15,04 15,06 15,09 15,09 15,06 15,09 15,01 15,02
176433 3000010-12 351,00 | 355,00 @ 352,00 @ 357,00 | 352,00 360,00 350,00 351,00 @ 363,00 | 351,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
176433 3000010-12 15,01 15,00 15,02 15,00 15,01 15,06 15,06 15,01 15,01 15,00
176433 3000010-12 368,00 | 368,00 @ 351,00 @ 374,00 | 366,00 348,00 366,00 361,00 @ 370,00 | 367,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
176433 3000010-12 15,03 15,04 15,04 15,00 15,03 15,00 15,04 15,02 15,08 15,13
176433 3000010-12 349,00 | 371,00 @ 359,00 | 364,00 | 367,00 @ 349,00 393,00 380,00 @ 349,00 | 359,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
176433 3000010-12 15,00 15,00 15,21 15,01 15,14 15,02 15,03 15,10 15,09 15,04
176433 3000010-12 356,00 | 363,00 @ 359,00 @ 354,00 | 360,00 334,00 362,00 351,00 360,00 | 361,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
176433 3000010-12 15,07 15,12 15,08 15,09 15,04 15,02 15,12 15,02 15,05 15,00
176433 3000010-12 388,00 | 361,00 @ 361,00 @ 386,00 | 355,00 371,00 361,00 372,00 @ 360,00 | 354,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
176433 3000010-12 15,01 15,00 15,13 15,03 15,04 15,03 15,04 15,02 15,15 15,11
176433 3000010-12 365,00 | 372,00 @ 359,00 @ 362,00 | 369,00 355,00 352,00 350,00 367,00 | 367,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
176433 3000010-12 15,02 15,01 15,01 15,09 15,06 15,03 15,01 15,04 15,06 15,02
176433 3000010-12 351,00 | 347,00 @ 350,00 | 360,00 | 379,00 364,00 361,00 365,00 @ 362,00 | 362,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
176433 3000010-12 15,11 15,00 15,00 15,02 15,00 15,04 15,07 15,01 15,02 15,04
176433 3000010-12 360,00 | 387,00 @ 363,00 @ 375,00 | 364,00 373,00 366,00 356,00 366,00 | 356,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWA\QWE\M essWert\2019\EB3050_al.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_a Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 176433 LSL 13,50

T o USL 16,50
Remark TQ 100% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.222 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
176433 3000010-12 15,02 15,11 15,12 15,00 15,04 15,09 15,02 15,00 15,07 15,07
176433 3000010-12 362,00 365,00 366,00 360,00 362,00 360,00 341,00 342,00 360,00 361,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176433 3000010-12 15,03 15,05 15,00 15,00 15,04 15,07 15,01 15,02 15,10 15,15
176433 3000010-12 362,00 358,00 381,00 382,00 362,00 368,00 360,00 360,00 385,00 371,00

Apex Tool Group GmbH \\htweO006\A ppData\ QWA\QWE\M essWert\2019\EB3050_al.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: CCBAW153 Angle degree: 360°
Serial no: EB3050 Test torque: 15,0 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

Annex 3
Document no: 011/2019
Date: 26.06.2019 Page 1 of 2
General Specifications
Manufacturer: Apex Tool Group Tool type: Right Angle Tool
Model: CCBAW 153 Serial no: EB3050
Torque range: 4,5Nm to 15 Nm

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

Capability examination

Snudgfit value: 3 Nm Torque tolerance £ 10 %
Target torque: 9 Nm Tolerance: 5,70 % +2,85%
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 8,93 40,00 8,94 39,25 0,01 0,75
2 9,02 40,00 9,04 39.25 0,02 0,75
3 9,01 40,00 8,99 3975 0,02 0,25
4 9,11 40,00 9,02 39,50 0,09 0,50
5 9,16 40,00 9,05 39.25 0,11 0,75
6 8,89 40,00 9,05 39,50 0,16 0,50
7 9,02 40,00 8,95 39.25 0,07 0,75
8 8,83 40,00 9,04 39.25 0,21 0,75
9 8,97 40,00 9,02 39,50 0,05 0,50
10 9,01 40,00 8,96 39.25 0,05 0,75
11 8,94 40,00 9,05 39.25 0,11 0,75
12 9,06 40,00 9,03 39,50 0,03 0,50
13 9,01 40,00 9,01 3975 0,00 0,25
14 9,13 40,00 9,06 39,50 0,07 0,50
15 9,02 40,00 8,98 39,00 0,04 1,00
16 9,01 40,00 9,05 39,00 0,04 1,00
17 9,03 40,00 9,01 40,00 0,02 0,00
18 8,85 40,00 8.85 3975 0,00 0,25
19 9,01 40,00 9,01 3975 0,00 0,25

20 9,04 40,00 9,02 39,50 0,02 0,50
21 9,09 40,00 9,06 3975 0,03 0,25
22 9,00 40,00 9,01 39,50 0,01 0,50
23 8,95 40,00 9,01 39,50 0,06 0,50
24 8,93 40,00 8,99 39,50 0,06 0,50
25 9,03 40,00 9,03 39.25 0,00 0,75
26 9,02 40,00 9,02 39,50 0,00 0,50
27 9,09 40,00 9,07 3975 0,02 0,25
28 9,05 40,00 9,02 39.25 0,03 0,75
29 8,91 40,00 9,04 39,50 0,13 0,50
30 9,05 40,00 9,04 40,00 0,01 0,00
31 9,01 40,00 8,99 39,50 0,02 0,50
32 9,01 40,00 9,07 39.25 0,06 0,75
33 9,05 40,00 9,07 39.25 0,02 0,75
34 8,98 40,00 8,99 39.25 0,01 0,75
35 9,10 40,00 9,00 39.25 0,10 0,75
36 8,57 40,00 8,69 39.25 0,12 0,75
37 9,02 40,00 9,06 39,50 0,04 0,50
38 9,11 40,00 9,04 3975 0,07 0,25
39 8,71 40,00 8.80 39,50 0,09 0,50
40 8,90 40,00 9,03 3975 0,13 0,25
41 9,11 40,00 9,04 39.25 0,07 0,75
42 9,07 40,00 9,10 39,50 0,03 0,50
43 9,02 40,00 9,05 39,50 0,03 0,50
44 8,93 40,00 9,02 39.25 0,09 0,75
45 9,04 40,00 9,06 3975 0,02 0,25
46 9,03 40,00 9,01 39.25 0,02 0,75
47 9,07 40,00 8,99 39.25 0,08 0,75
48 9,00 40,00 9,05 39.25 0,05 0,75
49 8,96 40,00 8,94 39.25 0,02 0,75
50 9,11 40,00 9,01 39,00 0,10 1,00
51 9,00 40,00 9,06 39,50 0,06 0,50
52 8,66 40,00 8,76 39,50 0,10 0,50
53 9,01 40,00 8,99 39,50 0,02 0,50
54 8,84 40,00 9,04 39,50 0,20 0,50
55 8,99 40,00 9,02 39.25 0,03 0,75
56 8,94 40,00 9,06 3975 0,12 0,25
57 8,95 40,00 9,02 39.25 0,07 0,75
58 8,98 40,00 8,99 39,50 0,01 0,50
59 8,86 40,00 9,06 39.25 0,20 0,75
60 9,04 40,00 9,05 3975 0,01 0,25
61 8,97 40,00 9,05 39.25 0,08 0,75
62 8,90 40,00 9,03 3975 0,13 0,25
63 9,07 40,00 9,08 39.25 0,01 0,75
64 9,07 40,00 9,01 39.25 0,06 0,75
65 9,05 40,00 9,05 39,50 0,00 0,50
66 9,06 40,00 9,04 3975 0,02 0,25
67 9,15 40,00 9,06 39.25 0,09 0,75
68 8,91 40,00 9,09 39,50 0,18 0,50
69 8,96 40,00 9,05 3975 0,09 0,25
70 9,03 40,00 9,03 3975 0,00 0,25
71 9,01 40,00 9,10 39,50 0,09 0,50
72 8,98 40,00 8,99 39,50 0,01 0,50
73 9,01 40,00 9,03 39.25 0,02 0,75
74 9,24 40,00 9,06 39.25 0,18 0,75
75 9,15 40,00 9,11 3975 0,04 0,25
76 8,93 40,00 8,99 39,50 0,06 0,50
77 9,04 40,00 9,04 39.25 0,00 0,75
78 9,25 40,00 9,08 39.25 0,17 0,75
79 9,02 40,00 9,04 39,50 0,02 0,50
80 9,19 40,00 9,04 39,00 0,15 1,00
81 9,05 40,00 9,06 40,00 0,01 0,00
82 8,92 40,00 8,96 39,50 0,04 0,50
83 8,95 40,00 8,97 39.25 0,02 0,75
84 9,12 40,00 9,08 39.25 0,04 0,75
85 8,94 40,00 9,04 3975 0,10 0,25
86 9,14 40,00 9,07 39.25 0,07 0,75
87 9,13 40,00 9,07 39,50 0,06 0,50
88 9,02 40,00 8,99 38.75 0,03 1,25
89 9,07 40,00 9,08 3975 0,01 0,25
90 9,06 40,00 9,01 39,50 0,05 0,50
91 9,14 40,00 9,08 39,50 0,06 0,50
92 8,99 40,00 8,98 39.25 0,01 0,75
93 9,13 40,00 9,03 39.25 0,10 0,75
94 9,09 40,00 9,02 39.25 0,07 0,75
95 8,98 40,00 8,97 39,50 0,01 0,50
96 9,02 40,00 9,04 39.25 0,02 0,75
97 9,06 40,00 9,04 39,50 0,02 0,50
98 8,74 40,00 8,84 39,50 0,10 0,50
99 9,10 40,00 9,02 39,50 0,08 0,50
100 8,97 40,00 9,03 39,50 0,06 0,50
Standard deviation: 0,051 0,234
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Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: CCBAW153 Serialno: EB3050
Target torque: 9,0 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3050_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 MPRO400GCD-P
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 25.06.2019 08:46:40 to 25.06.2019 08:58:12
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.228 Nm/A;

USL

X+3s
X
X-3s
LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s_X+3s X-3s _ X+3s
ELSL ‘ )): ‘ USLE LSL ‘ )‘< . USL 0,001
1 403 ‘ J‘\ ‘ =40 ,_T 99’99 ‘ ‘ ‘ 0.1
| | = ° t t 1§ y
3\ 35 ,; | | ;7 35 & 99,5 ; ; 0
g 30— 11 0% , % s 1 5
T 25 N N "3 g 70 ‘ ‘ 3 =
“— = | E (=2l
© 20 | M | 202 o 30 [ g1 70 %
g :I_SE ! ! = 15 g | : , ‘_1
g3 'l e~ 5 2] o~
<107 i e 01 " -
5 i =5 , /o
E E el 99,99
0— LI B I \L— L O B B —0 0,001 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 39.4375
LSL 35.00 Xmin 38.75 X-3s 38.7354
usL 45.00 Xmax 40.00 X+3s 40.1396
T 10.00 R 1.25 6s 1.4041
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 7.12
Critical capability index Cmk 6.32
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 25.06.2019
Ser.No. EB3050_k Characteristic

Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 8,93

Ord. No CCBAW153 Ser.No 1024210 LSL 6,85

T o USL 11,15

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 17.3 Nm; Cu r-Cal.: 0.228 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 8,94 9,04 8,99 9,02 9,05 9,05 8,95 9,04 9,02 8,96
1024210 VM1698-4 39,25 39,25 39,75 39,50 39,25 39,50 39,25 39,25 39,50 39,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 9,05 9,03 9,01 9,06 8,98 9,05 9,01 8,85 9,01 9,02
1024210 VM1698-4 39,25 39,50 39,75 39,50 39,00 39,00 40,00 39,75 39,75 39,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 9,06 9,01 9,01 8,99 9,03 9,02 9,07 9,02 9,04 9,04
1024210 VM1698-4 39,75 39,50 39,50 39,50 39,25 39,50 39,75 39,25 39,50 40,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 8,99 9,07 9,07 8,99 9,00 8,69 9,06 9,04 8,80 9,03
1024210 VM1698-4 39,50 39,25 39,25 39,25 39,25 39,25 39,50 39,75 39,50 39,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 9,04 9,10 9,05 9,02 9,06 9,01 8,99 9,05 8,94 9,01
1024210 VM1698-4 39,25 39,50 39,50 39,25 39,75 39,25 39,25 39,25 39,25 39,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 9,06 8,76 8,99 9,04 9,02 9,06 9,02 8,99 9,06 9,05
1024210 VM1698-4 39,50 39,50 39,50 39,50 39,25 39,75 39,25 39,50 39,25 39,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 9,05 9,03 9,08 9,01 9,05 9,04 9,06 9,09 9,05 9,03
1024210 VM1698-4 39,25 39,75 39,25 39,25 39,50 39,75 39,25 39,50 39,75 39,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 9,10 8,99 9,03 9,06 9,11 8,99 9,04 9,08 9,04 9,04
1024210 VM1698-4 39,50 39,50 39,25 39,25 39,75 39,50 39,25 39,25 39,50 39,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2019\EB3050_kM.DFD
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Machine Capability Study Page
Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_k Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 8,93
Ord. No CCBAW153 Ser.No 1024210 LSL 6,85
o o USL 11,15
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 17.3 Nm; Cu r-Cal.: 0.228 Nm/A;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 9,06 8,96 8,97 9,08 9,04 9,07 9,07 8,99 9,08 9,01
1024210 VM1698-4 40,00 39,50 39,25 39,25 39,75 39,25 39,50 38,75 39,75 39,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 9,08 8,98 9,03 9,02 8,97 9,04 9,04 8,84 9,02 9,03
1024210 VM1698-4 39,50 39,25 39,25 39,25 39,50 39,25 39,50 39,50 39,50 39,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2019\EB3050_kM.DFD
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen \ Operator Name ~ Czapla Date  25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3050_k Char.Descr. 3000010-12 Inspection Val. 40,00 5,00 i USL 45,00

Serial No. 176433 Unit Grad  -500 LSL 3500 |
Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 25.06.2019 08:46:40 to 25.06.2019 08:58:12

Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.228 Nm/A;

45 USL
44—
43—
8 42
Q.41
N —
‘9-' 40 Z
o 39
o 4
S 38
™ -
374
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
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
3000010-12 [Grad] --- 3000010-12 [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 <LsL 0
Neff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2019\EB3050_k1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_k Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 4,64
Ord. No CCBAW153 Ser.No 176433 LSL 0,00
T o USL 11,15
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 17.3 Nm; Cu r-Cal.: 0.228 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176433 3000010-12 8,93 9,02 9,01 9,11 9,16 8,89 9,02 8,83 8,97 9,01
176433 3000010-12 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
176433 3000010-12 8,94 9,06 9,01 9,13 9,02 9,01 9,03 8,85 9,01 9,04
176433 3000010-12 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
176433 3000010-12 9,09 9,00 8,95 8,93 9,03 9,02 9,09 9,05 8,91 9,05
176433 3000010-12 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
176433 3000010-12 9,01 9,01 9,05 8,98 9,10 8,57 9,02 9,11 8,71 8,90
176433 3000010-12 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
176433 3000010-12 9,11 9,07 9,02 8,93 9,04 9,03 9,07 9,00 8,96 9,11
176433 3000010-12 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
176433 3000010-12 9,00 8,66 9,01 8,84 8,99 8,94 8,95 8,98 8,86 9,04
176433 3000010-12 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
176433 3000010-12 8,97 8,90 9,07 9,07 9,05 9,06 9,15 8,91 8,96 9,03
176433 3000010-12 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
176433 3000010-12 9,01 8,98 9,01 9,24 9,15 8,93 9,04 9,25 9,02 9,19
176433 3000010-12 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\2019\EB3050_k1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_k Characteristic

Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 4,64

Ord. No CCBAW153 Ser.No 176433 LSL 0,00

T o USL 11,15

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 17.3 Nm; Cu r-Cal.: 0.228 Nm/A;

Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
176433 3000010-12 9,05 8,92 8,95 9,12 8,94 9,14 9,13 9,02 9,07 9,06
176433 3000010-12 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
176433 3000010-12 9,14 8,99 9,13 9,09 8,98 9,02 9,06 8,74 9,10 8,97
176433 3000010-12 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\2019\EB3050_k1.DFD
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

CCBAW153
9,0 Nm
40°

Torque graphs
Serial no:  EB3050
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

Annex 3
Document no: 011/2019
Date: 26.06.2019 Page 2 of 2
General Specifications
Manufacturer: Apex Tool Group Tool type: Right Angle Tool
Model: CCBAW 153 Serial no: EB3050
Torque range: 4,5Nm to 15 Nm

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

Capability examination

Snudgfit value: 3 Nm Torque tolerance £ 10 %
Target torque: 12 Nm Tolerance: 6,06 % + 3,03 %
Angle degree: 180° Tolerance: 13,2° + 6,6°

Formula derivation:

Tool without angle correction
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Measurement
No.

Tool data
Torque Angle
12,30 180,00
12,18 180,00
12,16 180,00
12,12 180,00
11,86 180,00
12,20 180,00
12,31 180,00
12,29 180,00
12,20 180,00
12,10 180,00
12,29 180,00
12,14 180,00
12,21 180,00
11,97 180,00
12,10 180,00
12,09 180,00
12,12 180,00
12,06 180,00
12,21 180,00
12,01 180,00
12,11 180,00
12,31 180,00
12,18 180,00
12,09 180,00
12,22 180,00
12,16 180,00
12,16 180,00
12,11 180,00
12,15 180,00
12,19 180,00
12,21 180,00
12,32 180,00
12,10 180,00
12,18 180,00
12,20 180,00
12,00 180,00
12,32 180,00
12,17 180,00
12,09 180,00
12,05 180,00
12,15 180,00
12,44 180,00
12,14 180,00
11,82 180,00
12,05 180,00
12,22 180,00
12,02 180,00
11,87 180,00
11,67 180,00
12,23 180,00
12,14 180,00
12,06 180,00
11,92 180,00
12,20 180,00
11,85 180,00
12,13 180,00
12,09 180,00
12,08 180,00
12,20 180,00
12,00 180,00
12,01 180,00
11,99 180,00
12,33 180,00
12,05 180,00
11,93 180,00
11,61 180,00
12,13 180,00
12,16 180,00
11,97 180,00
11,79 180,00
12,21 180,00
12,00 180,00
12,00 180,00
12,04 180,00
11,84 180,00
11,90 180,00
11,95 180,00
12,03 180,00
11,94 180,00
12,05 180,00
11,90 180,00
12,00 180,00
11,67 180,00
11,08 180,00
11,63 180,00
12,32 180,00
11,97 180,00
12,11 180,00
11,71 180,00
11,85 180,00
12,29 180,00
12,09 180,00
11,81 180,00
12,07 180,00
12,02 180,00
12,10 180,00
11,96 180,00
11,98 180,00
12,00 180,00
11,99 180,00

Control data

Torque

12,30
12,13
12,24
12,20
12,01
12,24
12,13
12,10
12,17
12,24
12,12
12,20
12,18
12,17
12,24
12,05
12,18
12,01
12,13
12,25
12,12
12,17
12,14
12,15
12,24
12,22
12,18
12,13
12,14
12,12
12,30
12,14
12,17
12,13
12,08
12,21
12,15
12,14
12,19
12,03
12,10
12,11
12,12
12,03
11,92
12,16
12,06
11,82
11,71
11,96
12,11
12,01
11,87
12,04
11,71
11,91
12,08
12,07
12,16
11,97
11,90
1,77
12,12
11,91
11,82
11,79
11,96
12,06
11,81
11,86
11,99
11,94
11,72
11,98
11,91
11,93
11,95
12,03
12,02
11,95
11,96
11,91
11,64
11,26
11,75
12,44
12,01
12,13
11,63
11,88
12,23
11,89
11,75
12,02
11,86
12,00
11,84
11,89
12,00
11,86

Angle

181,50
180,75
182,25
181,75
179,75
182,00
181,25
180,75
182,25
183,25
180,75
182,50
181,75
186.25
185,75
183,75
182,25
182,00
181,00
184,25
182,75
182,75
182,25
183,00
182,50
181,75
183,50
181,75
182,25
182,00
183,75
182,00
181,00
180.50
180.25
183,50
181,00
182,50
184,00
182,00
181,75
180,75
180,75
181,50
181,25
182,25
182,50
182,25
180.25
181,00
184,25
185,00
182,50
182,00
180,00
182,50
183,75
183,50
183,50
186.50
183,50
181,75
184,25
181,50
182,00
181,00
181,50
182,75
181,50
182,75
180.50
183,75
181,50
181,00
183,75
182,00
181,75
182,75
183,25
181,50
183,50
181,00
182,50
181,50
181,50
184,75
184,25
182,75
180.25
183,75
180,75
181,25
183,50
182,00
182,75
181,75
182,00
183,00
181,75
181,25

Standard deviation:
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Difference

Torque

0,00
0,05
0,08
0,08
0,15
0,04
0,18
0,19
0,03
0,14
0,17
0,06
0,03
0,20
0,14
0,04
0,06
0,05
0,08
0,24
0,01
0,14
0,04
0,06
0,02
0,06
0,02
0,02
0,01
0,07
0,09
0,18
0,07
0,05
0,12
0,21
0,17
0,03
0,10
0,02
0,05
0,33
0,02
0,21
0,13
0,06
0,04
0,05
0,04
0,27
0,03
0,05
0,05
0,16
0,14
0,22
0,01
0,01
0,04
0,03
0,11
0,22
0,21
0,14
0,11
0,18
0,17
0,10
0,16
0,07
0,22
0,06
0,28
0,06
0,07
0,03
0,00
0,00
0,08
0,10
0,06
0,09
0,03
0,18
0,12
0,12
0,04
0,02
0,08
0,03
0,06
0,20
0,06
0,05
0,16
0,10
0,12
0,09
0,00
0,13

0,073

Angle

1,50
0,75
2,25
1,75
0,25
2,00
1,25
0,75
2,25
3,25
0,75
2,50
1,75
6,25
575
3,75
2,25
2,00
1,00
4,25
2,75
2,75
2,25
3,00
2,50
1,75
3,50
1,75
2,25
2,00
3,75
2,00
1,00
0,50
0,25
3,50
1,00
2,50
4,00
2,00
1,75
0,75
0,75
1,50
1,25
2,25
2,50
2,25
0,25
1,00
4,25
5,00
2,50
2,00
0,00
2,50
3,75
3,50
3,50
6,50
3,50
1,75
4,25
1,50
2,00
1,00
1,50
2,75
1,50
2,75
0,50
3,75
1,50
1,00
3,75
2,00
1,75
2,75
3,25
1,50
3,50
1,00
2,50
1,50
1,50
4,75
4,25
2,75
0,25
3,75
0,75
1,25
3,50
2,00
2,75
1,75
2,00
3,00
1,75
1,25

1,319





Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model:
Target torque:

CCBAW153
12,0 Nm

Angle degree: 180°

13,8

EB3050
80 % of max. torque

Serial no:

Tool without angle correction

13,4
13,1

12,7

12,4 4 It
12,0 -

) —e— Torque, Tool

A

11,6
11,3

—a— Torque, Control

! M1

10,9

10,6
10,2

19 28 37 46 55

Measurement

193

64

73 82 91 100

190

188
185

\A.A.RA

183

fJ\A A AAR

—

—e— Angle degree,
Tool

ﬁAAA
M

Vs A\ MV

—
$

pdle Nt J )

180
177

—a— Angle degree,

175

Control

172
170

167

28 37 46 55

Measurement

64

73 82 91 100
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Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen \ Operator Name ~ Czapla Date  25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3050_| 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 MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 25.06.2019 09:02:48 to 25.06.2019 09:18:29

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.229 Nm/A;

190 USL
P — - — - — - — - — - — - — - — - — -—-—— "= - — - — - — - — *+3s
— \
=185 %s\ / X )
5 | Tl oo P AR g Ao M s
— | Wﬁ% / VE R \ )
& 180 x
3 - - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — 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 LSt ‘ x _USL 4, LSL ‘ x ‘ USL 4 901
] | | F 1 99,99 | | |
T og Foc S w w 0,1
325 ] | | 25 % 99.5 ‘ ; /X%
c b C | I X
S 20~ | | ~208 ; % | | | 5
g - ! I A ! F S s 70 | ‘ | 30 X
= 15 15 g & | | o
2] | \ T2 o 30 ‘ | ‘ 0 &
= | - 3] ) |
8 10 E ‘ \ ‘ = 10 é 5 T 95 [
2 ] | \ .- | | | 095
5 | \ 5 & 0,1 Z ! | '
i yl |i;L g | | | 99,99
0 L e B I | 0 0,001 T 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 182.2850
LSL 170.00 Xmin 179.75 X-3s 178.3006
usL 190.00 Xmax 186.50 X+3s 186.2694
T 20.00 R 6.75 6s 7.9687
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 2.51
Critical capability index = Cmk 1.94
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 25.06.2019
Ser.No. EB3050_| Characteristic

Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 11,86

Ord. No CCBAW153 Ser.No 1024210 LSL 8,86

T o USL 15,17

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.229 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,30 12,13 12,24 12,20 12,01 12,24 12,13 12,10 12,17 12,24
1024210 VM1698-4 181,50 | 180,75 | 182,25 | 181,75 | 179,75 182,00 181,25 180,75 | 182,25 | 183,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 12,12 12,20 12,18 12,17 12,24 12,05 12,18 12,01 12,13 12,25
1024210 VM1698-4 180,75 | 182,50 | 181,75 | 186,25 | 185,75 @ 183,75 | 182,25 182,00 | 181,00 | 184,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 12,12 12,17 12,14 12,15 12,24 12,22 12,18 12,13 12,14 12,12
1024210 VM1698-4 182,75 | 182,75 | 182,25 | 183,00 | 182,50 @ 181,75 | 183,50 @ 181,75 | 182,25 | 182,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 12,30 12,14 12,17 12,13 12,08 12,21 12,15 12,14 12,19 12,03
1024210 VM1698-4 183,75 | 182,00 | 181,00 A 180,50 | 180,25 183,50 | 181,00 @ 182,50 | 184,00 | 182,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,10 12,11 12,12 12,03 11,92 12,16 12,06 11,82 11,71 11,96
1024210 VM1698-4 181,75 | 180,75 | 180,75 | 181,50 | 181,25 182,25 | 182,50 @ 182,25 | 180,25 | 181,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 12,11 12,01 11,87 12,04 11,71 11,91 12,08 12,07 12,16 11,97
1024210 VM1698-4 184,25 | 185,00 | 182,50 & 182,00 | 180,00 182,50 | 183,75 @ 183,50 | 183,50 | 186,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 11,90 11,77 12,12 11,91 11,82 11,79 11,96 12,06 11,81 11,86
1024210 VM1698-4 183,50 | 181,75 | 184,25 | 181,50 | 182,00 181,00 @ 181,50 182,75 | 181,50 @ 182,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 11,99 11,94 11,72 11,98 11,91 11,93 11,95 12,03 12,02 11,95
1024210 VM1698-4 180,50 | 183,75 | 181,50 | 181,00 | 183,75 182,00 181,75 182,75 | 183,25 | 181,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2019\EB3050_IM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_| Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 11,86
Ord. No CCBAW153 Ser.No 1024210 LSL 8,86

o o USL 15,17
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.229 Nm/A;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 11,96 11,91 11,64 11,26 11,75 12,44 12,01 12,13 11,63 11,88
1024210 VM1698-4 183,50 181,00 182,50 181,50 181,50 184,75 184,25 182,75 180,25 183,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 12,23 11,89 11,75 12,02 11,86 12,00 11,84 11,89 12,00 11,86
1024210 VM1698-4 180,75 181,25 183,50 182,00 182,75 181,75 182,00 183,00 181,75 181,25
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen \ Operator Name ~ Czapla Date  25.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  EB3050_| Char.Descr. 3000010-12 Inspection Val. 180,00 10,00 i USL 190,00
Serial No. 176433 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 MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 25.06.2019 09:02:48 to 25.06.2019 09:18:29
Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.229 Nm/A,
190 1 USL
=185
g i
O, ]
N a _
i 180 ] X
—
b= i}
o 4
o
S i}
™ 175i
170 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 - 2 95 5
21,2 125 . 80 20 z
g - g £ 50 50 =
@ ° I | o
508 @ R=0 L0885 % 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
3000010-12 [Grad] --- 3000010-12 [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
N eff 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 25.06.2019
Ser.No. EB3050_| Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 6,32
Ord. No CCBAW153 Ser.No 176433 LSL 0,00
T o USL 15,17
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.229 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176433 3000010-12 12,30 12,18 12,16 12,12 11,86 12,20 12,31 12,29 12,20 12,10
176433 3000010-12 180,00 | 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
176433 3000010-12 12,29 12,14 12,21 11,97 12,10 12,09 12,12 12,06 12,21 12,01
176433 3000010-12 180,00 | 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
176433 3000010-12 12,11 12,31 12,18 12,09 12,22 12,16 12,16 12,11 12,15 12,19
176433 3000010-12 180,00 | 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
176433 3000010-12 12,21 12,32 12,10 12,18 12,20 12,00 12,32 12,17 12,09 12,05
176433 3000010-12 180,00 | 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
176433 3000010-12 12,15 12,44 12,14 11,82 12,05 12,22 12,02 11,87 11,67 12,23
176433 3000010-12 180,00 | 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
176433 3000010-12 12,14 12,06 11,92 12,20 11,85 12,13 12,09 12,08 12,20 12,00
176433 3000010-12 180,00 | 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
176433 3000010-12 12,01 11,99 12,33 12,05 11,93 11,61 12,13 12,16 11,97 11,79
176433 3000010-12 180,00 | 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
176433 3000010-12 12,21 12,00 12,00 12,04 11,84 11,90 11,95 12,03 11,94 12,05
176433 3000010-12 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
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Machine Capability Study Page
Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 25.06.2019
Ser.No. EB3050_| Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 6,32
Ord. No CCBAW153 Ser.No 176433 LSL 0,00
o o USL 15,17
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.229 Nm/A;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
176433 3000010-12 11,90 12,00 11,67 11,08 11,63 12,32 11,97 12,11 11,71 11,85
176433 3000010-12 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176433 3000010-12 12,29 12,09 11,81 12,07 12,02 12,10 11,96 11,98 12,00 11,99
176433 3000010-12 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2019\EB3050_|1.DFD
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

CCBAW153
12,0 Nm
180°

Torque graphs
Serial no:  EB3050
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

Right Angle Tool
Type: Cleco-CCBAW153

Serial no.: ED9607
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Homologation of nutrunners
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Homologation of nutrunners

Document no: 011/2019

Date:

Note:

26.06.2019

Test sheet no. 2

Machine Capability Study 30 %

Multi-stage tightening system Speed 50 rpm

Single-stage tightening system ] Speed 100 %

Manufacturer: Apex Tool Group Serial no: ED9607

Test torque: Tg min. + 0.3 (Tqg max. - Tq min.) 7,65 Nm

Hard joint (H) 45,83 Nm / Revolution Angle degree

Soft joint (L) 3,72 Nm / Revolution Angle degree
H

Tolerance down / up 6,89-8,42 Nm

Tolerance down / up 10 %

Average torque 7,64 Nm

Standard deviation 0,170 Nm

Torque scatter (99,73%) 0,59 Nm

Cm 2,58

Crni 2,53

Min. C,, hard/soft (lowest value) 2,58

Min. Cx hard/soft (lowest value) 2,53

Capability is reached if minimum C,, value 21.67

SN: ED9607 Page 3 of 67
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8,8 %

570 rpm

30°
360°
L

6,89 - 8,42 Nm
10 %

7,44 Nm

0,06 Nm
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  24.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  ED9607_d Char.Descr. VM 1698-4 Inspection Val. 7,65 0,77 i USL 8,42
Serial No. 1024210 Unit Nm 076 ILSL 689
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 24.06.2019 07:41:03 to 24.06.2019 07:56:03
Rem.  TQ 30% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.239 Nm/A;
8,4 USL
8,24
. |
= 8,0 - — - — - — - — - — - — - = - = = — - — = = — = — = — = — = — = X+3s
£78 X
SN A% [50et09t [0 Pot « ;
§ 70y S T R A o — PR A
g - Fiks Kol
> 7.4 i ——————————————————————————————————————— X-3s
7,2
7,04
b 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
o \ \ \ F o= 1 ‘ 0.1
220 | ; | —20 & 99,5
& 7 \ \ \ R 95 | 5
515 ‘ F155 ‘ <
g 157 ‘ N ‘ - I () ‘ KU
2, - | | - &2 | 3
£ 10 ] i “10= o 30 | 70 o
© ] ! / I C g | I
o r = 5 95
S _] \ \ . B |
< 5 -5 @ 99,5
] | / | C x 0,1 ‘
] C i | 99,99
O - | | | | T I T | T | 0 0,001 T T T T T T T T T T T T T T T T
70 72 74 76 78 80 82 84 69 71 73 75 77 79 81 83
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 7.65 X 7.6387
LSL 6.89 Xmin 7.44 X-3s 7.3424
usL 8.42 Xmax 7.82 X+3s 7.9350
T 1.53 R 0.38 6s 0.5925
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 2.58
Critical capability index = Cmk 2.53
S The requirements were met (Cm,Cmk) <

APEX VDI/VDE 2647 V0.1
\\htweO006\A ppData\ QW\QWE\M essWert\2019\ED9607_dM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 24.06.2019
Ser.No. ED9607_d Characteristic

Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 7,65

Ord. No CCBAW153 Ser.No 1024210 LSL 6,89

T o USL 8,42

Remark TQ 30% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.239 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 7,70 7,75 7,67 7,70 7,64 7,72 7,75 7,69 7,76 7,59
1024210 VM1698-4 29,75 30,25 30,00 30,25 29,50 30,50 30,25 30,25 31,00 29,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 7,66 7,63 7,65 7,76 7,60 7,49 7,65 7,59 7,56 7,58
1024210 VM1698-4 29,75 29,00 29,75 31,50 29,75 29,00 30,00 29,75 29,75 29,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 7,63 7,49 7,57 7,60 7,70 7,48 7,54 7,69 7,64 7,58
1024210 VM1698-4 30,00 28,75 29,25 29,25 30,75 28,75 29,50 30,75 30,50 29,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 7,80 7,73 7,78 7,77 7,69 7,69 7,78 7,71 7,73 7,75
1024210 VM1698-4 31,75 31,00 31,50 31,00 30,00 30,25 30,75 30,00 30,75 30,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 7,57 7,79 7,82 7,67 7,76 7,72 7,81 7,79 7,59 7,82
1024210 VM1698-4 29,00 30,75 31,50 29,75 31,25 30,00 30,75 30,75 28,50 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 7,67 7,73 7,49 7,68 7,76 7,63 7,64 7,44 7,55 7,61
1024210 VM1698-4 29,75 29,75 28,00 29,75 30,50 29,00 28,75 27,50 28,75 29,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 7,55 7,71 7,59 7,46 7,57 7,57 7,58 7,61 7,59 7,66
1024210 VM1698-4 28,50 30,00 29,25 27,75 29,50 29,25 29,25 29,75 29,75 30,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 7,52 7,44 7,49 7,48 7,58 7,53 7,52 7,81 7,70 7,72
1024210 VM1698-4 29,00 28,50 29,00 29,25 30,50 29,75 29,75 32,25 31,00 31,25
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\ED9607_dM.DFD
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 24.06.2019
Ser.No. ED9607_d Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 7,65
LSL 6,89
Ord. No. CCBAW153 Ser.No. 1024210 USL 8.42

Remark TQ 30% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.239 Nm/A;

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 7,53 7,54 7,69 7,56 7,80 7,68 7,58 7,72 7,58 7,51
1024210 VM1698-4 29,50 29,25 30,50 29,75 31,75 30,50 29,50 31,00 29,50 29,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 7,62 7,78 7,53 7,64 7,62 7,51 7,56 7,54 7,59 7,58
1024210 VM1698-4 30,25 31,25 29,00 30,00 30,00 29,25 29,50 29,75 29,50 29,75
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\ED9607_dM.DFD

SN: ED9607 Page 6 of 67





Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Czapla Date  24.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  ED9607_d Char.Descr. 3000010-12 Inspection Val. 7,65 0,77 i USL 8,42

Serial No. 176434 Unit Nm 076 ILSL 689
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 24.06.2019 07:41.03 to 24.06.2019 07:56:04

Rem.  TQ 30% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.239 Nnm/A;

8,4 USL
8,24
1 |
= 8,0
= 7,8 |
N - _ _ _ _ _ __ _ L e _ Y.
R e e S
=] 7.6i X-3s
o
8 7,4
[92) 4
7,2
7,04
b LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-38+3s
o5 7LSL ‘ )‘< ‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R ]| | o 01
%20 1k 20 = 99,5
g 1 Il - &, % 5
g 1k Sz o 0 &
> ] | E o = o
Q - [ e T
210° 1\1 ETR TR 0 &
2 1 | Fo2 5 95 '
2 ] | I -
< 5 5 © 99,5
] 1 Mt 1 C 4 0,1
] I ’}N C 99,99
O T T | T T T O 0,001 T T T T T T T T T T T T T T
70 72 74 76 78 80 82 84 69 71 73 75 77 79 81 83
3000010-12 [Nm] ND _, 3000010-12 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 7.65 X 7.6908
LSL 6.89 Xmin 7.65 X-3s 7.6310
usL 8.42 Xmax 7.74 X+3s 7.7506
T 1.53 R 0.09 6s 0.1196
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 12.79
Critical capability index = Cmk 12.19
S 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 24.06.2019
Ser.No. ED9607_d Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 7,65
LSL 6,89
Ord. No. CCBAW153 Ser.No. 176434
ra.- o erNo usL 8,42
Remark TQ 30% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.239 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176434 3000010-12 7,71 7,70 7,69 7,68 7,67 7,69 7,69 7,69 7,72 7,66
176434 3000010-12 30,00 31,00 30,00 31,00 30,00 30,00 30,00 31,00 31,00 29,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
176434 3000010-12 7,68 7,68 7,70 7,68 7,72 7,67 7,69 7,70 7,66 7,68
176434 3000010-12 30,00 29,00 30,00 32,00 30,00 30,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
176434 3000010-12 7,71 7,68 7,70 7,74 7,70 7,68 7,65 7,69 7,73 7,69
176434 3000010-12 30,00 29,00 30,00 30,00 31,00 29,00 30,00 31,00 31,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
176434 3000010-12 7,70 7,70 7,67 7,66 7,71 7,66 7,68 7,70 7,71 7,70
176434 3000010-12 33,00 31,00 32,00 32,00 30,00 31,00 32,00 30,00 31,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
176434 3000010-12 7,70 7,71 7,71 7,68 7,70 7,68 7,67 7,73 7,74 7,68
176434 3000010-12 30,00 32,00 32,00 30,00 31,00 30,00 31,00 32,00 29,00 32,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
176434 3000010-12 7,73 7,71 7,70 7,67 7,68 7,69 7,68 7,69 7,70 7,71
176434 3000010-12 30,00 30,00 29,00 30,00 30,00 30,00 29,00 28,00 29,00 29,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
176434 3000010-12 7,66 7,71 7,67 7,71 7,68 7,66 7,71 7,66 7,66 7,68
176434 3000010-12 29,00 31,00 30,00 29,00 30,00 30,00 30,00 30,00 31,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
176434 3000010-12 7,68 7,67 7,70 7,70 7,66 7,67 7,68 7,72 7,68 7,70
176434 3000010-12 30,00 29,00 29,00 30,00 31,00 30,00 30,00 33,00 31,00 33,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\ED9607_d1.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 24.06.2019
Ser.No. ED9607_d Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 7,65
LSL 6,89
Ord. No. CCBAW153 Ser.No. 176434
ra.- o erNo usL 8,42
Remark TQ 30% hard +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.239 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
176434 3000010-12 7,70 7,70 7,70 7,70 7,68 7,68 7,70 7,67 7,70 7,72
176434 3000010-12 30,00 30,00 31,00 30,00 33,00 31,00 30,00 31,00 29,00 29,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176434 3000010-12 7,69 7,73 7,70 7,72 7,67 7,67 7,68 7,68 7,68 7,67
176434 3000010-12 30,00 31,00 29,00 31,00 31,00 29,00 30,00 30,00 29,00 30,00

Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\ED9607_d1.DFD
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Homologation of nutrunners

Model:
Serial no:

Torque graphs

CCBAW153
ED9607

SN: ED9607 Page 10 of 67

Machine Capability Study 30 %

Angle degree: 30°
Test torque:

7,7 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





Machine Capability Study

Control System

Page 1/1

Plant ATG Westhausen

‘ Operator Name  Czapla

Date  24.06.2019

Ord. No. CCBAW153

Parttype CCBAW153

‘ Contr.item yes

Serial No.  ED9607_c

Char.Descr. VM 1698-4
Serial No. 1024210

Unit

Inspection Val. 7,65

077 1USL 842

-0,76 :LSL 6,89

Char.Type variable

Tolerance value 10 %

‘ Decimal PI. 2

Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 24.06.2019 08:00:23 to 24.06.2019 08:15:37

Rem.  TQ 30% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.239 Nnm/A;

8,4 USL
8,24
L 80
[S |
Z. 7,8
< |
@16 — - — - i -, - - — - - - - - - - X+3s
g 7%&&%7&% Mﬁ%%%** **%ﬁg@%* i vt oy =X
S 74+ : \/ S : S TSGR0 1
- - —-"="" —-"=-""—"\ - —'\ =" —'\ - —' - —' - — - — - — - — - — - — - — X-3s
7,2
7,04
b LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-3s _ x+3s x-3s _ X+3s
305t - USL_ 4, LSL I USL 4 901
N E ‘ ‘ ‘ E '?T 99,99 1 1 ‘ 01
I N I FBE 99,5 B '
o - C | | |
g 20- | | c08 % S 5
g N | - S = 70 S )
S 157 U -158 = \ \ a
f‘_,:) ! \ C = a8 30 i ‘ ' 70 -
g0 N ' S 5 i S 95 !
2 7 | [l 2 | r % ‘ | | 995
54 v | E5 @ 0,1 | w ’
1 il g ' e 99,99
0 T \J/\ [ L T ] =0 0,001 — T T T \‘ T ‘\ T ‘ T T T T T T T T
70 72 74 76 78 80 82 84 69 71 73 75 77 79 81 83
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 7.65 X 7.4402
LSL 6.89 Xmin 7.33 X-3s 7.2734
usL 8.42 Xmax 7.57 X+3s 7.6070
T 1.53 R 0.24 6s 0.3336
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 4.59
Critical capability index Cmk 3.30
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 24.06.2019
Ser.No. ED9607_c Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 7,65
LSL 6,89
Ord. No. CCBAW153 Ser.No. 1024210 USL 8.42

Remark TQ 30% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.239 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 7,38 7,50 7,50 7,47 7,44 7,52 7,43 7,45 7,40 7,39
1024210 VM1698-4 348,50 | 359,75 | 361,00 | 359,00 | 355,50 @ 362,75 355,25 @ 356,25 | 354,25 | 353,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 7,40 7,43 7,44 7,54 7,55 7,53 7,50 7,33 7,33 7,53
1024210 VM1698-4 353,75 | 281,00 @ 356,75 | 371,75 | 372,50 @ 372,50 367,25 @ 344,75 | 345,75 | 366,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 7,46 7,45 7,38 7,56 7,47 7,39 7,38 7,41 7,42 7,49
1024210 VM1698-4 359,25 | 357,75 | 352,00 | 369,25 | 360,25 @ 352,00 350,75 355,75 | 354,25 | 361,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 7,45 7,44 7,43 7,54 7,47 7,45 7,46 7,50 7,40 7,45
1024210 VM1698-4 359,50 | 359,00 357,25 | 367,50 | 363,00 360,00 361,25 364,50 @ 355,00 | 360,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 7,49 7,37 7,41 7,41 7,43 7,42 7,41 7,45 7,55 7,41
1024210 VM1698-4 363,50 | 352,25 | 354,50 | 356,00 | 359,00 357,75 356,00 358,25 | 368,50 | 355,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 7,38 7,42 7,49 7,38 7,39 7,38 7,44 7,43 7,40 7,37
1024210 VM1698-4 353,50 | 356,25 | 361,25 | 352,50 | 353,25 @ 354,50 358,75 @ 357,50 | 354,50 | 349,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 7,40 7,38 7,39 7,51 7,47 7,49 7,45 7,44 7,44 7,39
1024210 VM1698-4 356,00 | 354,00 @ 354,75 | 368,00 | 362,00 364,25 360,50 359,50 @ 360,75 | 353,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 7,44 7,40 7,43 7,42 7,39 7,41 7,52 7,43 7,42 7,46
1024210 VM1698-4 359,00 | 354,75 @ 360,50 | 357,00 | 356,00 357,00 367,00 360,00 @ 358,00 | 361,25
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\ED9607_cM.DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 24.06.2019
Ser.No. ED9607_c Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 7,65
Ord. No CCBAW153 Ser.No 1024210 LSL 6,89

T o USL 8,42
Remark TQ 30% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.239 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 7,38 7,38 7,42 7,40 7,47 7,39 7,34 7,40 7,52 7,51
1024210 VM1698-4 353,50 353,25 358,50 356,00 363,75 356,25 351,25 356,25 367,00 367,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 7,37 7,45 7,38 7,51 7,55 7,53 7,48 7,57 7,38 7,42
1024210 VM1698-4 354,50 361,00 355,50 367,50 372,00 367,75 362,00 374,75 355,50 357,75

Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\ED9607_cM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date  24.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  ED9607_c Char.Descr. 3000010-12 Inspection Val. 7,65 0,77 EUSL 8,42
Serial No. 176434 Unit Nm 076 ILSL 689
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 10/ 1026388 nges. 100
Evaluation from 24.06.2019 08:00:29 to 24.06.2019 08:15:37
Rem.  TQ 30% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.239 Nm/A;
8,4 USL
8,24
1 |
E'S,Oi
~ 787 -
S Sy e R 2 R T2 TS S Xt SR S e A RSS2 s RN BB R e oo |3 X+3s
S 76— = T e SR HESOEORR SOOI RO TR0 08 o6 Z 3 3s
8 |
8 7,4
[92) 4
7,2
7,04
b LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-883s x-36r3s
35 7LSL X USLﬁ 35 LSL >‘( USL 0,001
B F 1 99,99 hl
130 i f30w b 01
5 | S s ‘
g 257 I B 95 5
S b E c 1 —
@ 20 | \‘\ =20 % T 70 30 0=
215 I “15& o 3 0 &
e ' Fo2 !
% 10- I 105 i 0
< B S [] 99,5
5 i =5 x 0,1
] | c 99,99
0 L O I I N B B B 0 0,001 — T T T T T T T T T T T T T T T
70 72 74 76 78 80 82 84 69 71 73 75 77 79 81 83
3000010-12 [Nm] ND _, 3000010-12 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 7.65 X 7.6648
LSL 6.89 Xmin 7.65 X-3s 7.6247
usL 8.42 Xmax 7.72 X+3s 7.7049
T 1.53 R 0.07 6s 0.0802
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 19.07
Critical capability index Cmk 18.83
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 24.06.2019
Ser.No. ED9607_c Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 7,65
Ord. No CCBAW153 Ser.No 176434 LSL 6,89
. . SINE- USL 8,42

Remark TQ 30% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.239 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176434 3000010-12 7,66 7,67 7,66 7,65 7,66 7,68 7,65 7,68 7,68 7,67
176434 3000010-12 359,00 | 363,00 @ 364,00 @ 365,00 | 364,00 367,00 365,00 363,00 359,00 | 360,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
176434 3000010-12 7,67 7,65 7,67 7,68 7,66 7,66 7,66 7,65 7,67 7,66
176434 3000010-12 363,00 | 363,00 363,00 @ 382,00 | 379,00 382,00 379,00 358,00 358,00 | 382,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
176434 3000010-12 7,67 7,66 7,66 7,66 7,65 7,67 7,68 7,69 7,67 7,65
176434 3000010-12 368,00 | 364,00 @ 361,00 @ 380,00 | 366,00 362,00 363,00 363,00 361,00 | 370,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
176434 3000010-12 7,67 7,65 7,65 7,68 7,66 7,68 7,66 7,72 7,67 7,69
176434 3000010-12 363,00 | 366,00 @ 367,00 @ 383,00 | 364,00 364,00 365,00 370,00 @ 363,00 | 367,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
176434 3000010-12 7,69 7,65 7,65 7,68 7,66 7,65 7,66 7,68 7,65 7,66
176434 3000010-12 367,00 | 361,00 361,00 @ 362,00 | 366,00 362,00 360,00 368,00 377,00 | 361,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
176434 3000010-12 7,66 7,67 7,67 7,65 7,65 7,67 7,66 7,65 7,66 7,66
176434 3000010-12 360,00 | 364,00 @ 381,00 @ 363,00 | 366,00 366,00 365,00 364,00 362,00 | 364,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
176434 3000010-12 7,65 7,67 7,65 7,67 7,69 7,66 7,66 7,67 7,65 7,65
176434 3000010-12 365,00 | 364,00 @ 361,00 @ 380,00 | 368,00 368,00 371,00 367,00 @ 370,00 | 362,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
176434 3000010-12 7,67 7,67 7,67 7,66 7,66 7,68 7,68 7,66 7,66 7,66
176434 3000010-12 371,00 | 361,00 @ 366,00 @ 364,00 | 365,00 360,00 370,00 364,00 364,00 | 370,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\ED9607_c1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 24.06.2019
Ser.No. ED9607_c Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 7,65
Ord. No CCBAW153 Ser.No 176434 LSL 6,89

T o USL 8,42
Remark TQ 30% soft +/-10% * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.239 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
176434 3000010-12 7,66 7,66 7,66 7,66 7,66 7,68 7,65 7,65 7,65 7,66
176434 3000010-12 362,00 361,00 366,00 363,00 369,00 366,00 361,00 365,00 377,00 378,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176434 3000010-12 7,65 7,69 7,66 7,67 7,65 7,70 7,69 7,66 7,67 7,65
176434 3000010-12 366,00 363,00 364,00 372,00 381,00 382,00 369,00 385,00 366,00 366,00

Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\ED9607_c1.DFD
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Homologation of nutrunners

Model:
Serial no:

Torque graphs

CCBAW153
ED9607

SN: ED9607 Page 17 of 67

Machine Capability Study 30 %

Angle degree: 360°
Test torque:

7,7 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





Homologation of nutrunners

Document no: 011/2019

Date:

Note:

26.06.2019

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: ED9607

Test torque: Tq min. + 0.8 (Tq max. - Tq min.) 12,90 Nm

Hard joint (H) 77,76 Nm / Revolution Angle degree

Soft joint (L) 6,36 Nm / Revolution Angle degree
H

Tolerance down / up 11,61-14,19 Nm

Tolerance down / up 10 %

Average torque 12,96 Nm

Standard deviation 0,11 Nm

Torque scatter (99,73%) 0,65 Nm

o 3,97

Crnk 3,79

Min. C, hard/soft (lowest value) 3,97

Min. C, hard/soft (lowest value) 3,60

Capability is reached if minimum C,, value 21.67

SN: ED9607 Page 18 of 67

Annex 2

Page 2 of 3

8,8 %

570 rpm

30°
360°
L

11,61-14,19 Nm
10 %

12,73 Nm

0,10 Nm

0,62 Nm

4,16

3,60





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 19.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  ED9607_h Char.Descr. VM 1698-4 Inspection Val. 12,90 1,29 i USL 14,19
Serial No. 1024210 Unit Nm 129 ILSL 1161
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.06.2019 14:05:13 to 19.06.2019 14:17:33
Rem.  TQ 80% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.236 Nm/A;
: uUsL
14,0
1135
E e %+3s
< 130 N \ ] A %=
3 130 WMWW\ AN (el /,X,X%%?Z&g( PPN 1 ¢ K
g 125 -0 — - — - — - — - — - — = — - — - — - — - — - — - X-3s
> ' ]
12,0
§ LSL
11,54 \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X35 _ X+3s X35 _ X+3s
255k e USL 25 LSL ‘ X ‘ USL 0,001
P ol - o 9 - 01
20— ST F20 & 99,5 : g ’
g | | -8 95 —lr o 5
515 F155 ‘ ‘ ‘ <
g ! ! FS w70 | ‘ | 30 X
2, - | | - &2 | | 3
£ 104 L | “w0s & 0 ] ! 1 04
2 1 o2 5 ‘ 95 '
2 T | . & F
< 5 \ -5 ®© 7 | 99,5
] | | C 4 0,1 : }
] il g —— 99,99
07]7 T T T T T T O 0,001 T T L T T T T L T
115 120 125 130 135 14,0 11,5 12,0 12,5 13,0 13,5 14,0
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 12.90 X 12.9593
LSL 11.61 Xmin 12.71 X-3s 12.6346
usL 14.19 Xmax 13.20 X+3s 13.2840
T 2.58 R 0.49 6s 0.6493
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 3.97
Critical capability index Cmk 3.79
S 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 19.06.2019
Ser.No. ED9607_h Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 1024210 LSL 1161
- S USL 14,19

Remark TQ 80% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.236 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,88 12,81 12,86 12,75 13,01 12,98 13,07 13,02 12,91 13,00
1024210 VM1698-4 30,50 30,00 30,00 29,50 30,50 30,50 31,25 30,50 30,25 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 13,02 12,91 13,07 13,05 12,96 13,02 12,82 13,02 12,94 12,71
1024210 VM1698-4 30,50 29,75 30,50 30,50 30,50 30,00 30,00 30,25 30,50 29,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 12,79 12,74 12,96 13,09 12,90 12,82 12,93 13,19 12,76 12,84
1024210 VM1698-4 29,50 29,25 29,75 30,50 30,25 29,75 29,75 31,00 30,00 29,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 13,04 12,98 12,78 12,96 13,07 13,13 12,91 12,94 13,00 12,88
1024210 VM1698-4 30,75 30,25 29,25 30,00 30,75 30,50 29,50 30,00 30,25 29,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,91 12,88 12,81 12,93 12,95 13,00 13,03 12,97 13,02 12,96
1024210 VM1698-4 30,00 29,75 29,25 30,25 30,25 30,25 30,25 30,25 30,75 29,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 13,12 12,90 12,94 12,88 12,77 12,98 12,72 13,14 13,12 12,95
1024210 VM1698-4 30,75 30,25 30,50 30,00 29,25 30,50 29,25 31,50 30,50 29,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 13,04 13,06 13,01 13,09 13,09 13,20 13,02 13,03 13,03 12,88
1024210 VM1698-4 30,75 30,50 30,00 30,50 30,25 30,75 30,25 29,75 30,25 29,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 13,16 12,95 12,94 12,94 12,95 12,78 12,98 13,09 13,02 12,97
1024210 VM1698-4 30,75 29,75 29,75 30,00 29,75 29,00 30,00 30,50 30,50 30,00
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 19.06.2019
Ser.No. ED9607_h Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 1024210 LSL 1161

T o USL 14,19
Remark TQ 80% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.236 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 12,93 12,90 12,87 13,07 13,02 13,02 12,92 13,03 13,04 12,87
1024210 VM1698-4 30,25 30,00 29,75 30,50 30,50 30,25 29,75 30,25 29,75 29,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 12,97 12,87 13,10 13,02 13,06 12,96 12,77 12,95 12,79 13,04
1024210 VM1698-4 29,75 29,75 30,50 30,00 30,75 29,75 29,50 30,00 29,25 30,25
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 19.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  ED9607_h Char.Descr. 3000010-12 Inspection Val. 12,90 1,29 i USL 14,19
Serial No. 176434 Unit Nm  -129 LSL 1161 |

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.06.2019 14:05:13 to 19.06.2019 14:17:33
Rem.  TQ 80% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.236 Nnm/A;

: uUsL
14,0
1 ]
= 13,5
Z, ] X+3s
I - — - = - — - X — - — Ao T T T T T T %S T T T = — - — - —_ X
= 13,0 iyys@%w&&s&f%ﬁ% WW%%@&%WWWMWXWY X _
g E ffffffffffffffffffffffffffffffffffffff X-3s
S125-
[92) 4
12,0
§ LSL
11,54 \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3sX+3s
30 7LSL ‘ )‘< ‘ USLﬁ 30 LSL USL 0,001
e Nl EONULA S 01
207 i FBE 99,5 ’
c ] £ >
$20° ! 208 95 >
g ] 'l F S ©m 10 30 X
= 15j ‘ ‘ ‘ jl5 g f=an o
f‘_,:) ! i C = a8 30 70 -
= H E o
310 A £10 > 5 o5
< .- 1 .S 99,5
5- M -5 01 '
. | c 99,99
O ‘ 1T ‘ L ‘ T \i\l ‘ \I“l\ T ‘ L ‘ T T O 0,001 T T L L T
115 120 125 130 135 14,0 11,5 12,0 12,5 13,0 13,5 14,0
3000010-12 [Nm] ND _ 3000010-12 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 12.90 X 13.0201
LSL 11.61 Xmin 12.93 X-3s 12.8737
usL 14.19 Xmax 13.19 X+3s 13.1665
T 2.58 R 0.26 6s 0.2928
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 8.81
Critical capability index Cmk 7.99
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 19.06.2019
Ser.No. ED9607_h Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 176434 LSL 1161
T o USL 14,19
Remark TQ 80% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.236 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176434 3000010-12 12,98 12,96 13,02 12,99 13,01 12,96 12,99 13,06 12,95 12,98
176434 3000010-12 30,00 30,00 30,00 29,00 30,00 30,00 31,00 30,00 30,00 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
176434 3000010-12 12,98 13,06 13,03 12,97 12,98 13,04 12,97 12,95 13,05 12,93
176434 3000010-12 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 29,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
176434 3000010-12 13,05 13,06 13,11 13,16 13,08 12,98 13,02 12,97 13,07 13,04
176434 3000010-12 29,00 29,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 29,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
176434 3000010-12 13,01 13,02 12,99 12,97 13,19 12,98 13,00 13,07 12,99 13,02
176434 3000010-12 30,00 30,00 29,00 29,00 30,00 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
176434 3000010-12 13,04 13,05 12,95 13,06 13,04 13,05 12,98 13,06 13,04 13,01
176434 3000010-12 29,00 30,00 29,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
176434 3000010-12 13,06 13,02 13,04 13,10 13,04 12,98 13,02 12,98 13,02 13,05
176434 3000010-12 30,00 30,00 30,00 30,00 29,00 30,00 29,00 31,00 31,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
176434 3000010-12 12,96 12,99 13,00 13,05 13,11 13,08 12,98 13,05 13,06 13,08
176434 3000010-12 30,00 30,00 30,00 31,00 30,00 30,00 30,00 30,00 30,00 29,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
176434 3000010-12 13,02 12,96 13,01 13,05 13,00 12,94 12,97 13,04 13,04 12,99
176434 3000010-12 31,00 30,00 30,00 30,00 30,00 29,00 30,00 30,00 30,00 30,00
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 19.06.2019
Ser.No. ED9607_h Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 176434 LSL 1161
- S USL 14,19

Remark TQ 80% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.236 Nm/A;

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
176434 3000010-12 13,09 12,98 12,99 13,04 13,08 13,05 13,00 13,15 13,07 13,04
176434 3000010-12 30,00 30,00 29,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176434 3000010-12 13,05 12,98 13,00 13,02 13,00 12,97 12,98 12,97 12,96 12,98
176434 3000010-12 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 29,00 30,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: CCBAW153 Angle degree: 30°
Serial no:  ED9607 Test torque: 12,9 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 19.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  ED9607_g Char.Descr. VM 1698-4 Inspection Val. 12,90 1,29 i USL 14,19
Serial No. 1024210 Unit Nm 129 ILSL 1161

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.06.2019 13:24:53 to 19.06.2019 14:02:43
Rem.  TQ 80% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.236 Nnm/A;

: uUsL
14,0
135
£ ]
Z‘ -
S1304 - - T T T s s s s s s s s s s s X+3s
» ]
[e2] — _ 7 7 N ] B _ _ _ _ ] AV
2 R h
>N - - s s T T T T T T T T T T T T s T T e s e s e e s e Y - 4 X-3s
12,0
§ LSL
11,54 \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X X+3s X-3s X+3s
20 LSL ‘ USL 20 LSL ‘ ‘ USL 0,001
i L 1 99,99
t \ = | | 0.1
216 ‘ 16 = 99,5 ;
g ] | S | | 5
g 127 w 22 = 70 ‘ ‘ 3 =
] | T8 = | | o
m (=3 T T 1
£ s | -8 = o 30 | | 70 &
2 A L2 5 95 '
o | o | % |
< 4+ 4 o “// : 99,5
J : | @ 0,1 !
| | 99,99
O ‘ T T ‘ T \J\i/‘ [ ‘\lﬁ T T ‘ T 1T ‘ T T O 0,001 1 1T 1T \‘ ‘ T 1T L T
115 12,0 12,5 13,0 135 140 11,5 12,0 12,5 13,0 13,5 14,0
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 12.90 X 12.7252
LSL 11.61 Xmin 12.42 X-3s 12.4152
USL 14.19 Xmax 12.90 X+3s 13.0352
T 2.58 R 0.48 6s 0.6201
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 4.16
Critical capability index Cmk 3.60
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 19.06.2019
Ser.No. ED9607_g Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 1024210 LSL 1161
- S USL 14,19

Remark TQ 80% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.236 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,85 12,67 12,67 12,71 12,73 12,70 12,89 12,67 12,61 12,69
1024210 VM1698-4 374,00 | 384,00 357,00 | 383,25 | 365,25 @ 387,50 376,00 365,75 | 389,25 | 380,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 12,73 12,75 12,86 12,85 12,55 12,76 12,62 12,78 12,69 12,64
1024210 VM1698-4 372,25 | 370,25 | 367,75 | 366,25 | 366,00 @ 381,75 361,50 371,00 @ 359,75 | 363,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 12,80 12,87 12,84 12,90 12,81 12,57 12,62 12,67 12,60 12,87
1024210 VM1698-4 382,25 | 360,75 | 374,75 | 363,00 | 360,75 @ 366,75 356,75 @ 364,25 | 360,75 | 364,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 12,84 12,69 12,83 12,69 12,84 12,53 12,71 12,71 12,71 12,84
1024210 VM1698-4 349,75 | 346,75 | 392,25 | 345,25 | 359,75 @ 361,25 358,50 @ 361,00 @ 356,75 | 384,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,84 12,53 12,86 12,59 12,81 12,87 12,75 12,74 12,66 12,72
1024210 VM1698-4 387,00 | 33550 @ 351,75 | 339,25 | 360,25 @ 355,00 378,50 372,00 @ 371,50 | 363,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 12,70 12,86 12,61 12,80 12,67 12,64 12,68 12,79 12,57 12,58
1024210 VM1698-4 371,00 | 362,00 @ 346,25 | 357,25 | 360,25 @ 392,25 345,25 359,25 | 353,50 | 350,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,56 12,80 12,81 12,77 12,88 12,61 12,64 12,68 12,86 12,81
1024210 VM1698-4 349,75 | 361,75 | 358,75 | 355,25 | 378,25 & 346,00 347,00 370,50 @ 362,25 | 382,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 12,72 12,62 12,60 12,64 12,68 12,69 12,72 12,78 12,83 12,78
1024210 VM1698-4 353,75 | 372,25 | 343,25 | 349,50 | 362,00 357,25 365,25 362,00 @ 365,00 | 363,50
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 19.06.2019
Ser.No. ED9607_g Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 1024210 LSL 1161

T o USL 14,19
Remark TQ 80% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.236 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 12,81 12,83 12,78 12,70 12,87 12,69 12,80 12,80 12,80 12,61
1024210 VM1698-4 357,75 366,25 355,50 361,25 363,00 375,50 371,25 370,75 353,00 350,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 12,61 12,72 12,67 12,42 12,84 12,61 12,75 12,85 12,73 12,52
1024210 VM1698-4 349,75 341,00 359,75 351,50 355,25 350,00 370,50 371,25 365,75 355,25
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 19.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  ED9607_g Char.Descr. 3000010-12 Inspection Val. 12,90 1,29 i USL 14,19
Serial No. 176434 Unit Nm  -129 LSL 1161 |

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.06.2019 13:24:52 to 19.06.2019 14:02:42
Rem.  TQ 80% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.236 Nnm/A;

: uUsL
14,0
1 ]
=135
Z ]
N n _
T 130 Ttto0m00 S0 e 20 i 0 i S S o S S ST St T BB Sl X KBS
g8
S125-
[92) 4
12,0
§ LSL
11,54 \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*Be3s *-3$3s
305k 2 USL 39 LSL 7 USL 0,001
. Il U ] 01
207 it arS 99,5 4 ’
o - C |
S 20~ Il c08 % | 5
g ] 110 F S ©m 10 | 30 X
= 15j ‘ H jl5 g f=an ‘ o
40-:) ! C = a8 30 i 70 -
= B - 3] L.
©10 | -10 2 5 95 :
2 Il F = i3 995
5 — 11 O 5 & 0’ 1 I : | 3
] | c n 99,99
O ‘ T T ‘ T 1T ‘ T T l\ x‘ T 1T ‘ T 1T ‘ T T O 0,001 T T L T ‘ \‘ ‘ T T L T
115 12,0 125 13,0 135 140 115 12,0 12,5 13,0 13,5 14,0
3000010-12 [Nm] ND _ 3000010-12 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 12.90 X 12.9261
LSL 11.61 Xmin 12.90 X-3s 12.8697
USL 14.19 Xmax 12.98 X+3s 12.9825
T 2.58 R 0.08 6s 0.1128
N<r> 100 p<T> 100.00000 %
n sysL 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 22.88
Critical capability index Cmk 22.41
Es The requirements were met (Cm,Cmk) Eis
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Machine Capability Study Page

Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 19.06.2019
Ser.No. ED9607_g Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 176434 LSL 1161
- S USL 14,19

Remark TQ 80% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.236 Nm/A,

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176434 3000010-12 12,93 12,90 12,93 12,91 12,94 12,91 12,92 12,91 12,95 12,90
176434 3000010-12 377,00 | 390,00 @ 349,00 | 386,00 | 369,00 388,00 379,00 365,00 @ 389,00 | 384,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
176434 3000010-12 12,93 12,91 12,91 12,96 12,91 12,92 12,90 12,93 12,91 12,91
176434 3000010-12 365,00 | 368,00 363,00 @ 363,00 | 366,00 383,00 362,00 377,00 362,00 | 369,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
176434 3000010-12 12,90 12,97 12,96 12,94 12,94 12,93 12,94 12,90 12,93 12,90
176434 3000010-12 385,00 | 361,00 @ 380,00 | 362,00 | 360,00 368,00 358,00 362,00 361,00 | 363,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
176434 3000010-12 12,95 12,93 12,96 12,93 12,92 12,91 12,92 12,92 12,90 12,91
176434 3000010-12 357,00 | 345,00 @ 385,00 | 343,00 | 359,00 362,00 361,00 361,00 @ 359,00 | 384,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
176434 3000010-12 12,94 12,92 12,91 12,91 12,92 12,91 12,96 12,91 12,96 12,93
176434 3000010-12 382,00 | 335,00 @ 353,00 @ 343,00 | 359,00 353,00 382,00 378,00 368,00 | 364,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
176434 3000010-12 12,92 12,96 12,90 12,92 12,92 12,94 12,92 12,91 12,96 12,93
176434 3000010-12 367,00 | 359,00 @ 344,00 @ 356,00 | 363,00 388,00 338,00 358,00 358,00 | 344,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
176434 3000010-12 12,90 12,91 12,96 12,94 12,92 12,93 12,92 12,95 12,92 12,95
176434 3000010-12 346,00 | 359,00 @ 359,00 | 356,00 | 381,00 @ 344,00 345,00 365,00 @ 361,00 | 380,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
176434 3000010-12 12,96 12,92 12,91 12,91 12,95 12,93 12,93 12,96 12,92 12,91
176434 3000010-12 354,00 | 380,00 @ 342,00 | 344,00 | 360,00 356,00 365,00 364,00 362,00 | 363,00
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 19.06.2019
Ser.No. ED9607_g Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 12,90
Ord. No CCBAW153 Ser.No 176434 LSL 1161

T o USL 14,19
Remark TQ 80% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.236 Nm/A,
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
176434 3000010-12 12,92 12,92 12,93 12,91 12,94 12,94 12,92 12,92 12,91 12,92
176434 3000010-12 355,00 364,00 358,00 361,00 359,00 370,00 367,00 377,00 354,00 347,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176434 3000010-12 12,92 12,92 12,93 12,90 12,92 12,94 12,98 12,94 12,92 12,91
176434 3000010-12 355,00 338,00 358,00 349,00 357,00 346,00 363,00 367,00 359,00 360,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: CCBAW153 Angle degree: 360°
Serial no:  ED9607 Test torque: 12,9 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: 011/2019

Date:

Note:

26.06.2019

Test sheet no. 4

Machine Capability Study 100 %

Multi-stage tightening system Speed 50 rpm

Single-stage tightening system [l Speed 100 %

Manufacturer: Apex Tool Group Serial no: ED9607

Test torque: Tq max. 15,00 Nm

Hard joint (H) 90,73 Nm / Revolution Angle degree

Soft joint (L) 7,38 Nm / Revolution Angle degree
H

Tolerance down / up 13,50 - 16,50 Nm

Tolerance down / up 10 %

Average torque 15,12 Nm

Standard deviation 0,16 Nm

Torque scatter (99,73%) 0,97 Nm

o 3,08

Crnk 2,83

Min. C, hard/soft (lowest value) 3,08

Min. C, hard/soft (lowest value) 2,83

Capability is reached if minimum C,, value 21.67
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Czapla Date 18.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  ED9607_b Char.Descr. VM 1698-4 Inspection Val. 15,00 1,50 i USL 16,50
Serial No. 1024210 Unit Nm  -150 ILSL 1350

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 18.06.2019 15:25:50 to 18.06.2019 15:38:58
Rem.  TQ 100% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.237 Nnm/A;
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\ \ \ \ \ \ \ \ \ \
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Value No. _,
x3s _ x+3s X-3s _ X+3s
255k P USL 25 LSL ‘ X ‘ USL 0,001
P g A R — 01
20— ‘ | ‘ F20 & 99,5 : | / ’
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5 7 | | e | | 5
5 10{ | | }10 ..q_J o 30 : ! : 70 <
2 1 Fo2 5 ‘ 95 '
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< 5 -5 © > | 99,5
] | C 4 0,1 : !
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0777 T T T T T T T O 0,001 T T T | | T | | | | T
135 140 14,5 150 155 16,0 16,5 13,5 14,0 14,5 15,0 15,5 16,0 16,5
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 15.00 X 15.1212
LSL 13.50 Xmin 14.71 X-3s 14.6339
usL 16.50 Xmax 15.45 X+3s 15.6085
T 3.00 R 0.74 6s 0.9746
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 3.08
Critical capability index Cmk 2.83
S 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 18.06.2019
Ser.No. ED9607_b Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 1024210 LSL 13,50
- S USL 16,50

Remark TQ 100% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.237 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 15,20 15,07 14,93 15,19 15,16 15,04 15,24 15,45 15,24 15,27
1024210 VM1698-4 32,25 30,75 30,25 32,25 31,50 30,25 30,75 33,00 31,00 31,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 15,13 15,15 15,23 14,98 15,11 15,08 15,09 15,16 14,88 15,26
1024210 VM1698-4 30,50 30,75 30,25 28,75 29,75 29,25 29,25 30,00 28,25 30,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 15,09 14,79 15,02 15,09 15,30 15,25 15,09 14,96 15,24 15,38
1024210 VM1698-4 30,00 28,50 28,75 29,50 31,00 32,00 30,75 29,25 30,25 31,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 15,31 15,36 14,87 15,28 15,25 15,11 15,20 15,20 15,10 15,27
1024210 VM1698-4 31,25 31,50 28,25 29,50 29,75 29,25 30,25 30,00 29,50 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 15,30 15,18 15,20 15,12 15,26 15,19 14,87 15,24 15,30 15,05
1024210 VM1698-4 30,50 30,75 30,50 30,00 30,00 30,25 28,25 30,25 30,75 29,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 15,06 15,14 15,22 14,97 15,16 15,33 15,16 15,20 15,23 15,26
1024210 VM1698-4 30,00 30,50 30,50 29,50 30,00 30,50 30,25 30,25 30,25 31,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 15,33 15,20 15,15 15,35 15,18 14,99 15,03 14,78 15,43 15,22
1024210 VM1698-4 31,25 29,75 30,25 31,00 29,75 30,25 30,25 28,50 32,75 30,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 14,94 15,04 15,06 15,16 15,23 15,41 14,81 15,16 15,16 15,09
1024210 VM1698-4 30,00 31,00 30,25 29,75 30,25 31,25 28,25 30,00 30,25 29,50
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 18.06.2019
Ser.No. ED9607_b Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 1024210 LSL 13,50

T o USL 16,50
Remark TQ 100% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.237 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 14,92 15,27 14,83 14,95 14,79 14,86 15,13 15,28 14,89 15,03
1024210 VM1698-4 28,25 30,75 28,25 28,75 28,75 29,00 31,00 31,25 29,75 30,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 15,28 15,23 15,06 15,12 15,01 14,71 14,86 14,85 14,93 14,94
1024210 VM1698-4 32,00 30,50 30,25 30,75 29,50 28,25 29,25 28,75 29,50 29,50

Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\ED9607_bM.DFD

SN: ED9607 Page 36 of 67





Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Czapla Date 18.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  ED9607_b Char.Descr. 3000010-12 Inspection Val. 15,00 1,50 i USL 16,50

Serial No. 176434 Unit Nm  -150 LSL 1350 |
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 18.06.2019 15:25:50 to 18.06.2019 15:38:58

Rem.  TQ 100% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.237 Nnm/A;
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Value No. _,
*-3%+3s X
o5 7LSL ‘ >‘( ‘ USLﬁ o5 LSL USL 0,001
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135 140 14,5 150 155 16,0 16,5 13,5 14,0 14,5 15,0 15,5 16,0 16,5
3000010-12 [Nm] ND _, 3000010-12 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 15.00 X 15.0933
LSL 13.50 Xmin 15.01 X-3s 14.9536
usL 16.50 Xmax 15.23 X+3s 15.2330
T 3.00 R 0.22 6s 0.2795
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 10.73
Critical capability index = Cmk 10.07
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 18.06.2019
Ser.No. ED9607_b Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 176434 LSL 13,50
T o USL 16,50
Remark TQ 100% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.237 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176434 3000010-12 15,20 15,05 15,04 15,17 15,11 15,04 15,06 15,12 15,05 15,06
176434 3000010-12 31,00 30,00 30,00 31,00 31,00 30,00 30,00 33,00 31,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
176434 3000010-12 15,13 15,10 15,03 15,06 15,13 15,11 15,06 15,11 15,03 15,07
176434 3000010-12 30,00 30,00 30,00 29,00 30,00 29,00 29,00 30,00 28,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
176434 3000010-12 15,12 15,07 15,18 15,08 15,14 15,11 15,17 15,14 15,09 15,10
176434 3000010-12 29,00 29,00 29,00 30,00 30,00 31,00 30,00 29,00 30,00 32,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
176434 3000010-12 15,03 15,07 15,08 15,06 15,03 15,13 15,09 15,18 15,05 15,05
176434 3000010-12 31,00 31,00 28,00 29,00 29,00 29,00 29,00 30,00 29,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
176434 3000010-12 15,13 15,07 15,09 15,05 15,10 15,06 15,03 15,10 15,11 15,03
176434 3000010-12 30,00 30,00 30,00 29,00 30,00 30,00 28,00 30,00 30,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
176434 3000010-12 15,12 15,10 15,08 15,07 15,16 15,17 15,01 15,22 15,08 15,07
176434 3000010-12 30,00 30,00 29,00 30,00 30,00 30,00 30,00 30,00 30,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
176434 3000010-12 15,14 15,09 15,09 15,10 15,15 15,01 15,07 15,09 15,11 15,23
176434 3000010-12 31,00 30,00 30,00 30,00 30,00 30,00 30,00 29,00 33,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
176434 3000010-12 15,06 15,06 15,13 15,05 15,12 15,18 15,05 15,10 15,09 15,04
176434 3000010-12 30,00 31,00 30,00 30,00 30,00 31,00 28,00 29,00 30,00 30,00
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 18.06.2019
Ser.No. ED9607_b Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 176434 LSL 13,50

T o USL 16,50
Remark TQ 100% hard +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.237 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
176434 3000010-12 15,12 15,15 15,07 15,09 15,09 15,04 15,08 15,02 15,05 15,15
176434 3000010-12 28,00 30,00 28,00 29,00 29,00 29,00 30,00 31,00 30,00 30,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176434 3000010-12 15,08 15,10 15,09 15,10 15,17 15,07 15,12 15,09 15,03 15,11
176434 3000010-12 32,00 30,00 30,00 30,00 29,00 29,00 29,00 29,00 30,00 30,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: CCBAW153 Angle degree:  30°
Serial no: ED9607 Test torque: 15,0 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

Control System

Page 1/1

Plant ATG Westhausen

‘ Operator Name  Czapla

Date  19.06.2019

Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  ED9607_a Char.Descr. VM 1698-4 Inspection Val. 15,00 1,50 i USL 16,50
Serial No. 1024210 Unit Nm 1,50 'LSL 1350
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.06.2019 07:06:13 to 19.06.2019 08:19:26
Rem.  TQ 100% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.237 Nm/A;
16,5 USL
16,0
! ]
g 15,5 E
z 15.0 Ei ’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ X+3s
o’ ’ - S // [
: %MW% \Wu%ﬂfy Xe I oS
S 145 I e x-3s
14,0
13,5 LSL
\ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-3s _ x+3s X+3s
20 LSL X USL 20 LSL USL 0,001
i L 1 99,99
; = 0,1
> 16 —16 = 99,5
g 127 22 = 70 3 =
= = [= S
) o o
5 8- g = o 30 70 &
2 A L2 5 95 '
Qo ©
< 4 4 © 99,5
| L o 0,1
99,99
0 T T O 0,001 T T L | | | | T
135 140 14,5 150 155 16,0 16,5 13,5 14,0 14,5 15,0 15,5 16,0 16,5
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 15.00 X 14.7631
LSL 13.50 Xmin 14.55 X-3s 14.4458
usL 16.50 Xmax 15.02 X+3s 15.0804
T 3.00 R 0.47 6s 0.6346
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 4.73
Critical capability index = Cmk 3.98
S 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 19.06.2019
Ser.No. ED9607_a Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 1024210 LSL 13,50
- S USL 16,50

Remark TQ 100% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.237 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 14,73 14,67 14,65 14,91 14,75 14,73 14,93 14,81 14,95 14,77
1024210 VM1698-4 354,25 | 360,50 @ 362,00 @ 378,75 | 357,75 @ 363,50 370,75 @ 369,75 | 377,25 | 355,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 14,77 14,69 14,80 14,87 14,68 14,68 14,79 14,77 14,81 14,76
1024210 VM1698-4 353,50 | 357,00 @ 359,00 @ 357,25 | 362,00 360,75 357,50 362,50 @ 362,25 | 361,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 14,83 14,84 14,72 14,74 14,70 14,67 14,64 15,02 14,59 14,71
1024210 VM1698-4 362,50 | 354,75 | 358,25 | 355,25 | 357,00 @ 366,50 357,75 @ 375,25 | 359,50 | 341,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 14,79 14,74 14,84 14,84 14,84 14,84 14,79 14,84 14,86 14,88
1024210 VM1698-4 358,50 | 336,25 @ 360,25 | 360,75 | 358,75 @ 360,00 358,75 356,50 @ 358,50 | 376,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 14,79 14,79 14,86 14,80 14,94 14,64 14,75 14,66 14,56 14,84
1024210 VM1698-4 362,00 | 354,25 @ 350,00 | 359,25 | 351,00 332,75 376,75 356,50 @ 357,25 | 374,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 14,67 14,84 14,66 14,76 14,79 14,57 14,71 14,63 14,64 14,66
1024210 VM1698-4 354,00 | 354,00 @ 350,50 | 355,00 | 357,25 @ 339,25 356,25 337,75 | 360,25 | 374,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 14,80 14,76 14,99 14,95 14,89 14,72 14,74 14,95 14,66 14,98
1024210 VM1698-4 371,50 | 342,50 @ 373,75 | 369,50 | 369,50 @ 357,75 357,00 355,00 @ 351,00 | 354,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 14,86 14,79 14,55 14,67 14,70 14,75 14,75 14,62 14,56 14,63
1024210 VM1698-4 354,00 | 358,75 | 336,75 | 339,00 | 342,00 356,50 351,25 355,25 | 352,50 | 357,25
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\ED9607_aM .DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 19.06.2019
Ser.No. ED9607_a Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 1024210 LSL 13,50

T o USL 16,50
Remark TQ 100% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.237 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 14,91 14,63 14,74 14,73 14,67 14,63 14,96 14,67 14,64 14,67
1024210 VM1698-4 363,00 355,75 355,25 350,00 347,00 346,25 362,25 347,25 343,75 347,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 14,80 14,74 14,78 14,78 14,85 14,89 14,69 14,90 14,81 14,70
1024210 VM1698-4 368,00 378,75 368,75 373,25 370,00 370,75 357,50 367,50 349,25 354,00
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Czapla Date 19.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  ED9607_a Char.Descr. 3000010-12 Inspection Val. 15,00 1,50 i USL 16,50

Serial No. 176434 Unit Nm  -150 LSL 1350 |
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.06.2019 07:06:13 to 19.06.2019 08:19:25

Rem.  TQ 100% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.237 Nnm/A;

16,5 USL
16,0
1 ]
= ]
Z. 155
N z
] - _ . . _ o _ o I — +
& 15,0 e RS x SR SO 5 : X %S
o ]
o _
S 14,57
[92) _
14,0
13,5 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*3Be3s X-8$3s
o5 7LSL ‘)‘<‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R ! o 01
%20 ix 20 = 99,5
3 - Il -, 5
g 157 1 "2 = 70 3 =
o [ - 8T o
2 1 Fo2 5 95 '
o Il Fe 8
< 5 -5 @ 99,5
] 1 C 4 0,1
] | ‘ C 99,99
O LI A O O B B B B O 0,001 T T | | T | | | |
135 140 14,5 150 155 16,0 16,5 13,5 14,0 14,5 15,0 15,5 16,0 16,5
3000010-12 [Nm] ND _, 3000010-12 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 15.00 X 15.0301
LSL 13.50 Xmin 15.00 X-3s 14.9681
usL 16.50 Xmax 15.09 X+3s 15.0921
T 3.00 R 0.09 6s 0.1240
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 24.19
Critical capability index = Cmk 23.70
S 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 19.06.2019
Ser.No. ED9607_a Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 176434 LSL 13,50
- S USL 16,50

Remark TQ 100% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.237 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176434 3000010-12 15,07 15,03 15,01 15,04 15,07 15,04 15,07 15,01 15,04 15,02
176434 3000010-12 357,00 | 360,00 @ 363,00 @ 385,00 | 362,00 366,00 380,00 367,00 382,00 | 360,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
176434 3000010-12 15,02 15,06 15,03 15,04 15,02 15,00 15,08 15,01 15,00 15,01
176434 3000010-12 358,00 | 359,00 361,00 @ 361,00 | 366,00 362,00 360,00 364,00 363,00 | 365,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
176434 3000010-12 15,03 15,07 15,01 15,04 15,00 15,02 15,03 15,05 15,01 15,02
176434 3000010-12 364,00 | 358,00 @ 361,00 @ 360,00 | 361,00 370,00 361,00 382,00 @ 361,00 | 344,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
176434 3000010-12 15,07 15,03 15,06 15,05 15,08 15,05 15,03 15,03 15,04 15,03
176434 3000010-12 360,00 | 335,00 362,00 @ 362,00 | 360,00 362,00 362,00 361,00 @ 358,00 | 382,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
176434 3000010-12 15,02 15,03 15,02 15,03 15,01 15,04 15,04 15,02 15,02 15,01
176434 3000010-12 364,00 | 358,00 @ 355,00 @ 363,00 | 354,00 337,00 383,00 360,00 363,00 | 381,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
176434 3000010-12 15,01 15,02 15,05 15,00 15,05 15,01 15,07 15,00 15,02 15,03
176434 3000010-12 359,00 | 358,00 @ 358,00 @ 357,00 | 361,00 @ 343,00 359,00 340,00 @ 363,00 | 385,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
176434 3000010-12 15,04 15,04 15,02 15,04 15,02 15,03 15,03 15,05 15,02 15,06
176434 3000010-12 380,00 | 343,00 @ 380,00 @ 368,00 | 373,00 362,00 360,00 361,00 @ 359,00 | 358,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
176434 3000010-12 15,04 15,01 15,03 15,01 15,01 15,04 15,01 15,01 15,01 15,01
176434 3000010-12 358,00 | 361,00 @ 341,00 | 340,00 | 343,00 360,00 360,00 359,00 @ 349,00 | 364,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\ED9607_al.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 19.06.2019
Ser.No. ED9607_a Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 15,00
Ord. No CCBAW153 Ser.No 176434 LSL 13,50

T o USL 16,50
Remark TQ 100% soft +/-10% * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.237 Nm/A;
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
176434 3000010-12 15,00 15,01 15,02 15,02 15,01 15,04 15,02 15,04 15,02 15,05
176434 3000010-12 363,00 361,00 361,00 356,00 344,00 348,00 362,00 344,00 344,00 344,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176434 3000010-12 15,06 15,04 15,02 15,01 15,02 15,02 15,01 15,09 15,02 15,04
176434 3000010-12 368,00 386,00 368,00 382,00 377,00 378,00 360,00 367,00 357,00 358,00

Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2019\ED9607_al.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: CCBAW153 Angle degree: 360°
Serial no:  ED9607 Test torque: 15,0 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

Annex 3
Document no: 011/2019
Date: 26.06.2019 Page 1 of 2
General Specifications
Manufacturer: Apex Tool Group Tool type: Right Angle Tool
Model: CCBAW 153 Serial no: ED9607
Torque range: 4,5Nm to 15 Nm

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

Capability examination

Snudgfit value: 3 Nm Torque tolerance £ 10 %
Target torque: 9 Nm Tolerance: 7,61 % +3,81%
Angle degree: 40° Tolerance: 3,0° +1,5°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 9,00 40,00 8,95 39,25 0,05 0,75
2 8,73 40,00 8.89 39.25 0,16 0,75
3 8,90 40,00 8.86 38.75 0,04 1,25
4 8,98 40,00 8,94 39,50 0,04 0,50
5 8,99 40,00 8,95 39.25 0,04 0,75
6 9,12 40,00 9,01 39,50 0,11 0,50
7 9,13 40,00 8,95 39,50 0,18 0,50
8 8,78 40,00 8.88 39,00 0,10 1,00
9 8,96 40,00 8.86 39,00 0,10 1,00
10 8,81 40,00 8.85 39,00 0,04 1,00
11 8,90 40,00 8.89 39,00 0,01 1,00
12 8,77 40,00 8,89 39.25 0,12 0,75
13 8,96 40,00 8,93 39,50 0,03 0,50
14 8,97 40,00 8,92 39.25 0,05 0,75
15 8,80 40,00 8.85 39,00 0,05 1,00
16 8,80 40,00 8,87 39,50 0,07 0,50
17 8,83 40,00 8,90 39,00 0,07 1,00
18 8,83 40,00 8,91 39,50 0,08 0,50
19 8,99 40,00 8,93 39,50 0,06 0,50

20 8,74 40,00 8.83 39.25 0,09 0,75
21 8,90 40,00 8,92 3975 0,02 0,25
22 8,78 40,00 8.82 39.25 0,04 0,75
23 9,07 40,00 8,94 39.25 0,13 0,75
24 8,80 40,00 8,78 38.75 0,02 1,25
25 9,06 40,00 8,96 39.25 0,10 0,75
26 8,74 40,00 8.81 39,00 0,07 1,00
27 9,01 40,00 9,02 3975 0,01 0,25
28 9,12 40,00 8,92 39,50 0,20 0,50
29 8,78 40,00 8,87 38.75 0,09 1,25
30 8,96 40,00 8.89 39.25 0,07 0,75
31 8,81 40,00 8.86 39,00 0,05 1,00
32 9,01 40,00 8,93 39.25 0,08 0,75
33 9,09 40,00 8,90 38.75 0,19 1,25
34 9,09 40,00 8,94 39,00 0,15 1,00
35 8,80 40,00 8.83 39,00 0,03 1,00
36 8,87 40,00 8.89 39.25 0,02 0,75
37 8,91 40,00 8,94 39.25 0,03 0,75
38 8,91 40,00 8,87 39,00 0,04 1,00
39 9,15 40,00 8,93 39,00 0,22 1,00
40 8,78 40,00 8.80 39.25 0,02 0,75
41 8,90 40,00 8.89 39.25 0,01 0,75
42 8,99 40,00 8,96 39,50 0,03 0,50
43 8,98 40,00 8.86 39,00 0,12 1,00
44 9,07 40,00 9,00 39,50 0,07 0,50
45 8,79 40,00 8.85 39.25 0,06 0,75
46 9,17 40,00 8,93 39,50 0,24 0,50
47 8,80 40,00 8,88 39.25 0,08 0,75
48 8,92 40,00 8,91 39,50 0,01 0,50
49 8,84 40,00 8,93 39,50 0,09 0,50
50 8,74 40,00 8.82 39.25 0,08 0,75
51 8,86 40,00 8,88 39.25 0,02 0,75
52 8,89 40,00 8,87 3975 0,02 0,25
53 8,90 40,00 8,97 3975 0,07 0,25
54 8,68 40,00 8.85 39,00 0,17 1,00
55 8,87 40,00 8,87 39,00 0,00 1,00
56 8,87 40,00 8.86 39.25 0,01 0,75
57 8,81 40,00 8,88 39.25 0,07 0,75
58 8,77 40,00 8,78 38.75 0,01 1,25
59 9,09 40,00 8,90 39,00 0,19 1,00
60 9,10 40,00 8,94 39,00 0,16 1,00
61 8,70 40,00 8,87 39,00 0,17 1,00
62 8,87 40,00 8,84 38.75 0,03 1,25
63 9,12 40,00 8,97 3975 0,15 0,25
64 9,18 40,00 8,99 39.25 0,19 0,75
65 9,13 40,00 8,95 39.25 0,18 0,75
66 9,10 40,00 8,93 39.25 0,17 0,75
67 9,05 40,00 8,94 39.25 0,11 0,75
68 8,81 40,00 8.85 38.75 0,04 1,25
69 9,04 40,00 8,98 3975 0,06 0,25
70 9,21 40,00 8,93 3975 0,28 0,25
71 9,19 40,00 8,97 39,50 0,22 0,50
72 8,81 40,00 8.86 39.25 0,05 0,75
73 9,24 40,00 8,99 39,50 0,25 0,50
74 9,10 40,00 8,98 39,50 0,12 0,50
75 8,90 40,00 8,88 39,50 0,02 0,50
76 8,86 40,00 8,90 39,50 0,04 0,50
77 9,00 40,00 8,93 39.25 0,07 0,75
78 8,99 40,00 8,90 39.25 0,09 0,75
79 8,76 40,00 8,79 38.75 0,03 1,25
80 9,03 40,00 8,97 39,50 0,06 0,50
81 8,87 40,00 8,92 3975 0,05 0,25
82 9,07 40,00 8,93 39.25 0,14 0,75
83 9,24 40,00 8,99 39,50 0,25 0,50
84 8,71 40,00 8.81 39.25 0,10 0,75
85 8,92 40,00 8,88 39,00 0,04 1,00
86 8,89 40,00 8,90 39,50 0,01 0,50
87 8,96 40,00 8,88 39.25 0,08 0,75
88 8,84 40,00 8,80 38.75 0,04 1,25
89 9,13 40,00 8,94 39.25 0,19 0,75
90 8,79 40,00 8,92 40,00 0,13 0,00
91 8,99 40,00 8,87 39,00 0,12 1,00
92 8,89 40,00 8,93 39.25 0,04 0,75
93 8,80 40,00 8.86 39.25 0,06 0,75
94 8,99 40,00 8,90 39.25 0,09 0,75
95 8,68 40,00 8.74 38.25 0,06 1,75
96 8,96 40,00 8,93 39,25 0,03 0,75
97 8,86 40,00 8,92 3975 0,06 0,25
98 9,05 40,00 8,87 38.75 0,18 1,25
99 9,24 40,00 8,98 39,50 0,26 0,50
100 8,82 40,00 8.82 39,00 0,00 1,00
Standard deviation: 0,068 0,301
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Homologation of nutrunners

Torque [Nm]

Angle degree

Model:

Target torque:

Angle degree:

10,4
10,1
9,8
9,5
9,3
9,0
8,7
8,5
8,2
7,9
7.7

46
45
44
42
41
40
39
38
36
35
34

CCBAW153
9,0 Nm
40°

Graphical representation

Serialno:  ED9607
60 % of max. torque

Tool without angle correction

46 55 64 73 82 91 100
Measurement

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  24.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  ED9607_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 MPRO400GCD-P
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 24.06.2019 07:14:13 to 24.06.2019 07:27:46
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.240 Nm/A;

USL

0 10 20 30 40 50 60 70 80 90
Value No. _,
*-3s _x+3s
40 7LSL ‘ >‘( ‘ USLﬁ 20 LSL USL 0,001
B E 1 99,99
135 \ | F35 = 01
9 30; ‘ ‘ 530 = 995
T N - .2 95 5
3257 N F255 =
o | 3 ® 710 30 X
= 204 ‘ ‘ £20 g = o
- F & o 30 70 &
g 15i | L - 15 (] 1
2 | | S 5 95
2107 | | F10 &
< 3 I FT W 99,5
5 ! ! F5 X 0,1
E \ E 99,99
Oji"_'_'_'_'_’,l/‘ [ ?L\ [T 1T T 7 T 1T = 0,001 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 39.2450
LSL 35.00 Xmin 38.25 X-3s 38.3406
usL 45.00 Xmax 40.00 X+3s 40.1494
T 10.00 R 1.75 6s 1.8088
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 5.53
Critical capability index Cmk 4.69
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\AppData\QW\QWE\MessWert\2019\ED9607_kM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 24.06.2019
Ser.No. ED9607_k Characteristic

Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 8,99

Ord. No CCBAW153 Ser.No 1024210 LSL 6,86

T o USL 11,29

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 17.3 Nm; Cu r-Cal.: 0.240 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 8,95 8,89 8,86 8,94 8,95 9,01 8,95 8,88 8,86 8,85
1024210 VM1698-4 39,25 39,25 38,75 39,50 39,25 39,50 39,50 39,00 39,00 39,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 8,89 8,89 8,93 8,92 8,85 8,87 8,90 8,91 8,93 8,83
1024210 VM1698-4 39,00 39,25 39,50 39,25 39,00 39,50 39,00 39,50 39,50 39,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 8,92 8,82 8,94 8,78 8,96 8,81 9,02 8,92 8,87 8,89
1024210 VM1698-4 39,75 39,25 39,25 38,75 39,25 39,00 39,75 39,50 38,75 39,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 8,86 8,93 8,90 8,94 8,83 8,89 8,94 8,87 8,93 8,80
1024210 VM1698-4 39,00 39,25 38,75 39,00 39,00 39,25 39,25 39,00 39,00 39,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 8,89 8,96 8,86 9,00 8,85 8,93 8,88 8,91 8,93 8,82
1024210 VM1698-4 39,25 39,50 39,00 39,50 39,25 39,50 39,25 39,50 39,50 39,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 8,88 8,87 8,97 8,85 8,87 8,86 8,88 8,78 8,90 8,94
1024210 VM1698-4 39,25 39,75 39,75 39,00 39,00 39,25 39,25 38,75 39,00 39,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 8,87 8,84 8,97 8,99 8,95 8,93 8,94 8,85 8,98 8,93
1024210 VM1698-4 39,00 38,75 39,75 39,25 39,25 39,25 39,25 38,75 39,75 39,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 8,97 8,86 8,99 8,98 8,88 8,90 8,93 8,90 8,79 8,97
1024210 VM1698-4 39,50 39,25 39,50 39,50 39,50 39,50 39,25 39,25 38,75 39,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2019\ED9607_kM.DFD
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Machine Capability Study Page
Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 24.06.2019
Ser.No. ED9607_k Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 8,99
Ord. No CCBAW153 Ser.No 1024210 LSL 6,86
o o USL 11,29
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 17.3 Nm; Cu r-Cal.: 0.240 Nm/A;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 8,92 8,93 8,99 8,81 8,88 8,90 8,88 8,80 8,94 8,92
1024210 VM1698-4 39,75 39,25 39,50 39,25 39,00 39,50 39,25 38,75 39,25 40,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 8,87 8,93 8,86 8,90 8,74 8,93 8,92 8,87 8,98 8,82
1024210 VM1698-4 39,00 39,25 39,25 39,25 38,25 39,25 39,75 38,75 39,50 39,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2019\ED9607_kM.DFD
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen \ Operator Name ~ Czapla Date  24.06.2019
Ord. No. CCBAW153 Parttype CCBAW153 ‘ Contr.item yes
Serial No. ED9607_k Char.Descr. 3000010-12 Inspection Val. 40,00 5,00 i USL 45,00

Serial No. 176434 Unit Grad - 500 LSL 3500 |
Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name CLECO Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 10 / 1026388 nges. 100
Evaluation from 24.06.2019 07:14:06 to 24.06.2019 07:27:45

Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 17.3 Nm; Cur-Cal.: 0.240 Nm/A;

45 USL
44—
43—
8 42
Q.41
N —
9'. 40 Z
o 39
o 4
S 38
™ -
374
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
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
3000010-12 [Grad] --- 3000010-12 [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\2019\ED9607_k1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 24.06.2019
Ser.No. ED9607_k Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 4,70
LSL 0,00
Ord. No. CCBAW153 Ser.No. 176434
ra.- o erNo usL 11,29
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 17.3 Nm; Cu r-Cal.: 0.240 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176434 3000010-12 9,00 8,73 8,90 8,98 8,99 9,12 9,13 8,78 8,96 8,81
176434 3000010-12 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
176434 3000010-12 8,90 8,77 8,96 8,97 8,80 8,80 8,83 8,83 8,99 8,74
176434 3000010-12 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
176434 3000010-12 8,90 8,78 9,07 8,80 9,06 8,74 9,01 9,12 8,78 8,96
176434 3000010-12 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
176434 3000010-12 8,81 9,01 9,09 9,09 8,80 8,87 8,91 8,91 9,15 8,78
176434 3000010-12 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
176434 3000010-12 8,90 8,99 8,98 9,07 8,79 9,17 8,80 8,92 8,84 8,74
176434 3000010-12 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
176434 3000010-12 8,86 8,89 8,90 8,68 8,87 8,87 8,81 8,77 9,09 9,10
176434 3000010-12 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
176434 3000010-12 8,70 8,87 9,12 9,18 9,13 9,10 9,05 8,81 9,04 9,21
176434 3000010-12 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
176434 3000010-12 9,19 8,81 9,24 9,10 8,90 8,86 9,00 8,99 8,76 9,03
176434 3000010-12 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\2019\ED9607_k1.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 24.06.2019
Ser.No. ED9607_k Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 4,70

LSL 0,00
Ord. No. CCBAW153 Ser.No. 176434

ra.- o erNo usL 11,29
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 17.3 Nm; Cu r-Cal.: 0.240 Nm/A;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
176434 3000010-12 8,87 9,07 9,24 8,71 8,92 8,89 8,96 8,84 9,13 8,79
176434 3000010-12 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
176434 3000010-12 8,99 8,89 8,80 8,99 8,68 8,96 8,86 9,05 9,24 8,82
176434 3000010-12 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\2019\ED9607_k1.DFD
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

CCBAW153
9,0 Nm
40°

Torque graphs
Serial no:  ED9607
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

Annex 3
Document no: 011/2019
Date: 26.06.2019 Page 2 of 2
General Specifications
Manufacturer: Apex Tool Group Tool type: Right Angle Tool
Model: CCBAW 153 Serial no: ED9607
Torque range: 4,5Nm to 15 Nm

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

Capability examination

Snugfit value: 3 Nm Torque tolerance £ 10 %
Target torque: 12 Nm Tolerance: 8,87 % + 4,43 %
Angle degree: 180° Tolerance: 11,9° + 5,9°

Formula derivation:

Tool without angle correction
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Measurement
No.

Tool data
Torque Angle
12,34 180,00
12,02 180,00
12,39 180,00
11,91 180,00
12,21 180,00
12,22 180,00
12,39 180,00
12,43 180,00
12,31 180,00
12,33 180,00
12,41 180,00
12,22 180,00
12,27 180,00
12,29 180,00
12,27 180,00
12,29 180,00
12,33 180,00
12,30 180,00
12,44 180,00
12,25 180,00
12,20 180,00
12,39 180,00
12,09 180,00
12,64 180,00
12,28 180,00
11,92 180,00
11,97 180,00
12,08 180,00
11,76 180,00
11,92 180,00
11,88 180,00
11,95 180,00
12,21 180,00
12,04 180,00
12,07 180,00
12,34 180,00
12,31 180,00
12,41 180,00
12,06 180,00
12,08 180,00
12,06 180,00
11,86 180,00
12,25 180,00
12,27 180,00
12,39 180,00
12,36 180,00
12,15 180,00
12,26 180,00
12,61 180,00
11,97 180,00
12,21 180,00
12,50 180,00
12,32 180,00
12,42 180,00
12,08 180,00
12,37 180,00
12,34 180,00
12,18 180,00
12,52 180,00
12,33 180,00
12,26 180,00
11,86 180,00
11,84 180,00
1,71 180,00
12,00 180,00
11,90 180,00
12,04 180,00
11,90 180,00
11,83 180,00
12,37 180,00
12,02 180,00
12,16 180,00
12,03 180,00
12,05 180,00
12,06 180,00
12,41 180,00
12,18 180,00
12,09 180,00
12,41 180,00
12,10 180,00
12,31 180,00
12,57 180,00
12,56 180,00
12,32 180,00
12,23 180,00
12,24 180,00
12,64 180,00
12,08 180,00
12,59 180,00
12,47 180,00
12,13 180,00
12,14 180,00
12,18 180,00
12,57 180,00
12,38 180,00
11,87 180,00
11,94 180,00
12,03 180,00
12,07 180,00
11,68 180,00

Control data

Torque

12,14
11,90
12,10
11,94
12,06
12,03
12,20
12,15
12,08
12,09
12,16
12,06
12,10
12,09
12,09
12,20
12,12
12,24
12,12
12,05
12,35
12,21
12,02
12,29
12,19
11,88
11,87
11,82
11,74
11,98
11,91
11,86
11,98
12,07
11,92
12,02
12,02
12,09
11,98
12,21
12,03
11,84
12,15
12,00
12,18
12,22
12,03
12,18
12,18
11,93
12,16
12,14
12,16
12,13
12,02
12,40
12,10
12,11
12,29
11,98
12,07
11,86
11,91
11,81
11,91
11,96
11,98
11,85
11,68
12,09
11,91
12,08
12,17
12,16
11,99
12,21
12,22
12,04
12,11
12,23
11,99
12,27
12,25
12,06
12,18
12,18
12,26
12,10
12,27
12,15
12,10
12,07
12,16
12,34
12,12
11,88
12,13
11,94
11,86
11,80

Angle

180.25
179,50
182,25
181,75
181,25
181,00
180,00
182,00
180.25
177,75
181,00
181,25
179,75
180.25
179,75
181,75
182,50
181,25
180.50
178,75
183,00
181,25
180,00
180.50
181,50
182,25
181,25
182,00
180,00
184,00
181,75
181,50
180,00
183,50
181,50
179,50
181,00
181,25
180,00
184,75
180,75
179,00
181,00
178,00
178,75
183,00
180.50
182,00
182,50
180.50
180.50
181,50
182,25
179,00
178.50
182,00
179,50
180,00
182,00
179,25
177.50
183,50
184,00
183,50
180.50
184,50
181,50
181,00
179,50
181,75
180.50
182,50
184,25
182,00
182,25
182,75
183,50
182,00
178,00
184,50
180,00
180.50
181,75
180,00
181,00
180,75
182,75
180,75
178,75
180,00
180,50
179,50
181,00
181,00
179,75
181,75
184,00
182,25
182,75
181,00

Standard deviation:
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Difference

Torque

0,20
0,12
0,29
0,03
0,15
0,19
0,19
0,28
0,23
0,24
0,25
0,16
0,17
0,20
0,18
0,09
0,21
0,06
0,32
0,20
0,15
0,18
0,07
0,35
0,09
0,04
0,10
0,26
0,02
0,06
0,03
0,09
0,23
0,03
0,15
0,32
0,29
0,32
0,08
0,13
0,03
0,02
0,10
0,27
0,21
0,14
0,12
0,08
0,43
0,04
0,05
0,36
0,16
0,29
0,06
0,03
0,24
0,07
0,23
0,35
0,19
0,00
0,07
0,10
0,09
0,06
0,06
0,05
0,15
0,28
0,11
0,08
0,14
0,11
0,07
0,20
0,04
0,05
0,30
0,13
0,32
0,30
0,31
0,26
0,05
0,06
0,38
0,02
0,32
0,32
0,03
0,07
0,02
0,23
0,26
0,01
0,19
0,09
0,21
0,12

0,106

Angle

0,25
0,50
2,25
1,75
1,25
1,00
0,00
2,00
0,25
2,25
1,00
1,25
0,25
0,25
0,25
1,75
2,50
1,25
0,50
1,25
3,00
1,25
0,00
0,50
1,50
2,25
1,25
2,00
0,00
4,00
1,75
1,50
0,00
3,50
1,50
0,50
1,00
1,25
0,00
4,75
0,75
1,00
1,00
2,00
1,25
3,00
0,50
2,00
2,50
0,50
0,50
1,50
2,25
1,00
1,50
2,00
0,50
0,00
2,00
0,75
2,50
3,50
4,00
3,50
0,50
4,50
1,50
1,00
0,50
1,75
0,50
2,50
4,25
2,00
2,25
2,75
3,50
2,00
2,00
4,50
0,00
0,50
1,75
0,00
1,00
0,75
2,75
0,75
1,25
0,00
0,50
0,50
1,00
1,00
0,25
1,75
4,00
2,25
2,75
1,00

1,186





Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: CCBAW153 Serial no: ED9607
Target torque: 12,0 Nm 80 % of max. torque
Angle degree: 180° Tool without angle correction

13,8
13,4
131
12,7
12,4 <
12,0

—e— Torque, Tool

11,6 —a— Torque, Control
11,3

10,9
10,6

10,2 : : : : : : : : :
1 10 19 28 37 46 55 64 73 82 91 100

Measurement

193
190
188
185

183 . A t o4 A PN f‘*ﬁ AE_AN N A,

l’& —e— Angle degree,
180 | Tool
177 —a— Angle degree,

= Control

175
172
170
167 : : : : : : : : :

Measurement
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Machine Capability Study Page 1/1
Control System

Plant ATG Westhausen \ Operator Name ~ Czapla Date  19.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  ED9607_| 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 MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.06.2019 14:53:49 to 19.06.2019 15:07:25

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.235 Nm/A;

190 USL
'_T' 185 ; 777777777777777777777777777777777777777 X+3s
= i
Y 1s0 1) X T YA X
o 180 / | | \
g Y
g ]
e 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
25 LSL ‘ x ‘ USL_ o5 LSL ‘ x ‘ USL 4 901
N ‘ ‘ F 1 99,99 ‘ ‘ [
1 ] C < } | 0,1
20— ‘ w ‘ F20 & 99,5 : | -
c A r > ‘ ‘ ‘
s - | | - % s 5
=] b \ r = 1 ‘ MR o ‘ =
g 15+ | | —15 % = 70 ; f ; 30 §
o ] | | F g = | | o
5 10 E | // \ | } 10 ..G_J o 30 : ; : 70 <
2 1 Fo2 5 S 95 '
< 5 - | "5 o ! ! ! 99,5
] | mh | S 0,1 / ! | '
] n 1 1 1 99,99
0 T [ 0 0,001 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 181.1300
LSL 170.00 Xmin 177.50 X-3s 176.4052
usL 190.00 Xmax 184.75 X+3s 185.8548
T 20.00 R 7.25 6s 9.4496
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 2.12
Critical capability index = Cmk 1.88
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2019\ED9607_IM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 19.06.2019
Ser.No. ED9607_| Characteristic

Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 12,40

Ord. No CCBAW153 Ser.No 1024210 LSL 9,34

T o USL 15,73

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.235 Nm/A;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,14 11,90 12,10 11,94 12,06 12,03 12,20 12,15 12,08 12,09
1024210 VM1698-4 180,25 | 179,50 | 182,25 | 181,75 | 181,25 181,00 @ 180,00 @ 182,00 | 180,25 | 177,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 12,16 12,06 12,10 12,09 12,09 12,20 12,12 12,24 12,12 12,05
1024210 VM1698-4 181,00 | 181,25 | 179,75 | 180,25 | 179,75 181,75 | 182,50 @ 181,25 | 180,50 | 178,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 12,35 12,21 12,02 12,29 12,19 11,88 11,87 11,82 11,74 11,98
1024210 VM1698-4 183,00 | 181,25 | 180,00 & 180,50 | 181,50 @ 182,25 | 181,25 182,00 | 180,00 | 184,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 11,91 11,86 11,98 12,07 11,92 12,02 12,02 12,09 11,98 12,21
1024210 VM1698-4 181,75 | 181,50 | 180,00 & 183,50 | 181,50 179,50 & 181,00 181,25 | 180,00 | 184,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,03 11,84 12,15 12,00 12,18 12,22 12,03 12,18 12,18 11,93
1024210 VM1698-4 180,75 | 179,00 | 181,00 A 178,00 | 178,75 183,00 @ 180,50 @ 182,00 | 182,50 | 180,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 12,16 12,14 12,16 12,13 12,02 12,40 12,10 12,11 12,29 11,98
1024210 VM1698-4 180,50 | 181,50 | 182,25 | 179,00 | 178,50 @ 182,00 | 179,50 @ 180,00 | 182,00 | 179,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,07 11,86 11,91 11,81 11,91 11,96 11,98 11,85 11,68 12,09
1024210 VM1698-4 177,50 | 183,50 | 184,00 A 183,50 | 180,50 184,50 | 181,50 @ 181,00 | 179,50 | 181,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 11,91 12,08 12,17 12,16 11,99 12,21 12,22 12,04 12,11 12,23
1024210 VM1698-4 180,50 | 182,50 | 184,25 | 182,00 | 182,25 182,75 | 183,50 @ 182,00 | 178,00 | 184,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2019\ED9607_IM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 19.06.2019
Ser.No. ED9607_| Characteristic
Type CCBAW153 Char.Descr.  VM1698-4 Inspection Val. 12,40
Ord. No CCBAW153 Ser.No 1024210 LSL 9,34

o o USL 15,73
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.235 Nm/A;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 11,99 12,27 12,25 12,06 12,18 12,18 12,26 12,10 12,27 12,15
1024210 VM1698-4 180,00 180,50 181,75 180,00 181,00 180,75 182,75 180,75 178,75 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 12,10 12,07 12,16 12,34 12,12 11,88 12,13 11,94 11,86 11,80
1024210 VM1698-4 180,50 179,50 181,00 181,00 179,75 181,75 184,00 182,25 182,75 181,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2019\ED9607_IM.DFD
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen \ Operator Name ~ Czapla Date  19.06.2019
Ord. No. CCBAW153 Part type CCBAW153 ‘ Contr.item yes
Serial No.  ED9607_| Char.Descr. 3000010-12 Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 176434 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 MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.06.2019 14:53:48 to 19.06.2019 15:07:24

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.235 Nm/A;

190 USL
= 185
g i
o ]
o i -
< 180 X
—
b= i
o 4
o
S i
™ 175
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | N 99,99
t - 0,1
>16 -16 8 99,5
S b r P . 95 5
31,2 12§ . 80 20 T
o ERS =
= - g = 50 50 o
& @ R=0 = o | R=0 '
508 -08 g 20 o) 80 -
Q =
B i L E 5 95
< 0,4 04 & 99,5
i L 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 12 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
3000010-12 [Grad] --- 3000010-12 [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\2019\ED9607_I1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 19.06.2019
Ser.No. ED9607_| Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 6,55
Ord. No CCBAW153 Ser.No 176434 LSL 0,00
T o USL 15,73
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.235 Nm/A;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
176434 3000010-12 12,34 12,02 12,39 11,91 12,21 12,22 12,39 12,43 12,31 12,33
176434 3000010-12 180,00 | 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
176434 3000010-12 12,41 12,22 12,27 12,29 12,27 12,29 12,33 12,30 12,44 12,25
176434 3000010-12 180,00 | 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
176434 3000010-12 12,20 12,39 12,09 12,64 12,28 11,92 11,97 12,08 11,76 11,92
176434 3000010-12 180,00 | 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
176434 3000010-12 11,88 11,95 12,21 12,04 12,07 12,34 12,31 12,41 12,06 12,08
176434 3000010-12 180,00 | 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
176434 3000010-12 12,06 11,86 12,25 12,27 12,39 12,36 12,15 12,26 12,61 11,97
176434 3000010-12 180,00 | 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
176434 3000010-12 12,21 12,50 12,32 12,42 12,08 12,37 12,34 12,18 12,52 12,33
176434 3000010-12 180,00 | 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
176434 3000010-12 12,26 11,86 11,84 11,71 12,00 11,90 12,04 11,90 11,83 12,37
176434 3000010-12 180,00 | 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
176434 3000010-12 12,02 12,16 12,03 12,05 12,06 12,41 12,18 12,09 12,41 12,10
176434 3000010-12 180,00 | 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\2019\ED9607_I1.DFD
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Machine Capability Study Page
Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Czapla ‘ Date 19.06.2019
Ser.No. ED9607_| Characteristic
Type CCBAW153 Char.Descr.  3000010-12 Inspection Val. 6,55
Ord. No CCBAW153 Ser.No 176434 LSL 0,00
o o USL 15,73
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 17.2 Nm; Cur-Cal.: 0.235 Nm/A;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
176434 3000010-12 12,31 12,57 12,56 12,32 12,23 12,24 12,64 12,08 12,59 12,47
176434 3000010-12 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
176434 3000010-12 12,13 12,14 12,18 12,57 12,38 11,87 11,94 12,03 12,07 11,68
176434 3000010-12 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

CCBAW153
12,0 Nm
180°

Torque graphs
Serial no:  ED9607
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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