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Cleco - 2BD-2B110A-2K1D-2ZB

Fixtured Spindle

Order no.: 2BD110T1S-A

Included Type Order no.
Cleco - 2BD-2B110A-2/2K1D-2ZB 2BD110T2S-A
Cleco - 2BDU-2B110A-2K1D-2ZB 2BDU110T1S-A
Cleco - 2BDU-2B110A-2/2K1D-2ZB 2BDU110T2S-A

Machine type: Fixtured Spindle

Torque range: 11 Nm to 110 Nm

Max speed: 890 rpm

Certified serial nos.: 1015968, 1015969, 1015970

Contents: Overview C,/C values

General specifications tool and controller
Power Tools Sales & Service Centers
Machine capability study and graphs
Measurement capability test
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Apex Tool Group Cn/ Cok values achieved Accuracy dlass: 7 %
. (]

Fixtured Spindle

According VDI/VDE 2647 February 2013

30 % 80 % 100 %
Tool model Serial nos. Test data
30° +5° 360° £15° 30° +5° 360° £15° 30° +5° 360° +15°
Break time 5s 5s 5s 20s 5s 45s
Test torque 40,70 Nm 90,20 Nm 110,00 Nm
E Speed in 1st stage 890 rpm 890 rpm 890 rpm 890 rpm 890 rpm 890 rpm
N
Q' Speed in last stage 50 rpm 50 rpm 50 rpm 50 rpm 50 rpm 50 rpm
-
§ Angle start torque 20,35 Nm 45,10 Nm 55,00 Nm
g Cm 12,12 13,46 10,99 16,99 10,43 17,01
- 1015968
‘I;.l Cruk 10,29 12,79 9,88 16,53 9,50 16,54
i Cm 12,13 16,03 11,44 19,12 10,75 21,21
Q 1015969
ﬁ Crnk 11,09 16,01 10,78 19,09 10,15 20,82
Cm 10,42 17,00 11,25 17,64 10,75 23,07
1015970
Cruk 8,84 16,40 10,60 17,58 10,13 22,97
. C 10,42 13,46 10,99 16,99 10,43 17,01
Min. Cp/Coni -
Cruk 8,84 12,79 9,88 16,53 9,50 16,54
Target: >1.67 Rating
Cnm 10,42 OK
Capability index
Conk 8,84 oK
Tolerances of rotational angle homologation
Measurements without angle correction
60 % of max. torque 80 % of max. torque
Tool model Serial nos. Test data
40° 180°
Break time 5s 5s
Angle start torque 22,00 Nm 22,00 Nm
Test torque 66,00 Nm 88,00 Nm
Speed in 1st stage 300 rpm 300 rpm
Speed in last stage 50 rpm 50 rpm
Torque + 0,70 % + 0,40 %
1015968
Angle + 1,3° + 2,2°
Torque + 0,77 % + 0,64 %
1015969
Angle + 1,3° + 2,5°
Torque + 0,47 % + 0,53 %
1015970
Angle + 1,5° + 2,8°
Target: £ 7% Target: + 7%
Torque
Actual: + 0,77 % Actual: + 0,64 %
Rating OK OK
Target: + 5° Target: + 10°
Angle
Actual: + 1,5° Actual: = 2,8°
Rating OK OK
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Document no: 004/2022
Date: 15.12.2022
Test sheet no. 1a
General specifications
Manufacturer:  Apex Tool Group Assembly tool type
Tool model: 2BD-2B110A-2K1D-2ZB Serial numbers:

Torque range: 11 Nmto 110 Nm

Annex 1

Page 1 of 2

Fixtured Spindle

1015968, 1015969, 1015970

Operating voltage:

Power consumption:

Weight:

Control cable length:

Diameter of control cable:

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

Sound pressure level at maximum speed:
(acc. to DIN EN 62841-1:2016-07, DIN EN 62841-2-2:2015-05)

Temperature of electrical tools:
at the angle head:

(After 100 measurements with on the electric motor:

soft jont at 80% torque) on the handle:

Output type:
Output drive size:

380 VDC
1000 w
6,45 kg

15 m

14 mm
890 rpm
890 rpm

0 rpm

63,1 dB(A)

start end

25°C 86 °C

Square drive
3/8; 1/2 inches
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Annex 1
Document no: 004/2022
Date: 15.12.2022 Page 2 of 2
Test sheet no. 1b
Specifications of controller
Manufacturer:  Apex Tool Group Serial number: AXABH0001
Controller type: MPRO400GCD-P Software version: S168813-1.12.0.61436-Test 03.03.21
Fastening Strategy: Current shut-off: Yes
Torque control: Yes
Torque control, angle monitoring: Yes
Angle control, torque monitoring: Yes
Yield point control: Yes
Pre-load control: No
Options: Prevailing torque: Yes
Angle correction: No
Pulsing: No
Tighten - loosen - tighten: Yes
Tapping screw monitoring: Yes
Left-hand rundown: Yes

Other procedures:
Angle of rotation resolution:
Torque accuracy:
Programming: Keyboard:
External PC:
Text display:
Display:
LCD display:

Printer interface:

Additional inputs and outputs:

Isolation transformer:

Network:

Yes, see documentation
1 degree

1%

Yes

Yes

Yes

Yes

No

Yes

2 Serial RS232

8 Digital in, 8 Digital out (24V)
2 Fieldbus modules

3 USB 2.0

No, galvanic isolated power supply

2 RJ45 10/100 BaseT Ethernet ports





POWER TOOLS SALES & SERVICE CENTERS

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

EUROPE | MIDDLE EAST | AFRICA

England

Apex Tool Group GmbH
C/O Spline Gauges
Piccadilly, Tamworth
Staffordshire B78 2ER
United Kingdom

Phone: +44 1827 8727 71
Fax: +44 1827 8741 28

ASIA PACIFIC

Lexington, South Carolina

Apex Tool Group

670 Industrial Drive
Lexington, SC 29072
Phone: +1 (800) 845-5629
Phone: +1 (919) 387-0099
Fax: +1(803) 358-7681

Canada

Apex Tool Canada, Ltd.

7631 Bath Road
Mississauga, Ontario L4T 3T1
Canada

Phone: (866) 691-6212

Fax: (905) 673-4400

Mexico

Apex Tool Group

Vialidad EI Pueblito #103
Parque Industrial Querétaro
Querétaro, QRO 76220
Mexico

Phone: +52 (442) 211 3800
Fax: +52 (800) 685 5560

Brazil

Apex Tool Group

Av. Liberdade, 4055

Zona Industrial Iporanga
Sorocaba, Sdo Paulo
CEP# 18087-170

Brazil

Phone: +55 15 3238 3870
Fax: +55 15 3238 3938

France
Apex Tool Group SAS

25 Avenue Maurice Chevalier - ZI

77330 Ozoir-La-Ferriere
France

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

Germany

Apex Tool Group GmbH
Industriestralle 1

73463 Westhausen
Germany

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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Document no: 004/2022

Date:

Note:

15.12.2022

Multi-stage tightening system

Single-stage tightening system

Manufacturer: Apex Tool Group

Test sheet no. 2

Machine Capability Study 30 %

Speed 50 rpm

[l Speed 100 %

Serial no: 1015968

Test torque: Tq min. + 0.3 (Tq max. - Tq min.) 40,70 Nm

Hard joint (H)

Soft joint (L)

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

ka

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

246,77 Nm / Revolution Angle degree
20,42 Nm / Revolution Angle degree
H

37,85 43,55 Nm
7
41,13
0,08
0,47
12,12
10,29

12,12
10,29

Capability is reached if minimum C,, value 21.67

SN: 1015968 Page 3 of 67

Annex 2

Page 1 of 3

5,62 %

890 rpm

30°
360°
L

37,85 -43,55 Nm
7%
40,84 Nm
0,07 Nm
0,42 Nm
13,46
12,79
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Production Tools Control System
Plant ATG Westhausen | Operator Name  Siinder Date  09.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No. 1015968 d Char.Descr. VM1698-4 Inspection Val. 40,70 2,85 i USL 43,55

Serial No. 1024210 Unit Nm 2,85 ILSL 3785 |

Char.Type variable Tolerance value 7 % ‘ 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 09.03.2022 14:20:50 to 09.03.2022 14:36:37

Rem.  TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.19tM; Speed 890/50 rpm;

] usL
43
1 a2
[Sh- _
£ 7 X+3s
¥ 417 X-3s
[ce) 4
[*2] 4
3 ]
s 40+
>
39
38 LSL
1 \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3%+3s X-3sx+3s
30 7LSL ‘ )‘< ‘ USLﬁ 30 LSL ‘ : USL 0,001
! og 1 O 1 01
I aE FBE 99,5 l ’
c 7 C I
g 20~ Nl ~208 ; % | 5
g e F S s 70 ‘ 3 =
= 154 ‘ 15 g = ‘ o
p_,:) 3 ! F & o 30 ‘ 70 -
= B - 3] |
310 q ~10 > 5 95 !
g || S Bl oo
5 7] 1t F 5 0,1 f’/ : '
. r i i i 99,99
0 T ‘ T TT ‘ T 1T ‘ T T 1T ‘ T T 1T ‘ L 0 0,001 T T T T 1T T T T T T T T T T T T T
38 39 40 41 42 43 38 39 40 41 42 43
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 40.70 X 41.1289
LSL 37.85 Xmin 40.95 X-3s 40.8937
usL 43.55 Xmax 41.31 X+3s 41.3641
T 5.70 R 0.36 6s 0.4704
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=Siat
Potential Capability index = Cm 12.12
Critical capability index = Cmk 10.29
Eis The requirements were met (Cm,Cmk) Es
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015968_[OIKD
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Cleco Machine Capability Study Page
Production Tools Control System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 09.03.2022
Ser.No. 1015968_d Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 40,70

Ord. No 2BD110T1S-A Ser.No 1024210 LSL 37.85

T S USL 43,55

Remark TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.191 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
1024210 VM1698-4 41,14 41,10 41,01 40,96 41,14 41,21 41,01 41,15 40,95 41,06
1024210 VM1698-4 30,00 30,75 29,75 31,00 30,75 31,00 30,25 30,50 30,50 30,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 41,20 41,08 41,25 41,21 41,09 41,02 41,18 40,98 41,17 40,98
1024210 VM1698-4 31,00 31,00 31,25 30,75 30,00 30,50 30,25 30,00 30,50 30,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 41,11 41,07 41,09 41,14 41,14 41,21 41,14 41,10 41,01 41,02
1024210 VM1698-4 30,25 30,25 30,25 30,25 30,50 30,50 30,75 30,50 30,25 30,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 41,26 41,09 41,16 41,03 41,04 41,20 41,08 41,10 41,18 41,02
1024210 VM1698-4 30,50 30,50 30,25 30,50 30,00 30,25 30,25 30,25 30,25 30,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 41,16 41,21 41,21 41,18 41,08 41,22 41,08 41,22 41,17 40,98
1024210 VM1698-4 30,50 30,50 30,50 30,25 30,75 30,50 31,00 30,75 30,75 30,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 41,22 41,12 41,15 41,12 41,07 41,16 41,23 41,14 41,19 41,14
1024210 VM1698-4 30,00 30,00 29,50 30,00 29,75 29,50 30,25 30,00 30,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 41,16 41,10 41,16 41,15 41,15 41,02 41,14 41,13 40,98 41,10
1024210 VM1698-4 29,75 29,75 29,75 30,25 30,00 30,25 30,00 30,00 30,00 30,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 41,31 41,08 41,03 41,15 41,03 41,11 41,04 41,21 41,20 41,12
1024210 VM1698-4 30,25 29,75 30,00 30,00 29,75 30,25 29,75 29,50 30,00 30,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015968_0IKD
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Production Tools Control System 212

Plant ATG Westhausen Operator Name Sunder Date 09.03.2022
Ser.No. 1015968_d Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 40,70
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 37,85

o o USL 43,55
Remark TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.191 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 41,23 41,12 41,12 41,06 41,07 41,17 41,14 41,22 41,10 41,31
1024210 VM1698-4 30,00 30,25 30,00 30,25 30,00 29,75 30,00 30,50 30,50 30,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 41,10 41,22 41,14 41,25 41,21 41,14 41,21 41,16 41,21 41,21
1024210 VM1698-4 30,00 30,50 30,00 30,50 30,00 30,00 30,00 30,25 30,25 29,75

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015968_0IKD

SN: 1015968 Page 6 of 67
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Cleco Machine Capability Study Page 1/1
Production Tools Tool System
Plant ATG Westhausen | Operator Name  Siinder Date  09.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No. 1015968 d Char.Descr. 2K1D Inspection Val. 40,70 2,85 i USL 43,55
Serial No. 204569 Unit Nm 2,85 ILSL 3785 |
Char.Type variable Tolerance value 7 % ‘ 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 09.03.2022 14:20:50 to 09.03.2022 14:36:37
Rem.  TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.19tM; Speed 890/50 rpm;
. uSL
43
N 427:
§41 N X+3s
E’ ] X-3s
2 1
& 40
39
38 LSL
T \ \ T T \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3%+3s X-3sx+3s
7LSL ‘ X ‘ USLﬁ LSL >‘( USL 0,001
20| ‘T‘ 20 1 99,99 ‘
T ] Nl C =y ) 0,1
> 7 NN o= 99,5 ‘
& 15 1l ~15 & 95 5
=R r g =
g 1K - S v 70 3
= B + o o,
210 11 F108 o 30 70 &
g B 1Ml r 9 ‘_1
2 ] il C -‘% 5 95
< 57 5 3 99,5
N 1 - @ 0,1
1 JilllL - 99,99
0 T ‘ T TT ‘ T 1T [ 1T 1T ‘ T T 1T ‘ L 0 0,001 T T T T 1T T T T T T T T T T T T T
38 39 40 41 42 43 38 39 40 41 42 43
2K1D [Nm] ND _, 2K1D [Nm] ND
Drawing Values Collected Values Statistics
Tm 40.70 X 41.0602
LSL 37.85 Xmin 40.82 X-3s 40.8279
USL 43.55 Xmax 41.22 X+3s 41.2925
T 5.70 R 0.40 6s 0.4646
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=Siat
Potential Capability index = Cm 12.27
Critical capability index Cmk 10.72
Eis The requirements were met (Cm,Cmk) Es

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\AppData\QW\QWE\MessWert\2022\1015968D&D
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Production Tools Tool System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 09.03.2022
Ser.No. 1015968_d Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 40,70

Ord. No 2BD110T1S-A Ser.No 204569 LSL 37.85

T S USL 43,55

Remark TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.191 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
204569 2K1D 41,04 41,05 40,96 41,00 41,20 41,10 41,06 41,14 40,98 41,04
204569 2K1D 30,00 31,00 30,00 31,00 31,00 31,00 30,00 31,00 31,00 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
204569 2K1D 41,11 40,98 41,09 41,14 41,06 41,04 41,14 40,98 41,11 40,96
204569 2K1D 31,00 31,00 31,00 31,00 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
204569 2K1D 40,97 41,06 41,00 41,11 41,10 41,16 41,09 41,09 40,93 40,98
204569 2K1D 30,00 30,00 30,00 30,00 30,00 31,00 30,00 30,00 31,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
204569 2K1D 41,15 41,00 41,15 40,91 41,02 41,08 40,99 41,11 41,14 40,82
204569 2K1D 30,00 30,00 30,00 30,00 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
204569 2K1D 41,14 41,17 41,08 41,20 40,99 41,09 41,00 41,13 41,08 40,94
204569 2K1D 30,00 30,00 30,00 30,00 30,00 30,00 31,00 30,00 31,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
204569 2K1D 41,16 41,03 41,03 41,12 40,98 41,01 41,05 41,13 41,07 41,07
204569 2K1D 30,00 30,00 29,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
204569 2K1D 40,99 40,99 41,14 41,06 41,17 40,96 41,16 41,05 41,10 41,12
204569 2K1D 29,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 31,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
204569 2K1D 41,22 41,05 41,04 41,05 40,92 41,03 41,02 41,09 41,14 41,12
204569 2K1D 30,00 30,00 30,00 30,00 30,00 30,00 30,00 29,00 30,00 30,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015968D#D
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Production Tools Tool System 212
Plant ATG Westhausen Operator Name Sunder Date 09.03.2022
Ser.No. 1015968_d Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 40,70
Ord. No 2BD110T1S-A Ser.No 204569 LSL 37.85
T S USL 43,55

Remark TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.191 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X81 X82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
204569 2K1D 41,13 40,98 41,08 40,99 40,93 41,01 40,98 41,18 40,94 41,15
204569 2K1D 30,00 30,00 30,00 30,00 30,00 29,00 30,00 30,00 31,00 30,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
204569 2K1D 41,01 41,21 41,00 41,10 41,03 41,15 41,02 41,02 41,13 41,05
204569 2K1D 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015968D#D
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Cleco

Production Tools

Homologation of nutrunners

Torque [N.m]
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Toique [N.m]

Torque graphs

Model: 2BD-2B110A-2K1D-2ZB
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Cleco Machine Capability Study Page 1/1
Production Tools Control System
Plant ATG Westhausen | Operator Name  Siinder Date  09.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No. 1015968 c Char.Descr. VM1698-4 Inspection Val. 40,70 2,85 i USL 43,55
Serial No. 1024210 Unit Nm 2,85 ILSL 3785 |
Char.Type variable Tolerance value 7 % ‘ 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 09.03.2022 14:39:47 to 09.03.2022 14:59:07
Rem.  TQ 30% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.19inM\; Speed 890/50 rpm;
] USL
43
1 a2
[Sh-
Z _
< 41 % X+3s
Q4 X-3s
3 ]
S 40
>
39
38 LSL
T \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-36+3s 3s
30 7LSL ‘ >‘(‘ USLﬁ 30 LSL USL 0,001
e N SRR 01
207 1% FBE 99,5 :
c 7 \ C >
g 20 | 208 ;0% 5 _
g il F S s 70 3 =
= 154 \ F158 = o
2 i FTE 4 30 70 &
=] 7 E (]
8 10+ d B —10 é 5 95 i
< - I 1 e S 99,5
5 1 fift -5 & 0,1 '
] ‘ = 99,99
0 T ‘ T TT ‘ T 1T ‘ ‘ T TT ‘ T T 1T ‘ L 0 0,001 T T T T 1T T T T T T T T T T T
38 39 40 41 42 43 38 39 40 41 42 43
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 40.70 X 40.8414
LSL 37.85 Xmin 40.66 X-3s 40.6297
usL 43.55 Xmax 41.05 X+3s 41.0531
T 5.70 R 0.39 6s 0.4235
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=Siat
Potential Capability index = Cm 13.46
Critical capability index Cmk 12.79
Eis The requirements were met (Cm,Cmk) Es

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Siinder Date 09.03.2022
Ser.No. 1015968_c Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 40,70
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 37.85
T S USL 43,55

Remark TQ 30% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.191 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
1024210 VM1698-4 40,77 40,76 40,81 40,78 40,85 40,85 40,80 40,75 40,73 40,92
1024210 VM1698-4 364,75 | 368,25 | 365,00 | 362,25 | 365,25 @ 366,50 363,00 368,00 361,00 | 367,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 40,87 40,82 40,81 40,78 40,83 40,82 40,74 40,81 40,88 40,81
1024210 VM1698-4 367,75 | 365,75 | 368,25 | 369,00 | 359,75 @ 360,00 360,50 361,50 @ 364,00 | 357,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 40,93 40,82 40,93 40,76 40,73 40,66 40,80 40,91 40,87 40,79
1024210 VM1698-4 363,00 | 360,25 @ 360,25 | 359,75 | 363,75 @ 356,50 362,75 363,25 | 360,75 | 357,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 40,75 40,81 40,78 40,79 40,72 40,85 40,80 41,05 40,74 40,86
1024210 VM1698-4 359,75 | 361,25 @ 362,00 @ 359,25 | 366,00 361,75 361,25 366,50 @ 361,25 | 369,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 40,91 40,88 40,74 40,88 40,81 40,86 40,79 40,81 40,83 40,76
1024210 VM1698-4 368,50 | 367,25 | 364,75 | 364,75 | 359,00 @ 365,00 364,50 363,00 363,00 | 362,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 40,89 40,95 40,78 40,84 40,79 40,78 40,93 40,94 40,89 40,76
1024210 VM1698-4 362,00 | 366,00 @ 362,00 @ 360,50 | 364,50 @ 365,00 366,00 363,75 | 366,75 | 363,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 40,85 40,87 40,97 40,95 40,80 41,02 40,91 40,89 40,95 40,84
1024210 VM1698-4 362,00 | 366,75 @ 370,50 | 366,00 | 365,50 @ 368,25 362,75 361,75 | 355,50 | 356,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 40,82 40,79 40,77 40,83 40,88 40,95 40,88 40,81 40,80 40,79
1024210 VM1698-4 355,75 | 358,50 @ 356,75 | 358,75 | 361,00 @ 362,25 360,25 356,50 @ 360,75 | 359,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015968 BRD
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Cleco Machine Capability Study Page

Production Tools Control System 212

Plant ATG Westhausen Operator Name Sunder Date 09.03.2022
Ser.No. 1015968_c Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 40,70
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 37,85

o o USL 43,55
Remark TQ 30% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.191 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 40,81 40,93 40,82 40,91 40,93 40,86 40,78 40,83 40,89 40,77
1024210 VM1698-4 356,25 | 355,50 | 357,50 359,00 360,75 | 359,00 & 358,75 | 361,75 | 362,00 | 358,50
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 40,91 40,97 40,87 40,91 40,87 40,88 40,93 40,82 40,84 40,88
1024210 VM1698-4 362,25 | 359,75 | 357,00 360,50 362,75 | 360,50 | 359,00 @ 361,00 @ 364,50 | 357,50

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015968 BRD
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Cleco Machine Capability Study Page 1/1
Production Tools Tool System
Plant ATG Westhausen | Operator Name  Siinder Date  09.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No. 1015968 c Char.Descr. 2K1D Inspection Val. 40,70 2,85 i USL 43,55
Serial No. 204569 Unit Nm 2,85 ILSL 3785 |
Char.Type variable Tolerance value 7 % ‘ 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 09.03.2022 14:39:47 to 09.03.2022 14:59:07
Rem.  TQ 30% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.19inM\; Speed 890/50 rpm;
] USL
43
N 427:
A o B S i SN BB B BT T T S0 SR T B TR K438
8 1
& 40
39
387 LSL
1 \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-883s
o5 LSL USL o5 LSL USL 0,001
] L 1 99,99
T ] C < 0,1
220 F20 & 99,5
§ ] . § . 95 5
8157 "2 = 70 3 =
= ] C g = a
2 Eo2 5 95 l
Qo _ L ©
< 5 F5 © 99,5
] C o 0,1
] C 99,99
0\\‘\\\\‘\\\\‘ ‘\\\\‘\\\\‘\\\\0 0,001\\ T T T 1T T T T T T T T T T
38 39 40 41 42 43 38 39 40 41 42 43
2K1D [Nm] ND _, 2K1D [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 40.70 X 40.7697
LSL 37.85 Xmin 40.70 X-3s 40.6213
USL 43.55 Xmax 40.93 X+3s 40.9181
T 5.70 R 0.23 6s 0.2967
N<T> 100 p<T> 100.00000 %
N >yusL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O=Siat
Potential Capability index = Cm 19.21
Critical capability index Cmk 18.74
Eis The requirements were met (Cm,Cmk) Es

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Cleco Machine Capability Study Page
Production Tools Tool System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 09.03.2022
Ser.No. 1015968_c Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 40,70

Ord. No 2BD110T1S-A Ser.No 204569 LSL 37.85

T S USL 43,55

Remark TQ 30% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.191 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
204569 2K1D 40,77 40,78 40,74 40,71 40,72 40,78 40,88 40,70 40,73 40,91
204569 2K1D 364,00 | 367,00 @ 364,00 @ 361,00 | 361,00 365,00 362,00 366,00 361,00 | 367,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
204569 2K1D 40,83 40,80 40,77 40,72 40,80 40,77 40,79 40,77 40,71 40,73
204569 2K1D 367,00 | 365,00 @ 363,00 @ 368,00 | 357,00 359,00 358,00 359,00 @ 362,00 | 357,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
204569 2K1D 40,79 40,73 40,85 40,75 40,75 40,71 40,73 40,77 40,82 40,71
204569 2K1D 363,00 | 356,00 @ 358,00 @ 358,00 | 363,00 355,00 362,00 361,00 @ 359,00 | 357,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
204569 2K1D 40,77 40,76 40,70 40,77 40,71 40,76 40,74 40,92 40,73 40,83
204569 2K1D 359,00 | 359,00 361,00 @ 357,00 | 364,00 361,00 359,00 363,00 @ 359,00 | 369,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
204569 2K1D 40,82 40,80 40,72 40,79 40,73 40,78 40,76 40,80 40,81 40,70
204569 2K1D 366,00 | 364,00 @ 363,00 @ 363,00 | 357,00 364,00 363,00 362,00 362,00 | 360,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
204569 2K1D 40,76 40,82 40,72 40,80 40,73 40,76 40,78 40,85 40,78 40,81
204569 2K1D 361,00 | 363,00 361,00 @ 358,00 | 362,00 363,00 363,00 363,00 364,00 | 362,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
204569 2K1D 40,74 40,74 40,84 40,79 40,72 40,93 40,79 40,77 40,82 40,71
204569 2K1D 363,00 | 365,00 @ 367,00 @ 364,00 | 364,00 366,00 361,00 361,00 @ 354,00 | 356,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
204569 2K1D 40,71 40,77 40,77 40,80 40,82 40,82 40,74 40,75 40,72 40,71
204569 2K1D 353,00 | 356,00 @ 357,00 | 358,00 | 360,00 361,00 360,00 355,00 @ 360,00 | 354,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015968DED
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Cleco Machine Capability Study Page

Production Tools Tool System 212

Plant ATG Westhausen Operator Name Sunder Date 09.03.2022
Ser.No. 1015968_c Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 40,70

Ord. No 2BD110T1S-A Ser.No 204569 LSL 37,85

o o USL 43,55

Remark TQ 30% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.191 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
204569 2K1D 40,78 40,87 40,75 40,78 40,77 40,81 40,73 40,74 40,76 40,73
204569 2K1D 357,00 | 354,00 | 355,00 355,00 358,00 | 359,00 @ 356,00 361,00 @ 357,00 | 357,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
204569 2K1D 40,76 40,82 40,70 40,82 40,74 40,73 40,75 40,73 40,71 40,80
204569 2K1D 360,00 | 360,00 | 356,00 356,00 360,00 | 358,00 357,00 360,00 @ 363,00 | 357,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015968DED

SN: 1015968 Page 16 of 67






Cleco

Production Tools

Homologation of nutrunners

Model:
Serial no:

Torque graphs
2BD-2B110A-2K1D-2ZB
1015968
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Machine Capability Study 30 %

Angle degree:  360°
Test torque: 40,7 Nm
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Cleco

Froduction Jooie Homologation of nutrunners
Annex 2

Document no: 004/2022
Date: 15.12.2022 Page 2 of 3

Test sheet no. 3

Machine Capability Study 80 %

Multi-stage tightening system Speed 50 rpm 5,6 %
Single-stage tightening system ] Speed 100 % 890 rpm
Manufacturer: Apex Tool Group Serial no: 1015968
Test torque: Tq min. + 0.8 (Tq max. - Tq min.) 90,20 Nm
Hard joint (H) 545,01 Nm / Revolution Angle degree 30°
Soft joint (L) 45,19 Nm / Revolution Angle degree 360°
H L

a) Tolerance down / up 83,89 96,51 Nm 83,89-96,51 Nm
Tolerance down / up 7 7 %
Average torque 90,83 90,37 Nm
Standard deviation 0,19 0,12 Nm
Torque scatter (99,73%) 1,15 0,74 Nm
Cn 10,99 16,99
Crmk 9,88 16,53

b) Min. C,, hard/soft (lowest value) 10,99
Min. C, hard/soft (lowest value) 9,88

Capability is reached if minimum C,, value 21.67

Note:

SN: 1015968 Page 18 of 67





Cleco Machine Capability Study Page 1/1

Production Tools Control System
Plant ATG Westhausen | Operator Name  Siinder Date  09.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015968_h Char.Descr. VM1698-4 Inspection Val. 90,20 6,31 EUSL 96,51

Serial No. 1024210 Unit Nm 631 ILSL 8389 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100
Evaluation from 09.03.2022 11:31:44 to 09.03.2022 11:46:27

Rem.  TQ 80% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.14&M; Speed 890/50 rpm;

06| usL
: 94i
% 92 X+3s
5 —*—2%% o, e e e s e
ggoizx,i&ﬁé,i,i,iwx ,,,,,,,,,,,,,,,,,,,, X %-3s
©
§ |
< 88
86
84 LSL
\ \ \ \ \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3%+3s
30 7LSL ‘ )‘< ‘ USLﬁ 30 LSL USL 0,001
o] ] F 1 99,99
3 CLoc S 0,1
5% iR F# & 99,5
c °J E >
g 20 ay 208 ;0% 5 _
g N F S s 70 3 =
= 154 15 g = o
2 | S I 70 &
10 11 “10 2 5 95 !
2 1 ‘ ‘ g ° 99,5
5 | | -5 & 0,1 '
] = 99,99
0 T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ LI L I R | T 0 0,001 T T T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 90.20 X 90.8347
LSL 83.89 Xmin 90.37 X-3s 90.2605
usL 96.51 Xmax 91.31 X+3s 91.4089
T 12.62 R 0.94 6s 1.1484
N<T> 100 p<r> 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=Siat
Potential Capability index = Cm 10.99
Critical capability index = Cmk 9.88
Eis The requirements were met (Cm,Cmk) Es
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015968_DIKD
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Cleco Machine Capability Study Page
Production Tools Control System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 09.03.2022
Ser.No. 1015968_h Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 90,20

Ord. No 2BD110T1S-A Ser.No 1024210 LSL 83,89

T S USL 96,51

Remark TQ 80% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.148 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
1024210 VM1698-4 90,69 90,99 90,94 91,31 90,72 90,97 90,50 90,79 90,74 91,24
1024210 VM1698-4 29,75 30,25 31,00 30,50 30,50 29,75 29,50 31,25 29,75 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 90,87 90,45 90,65 90,77 90,47 91,02 90,82 90,84 90,99 90,94
1024210 VM1698-4 29,25 30,25 30,50 29,75 30,25 31,00 31,00 29,25 29,75 30,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 90,89 91,02 91,02 90,82 90,79 90,92 90,94 90,84 90,77 90,55
1024210 VM1698-4 29,75 30,75 29,25 29,75 30,75 29,75 29,25 29,75 30,00 30,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 91,02 91,06 91,04 90,82 90,84 90,72 90,37 90,57 90,67 90,72
1024210 VM1698-4 30,25 29,75 30,00 30,50 29,50 29,75 30,50 30,25 30,00 31,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 90,97 90,67 90,57 90,65 90,77 91,14 90,82 90,92 90,65 91,16
1024210 VM1698-4 29,75 29,25 30,25 29,75 30,25 29,50 30,25 30,00 29,50 29,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 90,79 90,79 90,94 90,92 91,04 90,87 90,74 90,77 90,65 91,14
1024210 VM1698-4 29,75 30,00 29,75 31,00 29,25 30,75 30,00 30,00 29,25 30,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 90,77 91,11 90,84 90,94 91,02 90,94 90,77 90,67 90,84 90,62
1024210 VM1698-4 29,00 30,25 29,75 31,25 30,50 30,00 30,75 30,25 29,50 29,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 90,92 91,14 90,62 90,42 90,82 90,79 90,79 90,72 90,97 90,57
1024210 VM1698-4 30,25 29,75 22,50 30,50 29,50 30,50 30,50 30,75 29,75 29,75
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015968_DIKD
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Cleco Machine Capability Study Page

Production Tools Control System 212

Plant ATG Westhausen Operator Name Sunder Date 09.03.2022
Ser.No. 1015968_h Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 90,20
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 83,89

o o USL 96,51
Remark TQ 80% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.148 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 90,74 90,79 91,14 90,55 90,79 90,87 90,89 90,57 91,06 90,77
1024210 VM1698-4 30,25 30,00 30,25 29,75 30,25 29,75 30,75 31,25 31,00 31,50
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 90,69 91,09 90,45 90,82 91,09 91,09 91,09 90,87 90,89 90,87
1024210 VM1698-4 29,75 29,25 29,75 29,25 30,00 29,25 29,00 30,00 31,00 29,00
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Cleco Machine Capability Study Page 1/1
Production Tools Tool System

Plant ATG Westhausen | Operator Name  Siinder Date  09.03.2022

Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes

Serial No. 1015968 _h Char.Descr. 2K1D Inspection Val. 90,20 6,31 i USL 96,51

Serial No. 204569 Unit Nm 631 ILSL 8389 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2

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

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

Evaluation from 09.03.2022 11:31:44 to 09.03.2022 11:46:27

Rem.  TQ 80% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.14&M; Speed 890/50 rpm;

06| usL
94—
: |
B X+3s
Z . -
[a) X-3s
-
¥ -
N
88
86 —
84— LSL
\ \ T T \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3+3s X-3s X+3s
20 LSL USL 20 LSL USL 0,001
i | 1 99,99
N = 0,1
> 16 —16 = 99,5
8127 22 = 70 3 =
= L T o
© o o
£ s -8 = o 30 70 &
G L2 5 95 l
Qo ©
< 4 4 o 99,5
| | @ 0,1
\ 99,99
0 T ‘ T ‘ T ‘ T ‘ T [ T T ‘ T ‘ T ‘ T ‘ T ‘ ‘ 0 0,001 T T T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
2K1D [Nm] ND _ 2K1D [Nm] ND
Drawing Values Collected Values Statistics
Tm 90.20 X 90.8528
LSL 83.89 Xmin 90.34 X-3s 90.2270
usL 96.51 Xmax 91.30 X+3s 91.4786
T 12.62 R 0.96 6s 1.2516
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=Siat
Potential Capability index = Cm 10.08
Critical capability index Cmk 9.04
Eis The requirements were met (Cm,Cmk) Es

APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page
Production Tools Tool System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 09.03.2022
Ser.No. 1015968_h Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 90,20

Ord. No 2BD110T1S-A Ser.No 204569 LSL 83,89

T S USL 96,51

Remark TQ 80% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.148 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
204569 2K1D 90,82 91,13 91,01 91,30 90,65 91,07 90,50 90,77 90,96 91,29
204569 2K1D 30,00 31,00 32,00 31,00 31,00 30,00 30,00 31,00 30,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
204569 2K1D 91,03 90,43 90,57 90,85 90,34 90,94 90,83 90,89 90,93 91,06
204569 2K1D 30,00 30,00 31,00 30,00 30,00 31,00 31,00 30,00 30,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
204569 2K1D 90,93 90,99 91,04 90,88 90,74 91,00 90,97 90,83 90,80 90,58
204569 2K1D 30,00 31,00 30,00 30,00 31,00 30,00 30,00 30,00 30,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
204569 2K1D 91,11 91,07 91,04 90,76 90,69 90,72 90,46 90,44 90,80 90,62
204569 2K1D 30,00 30,00 30,00 31,00 30,00 30,00 31,00 31,00 30,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
204569 2K1D 91,00 90,72 90,54 90,67 90,83 91,30 90,85 90,88 90,65 91,03
204569 2K1D 30,00 30,00 31,00 30,00 31,00 30,00 31,00 30,00 30,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
204569 2K1D 90,74 90,84 91,02 90,94 91,02 90,72 90,98 90,95 90,61 91,13
204569 2K1D 30,00 30,00 30,00 31,00 30,00 31,00 30,00 30,00 30,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
204569 2K1D 90,81 90,91 90,99 90,93 91,15 90,94 90,91 90,48 90,92 90,63
204569 2K1D 30,00 30,00 30,00 32,00 31,00 30,00 31,00 31,00 30,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
204569 2K1D 90,99 91,17 90,64 90,36 90,91 90,74 90,74 90,77 91,03 90,67
204569 2K1D 31,00 30,00 23,00 31,00 30,00 31,00 31,00 31,00 30,00 30,00
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Cleco Machine Capability Study Page

Production Tools Tool System 212

Plant ATG Westhausen Operator Name Sunder Date 09.03.2022
Ser.No. 1015968_h Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 90,20
Ord. No 2BD110T1S-A Ser.No 204569 LSL 83,89

o o USL 96,51
Remark TQ 80% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.148 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
204569 2K1D 90,71 90,69 91,19 90,52 90,74 90,92 90,98 90,69 91,13 90,66
204569 2K1D 31,00 30,00 31,00 30,00 31,00 30,00 31,00 32,00 32,00 32,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
204569 2K1D 90,77 91,04 90,67 90,90 91,11 90,95 91,07 90,86 90,75 90,98
204569 2K1D 30,00 30,00 30,00 30,00 30,00 30,00 30,00 31,00 31,00 30,00
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Torque graphs
Model: 2BD-2B110A-2K1D-2ZB
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Cleco Machine Capability Study Page 1/1

Production Tools Control System
Plant ATG Westhausen | Operator Name  Siinder Date  09.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No. 1015968 g Char.Descr. VM1698-4 Inspection Val. 90,20 6,31 i USL 96,51

Serial No. 1024210 Unit Nm 631 ILSL 8389 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100
Evaluation from 09.03.2022 11:55:58 to 09.03.2022 12:39:27

Rem.  TQ 80% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.148M; Speed 890/50 rpm;

06| usL
: 94i
£ oo
3 |
=
< 88—
86 —
84— LSL
\ \ \ \ \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-333s
o5 LSL USL o5 LSL USL 0,001
] C 1 99,99
T ] C < 0,1
220 F20 & 99,5
W Lo 5
8157 "2 = 70 3 =
- ] C g = o
Q | [ — T
€107 “10% o 30 70 &
2 Eo2 5 95 l
Qo _ L ©
< 5 F5 © 99,5
] C o 0,1
] C 99,99
0 T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ ‘ T ‘ T ‘ T ‘ T ‘ T ‘ ‘ 0 0,001 T T T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 90.20 X 90.3707
LSL 83.89 Xmin 90.08 X-3s 89.9993
usL 96.51 Xmax 90.77 X+3s 90.7421
T 12.62 R 0.69 6s 0.7427
N<T> 100 p<r> 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=Siat
Potential Capability index = Cm 16.99
Critical capability index = Cmk 16.53
Eis The requirements were met (Cm,Cmk) Es
APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page

Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Siinder Date 09.03.2022
Ser.No. 1015968_¢g Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 90,20
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 83,89
T S USL 96,51

Remark TQ 80% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.148 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
1024210 VM1698-4 90,25 90,47 90,25 90,33 90,25 90,30 90,30 90,33 90,45 90,40
1024210 VM1698-4 358,25 | 334,50 @ 365,25 | 339,00 | 333,50 @ 355,75 344,50 361,25 | 351,00 | 331,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 90,42 90,42 90,40 90,37 90,67 90,37 90,20 90,40 90,28 90,08
1024210 VM1698-4 342,00 | 337,75 | 355,75 | 347,00 | 342,50 & 340,50 325,00 348,25 | 343,25 | 349,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 90,15 90,45 90,18 90,37 90,42 90,23 90,33 90,28 90,33 90,40
1024210 VM1698-4 332,25 | 346,00 @ 337,50 | 357,75 | 349,50 @ 361,25 354,75 353,75 | 368,75 | 366,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 90,37 90,45 90,42 90,37 90,37 90,37 90,42 90,20 90,57 90,20
1024210 VM1698-4 365,75 | 349,00 362,75 | 370,25 | 343,00 352,50 366,25 372,50 @ 360,00 | 372,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 90,60 90,30 90,25 90,28 90,33 90,23 90,28 90,37 90,35 90,28
1024210 VM1698-4 373,25 | 340,25 | 363,25 | 361,50 | 353,00 @ 344,75 329,25 @ 347,00 @ 355,50 | 344,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 90,18 90,23 90,45 90,25 90,47 90,50 90,37 90,42 90,52 90,37
1024210 VM1698-4 368,00 | 362,00 @ 347,25 | 357,25 | 377,00 @ 351,75 352,50 @ 352,75 | 353,75 | 361,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 90,55 90,45 90,50 90,30 90,37 90,50 90,33 90,45 90,37 90,45
1024210 VM1698-4 351,75 | 354,25 | 355,75 | 352,50 | 371,25 @ 341,75 353,25 @ 355,50 | 381,75 | 354,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 90,25 90,57 90,35 90,52 90,65 90,33 90,57 90,35 90,35 90,45
1024210 VM1698-4 361,50 | 375,50 @ 358,25 | 347,50 | 373,00 374,50 352,75 362,50 @ 359,50 | 355,25
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Cleco Machine Capability Study Page

Production Tools Control System 212
Plant ATG Westhausen Operator Name Sunder Date 09.03.2022
Ser.No. 1015968_¢g Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 90,20
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 83,89
T S USL 96,51

Remark TQ 80% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.148 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X81 X82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 90,55 90,28 90,37 90,35 90,62 90,35 90,18 90,35 90,35 90,42
1024210 VM1698-4 349,50 | 359,75 | 346,50 | 377,50 | 359,50 @ 363,00 377,00 372,25 | 351,25 | 360,50
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 90,13 90,77 90,52 90,18 90,33 90,33 90,35 90,50 90,28 90,35
1024210 VM1698-4 360,00 | 352,00 368,50 | 353,00 | 362,25 @ 340,50 364,75 367,75 | 349,75 | 355,25
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015968_KD
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Cleco Machine Capability Study Page 1/1
Production Tools Tool System
Plant ATG Westhausen | Operator Name  Siinder Date  09.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No. 1015968 g Char.Descr. 2K1D Inspection Val. 90,20 6,31 i USL 96,51
Serial No. 204569 Unit Nm 631 ILSL 8389 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100
Evaluation from 09.03.2022 11:55:58 to 09.03.2022 12:39:28
Rem.  TQ 80% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.148M; Speed 890/50 rpm;
96 usL
94
: J
g 92
= e N e o S s e - . o an o = - = X+3
ago,@ ,,,,,,,, S RREDET0DX g e e e S P i
¥ -
N
88
86 |
84— LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
o5 7LSL ‘>‘(‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
I |1 F 01
L>)\20i ‘:‘ —20 & 99,5
5 - Il S 5
1 \ r —
g 1 S g 0 ¥
° 1 I -8 o o
€107 (|} “10% o 30 70 &
2 Eoo2 5 95 !
S ] | { LB
< 5- F5 © 99,5
] 1@ C x 0,1
] | C 99,99
0 T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ ‘ T ‘ T ‘ T ‘ T ‘ T ‘ ‘ 0 0,001 T T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
2K1D [Nm] ND _, 2K1D [Nm] ND
Drawing Values Collected Values Statistics
Tm 90.20 X 90.3433
LSL 83.89 Xmin 90.20 X-3s 90.0579
USL 96.51 Xmax 90.63 X+3s 90.6287
T 12.62 R 0.43 6s 0.5707
N<T> 100 p<T> 100.00000 %
n >ysL 0 p>usL 0.00000%
n < s 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O=Siat
Potential Capability index = Cm 22.11
Critical capability index = Cmk 21.61
Eis The requirements were met (Cm,Cmk) Es
APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page
Production Tools Tool System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 09.03.2022
Ser.No. 1015968_¢g Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 90,20

Ord. No 2BD110T1S-A Ser.No 204569 LSL 83,89

T S USL 96,51

Remark TQ 80% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.148 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
204569 2K1D 90,33 90,54 90,40 90,42 90,35 90,29 90,30 90,33 90,49 90,44
204569 2K1D 359,00 | 335,00 @ 365,00 | 340,00 | 334,00 357,00 345,00 361,00 @ 351,00 | 333,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
204569 2K1D 90,30 90,43 90,20 90,51 90,56 90,32 90,31 90,31 90,28 90,23
204569 2K1D 343,00 | 337,00 @ 356,00 | 347,00 | 342,00 @ 341,00 325,00 347,00 @ 344,00 | 349,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
204569 2K1D 90,30 90,35 90,29 90,38 90,21 90,24 90,31 90,21 90,45 90,32
204569 2K1D 334,00 | 347,00 @ 338,00 @ 358,00 | 350,00 362,00 354,00 354,00 @ 370,00 | 367,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
204569 2K1D 90,31 90,33 90,35 90,52 90,29 90,45 90,42 90,23 90,43 90,25
204569 2K1D 366,00 | 349,00 @ 363,00 @ 370,00 | 343,00 355,00 367,00 374,00 360,00 | 373,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
204569 2K1D 90,63 90,23 90,27 90,38 90,27 90,28 90,21 90,26 90,33 90,23
204569 2K1D 374,00 | 340,00 @ 363,00 @ 362,00 | 354,00 @ 344,00 329,00 347,00 @ 356,00 | 346,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
204569 2K1D 90,22 90,34 90,34 90,24 90,45 90,38 90,33 90,32 90,39 90,43
204569 2K1D 368,00 | 362,00 @ 347,00 @ 357,00 | 377,00 @ 352,00 354,00 353,00 356,00 | 361,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
204569 2K1D 90,33 90,30 90,41 90,28 90,32 90,40 90,21 90,35 90,24 90,35
204569 2K1D 352,00 | 353,00 @ 355,00 | 353,00 | 371,00 @ 340,00 353,00 356,00 @ 381,00 | 352,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
204569 2K1D 90,27 90,50 90,29 90,36 90,50 90,36 90,46 90,39 90,32 90,30
204569 2K1D 362,00 | 377,00 @ 362,00 | 347,00 | 373,00 375,00 352,00 360,00 361,00 | 356,00
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Cleco Machine Capability Study Page

Production Tools Tool System 212

Plant ATG Westhausen Operator Name Sunder Date 09.03.2022
Ser.No. 1015968_¢g Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 90,20

Ord. No 2BD110T1S-A Ser.No 204569 LSL 83,89

o o USL 96,51

Remark TQ 80% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.148 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
204569 2K1D 90,42 90,27 90,26 90,22 90,47 90,37 90,23 90,25 90,34 90,27
204569 2K1D 349,00 | 361,00 | 347,00 379,00 357,00 | 362,00 378,00 @ 373,00 | 352,00 | 360,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
204569 2K1D 90,39 90,59 90,40 90,23 90,52 90,24 90,33 90,48 90,26 90,34
204569 2K1D 365,00 | 352,00 | 369,00 354,00 366,00 | 340,00 @ 364,00 368,00 @ 351,00 | 355,00
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs
Model: 2BD-2B110A-2K1D-2ZB
Serial no: 1015968
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Angle degree:  360°
Test torque: 90,2 Nm
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Cleco

Production Tools

Homologation of nutrunners

Document no:
Date:

Note:

004/2022
15.12.2022
Test sheet no. 4
Machine Capability Study 100 %
Multi-stage tightening system

Single-stage tightening system ]

Manufacturer: Apex Tool Group

Test torque: Tq max.

Hard joint (H) 664,13 Nm / Revolution

Soft joint (L) 55,11 Nm / Revolution
H

Tolerance down / up 102,30 117,70 Nm
Tolerance down / up 7

Average torque 110,69
Standard deviation 0,25
Torque scatter (99,73%) 1,48
Cn 10,43
Crmk 9,50

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

Capability is reached if minimum C,, value 21.67

Speed 50 rpm

Speed 100 %

Serial no:

110,00 Nm

10,43
9,50

SN: 1015968 Page 33 of 67

Annex 2

Page 3 of 3

5,6 %

890 rpm

1015968

Angle degree 30°

Angle degree 360°

L

102,30 - 117,70 Nm
7 %
110,21 Nm
0,15 Nm
0,91 Nm
17,01
16,54





Cleco Machine Capability Study Page 1/1

Production Tools Control System
Plant ATG Westhausen | Operator Name  Siinder Date  10.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No. 1015968 b Char.Descr. VM1698-4 Inspection Val. 110,00 7,70 i usL 117,70

Serial No. 1024210 Unit Nm 7,70 ILSL 10230 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100
Evaluation from 10.03.2022 07:23:24 to 10.03.2022 07:38:11

Rem.  TQ 100% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.]Ni8/A; Speed 890/50 rpm;

118 USL
116

11144

= J
AZ‘ 112 B ;+3S

T 110 PSSRSO oo BN o0 000EE T 00 006000000005 ) 000K IRDE0Go0R

|
< 108
> -

106 |
104 —
102; LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3%+3s X-3s X+3s
255k s USL 25 LSt EEANE USL _ 0,001
] C 1 99,99
e ] P - 01
220 K -20 = 99,5 4
g - N -3, 0% = i 5
315 | 15 & =
- o' T2y 70 = B 30 =
@ ] w e ¥ N a
210° 1“ 1 BRI f 0 %
2 Eo2 5 : 95 l
o | 1 | [ = ||
< 5 -5 @ — 99,5
] | ! C 4 0,1 :
] \l r T 99,99
0 ‘ T ‘ T ‘ T ‘ ‘ T ‘ T ‘ T ‘ 0 0,001 T T T T T T T T
102 104 106 108 110 112 114 116 118 102 104 106 108 110 112 114 116 118
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 110.00 X 110.6875
LSL 102.30 Xmin 110.11 X-3s 109.9490
USL 117.70 Xmax 111.12 X+3s 111.4260
T 15.40 R 1.01 6s 1.4770
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O=Siat
Potential Capability index = Cm 10.43
Critical capability index = Cmk 9.50
Eis The requirements were met (Cm,Cmk) Es
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015968_DRKD

SN: 1015968 Page 34 of 67





Cleco Machine Capability Study Page

Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Siinder Date 10.03.2022
Ser.No. 1015968_b Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 110,00
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 102,30
T S USL 117,70

Remark TQ 100% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.113 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
1024210 VM1698-4 110,55 | 110,73 | 110,28 | 110,60 | 110,38 @ 111,00 | 110,23 @ 110,53 | 110,75 | 110,33
1024210 VM1698-4 32,50 33,00 32,25 32,00 31,50 33,25 32,00 32,25 32,25 32,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 110,43 | 110,68 | 110,80 | 110,38 | 110,85 110,51 & 110,75 110,83 | 110,63 | 110,70
1024210 VM1698-4 32,75 31,50 32,75 33,00 31,50 32,00 31,50 31,50 31,75 31,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 110,16 | 110,48 | 110,51 | 110,58 | 110,43 110,85 | 110,88 @ 111,00 | 110,38 | 110,90
1024210 VM1698-4 31,50 32,25 31,75 32,50 32,00 32,00 31,50 33,25 31,50 32,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 110,83 | 111,05 | 110,68 | 111,00 | 110,212 @ 110,80 & 110,80 @ 110,68 | 110,90 @ 110,51
1024210 VM1698-4 31,75 31,00 31,50 31,50 31,75 32,00 31,00 31,75 31,25 31,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 110,85 | 110,53 | 110,28 | 110,78 | 110,75 @ 110,80 & 110,88 110,88 | 111,07 @ 111,12
1024210 VM1698-4 31,25 31,25 30,25 31,00 32,75 31,75 31,00 31,25 31,25 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 111,00 | 110,38 | 110,68 | 111,05 | 110,58 110,68 | 110,92 @ 110,83 | 110,31 | 111,02
1024210 VM1698-4 31,00 30,50 30,50 31,00 30,50 31,25 30,75 30,25 29,50 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 110,73 | 111,10 | 110,60 | 110,68 | 110,70 @ 110,51 & 110,65 110,51 | 110,48 | 110,85
1024210 VM1698-4 30,00 29,75 30,50 29,75 31,25 31,00 31,25 31,75 29,75 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 110,70 | 111,02 | 110,68 | 110,73 | 110,83 @ 110,31 | 110,38 110,11 | 110,70 @ 110,14
1024210 VM1698-4 31,25 31,50 31,00 30,50 31,75 30,75 30,50 29,75 30,25 30,25
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015968 _DRKD
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Cleco Machine Capability Study Page

Production Tools Control System 212

Plant ATG Westhausen Operator Name Sunder Date 10.03.2022
Ser.No. 1015968_b Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 110,00
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 102,30

o o USL 117,70
Remark TQ 100% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.113 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 110,68 | 110,85 | 110,70 & 110,73 | 110,80 | 110,92 | 110,38 | 110,95 111,00 @ 110,38
1024210 VM1698-4 30,00 30,25 30,50 30,00 29,75 31,75 31,75 30,75 31,25 31,25
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 110,80 | 110,90 | 110,92 & 110,95 | 110,73 | 110,90 | 110,33 | 110,68 110,88 & 111,00
1024210 VM1698-4 30,75 31,25 30,00 30,25 30,25 30,25 31,75 29,25 30,25 29,50
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Cleco Machine Capability Study Page 1/1

Production Tools Tool System
Plant ATG Westhausen | Operator Name  Siinder Date  10.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No. 1015968 b Char.Descr. 2K1D Inspection Val. 110,00 7,70 i usL 117,70

Serial No. 204569 Unit Nm 7,70 ILSL 10230 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100
Evaluation from 10.03.2022 07:23:24 to 10.03.2022 07:38:11

Rem.  TQ 100% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.]Ni8/A; Speed 890/50 rpm;

118 USL
116
114
1 -
g2 s
%’1107*%**%@*, RTINS ,Wyﬁ I ORI T TR ROKIRA TSI R PRSI = E™< b %-3s
— _
& 108
106 —
104 —
102; \ \ T T \ \ \ \ \ T s
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-35x+3s X-3s X+3s
205k A USL 29 LSt e USL _ 0,001
i | 1 99,99
1 || ] = [ 01
> 16 | ‘ﬂ\ | —16 = 99,5 —.
T il -2 95 - 1 5
512 \ L1285 ¥ <
19 N K ERS) 70 ‘ ‘ 30 =
@ | e X a
25 1 1 g £ o w = 0 %
S i L = 5 : 95 l
2 | alll | k| -
< 4 ‘ —4 o | 99,5
| i I 01 ‘
| - 99,99
0 ‘ T ‘ T ‘ T [ ‘ T ‘ T ‘ T ‘ 0 0,001 T T T T T T T T
102 104 106 108 110 112 114 116 118 102 104 106 108 110 112 114 116 118
2K1D [Nm] ND _, 2K1D [Nm] ND
Drawing Values Collected Values Statistics
Tm 110.00 X 110.6680
LSL 102.30 Xmin 110.10 X-3s 109.8773
usL 117.70 Xmax 111.10 X+3s 111.4587
T 15.40 R 1.00 6s 1.5814
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=Siat
Potential Capability index = Cm 9.74
Critical capability index = Cmk 8.89
Eis The requirements were met (Cm,Cmk) Es
APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page
Production Tools Tool System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 10.03.2022
Ser.No. 1015968_b Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 110,00

Ord. No 2BD110T1S-A Ser.No 204569 LSL 102,30

T S USL 117,70

Remark TQ 100% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.113 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
204569 2K1D 110,60 | 110,80 | 110,30 | 110,60 | 110,40 @ 111,00 | 110,30 @ 110,40 | 110,60 | 110,30
204569 2K1D 33,00 33,00 33,00 32,00 32,00 34,00 33,00 33,00 33,00 33,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
204569 2K1D 110,30 | 110,50 | 110,60 | 110,40 | 110,80 @ 110,50 | 110,80 @ 110,70 | 110,70 | 110,70
204569 2K1D 33,00 32,00 33,00 34,00 32,00 32,00 32,00 32,00 32,00 32,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
204569 2K1D 110,20 | 110,40 | 110,40 | 110,70 | 110,50 @ 111,10 & 121,20 111,10 | 110,40 & 111,10
204569 2K1D 32,00 32,00 32,00 33,00 33,00 32,00 32,00 34,00 32,00 33,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
204569 2K1D 110,90 | 111,20 | 110,80 | 111,00 | 110,20 @ 110,80 | 110,70 @ 110,60 | 110,80 | 110,60
204569 2K1D 32,00 32,00 32,00 32,00 32,00 33,00 32,00 32,00 32,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
204569 2K1D 110,90 | 110,60 | 110,20 | 110,80 | 110,70 @ 110,70 | 110,90 @ 110,90 | 111,00 | 111,00
204569 2K1D 31,00 31,00 31,00 31,00 33,00 32,00 31,00 32,00 32,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
204569 2K1D 110,80 | 110,30 | 110,60 | 110,90 | 110,50 @ 110,60 | 110,90 @ 110,80 | 110,20 | 110,90
204569 2K1D 31,00 31,00 31,00 32,00 31,00 31,00 31,00 31,00 30,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
204569 2K1D 110,70 | 111,00 | 110,70 | 110,50 | 110,60 @ 110,60 & 110,70 @ 110,40 | 110,40 @ 110,70
204569 2K1D 31,00 31,00 31,00 30,00 31,00 32,00 32,00 32,00 30,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
204569 2K1D 110,60 | 111,20 | 110,80 | 110,80 | 110,80 @ 110,10 | 110,40 @ 110,10 | 110,60 | 110,20
204569 2K1D 32,00 32,00 32,00 31,00 32,00 31,00 31,00 30,00 30,00 30,00
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Cleco Machine Capability Study Page

Production Tools Tool System 212

Plant ATG Westhausen Operator Name Sunder Date 10.03.2022
Ser.No. 1015968_b Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 110,00
Ord. No 2BD110T1S-A Ser.No 204569 LSL 102,30

o o USL 117,70
Remark TQ 100% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.113 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
204569 2K1D 110,60 | 110,80 | 110,70 & 110,80 & 110,70 | 110,90 | 110,20 | 111,10 110,90 & 110,30
204569 2K1D 30,00 31,00 31,00 30,00 31,00 32,00 32,00 32,00 31,00 31,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
204569 2K1D 110,90 | 110,80 | 111,00 111,00 110,80 | 110,80 | 110,20 | 110,70 110,90 & 110,90
204569 2K1D 31,00 31,00 31,00 31,00 30,00 31,00 32,00 30,00 31,00 30,00
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs

Machine Capability Study 100 %

Model: 2BD-2B110A-2K1D-2ZB Angle degree:  30°
Serial no: 1015968 Test torque: 110,0 Nm
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Cleco Machine Capability Study Page 1/1
Production Tools Control System

Plant ATG Westhausen | Operator Name  Siinder Date  09.03.2022

Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes

Serial No. 1015968 a Char.Descr. VM1698-4 Inspection Val. 110,00 7,70 i usL 117,70

Serial No. 1024210 Unit Nm 7,70 ILSL 10230 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2

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

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

Evaluation from 09.03.2022 15:30:15 to 09.03.2022 17:20:04

Rem.  TQ 100% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.148V/A; Speed 890/50 rpm;

118i USL
116
1114+
'g‘ -
Z 112+
¥ B Iz  Xt3s
© 110 (=ovesT X-3s
3 |
S 108
> -
106 —
104 —
102; LSL
\ \ \ \ \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
35 7LSL USLﬁ 35 LSL USL 0,001
B = 1 99,99
T304 ~30 & 01
3.7 F= 99,5
g 257 B 95 5
=l B F S ! =
@20 203 g 70 3 R
® e Fe 8 o a
2 15? = 15 < o 30 70 ‘_1
o 3 C >
210 -10 £ 5 95
< B S © 99,5
5 F5 0,1
= F 99,99
0 ‘ T ‘ T ‘ T ‘ ‘ T ‘ T ‘ T ‘ 0 0,001 T T T T T T
102 104 106 108 110 112 114 116 118 102 104 106 108 110 112 114 116 118
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 110.00 X 110.2144
LSL 102.30 Xmin 109.84 X-3s 109.7617
usL 117.70 Xmax 110.73 X+3s 110.6671
T 15.40 R 0.89 6s 0.9053
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=Siat
Potential Capability index = Cm 17.01
Critical capability index Cmk 16.54
Eis The requirements were met (Cm,Cmk) Es

APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page
Production Tools Control System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 09.03.2022
Ser.No. 1015968_a Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 110,00

Ord. No 2BD110T1S-A Ser.No 1024210 LSL 102,30

T S USL 117,70

Remark TQ 100% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.113 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
1024210 VM1698-4 110,09 | 110,16 | 110,09 | 110,21 | 110,112 @ 110,23 | 110,24 110,28 | 110,31 | 109,99
1024210 VM1698-4 369,00 | 343,75 | 359,00 | 333,25 | 339,00 @ 347,50 339,50 322,50 @ 339,00 | 344,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 110,09 | 110,36 | 110,33 | 110,28 | 110,212 @ 110,16 & 110,23 @ 110,09 | 110,43 | 110,73
1024210 VM1698-4 337,50 | 329,00 @ 330,75 | 355,75 | 325,25 | 342,00 343,75 333,00 @ 348,75 | 338,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 110,04 | 110,06 | 110,11 | 110,36 | 110,26 @ 110,14 & 110,04 110,26 | 110,33 | 110,11
1024210 VM1698-4 360,00 | 350,75 | 34550 | 357,50 | 339,75 @ 347,00 343,25 338,75 | 339,75 | 326,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 110,23 | 110,19 | 110,16 | 110,06 | 109,99 @ 110,19 @ 110,26 @ 110,46 | 110,33 | 110,06
1024210 VM1698-4 339,50 | 346,75 | 359,75 | 355,25 | 370,00 @ 356,25 348,75 @ 346,75 | 370,75 | 370,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 110,19 | 110,01 | 110,11 | 110,21 | 110,212 @ 109,99 & 110,33 110,31 | 110,21 | 110,22
1024210 VM1698-4 371,00 | 351,50 @ 357,50 | 334,75 | 350,00 @ 358,00 380,75 369,75 | 370,50 | 352,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 110,33 | 110,60 | 110,11 | 110,26 | 110,68 @ 110,21 | 110,21 @ 110,21 | 110,26 | 110,09
1024210 VM1698-4 356,75 | 351,75 | 333,75 | 354,75 | 359,00 @ 355,75 367,50 @ 348,00 @ 344,25 | 365,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 110,21 | 110,31 | 110,11 | 110,31 | 110,09 110,23 | 110,24 110,23 | 110,41 @ 110,11
1024210 VM1698-4 361,75 | 345,00 @ 376,50 | 342,75 | 348,50 & 346,00 352,00 359,00 @ 370,00 | 358,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 110,21 | 110,121 | 110,19 | 110,63 | 110,33 @ 110,23 | 110,19 110,21 | 110,38 | 110,23
1024210 VM1698-4 357,25 | 336,00 @ 360,25 | 345,75 | 344,50 @ 366,75 346,75 @ 344,75 | 368,00 | 366,25
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Cleco Machine Capability Study Page

Production Tools Control System 212
Plant ATG Westhausen Operator Name Sunder Date 09.03.2022
Ser.No. 1015968_a Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 110,00
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 102,30
T S USL 117,70

Remark TQ 100% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.113 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X81 X82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 110,21 | 110,24 | 110,38 | 110,31 | 110,28 @ 109,96 & 110,16 @ 110,51 | 110,04 @ 110,11
1024210 VM1698-4 367,75 | 358,75 | 368,75 | 368,00 | 379,00 380,50 376,50 358,50 @ 366,25 | 344,25
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 109,84 | 110,26 | 110,11 | 110,43 | 110,43 @ 110,36 | 110,16 @ 110,11 | 110,19 | 110,09
1024210 VM1698-4 366,50 | 363,75 @ 360,25 | 365,75 | 378,75 | 34525 369,75 363,25 | 353,00 | 347,00
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Cleco Machine Capability Study Page 1/1
Production Tools Tool System

Plant ATG Westhausen | Operator Name  Siinder Date  09.03.2022

Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes

Serial No. 1015968 a Char.Descr. 2K1D Inspection Val. 110,00 7,70 i usL 117,70

Serial No. 204569 Unit Nm 7,70 ILSL 10230 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2

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

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

Evaluation from 09.03.2022 15:30:16 to 09.03.2022 17:20:04

Rem.  TQ 100% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.148V/A; Speed 890/50 rpm;

118 7 USL
116
114
1 -
g 112+
= = -  X+3s
Q 110 == %3s
§| -
N 108
106 —
104 —
102 ; LSL
\ \ \ \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-883s
35 7LSL ‘)‘<‘ USLﬁ 35 LSL USL 0,001
N = 1 99,99
130 I 30 & 01
3. _ ] X F= 99,5
325 = = 25 2 95 5
=l B F S ! =
820 F205 g 70 3 £
}1_,3-‘ 15 ; ; 15 g o 30 70 &
= E = [
] B £ > i
210 -10 £ 5 95
< B S © 99,5
54 F5 0,1
= F 99,99
0 ‘ T ‘ T ‘ T ‘ T ‘ T T ‘ T ‘ 0 0,001 T T T T T T
102 104 106 108 110 112 114 116 118 102 104 106 108 110 112 114 116 118
2K1D [Nm] ND _, 2K1D [Nm] ND
Drawing Values Collected Values Statistics
Tm 110.00 X 110.2060
LSL 102.30 Xmin 110.00 X-3s 109.7757
usL 117.70 Xmax 110.70 X+3s 110.6363
T 15.40 R 0.70 6s 0.8605
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=Siat
Potential Capability index = Cm 17.90
Critical capability index Cmk 17.42
Eis The requirements were met (Cm,Cmk) Es

APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page
Production Tools Tool System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 09.03.2022
Ser.No. 1015968_a Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 110,00

Ord. No 2BD110T1S-A Ser.No 204569 LSL 102,30

T S USL 117,70

Remark TQ 100% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.113 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
204569 2K1D 110,10 | 110,20 | 110,30 | 110,30 | 110,20 110,30 | 110,20 @ 110,20 | 110,40 @ 110,10
204569 2K1D 371,00 | 344,00 @ 360,00 | 332,00 | 337,00 @ 348,00 339,00 324,00 @ 339,00 | 346,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
204569 2K1D 110,20 | 110,30 | 110,30 | 110,40 | 110,20 @ 110,30 | 110,20 @ 110,00 | 110,50 | 110,70
204569 2K1D 338,00 | 330,00 @ 331,00 @ 356,00 | 325,00 @ 342,00 344,00 335,00 @ 350,00 | 338,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
204569 2K1D 110,10 | 110,00 | 110,10 | 110,30 | 110,40 @ 110,20 | 110,20 110,10 | 110,20 | 110,20
204569 2K1D 360,00 | 351,00 @ 346,00 | 358,00 | 340,00 @ 348,00 343,00 340,00 @ 340,00 | 327,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
204569 2K1D 110,20 | 110,10 | 110,20 | 110,20 | 110,20 110,20 | 110,20 @ 110,30 | 110,40 @ 110,10
204569 2K1D 339,00 | 346,00 @ 357,00 | 356,00 | 369,00 356,00 348,00 345,00 @ 370,00 | 370,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
204569 2K1D 110,20 | 110,00 | 110,00 | 110,20 | 110,00 @ 110,10 | 110,50 @ 110,30 | 110,20 | 110,10
204569 2K1D 371,00 | 350,00 @ 357,00 | 336,00 | 349,00 358,00 381,00 368,00 371,00 | 352,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
204569 2K1D 110,40 | 110,40 | 110,10 | 110,20 | 110,60 @ 110,20 | 110,20 @ 110,20 | 110,20 | 110,10
204569 2K1D 357,00 | 351,00 @ 334,00 | 355,00 | 359,00 356,00 368,00 348,00 @ 344,00 | 365,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
204569 2K1D 110,10 | 110,30 | 110,30 | 110,20 | 110,10 110,20 | 110,20 @ 110,20 | 110,40 | 110,10
204569 2K1D 361,00 | 344,00 @ 379,00 | 342,00 | 347,00 & 344,00 353,00 359,00 @ 371,00 | 359,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
204569 2K1D 110,00 | 110,00 | 110,20 | 110,60 | 110,30 @ 110,30 | 110,20 @ 110,10 | 110,30 | 110,30
204569 2K1D 358,00 | 337,00 @ 361,00 | 346,00 | 344,00 367,00 347,00 344,00 @ 369,00 | 366,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015968D&D.

SN: 1015968 Page 45 of 67





Cleco Machine Capability Study Page

Production Tools Tool System 212

Plant ATG Westhausen Operator Name Sunder Date 09.03.2022
Ser.No. 1015968_a Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 110,00
Ord. No 2BD110T1S-A Ser.No 204569 LSL 102,30

o o USL 117,70
Remark TQ 100% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.113 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
204569 2K1D 110,20 | 110,10 | 110,30 | 110,40 | 110,20 | 110,00 | 110,10 | 110,40 110,20 & 110,10
204569 2K1D 368,00 | 360,00 | 369,00 368,00 380,00 | 380,00 | 377,00 | 358,00 @ 367,00 | 344,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
204569 2K1D 110,10 | 110,30 | 110,10 § 110,40 | 110,20 | 110,30 | 110,10 | 110,30 110,10 | 110,00
204569 2K1D 369,00 | 364,00 | 360,00 366,00 378,00 | 344,00 | 370,00 | 364,00 353,00 | 347,00
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Cleco

Froduction Tonks Homologation of nutrunners
Torque graphs Machine Capability Study 100 %
Model: 2BD-2B110A-2K1D-2ZB Angle degree:  360°
Serial no: 1015968 Test torque: 110,0 Nm
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Cleco

Froduction Toots Homologation of nutrunners
Annex 3

Document no: 004/2022
Date: 15.12.2022 Page 1 of 2

General Specifications

Manufacturer: Apex Tool Group Tool type:  Fixtured Spindle
Model: 2BD-2B110A-2K1D-2ZB Serialno: 1015968
Torque range: 11 Nm to 110 Nm

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

Capability examination

Snudgfit value: 22 Nm Torque tolerance £ 7 %
Target torque: 66 Nm Tolerance: 1,41 % + 0,70 %
Angle degree: 40° Tolerance: 2,6° +1,3°

Formula derivation: (= L T = Cm* 6s

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 69,92 40,00 69.82 40.00 0,10 0,00
2 70,36 40,00 70.42 39.25 0,06 0,75
3 70,37 40,00 70.34 39.50 0,03 0,50
4 72,91 40,00 72.98 39.75 0,07 0,25
5 72,29 40,00 72.36 39.50 0,07 0,50
6 68,58 40,00 68.42 39.75 0,16 0,25
7 67,89 40,00 67.83 39.75 0,06 0,25
8 68,44 40,00 68.25 40.00 0,19 0,00
9 69,71 40,00 69.73 39.75 0,02 0,25
10 70,75 40,00 70.91 39.50 0,16 0,50
11 69,31 40,00 69.23 40.00 0,08 0,00
12 69,61 40,00 69.50 39.25 0,11 0,75
13 71,93 40,00 71.94 39.50 0,01 0,50
14 71,74 40,00 71.72 39.25 0,02 0,75
15 71,08 40,00 71.08 39.75 0,00 0,25
16 68,87 40,00 68.89 39.75 0,02 0,25
17 67,70 40,00 67.53 39.75 0,17 0,25
18 69,39 40,00 69.33 40.00 0,06 0,00
19 68,10 40,00 68.00 39.50 0,10 0,50
20 68,39 40,00 68.17 39.75 0,22 0,25
21 68,23 40,00 68.03 39.75 0,20 0,25
22 70,16 40,00 70.05 39.50 0,11 0,50
23 70,52 40,00 70.51 39.50 0,01 0,50
24 69,91 40,00 69.78 39.75 0,13 0,25
25 69,63 40,00 69.65 39.25 0,02 0,75
26 69,43 40,00 69.43 39.00 0,00 1,00
27 68,67 40,00 68.52 39.75 0,15 0,25
28 69,99 40,00 69.95 39.75 0,04 0,25
29 65,12 40,00 65.09 39.00 0,03 1,00
30 64,02 40,00 63.96 39.75 0,06 0,25
31 64,13 40,00 64.08 39.75 0,05 0,25
32 64,94 40,00 64.90 40.00 0,04 0,00
33 66,44 40,00 66.23 39.75 0,21 0,25
34 66,18 40,00 66.10 39.75 0,08 0,25
35 67,04 40,00 66.79 39.25 0,25 0,75
36 66,33 40,00 66.15 39.00 0,18 1,00
37 66,56 40,00 66.33 39.75 0,23 0,25
38 65,34 40,00 65.19 39.75 0,15 0,25
39 66,32 40,00 66.20 39.75 0,12 0,25

40 67,61 40,00 67.58 39.50 0,03 0,50
41 66,66 40,00 66.50 39.75 0,16 0,25
42 68,25 40,00 68.10 39.75 0,15 0,25
43 67,46 40,00 67.34 39.00 0,12 1,00
44 67,86 40,00 67.85 39.75 0,01 0,25
45 67,82 40,00 67.76 39.50 0,06 0,50
46 67,33 40,00 67.09 39.25 0,24 0,75
47 66,32 40,00 66.18 39.50 0,14 0,50
48 67,31 40,00 67.24 39.75 0,07 0,25
49 67,85 40,00 67.66 39.75 0,19 0,25
50 66,41 40,00 66.38 39.75 0,03 0,25
51 67,29 40,00 67.21 39.75 0,08 0,25
52 65,90 40,00 65.69 39.25 0,21 0,75
53 65,06 40,00 64.97 39.25 0,09 0,75
54 64,92 40,00 64.80 39.75 0,12 0,25
55 65,97 40,00 65.91 39.75 0,06 0,25
56 65,08 40,00 65.09 39.75 0,01 0,25
57 65,24 40,00 65.14 39.75 0,10 0,25
58 65,16 40,00 65.00 39.75 0,16 0,25
59 64,51 40,00 64.48 39.50 0,03 0,50
60 65,63 40,00 65.54 40.00 0,09 0,00
61 65,92 40,00 65.93 39.75 0,01 0,25
62 67,73 40,00 67.68 39.50 0,05 0,50
63 65,05 40,00 64.95 39.75 0,10 0,25
64 65,07 40,00 65.09 39.75 0,02 0,25
65 64,17 40,00 64.06 40.00 0,11 0,00
66 64,70 40,00 64.65 40.25 0,05 0,25
67 64,25 40,00 63.91 39.75 0,34 0,25
68 65,74 40,00 65.64 40.00 0,10 0,00
69 66,12 40,00 65.88 39.75 0,24 0,25
70 66,51 40,00 66.50 39.75 0,01 0,25
71 66,13 40,00 65.88 39.25 0,25 0,75
72 66,66 40,00 66.65 39.25 0,01 0,75
73 66,35 40,00 66.33 39.75 0,02 0,25
74 65,97 40,00 65.54 39.00 0,43 1,00
75 65,98 40,00 65.91 39.75 0,07 0,25
76 65,89 40,00 65.81 40.00 0,08 0,00
77 67,38 40,00 67.16 39.50 0,22 0,50
78 66,04 40,00 65.96 39.75 0,08 0,25
79 66,58 40,00 66.05 39.75 0,53 0,25
80 64,75 40,00 64.65 39.50 0,10 0,50
81 65,66 40,00 65.51 39.75 0,15 0,25
82 67,24 40,00 66.99 39.50 0,25 0,50
83 68,12 40,00 67.90 39.75 0,22 0,25
84 66,63 40,00 66.62 39.50 0,01 0,50
85 67,03 40,00 66.94 39.50 0,09 0,50
86 66,72 40,00 66.60 39.75 0,12 0,25
87 65,98 40,00 65.91 40.00 0,07 0,00
88 66,81 40,00 66.89 40.00 0,08 0,00
89 66,77 40,00 66.62 39.50 0,15 0,50
90 68,01 40,00 67.93 39.50 0,08 0,50
91 67,40 40,00 67.29 39.75 0,11 0,25
92 68,53 40,00 68.52 39.75 0,01 0,25
93 67,96 40,00 67.85 39.50 0,11 0,50
94 65,34 40,00 65.29 39.50 0,05 0,50
95 67,77 40,00 67.63 39.50 0,14 0,50
96 65,89 40,00 65.86 40.00 0,03 0,00
97 67,09 40,00 66.77 39.75 0,32 0,25
98 65,81 40,00 65.69 40.00 0,12 0,00
99 65,18 40,00 65.22 39.75 0,04 0,25
100 64,58 40,00 64.43 39.25 0,15 0,75
Standard deviation: 0,093 0,255
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Cleco

Production Tools HOmOIOgation Of nutrunners

Graphical representation

Model: 2BD-2B110A-2K1D-2ZB Serial no: 1015968
Target torque: 66,00 Nm 60 % of max. torque
Angle degree:  40° Tool without angle correction
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Cleco Machine Capability Study Page 1/1
Production Tools Control System

Plant ATG Westhausen | Operator Name  Siinder Date  09.03.2022

Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes

Serial No. 1015968 k Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 i USL 45,00

Serial No. 1024210 Unit Grad 500 LSL 3500 |

Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2

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

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

Evaluation from 09.03.2022 13:34:44 to 09.03.2022 13:47:53

Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 110 Nm; Cur-Cal.133 Nm/A; Speed 300/50 rpm;

USL

T T T

0 10 20 30 40 50 60 70 80 90
Value No. _,
X-3s X+3s X-3s _ x+3s
505k : : UsL g LSt X USL _ 0,001
. | | 5 1 99,99 I
] C = ; ; 0,1
240 ‘ ‘ Fa0 & 99,5 b4
g 7 \ \ Y 95 - 5
530 | 3085 ‘ ‘ <
g Y w w S w70 : : 3
= ] ‘ ‘ - g = | | &
2 | Eo2 5 : 95 l
o | | L = S
< 10 I\ 10 © . 99,5
b | I C o 0,1 T
] u IR 99,99
ol - IF, 0,001 —
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 39.6400
LSL 35.00 Xmin 39.00 X-3s 38.8543
USL 45.00 Xmax 40.25 X+3s 40.4257
T 10.00 R 1.25 6s 1.5713
N<r> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O=Siat
Potential Capability index = Cm 6.36
Critical capability index Cmk 5.91
Eis The requirements were met (Cm,Cmk) Es

APEX VDI/VDE 2647 V0.1
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Production Tools Control System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 09.03.2022
Ser.No. 1015968_k Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 66,00

Ord. No 2BD110T1S-A Ser.No 1024210 LSL 61,38

T S USL 70,62

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 110 Nm; Cur -Cal.: 3.133 Nm/A; Speed 300/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
1024210 VM1698-4 69,82 70,42 70,34 72,98 72,36 68,42 67,83 68,25 69,73 70,91
1024210 VM1698-4 40,00 39,25 39,50 39,75 39,50 39,75 39,75 40,00 39,75 39,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 69,23 69,50 71,94 71,72 71,08 68,89 67,53 69,33 68,00 68,17
1024210 VM1698-4 40,00 39,25 39,50 39,25 39,75 39,75 39,75 40,00 39,50 39,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 68,03 70,05 70,51 69,78 69,65 69,43 68,52 69,95 65,09 63,96
1024210 VM1698-4 39,75 39,50 39,50 39,75 39,25 39,00 39,75 39,75 39,00 39,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
1024210 VM1698-4 64,08 64,90 66,23 66,10 66,79 66,15 66,33 65,19 66,20 67,58
1024210 VM1698-4 39,75 40,00 39,75 39,75 39,25 39,00 39,75 39,75 39,75 39,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 66,50 68,10 67,34 67,85 67,76 67,09 66,18 67,24 67,66 66,38
1024210 VM1698-4 39,75 39,75 39,00 39,75 39,50 39,25 39,50 39,75 39,75 39,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 67,21 65,69 64,97 64,80 65,91 65,09 65,14 65,00 64,48 65,54
1024210 VM1698-4 39,75 39,25 39,25 39,75 39,75 39,75 39,75 39,75 39,50 40,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 65,93 67,68 64,95 65,09 64,06 64,65 63,91 65,64 65,88 66,50
1024210 VM1698-4 39,75 39,50 39,75 39,75 40,00 40,25 39,75 40,00 39,75 39,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 65,88 66,65 66,33 65,54 65,91 65,81 67,16 65,96 66,05 64,65
1024210 VM1698-4 39,25 39,25 39,75 39,00 39,75 40,00 39,50 39,75 39,75 39,50

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Control System 212
Plant ATG Westhausen Operator Name Sunder Date 09.03.2022
Ser.No. 1015968_k Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 66,00
LSL 61,38
Ord. No. 2BD110T1S-A Ser.No. 1024210
ré. o ero uUsL 70,62

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 110 Nm; Cur -Cal.: 3.133 Nm/A; Speed 300/50 rpm;

Char.No Char.Descr. X81 X82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 65,51 66,99 67,90 66,62 66,94 66,60 65,91 66,89 66,62 67,93
1024210 VM1698-4 39,75 39,50 39,75 39,50 39,50 39,75 40,00 40,00 39,50 39,50
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 67,29 68,52 67,85 65,29 67,63 65,86 66,77 65,69 65,22 64,43
1024210 VM1698-4 39,75 39,75 39,50 39,50 39,50 40,00 39,75 40,00 39,75 39,25
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015968 BND
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Production Tools Tool System
Plant ATG Westhausen | Operator Name  Siinder Date  09.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No. 1015968 k Char.Descr. 2K1D Inspection Val. 40,00 5,00 i USL 45,00
Serial No. 204569 Unit Grad 5,00 1LSL 35,00
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 120 / 1019923 nges. 100
Evaluation from 09.03.2022 13:34:44 to 09.03.2022 13:47:52
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 110 Nm; Cur-Cal.133 Nm/A; Speed 300/50 rpm;
45 ] USL
44i
43—
42—
841
Q 7 —
a 40 ] X
g 39
S0
38
37i
36i
35 LSL
\ \ \ \ \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
| | ; 99,99
1 — 0,1
51,6 -16 8 99,5
o
§ . r 2 , 95 5
1,2 -1,28 .. 80 20 =
g -8 £ 50 s0 =
@ C | o
508 & R=0 Los8s % 20 [~y R=0 80 =
2 . 5 95 '
ko] e
<04 04 & 99,5
i | 0,1
99,99
0,0 ‘ ‘ ‘ ‘ 0,0 0,001 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
2K1D [Grad] --- 2K1D [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
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Cleco Machine Capability Study Page
Production Tools Tool System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 09.03.2022
Ser.No. 1015968_k Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 66,00

Ord. No 2BD110T1S-A Ser.No 204569 LSL 61,38

T S USL 70,62

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 110 Nm; Cur -Cal.: 3.133 Nm/A; Speed 300/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
204569 2K1D 69,92 70,36 70,37 72,91 72,29 68,58 67,89 68,44 69,71 70,75
204569 2K1D 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
204569 2K1D 69,31 69,61 71,93 71,74 71,08 68,87 67,70 69,39 68,10 68,39
204569 2K1D 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
204569 2K1D 68,23 70,16 70,52 69,91 69,63 69,43 68,67 69,99 65,12 64,02
204569 2K1D 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
204569 2K1D 64,13 64,94 66,44 66,18 67,04 66,33 66,56 65,34 66,32 67,61
204569 2K1D 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
204569 2K1D 66,66 68,25 67,46 67,86 67,82 67,33 66,32 67,31 67,85 66,41
204569 2K1D 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
204569 2K1D 67,29 65,90 65,06 64,92 65,97 65,08 65,24 65,16 64,51 65,63
204569 2K1D 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
204569 2K1D 65,92 67,73 65,05 65,07 64,17 64,70 64,25 65,74 66,12 66,51
204569 2K1D 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
204569 2K1D 66,13 66,66 66,35 65,97 65,98 65,89 67,38 66,04 66,58 64,75
204569 2K1D 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\2022\1015968DkD

SN: 1015968 Page 55 of 67





Cleco Machine Capability Study Page

Production Tools Tool System 212

Plant ATG Westhausen Operator Name Sunder Date 09.03.2022
Ser.No. 1015968_k Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 66,00
Ord. No 2BD110T1S-A Ser.No 204569 LSL 61,38

o o USL 70,62
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 110 Nm; Cur -Cal.: 3.133 Nm/A; Speed 300/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
204569 2K1D 65,66 67,24 68,12 66,63 67,03 66,72 65,98 66,81 66,77 68,01
204569 2K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
204569 2K1D 67,40 68,53 67,96 65,34 67,77 65,89 67,09 65,81 65,18 64,58
204569 2K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
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Cleco

Production Tools

Homologation of nutrunners

Model:
Target torque:
Angle degree:

66,00 Nm
40°

Torque graphs
2BD-2B110A-2K1D-2ZB

Serial no: 1015968
60 % of max. torque
Tool without angle correction
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Cleco

Froduction Toots Homologation of nutrunners
Annex 3

Document no: 004/2022
Date: 15.12.2022 Page 1 of 2

General Specifications

Manufacturer: Apex Tool Group Tool type:  Fixtured Spindle
Model: 2BD-2B110A-2K1D-2ZB Serialno: 1015968
Torque range: 11 Nm to 110 Nm

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

Capability examination

Snudgfit value: 22 Nm Torque tolerance £ 7 %
Target torque: 88 Nm Tolerance: 0,81 % + 0,40 %
Angle degree: 180° Tolerance: 4,5° +2,2°

Formula derivation: (= l T = Cm* 6s

Tool without angle correction
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Measurement
No.

CONDO A WN =

Tool data
Torque Angle
92,06 180,00
86,91 180,00
87,27 180,00
85,91 180,00
84,23 180,00
90,20 180,00
83,97 180,00
91,08 180,00
87,45 180,00
92,33 180,00
84,22 180,00
87,59 180,00
89,41 180,00
86,40 180,00
90,48 180,00
85,98 180,00
90,62 180,00
86,30 180,00
90,44 180,00
87,27 180,00
91,77 180,00
87,25 180,00
86,47 180,00
90,38 180,00
84,89 180,00
89,39 180,00
87,72 180,00
91,56 180,00
87,27 180,00
90,98 180,00
86,77 180,00
90,89 180,00
87,33 180,00
91,78 180,00
87,06 180,00
85,95 180,00
89,25 180,00
85,52 180,00
90,66 180,00
87,78 180,00
92,90 180,00
88,92 180,00
85,56 180,00
90,76 180,00
82,79 180,00
87,79 180,00
81,98 180,00
84,34 180,00
81,76 180,00
88,60 180,00
86,40 180,00
91,43 180,00
85,60 180,00
93,19 180,00
87,00 180,00
91,22 180,00
87,05 180,00
92,41 180,00
85,96 180,00
87,06 180,00
89,34 180,00
86,64 180,00
89,84 180,00
89,52 180,00
84,14 180,00
88,73 180,00
89,75 180,00
84,35 180,00
90,83 180,00
86,63 180,00
88,67 180,00
87,07 180,00
91,47 180,00
86,44 180,00
85,92 180,00
88,91 180,00
87,00 180,00
89,66 180,00
87,49 180,00
92,49 180,00
90,41 180,00
84,89 180,00
89,51 180,00
83,68 180,00
91,47 180,00
83,72 180,00
85,12 180,00
86,66 180,00
83,94 180,00
90,33 180,00
84,21 180,00
89,83 180,00
83,86 180,00
88,65 180,00
84,53 180,00
90,68 180,00
84,82 180,00
87,08 180,00
91,17 180,00
89,94 180,00

Control data

Torque

92.07
86.70
87.32
85.72
84.09
90.20
83.84
91.19
87.42
92.30
84.29
87.54
89.54
86.28
90.55
85.87
90.55
86.24
90.57
87.22
91.73
86.92
86.33
90.33
84.83
89.39
87.71
91.58
87.20
90.89
86.70
90.92
87.29
91.85
86.95
85.77
89.32
85.47
90.60
87.81
93.08
89.04
85.37
91.06
82.71
87.89
81.97
84.26
81.65
88.60
86.36
91.48
85.50
93.28
87.00
91.24
86.85
92.47
85.84
87.10
89.34
86.46
89.93
89.54
84.19
88.72
89.93
84.17
90.60
86.58
88.80
86.85
91.61
86.28
85.94
88.85
86.92
89.78
87.54
92.52
90.65
84.71
89.51
83.55
91.53
83.48
85.18
86.51
84.04
90.33
84.07
89.91
83.87
88.70
84.46
90.89
84.78
87.02
91.16
89.88

Angle

178.75
179.50
179.50
179.25
179.75
182.50
180.25
179.50
179.25
179.50
180.25
179.75
179.00
180.25
179.00
179.25
179.25
180.50
179.25
180.00
180.25
179.75
180.50
179.00
179.00
179.50
179.75
179.25
179.75
178.75
179.75
179.75
179.75
179.25
179.75
179.50
181.50
179.50
179.25
179.00
179.75
179.00
180.25
179.00
180.00
179.50
180.25
180.00
179.00
179.00
180.00
179.25
179.75
179.25
178.50
178.75
179.00
179.00
179.50
179.75
179.00
179.25
179.00
179.50
180.25
179.00
178.75
181.00
178.25
180.25
180.00
180.00
178.75
179.75
179.50
179.50
180.00
179.00
179.25
179.25
179.50
179.00
178.50
180.00
178.75
180.75
179.75
179.25
179.00
179.25
181.00
178.75
179.50
179.75
179.25
179.25
180.25
179.75
179.00
179.25

Standard deviation:
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Difference

Torque

0,01
0,21
0,05
0,19
0,14
0,00
0,13
0,11
0,03
0,03
0,07
0,05
0,13
0,12
0,07
0,11
0,07
0,06
0,13
0,05
0,04
0,33
0,14
0,05
0,06
0,00
0,01
0,02
0,07
0,09
0,07
0,03
0,04
0,07
0,11
0,18
0,07
0,05
0,06
0,03
0,18
0,12
0,19
0,30
0,08
0,10
0,01
0,08
0,11
0,00
0,04
0,05
0,10
0,09
0,00
0,02
0,20
0,06
0,12
0,04
0,00
0,18
0,09
0,02
0,05
0,01
0,18
0,18
0,23
0,05
0,13
0,22
0,14
0,16
0,02
0,06
0,08
0,12
0,05
0,03
0,24
0,18
0,00
0,13
0,06
0,24
0,06
0,15
0,10
0,00
0,14
0,08
0,01
0,05
0,07
0,21
0,04
0,06
0,01
0,06

0,071

Angle

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

0,446





Cleco

FrocictonToos Homologation of nutrunners

Graphical representation

Model: 2BD-2B110A-2K1D-2ZB Serial no: 1015968
Target torque: 88,00 Nm 80 % of max. torque
Angle degree:  180° Tool without angle correction

101,2
98,6
95,9
93,3 *

“

oo LM ARRAA LA RAR N amRal st T,
SO e T4 1) LY L VARVl A DAITATS
82,7 i 3 H\AI i1 .1Y1l11‘ —a—Torque, Control
, 0y

—e— Torque, Tool

Torque [Nm]

80,1
77,4
74,8
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Measurement

193
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177 Control
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Angle degree

1 10 19 28 37 46 55 64 73 82 91 100
Measurement
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Cleco Machine Capability Study Page 1/1
Production Tools Control System
Plant ATG Westhausen | Operator Name  Siinder Date  09.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015968_| 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 120 / 1019923 nges. 100
Evaluation from 09.03.2022 13:56:08 to 09.03.2022 14:14:29
Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 110 Nm; Cur-C&.098 Nm/A; Speed 300/50 rpm;
190 ] USL
185
ko] |
I i}
Q, o | -
< i & >§ X+3s
8 180 1 eet— Xl S P At TSN WMMQ/{WM X
e o O ST ST SO NR 3
§ ] X-3s
~ 175
170 LSL
\ \ T T \ \ \ \ \ T
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
. 3 E 1 99,99 ‘ ‘ ‘ o1
30 F30 & b ,
> s 99,5 —
S 257: ;25 2 95 | | | 5
=] - E c 1 t t t —
g 20 F205 ¥ 70 ‘ ‘ 3 R
w— 3 C g =N I I a
[0 7 . = i i T
% 15 = E 15 - o 30 ‘ ‘ ‘ 70 ‘_1
a1 C |
210 ~10 ';23 5 | | | 95
< - S 7 995
5 F5 @ 0,1 I
B E ‘ ‘ ‘ 99,99
0 \. T T ‘ T T T T 0 0,001 T T T T T T T T T T T
170 175 180 185 190 170 175 180 185 190
VM1698-4 [Grad] ND _, VM1698-4 [Grad] ND _,
Drawing Values Collected Values Statistics
Tm 180.00 X 179.5400
LSL 170.00 Xmin 178.25 X-3s 177.5839
usL 190.00 Xmax 182.50 X+3s 181.4961
T 20.00 R 4.25 6s 3.9122
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=Siat
Potential Capability index = Cm 5.11
Critical capability index Cmk 4.88
Eis The requirements were met (Cm,Cmk) Es

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Siinder Date 09.03.2022
Ser.No. 1015968 _| Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 88,00
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 81,84
. No. -INO- USL 94,16

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 110 Nm; C ur-Cal.: 3.098 Nm/A; Speed 300/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
1024210 VM1698-4 92,07 86,70 87,32 85,72 84,09 90,20 83,84 91,19 87,42 92,30
1024210 VM1698-4 178,75 | 179,50 | 179,50 | 179,25 | 179,75 182,50 | 180,25 @ 179,50 | 179,25 | 179,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 84,29 87,54 89,54 86,28 90,55 85,87 90,55 86,24 90,57 87,22
1024210 VM1698-4 180,25 | 179,75 | 179,00 & 180,25 | 179,00 @ 179,25 | 179,25 180,50 | 179,25 | 180,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 91,73 86,92 86,33 90,33 84,83 89,39 87,71 91,58 87,20 90,89
1024210 VM1698-4 180,25 | 179,75 | 180,50 | 179,00 | 179,00 @ 179,50 | 179,75 @ 179,25 | 179,75 | 178,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 86,70 90,92 87,29 91,85 86,95 85,77 89,32 85,47 90,60 87,81
1024210 VM1698-4 179,75 | 179,75 | 179,75 | 179,25 | 179,75 @ 179,50 | 181,50 @ 179,50 | 179,25 | 179,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 93,08 89,04 85,37 91,06 82,71 87,89 81,97 84,26 81,65 88,60
1024210 VM1698-4 179,75 | 179,00 | 180,25 | 179,00 | 180,00 179,50 | 180,25 180,00 | 179,00 | 179,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 86,36 91,48 85,50 93,28 87,00 91,24 86,85 92,47 85,84 87,10
1024210 VM1698-4 180,00 | 179,25 | 179,75 | 179,25 | 178,50 @ 178,75 | 179,00 @ 179,00 | 179,50 | 179,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 89,34 86,46 89,93 89,54 84,19 88,72 89,93 84,17 90,60 86,58
1024210 VM1698-4 179,00 | 179,25 | 179,00 | 179,50 | 180,25 179,00 | 178,75 181,00 | 178,25 | 180,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 88,80 86,85 91,61 86,28 85,94 88,85 86,92 89,78 87,54 92,52
1024210 VM1698-4 180,00 | 180,00 | 178,75 | 179,75 | 179,50 @ 179,50 | 180,00 @ 179,00 | 179,25 | 179,25
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015968 ONVD
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Production Tools Control System 212

Plant ATG Westhausen Operator Name Sunder Date 09.03.2022
Ser.No. 1015968 _| Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 88,00
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 81,84

o o USL 94,16
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 110 Nm; C ur-Cal.: 3.098 Nm/A; Speed 300/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 90,65 84,71 89,51 83,55 91,53 83,48 85,18 86,51 84,04 90,33
1024210 VM1698-4 179,50 | 179,00 & 178,50 | 180,00 | 178,75 | 180,75 | 179,75 | 179,25 | 179,00 | 179,25
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 84,07 89,91 83,87 88,70 84,46 90,89 84,78 87,02 91,16 89,88
1024210 VM1698-4 181,00 | 178,75 | 179,50 | 179,75 | 179,25 | 179,25 | 180,25 | 179,75 | 179,00 | 179,25

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015968 ONVD

SN: 1015968 Page 63 of 67






Cleco Machine Capability Study Page 1/1

Production Tools Tool System
Plant ATG Westhausen | Operator Name  Siinder Date  09.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015968_| Char.Descr. 2K1D Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 204569 Unit Grad  -1000 LSL 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 120 / 1019923 nges. 100
Evaluation from 09.03.2022 13:56:08 to 09.03.2022 14:14:29

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 110 Nm; Cur-C&.098 Nm/A; Speed 300/50 rpm;

190 USL
185
%‘ -
S -
o 7 —
a 180 X
-
g i}
S i}
175+
170 LSL
\ \ \ \ \ \ \ \ \ T
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
>167 -16 8 99,5
g 3, % 5
1,2 -12&§ . 80 20 T
2 3 = =
= - g3 = 50 50 o
] & - g a | - .
50,8 R=0 0875 20 Y |R=0 80
9 =
B i L E 5 95
<04 04 & 99,5
i | 0,1
99,99
0,0 ‘ ‘ ‘ ‘ 0,0 0,001 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
2K1D [Grad] --- 2K1D [Grad] ---
Drawing Values Collected Values Statistics
Tm 180.00 X 180.0000
LSL 170.00 Xmin 180.00
usL 190.00 Xmax 180.00
T 20.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0
APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page
Production Tools Tool System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 09.03.2022
Ser.No. 1015968 _| Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 88,00

Ord. No 2BD110T1S-A Ser.No 204569 LSL 81,84

T S USL 94,16

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 110 Nm; C ur-Cal.: 3.098 Nm/A; Speed 300/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
204569 2K1D 92,06 86,91 87,27 85,91 84,23 90,20 83,97 91,08 87,45 92,33
204569 2K1D 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
204569 2K1D 84,22 87,59 89,41 86,40 90,48 85,98 90,62 86,30 90,44 87,27
204569 2K1D 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
204569 2K1D 91,77 87,25 86,47 90,38 84,89 89,39 87,72 91,56 87,27 90,98
204569 2K1D 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
204569 2K1D 86,77 90,89 87,33 91,78 87,06 85,95 89,25 85,52 90,66 87,78
204569 2K1D 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
204569 2K1D 92,90 88,92 85,56 90,76 82,79 87,79 81,98 84,34 81,76 88,60
204569 2K1D 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
204569 2K1D 86,40 91,43 85,60 93,19 87,00 91,22 87,05 92,41 85,96 87,06
204569 2K1D 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
204569 2K1D 89,34 86,64 89,84 89,52 84,14 88,73 89,75 84,35 90,83 86,63
204569 2K1D 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
204569 2K1D 88,67 87,07 91,47 86,44 85,92 88,91 87,00 89,66 87,49 92,49
204569 2K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
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Cleco Machine Capability Study Page

Production Tools Tool System 212

Plant ATG Westhausen Operator Name Sunder Date 09.03.2022
Ser.No. 1015968 _| Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 88,00

Ord. No 2BD110T1S-A Ser.No 204569 LSL 81,84

. No. NG USL 94,16

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 110 Nm; C ur-Cal.: 3.098 Nm/A; Speed 300/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
204569 2K1D 90,41 84,89 89,51 83,68 91,47 83,72 85,12 86,66 83,94 90,33
204569 2K1D 180,00 180,00 180,00 180,00 | 180,00 180,00 180,00 | 180,00 180,00 180,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
204569 2K1D 84,21 89,83 83,86 88,65 84,53 90,68 84,82 87,08 91,17 89,94
204569 2K1D 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
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Cleco

Frocuction ook Homologation of nutrunners
Annex 2

Document no: 004/2022
Date: 15.12.2022 Page 1 of 3

Test sheet no. 2

Machine Capability Study 30 %

Multi-stage tightening system Speed 50 rpm 5,6 %
Single-stage tightening system L Speed 100 % 890 rpm
Manufacturer: Apex Tool Group Serial no: 1015969
Test torque: Tq min. + 0.3 (Tq max. - Tq min.) 40,70 Nm
Hard joint (H) 245,68 Nm / Revolution Angle degree 30°
Soft joint (L) 20,35 Nm / Revolution Angle degree 360°
H L

a) Tolerance down / up 37,85 43,55 Nm 37,85-43,55 Nm
Tolerance down / up 7 7 %
Average torque 40,95 40,70 Nm
Standard deviation 0,08 0,06 Nm
Torque scatter (99,73%) 0,47 0,36 Nm
Cnm 12,13 16,03
Crk 11,09 16,01

b) Min. C,, hard/soft (lowest value) 12,13
Min. C« hard/soft (lowest value) 11,09

Capability is reached if minimum C,, value 21.67

Note:
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Cleco Machine Capability Study Page 1/1
Production Tools Control Sys‘[em
Plant ATG Westhausen | Operator Name ~ Siinder Date  08.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015969_d Char.Descr. VM1698-4 Inspection Val. 40,70 2,85 EUSL 43,55
Serial No. 1024210 Unit Nm 2,85 ILSL 3785 |
Char.Type variable Tolerance value 7 % ‘ 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 08.03.2022 14:01:23 to 08.03.2022 14:17:27
Rem.  TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.210M; Speed 890/50 rpm;
] uUSL
43
1 a2
£
e TR vt Ui v s e v T e TR o . v T e _ X+3
T 41 To0oo0508 P00l Mmool Samomedad o g SO SRSt e o0S B ot T s aseR TR T8
g
—
S 40
>
39
38 LSL
1 \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. -
x-3%+3s X-3sX+3s
o5 7LSL ‘ )‘< ‘ USLﬁ o5 LSL USL 0,001
] L 1 99,99
t ] g F 01
220 Ol -20 & 99,5
§ - 1 -3, % 5
8157 1 K "% = 70 30 ¥
PR 1] - 0
3 ] 1l C2 5 95 !
a 1 [l | LB
< 5 5 © 99,5
] | | C x 0,1
] r ‘1 I 99,99
0\\‘\\\\‘\\\\‘ \\\\‘\\\\‘\\\\0 0,001\\ T T T 1T T T T T T T T T T T
38 39 40 41 42 43 38 39 40 41 42 43
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 40.70 X 40.9462
LSL 37.85 Xmin 40.74 X-3s 40.7113
USL 43.55 Xmax 41.16 X+3s 41.1811
T 5.70 R 0.42 6s 0.4697
N<T> 100 p<T> 100.00000 %
N >yusL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method Ml14 O=Sint
Potential Capability index = Cm 12.13
Critical capability index C mk 11.09
Eis The requirements were met (Cm,Cmk) Es

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

Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 _d Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 40,70
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 37.85
T o USL 43,55

Remark TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.210 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 40,86 40,93 40,93 40,96 40,88 40,99 40,91 40,92 40,94 40,74
1024210 VM1698-4 29,75 29,75 30,50 29,75 30,25 30,25 30,00 30,25 30,75 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 41,02 40,92 40,90 40,90 40,93 40,79 41,03 40,95 40,87 40,82
1024210 VM1698-4 30,75 30,75 30,25 31,00 30,75 30,00 31,00 30,50 30,50 30,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 40,96 40,88 40,95 41,16 40,93 40,89 40,88 40,83 40,92 40,90
1024210 VM1698-4 30,75 29,00 31,00 31,00 30,75 31,00 30,00 30,25 30,25 30,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
1024210 VM1698-4 40,87 41,07 40,88 40,87 41,04 40,91 40,87 40,86 40,87 40,87
1024210 VM1698-4 30,25 30,75 30,00 30,00 30,25 30,50 28,50 30,25 30,25 30,50
Char.No Char.Descr. X41 X42 X43 X44 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 40,88 41,01 40,87 41,02 41,04 40,96 40,76 40,83 41,05 40,88
1024210 VM1698-4 30,50 30,25 30,50 30,50 30,50 30,00 30,00 30,50 30,75 30,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 41,09 40,93 40,95 41,00 40,99 41,02 40,96 40,98 40,93 40,82
1024210 VM1698-4 30,50 30,25 30,25 30,00 30,25 30,50 30,50 30,50 30,75 30,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 40,86 40,97 40,99 40,94 41,02 41,00 40,95 40,93 40,98 40,85
1024210 VM1698-4 30,25 30,25 30,75 30,25 30,25 30,50 30,00 30,25 30,50 30,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 40,99 41,05 40,93 41,04 40,97 40,99 40,84 40,95 40,93 40,88
1024210 VM1698-4 30,00 30,50 30,50 30,25 30,25 30,75 30,50 30,25 30,75 30,75
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015969_[IKD
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Cleco Machine Capability Study Page

Production Tools Control System 2/2
Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 _d Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 40,70
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 37.85
T o USL 43,55

Remark TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.210 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. Xg81 X82 X83 X84 X85 X86 Xg7 Xgs8 Xg89 X90
1024210 VM1698-4 41,10 41,03 41,08 40,98 40,94 40,83 41,00 41,00 41,05 41,01
1024210 VM1698-4 30,25 30,50 30,50 30,25 30,25 30,25 30,50 30,75 30,50 30,75
Char.No Char.Descr. X91 X92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 40,92 41,02 40,98 40,95 41,02 41,05 40,98 40,95 41,09 41,01
1024210 VM1698-4 30,75 30,50 30,00 30,50 30,75 30,25 30,50 30,75 30,50 30,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015969_[IKD
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Cleco Machine Capability Study Page 1/1
Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  08.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015969_d Char.Descr. 2K1D Inspection Val. 40,70 2,85 i USL 43,55
Serial No. 204571 Unit Nm 2,85 ILSL 3785 |
Char.Type variable Tolerance value 7 % ‘ 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 08.03.2022 14:01:23 to 08.03.2022 14:17:27
Rem.  TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.210M; Speed 890/50 rpm;
] uUSL
43
1 42E
§41 : —  X+3s
E’ 7 X-3s
Jd ]
& 40
39
387 LSL
1 \ \ T T \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. -
x-38+3s X-3sX+3s
20 LSL )‘< USL 20 LSL USL 0,001
i L 1 99,99
T 5 0,1
> 16 —16 = 99,5
g 127 238 = 70 30 =
= 4 L g = o
% g g i o 30 70 &
2 L2 5 95 l
Qo ©
< 4 —4 o P 99,5
| | 0,1 o
"1 n 99,99
0\\‘\\\\‘\\\\[ \\\‘\\\\‘\\\\0 0,001\\ [ | L T T T T T 1T T T 7
38 39 40 41 42 43 38 39 40 41 42 43
2K1D [Nm] ND _ 2K1D [Nm] ND
Drawing Values Collected Values Statistics
Tm 40.70 X 41.0453
LSL 37.85 Xmin 40.89 X-3s 40.8028
usL 43.55 Xmax 41.25 X+3s 41.2878
T 5.70 R 0.36 6s 0.4849
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 Ml14 O=Sint
Potential Capability index = Cm 11.75
Critical capability index C mk 10.33
1 The requirements were met (Cm,Cmk) <
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Cleco Machine Capability Study Page

Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 _d Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 40,70
Ord. No 2BD110T1S-A Ser.No 204571 LSL 37.85
. No. -INO- USL 43,55

Remark TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.210 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
204571 2K1D 41,02 41,09 41,10 41,17 41,07 41,10 41,00 41,02 40,99 41,01
204571 2K1D 30,00 30,00 30,00 30,00 31,00 30,00 30,00 31,00 31,00 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
204571 2K1D 41,12 41,06 40,92 40,96 41,07 40,89 41,17 41,01 41,01 40,92
204571 2K1D 31,00 31,00 30,00 31,00 31,00 30,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
204571 2K1D 41,05 40,97 41,07 41,23 41,13 41,04 41,00 40,99 41,04 41,11
204571 2K1D 31,00 31,00 31,00 31,00 31,00 31,00 30,00 31,00 30,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
204571 2K1D 40,97 41,23 40,99 41,09 41,15 41,13 41,08 40,99 41,02 40,98
204571 2K1D 30,00 31,00 30,00 30,00 30,00 31,00 30,00 30,00 30,00 31,00
Char.No Char.Descr. X41 X42 X43 X44 X45 X 46 Xa7 X48 X49 X50
204571 2K1D 40,92 41,13 41,00 41,14 41,12 41,06 40,98 40,98 41,17 40,96
204571 2K1D 30,00 30,00 30,00 30,00 31,00 30,00 30,00 31,00 31,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
204571 2K1D 41,13 40,95 41,01 41,02 41,16 41,10 41,03 41,07 40,96 40,97
204571 2K1D 31,00 30,00 31,00 30,00 31,00 30,00 31,00 30,00 31,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
204571 2K1D 40,98 41,10 41,07 41,04 41,11 40,93 41,10 40,94 41,03 40,93
204571 2K1D 30,00 30,00 31,00 31,00 30,00 30,00 30,00 30,00 31,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
204571 2K1D 40,92 41,18 40,98 41,25 41,04 41,01 40,93 40,94 41,04 40,93
204571 2K1D 30,00 31,00 31,00 31,00 30,00 31,00 30,00 30,00 31,00 30,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015969D#D
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Cleco Machine Capability Study Page

Production Tools Tool System 2/2

Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 _d Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 40,70

Ord. No 2BD110T1S-A Ser.No 204571 LSL 37,85

o o USL 43,55

Remark TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.210 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X81 X82 X83 X84 X85 X86 Xg7 Xg8 X89 X90
204571 2K1D 41,11 41,10 41,21 41,02 40,92 40,94 41,00 41,05 41,13 41,02
204571 2K1D 30,00 31,00 31,00 30,00 30,00 30,00 30,00 31,00 30,00 30,00
Char.No Char.Descr. X91 X92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
204571 2K1D 40,97 41,13 41,09 41,10 41,11 41,10 41,07 41,04 41,01 41,14
204571 2K1D 30,00 30,00 30,00 30,00 31,00 31,00 31,00 31,00 31,00 31,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015969D#D
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Cleco

Production Tools

Homologation of nutrunners

Torque [N.m]

Torque [N.m]

Toique [H.m]

Toique [N.m]

Torque graphs Machine Capability Study 30 %
Model: 2BD-2B110A-2K1D-2ZB Angle degree:  30°
Serial no: 1015969 Test torque: 40,7 Nm
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Cleco Machine Capability Study Page 1/1

Production Tools Control System
Plant ATG Westhausen | Operator Name ~ Siinder Date  08.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015969_c Char.Descr. VM1698-4 Inspection Val. 40,70 2,85 EUSL 43,55

Serial No. 1024210 Unit Nm 2,85 ILSL 3785 |

Char.Type variable Tolerance value 7 % ‘ 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 08.03.2022 14:20:18 to 08.03.2022 14:39:37

Rem.  TQ 30% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.2160hM; Speed 890/50 rpm;

] uUSL
43
1 a2
£ ]
Z ]
S S — - = e e = X43s
R e e G GGG ST TRRITERBAT T XD
g 40+
>
39
387 LSL
T \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. -
x-383s X-3%+3s
40 7LSL ‘)‘<‘ USLﬁ 20 LSL USL 0,001
E E 1 99,99
1 355 il =35 < 0,1
5\305 \:\ 230-§- 99,5
S il S 95 5
3257 F255 =
o 7 L F..2 ¥ 70 30 =)
=204 ‘ | ‘ =20 g =M o
& 7 F & o 30 70 :
S15- i1 F15 0 !
2. E. 2 5 95
2104 I F10 8
< 3 E 0] 99,5
5 [ -5 01
B I, E 99,99
0 T ‘ T TT ‘ T 1T ‘ \I‘ T TT ‘ T T 1T ‘ L 0 0,001 T T T T 1T T T T T T T T T T T
38 39 40 41 42 43 38 39 40 41 42 43
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 40.70 X 40.7038
LSL 37.85 Xmin 40.54 X-3s 40.5260
usL 43.55 Xmax 40.96 X+3s 40.8816
T 5.70 R 0.42 6s 0.3556
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 Ml14 O=Sint
Potential Capability index = Cm 16.03
Critical capability index = C mk 16.01
Eis The requirements were met (Cm,Cmk) Es
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015969 KD
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Cleco Machine Capability Study Page

Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 ¢ Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 40,70
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 37.85
. No. -INO- USL 43,55

Remark TQ 30% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.210 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 40,60 40,65 40,69 40,69 40,70 40,69 40,66 40,63 40,65 40,57
1024210 VM1698-4 363,50 | 359,75 | 367,00 364,00 366,50 | 369,00 @ 364,75 @ 372,25 | 372,00 | 365,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 40,70 40,60 40,70 40,73 40,54 40,74 40,65 40,66 40,64 40,70
1024210 VM1698-4 371,25 | 366,75 | 367,50 363,00 360,50 | 363,75 | 365,00 @ 363,50 | 361,50 | 360,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 40,69 40,75 40,70 40,71 40,66 40,69 40,65 40,73 40,58 40,73
1024210 VM1698-4 362,50 | 362,50 | 363,75 364,50 362,50 | 362,00 @ 360,50 @ 367,00 @ 360,75 | 367,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
1024210 VM1698-4 40,70 40,72 40,61 40,57 40,79 40,74 40,73 40,75 40,68 40,73
1024210 VM1698-4 364,00 | 361,00 | 362,75 360,75 365,75 | 363,25 | 364,50 @ 363,25 | 362,75 | 365,50
Char.No Char.Descr. X41 X42 X43 X44 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 40,68 40,71 40,69 40,72 40,70 40,72 40,75 40,74 40,76 40,62
1024210 VM1698-4 363,25 | 362,25 | 366,75 @ 366,00 364,25 | 363,25 @ 367,00 365,50 | 369,25 | 364,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 40,74 40,72 40,70 40,67 40,71 40,66 40,74 40,66 40,67 40,72
1024210 VM1698-4 368,25 | 367,25 | 371,50 354,25 365,75 | 356,25 | 359,00 @ 358,50 | 363,00 | 358,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 40,68 40,73 40,75 40,68 40,62 40,79 40,63 40,71 40,71 40,67
1024210 VM1698-4 358,00 | 360,00 @ 358,75 | 360,25 | 358,25 @ 362,50 357,00 362,75 | 361,00 | 360,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 40,66 40,74 40,66 40,74 40,68 40,74 40,74 40,70 40,78 40,68
1024210 VM1698-4 357,00 | 363,50 @ 362,00 @ 360,25 | 357,75 @ 361,25 357,75 363,00 @ 362,25 | 363,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015969 R

SN: 1015969 Page 12 of 67





Cleco Machine Capability Study Page

Production Tools Control System 2/2

Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 ¢ Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 40,70
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 37,85

o o USL 43,55
Remark TQ 30% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.210 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 X82 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 40,96 40,74 40,75 40,76 40,70 40,77 40,73 40,72 40,72 40,76
1024210 VM1698-4 364,50 | 362,75 | 362,50 361,50 357,25 | 365,00 @ 360,25 | 361,25 | 362,75 | 362,00
Char.No Char.Descr. X91 X92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 40,74 40,82 40,79 40,71 40,73 40,77 40,76 40,79 40,76 40,63
1024210 VM1698-4 361,50 | 362,50 | 362,75 362,00 360,25 | 363,00 @ 362,00 @ 365,50 | 362,75 | 359,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015969 R
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Cleco Machine Capability Study Page 1/1
Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  08.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No. 1015969 _c Char.Descr. 2K1D Inspection Val. 40,70 2,85 i USL 43,55
Serial No. 204571 Unit Nm 2,85 ILSL 3785 |
Char.Type variable Tolerance value 7 % ‘ 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 08.03.2022 14:20:18 to 08.03.2022 14:39:37
Rem.  TQ 30% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.2160hM; Speed 890/50 rpm;
] uUSL
43
1 42E
§41 i
e 5=t e e R S HOTRARAIBAES ST SR BRPITBSTAR K4S
8 7
& 40
39
387 LSL
1 \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. -
X3Be3s
o5 LSL USL o5 LSL USL 0,001
] C 1 99,99
1 b r < 0,1
220 F20 & 99,5
§ - -z, % 5
8157 "% = 70 3 X
= ] C g =M o
2 1 Eo2 5 95 l
Qo - L ©
< 5 5 © 99,5
] r o 0,1
] C 99,99
0\\‘\\\\‘\\\\‘ ‘\\\\‘\\\\‘\\\\0 0,001\\ [ | L T T T 1T T T 7
38 39 40 41 42 43 38 39 40 41 42 43
2K1D [Nm] ND _ 2K1D [Nm] ND _
Drawing Values Collected Values Statistics
Tm 40.70 X 40.7558
LSL 37.85 Xmin 40.70 X-3s 40.6340
usL 43.55 Xmax 40.90 X+3s 40.8776
T 5.70 R 0.20 6s 0.2436
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 Ml14 O=Sint
Potential Capability index = Cm 23.40
Critical capability index C mk 22.94
1 The requirements were met (Cm,Cmk) <

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 ¢ Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 40,70
Ord. No 2BD110T1S-A Ser.No 204571 LSL 37,85
o o USL 43,55

Remark TQ 30% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.210 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
204571 2K1D 40,71 40,72 40,73 40,74 40,78 40,73 40,74 40,76 40,70 40,70
204571 2K1D 364,00 | 361,00 368,00 @ 365,00 | 366,00 369,00 363,00 373,00 @ 372,00 | 365,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
204571 2K1D 40,75 40,72 40,79 40,78 40,71 40,78 40,73 40,72 40,75 40,75
204571 2K1D 370,00 | 366,00 @ 369,00 @ 362,00 | 360,00 363,00 364,00 365,00 361,00 | 360,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
204571 2K1D 40,75 40,87 40,74 40,90 40,83 40,74 40,79 40,77 40,74 40,81
204571 2K1D 362,00 | 362,00 @ 363,00 @ 365,00 | 362,00 362,00 360,00 365,00 361,00 | 367,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
204571 2K1D 40,72 40,74 40,70 40,71 40,78 40,74 40,78 40,70 40,72 40,76
204571 2K1D 362,00 | 361,00 @ 363,00 @ 363,00 | 366,00 362,00 364,00 361,00 364,00 | 364,00
Char.No Char.Descr. X41 X42 X43 X44 X45 X 46 Xa7 X48 X49 X50
204571 2K1D 40,77 40,76 40,72 40,73 40,79 40,73 40,74 40,78 40,77 40,71
204571 2K1D 364,00 | 363,00 363,00 @ 365,00 | 364,00 363,00 366,00 365,00 368,00 | 365,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
204571 2K1D 40,77 40,79 40,75 40,73 40,78 40,75 40,75 40,71 40,77 40,78
204571 2K1D 368,00 | 368,00 @ 371,00 | 354,00 | 365,00 356,00 357,00 357,00 @ 363,00 | 358,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
204571 2K1D 40,74 40,77 40,81 40,74 40,70 40,82 40,70 40,74 40,78 40,74
204571 2K1D 358,00 | 359,00 @ 358,00 @ 361,00 | 357,00 @ 362,00 360,00 361,00 @ 361,00 | 360,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
204571 2K1D 40,73 40,71 40,71 40,75 40,83 40,70 40,77 40,74 40,75 40,73
204571 2K1D 357,00 | 363,00 @ 362,00 @ 359,00 | 358,00 359,00 358,00 363,00 361,00 | 363,00
Apex Tool Group GmbH \htwe0006\AppData\QW\QWE\MessWert\2022\1015969DED

SN: 1015969 Page 15 of 67





Cleco Machine Capability Study Page

Production Tools Tool System 2/2

Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 ¢ Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 40,70

Ord. No 2BD110T1S-A Ser.No 204571 LSL 37,85

o o USL 43,55

Remark TQ 30% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.210 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xg8 X89 X90
204571 2K1D 40,87 40,75 40,76 40,75 40,77 40,78 40,71 40,74 40,76 40,81
204571 2K1D 364,00 | 362,00 | 361,00 361,00 358,00 | 364,00 360,00 @ 360,00 @ 363,00 | 361,00
Char.No Char.Descr. X91 X92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
204571 2K1D 40,72 40,81 40,76 40,73 40,78 40,89 40,76 40,78 40,78 40,75
204571 2K1D 360,00 | 362,00 | 363,00 360,00 361,00 | 362,00 361,00 @ 364,00 @ 364,00 | 358,00

Apex Tool Group GmbH \htwe0006\AppData\QW\QWE\MessWert\2022\1015969DED
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Cleco

Production Tools

Homologation of nutrunners

Torque [N.m]

Torque [N.m]

Toique [H.m]

Toique [N.m]

Torque graphs

Machine Capability Study 30 %

Model: 2BD-2B110A-2K1D-2ZB Angle degree:  360°
Serial no: 1015969 Test torque: 40,7 Nm
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Cleco

Production Tools

Homologation of nutrunners

Annex 2
Document no: 004/2022
Date: 15.12.2022 Page 2 of 3
Test sheet no. 3
Machine Capability Study 80 %
Multi-stage tightening system Speed 50 rpm 5,6 %
Single-stage tightening system ] Speed 100 % 890 rpm
Manufacturer: Apex Tool Group Serial no: 1015969
Test torque: Tq min. + 0.8 (Tq max. - Tq min.) 90,20 Nm
Hard joint (H) 543,38 Nm / Revolution Angle degree 30°
Soft joint (L) 45,09 Nm / Revolution Angle degree 360°
H L
a) Tolerance down / up 83,89 96,51 Nm 83,89-96,51 Nm
Tolerance down / up 7 7 %
Average torque 90,56 90,19 Nm
Standard deviation 0,18 0,11 Nm
Torque scatter (99,73%) 1,10 0,66 Nm
Cn 11,44 19,12
Crnk 10,78 19,09
b) Min. C,, hard/soft (lowest value) 11,44
Min. C, hard/soft (lowest value) 10,78

Capability is reached if minimum C,, value 21.67

Note:
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Cleco Machine Capability Study Page 1/1
Production Tools Control Sys‘[em

Plant ATG Westhausen ‘ Operator Name  Siinder Date 08.03.2022

Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes

Serial No.  1015969_h Char.Descr. VM1698-4 Inspection Val. 90,20 6,31 EUSL 96,51

Serial No. 1024210 Unit Nm 631 ILSL 8389 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2

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

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

Evaluation from 08.03.2022 09:48:36 to 08.03.2022 10:03:42

Rem.  TQ 80% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.238/M; Speed 890/50 rpm;

96 usL
: 94i
Eoo
I T i X R T TR e R T X T T ROLR TR KX AT, T SR K o X+3s
T 0PSO S S 50800500 R oo K o B o S S 000000000 L4, 20 R
® 9o - = T E PROC T T TSI O ORI D TR, B e X-3s
©
O
< 88
86 —
84— LSL
\ \ T T \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. -
X-38+3s X-3sX+3s
20 LSL ‘x‘ USL 20 LSL >‘( . USL 0,001
i | L 1 99,99 f
t ) | = - 01
2 16 1K 16 = 99,5 ;‘
T | - 95 F 5
& 12 125 i <
9] - = 70 ‘ 30 =
2, i L& | 3
£ s ! | -8 = o 30 | 70 &
G | L2 5 ‘ 95 l
g il ks L]
< 4 4 o — 99,5
| T e 1 | a4 0,1 :
| ] 99,99
0 T ‘ T ‘ T ‘ T ‘ T [ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ ‘ 0 0,001 T T T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 90.20 X 90.5633
LSL 83.89 Xmin 90.08 X-3s 90.0119
usL 96.51 Xmax 90.97 X+3s 91.1147
T 12.62 R 0.89 6s 1.1029
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 Ml14 O=Sint
Potential Capability index = Cm 11.44
Critical capability index = C mk 10.78
Eis The requirements were met (Cm,Cmk) Es

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

Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 _h Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 90,20
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 83.89
T o USL 96,51

Remark TQ 80% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.233 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 90,77 90,20 90,62 90,65 90,72 90,69 90,25 90,08 90,35 90,79
1024210 VM1698-4 29,50 30,00 30,25 30,75 30,00 31,00 30,00 29,25 30,25 30,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 90,52 90,65 90,42 90,87 90,62 90,72 90,42 90,35 90,25 90,30
1024210 VM1698-4 30,00 30,00 30,25 30,50 29,75 29,75 29,50 29,25 30,00 29,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 90,50 90,72 90,37 90,52 90,69 90,52 90,55 90,47 90,87 90,87
1024210 VM1698-4 29,25 29,75 30,25 30,00 29,75 30,00 29,50 30,50 30,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
1024210 VM1698-4 90,62 90,79 90,77 90,57 90,67 90,35 90,35 90,47 90,62 90,42
1024210 VM1698-4 29,50 30,00 29,25 30,00 30,75 29,75 29,50 29,50 29,25 29,75
Char.No Char.Descr. X41 X42 X43 X44 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 90,47 90,84 90,30 90,45 90,77 90,47 90,47 90,35 90,42 90,40
1024210 VM1698-4 30,50 30,00 30,00 30,50 30,50 29,50 30,25 29,25 29,25 29,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 90,52 90,79 90,60 90,55 90,72 90,28 90,47 90,60 90,87 90,77
1024210 VM1698-4 29,50 30,00 29,75 29,25 30,25 29,50 30,25 30,50 29,50 29,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 90,67 90,72 90,82 90,69 90,40 90,45 90,97 90,55 90,84 90,52
1024210 VM1698-4 30,00 30,50 31,00 30,50 30,00 30,00 30,00 30,00 30,75 29,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 90,57 90,60 90,47 90,55 90,55 90,57 90,47 90,52 90,45 90,30
1024210 VM1698-4 31,00 30,50 30,00 30,25 30,25 29,50 30,25 29,50 30,00 29,75
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015969_DIKD
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Cleco Machine Capability Study Page

Production Tools Control System 2/2

Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 _h Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 90,20
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 83,89

o o USL 96,51
Remark TQ 80% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.233 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 X82 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 90,82 90,92 90,42 90,82 90,60 90,40 90,65 90,67 90,84 90,37
1024210 VM1698-4 29,00 30,25 30,00 30,25 29,75 29,75 30,75 30,50 30,50 29,75
Char.No Char.Descr. X91 X92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 90,60 90,67 90,35 90,37 90,65 90,40 90,62 90,52 90,28 90,62
1024210 VM1698-4 30,50 30,00 30,25 29,00 30,00 30,50 30,25 30,25 29,75 30,00
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Cleco Machine Capability Study Page 1/1
Production Tools Tool System

Plant ATG Westhausen ‘ Operator Name  Siinder Date 08.03.2022

Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes

Serial No.  1015969_h Char.Descr. 2K1D Inspection Val. 90,20 6,31 EUSL 96,51

Serial No. 204571 Unit Nm 631 ILSL 8389 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2

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

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

Evaluation from 08.03.2022 09:48:37 to 08.03.2022 10:03:42

Rem.  TQ 80% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.238/M; Speed 890/50 rpm;

06| usL
94—
. |
=92
= —
Z i+35
Q90 X-3s
-
¥ -
N
88
86 —
84— LSL
\ \ T T \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. -
x-38+3s
o5 7LSL )‘< USLﬁ o5 LSL USL 0,001
] L 1 99,99
1 b r < 0,1
220 F20 & 99,5
§ - -z, % 5
g 15 F158 = 70 30 =
E rg o=
[0} ] C Qo o
€107 “10% o 30 70 &
2 1 Eo2 5 95 l
Qo - L ©
< 5 5 © 99,5
] C o 0,1
] | r 99,99
0 T ‘ T ‘ T ‘ T ‘ T [ T T ‘ T ‘ T ‘ T ‘ T ‘ ‘ 0 0,001 T T T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
2K1D [Nm] ND _ 2K1D [Nm] ND _
Drawing Values Collected Values Statistics
Tm 90.20 X 90.8373
LSL 83.89 Xmin 90.42 X-3s 90.2957
usL 96.51 Xmax 91.27 X+3s 91.3789
T 12.62 R 0.85 6s 1.0832
N<t> 100 p<r> 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 Ml14 O=Sint
Potential Capability index = Cm 11.65
Critical capability index C mk 10.47
1 The requirements were met (Cm,Cmk) <

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

Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 _h Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 90,20
Ord. No 2BD110T1S-A Ser.No 204571 LSL 83.89
T T USL 96,51

Remark TQ 80% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.233 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
204571 2K1D 91,00 90,44 90,92 90,90 91,07 90,96 90,79 90,42 90,64 90,94
204571 2K1D 30,00 30,00 30,00 31,00 31,00 31,00 30,00 30,00 31,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
204571 2K1D 90,77 90,77 90,76 91,19 90,98 91,01 90,78 90,46 90,63 90,54
204571 2K1D 30,00 30,00 31,00 31,00 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
204571 2K1D 90,87 90,98 90,76 90,77 90,96 90,85 90,73 90,68 91,19 91,15
204571 2K1D 30,00 31,00 31,00 30,00 30,00 30,00 30,00 31,00 31,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
204571 2K1D 90,94 90,89 90,93 90,84 90,95 90,57 90,67 90,72 90,85 90,68
204571 2K1D 30,00 31,00 30,00 31,00 31,00 31,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X41 X42 X43 X44 X45 X 46 Xa7 X48 X49 X50
204571 2K1D 90,74 91,04 90,57 90,83 91,10 90,88 90,74 90,62 90,83 90,69
204571 2K1D 31,00 31,00 30,00 30,00 31,00 30,00 31,00 30,00 30,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
204571 2K1D 90,82 91,19 90,87 90,63 90,98 90,54 90,66 90,82 91,06 91,10
204571 2K1D 30,00 30,00 31,00 30,00 31,00 30,00 31,00 31,00 30,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
204571 2K1D 90,82 91,00 91,08 90,90 90,64 90,71 91,27 90,78 90,90 90,74
204571 2K1D 30,00 31,00 32,00 31,00 30,00 31,00 30,00 30,00 31,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
204571 2K1D 90,93 90,78 90,67 90,90 90,83 90,92 90,82 90,79 90,71 90,69
204571 2K1D 32,00 31,00 31,00 31,00 31,00 30,00 31,00 30,00 31,00 30,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015969DRFD

SN: 1015969 Page 23 of 67
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Production Tools Tool System 2/2

Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 _h Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 90,20
Ord. No 2BD110T1S-A Ser.No 204571 LSL 83,89

o o USL 96,51
Remark TQ 80% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.233 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 X82 X83 X84 X85 X86 Xg7 Xg8 X89 X90
204571 2K1D 91,12 91,08 90,79 91,06 90,78 90,56 90,88 91,05 91,08 90,71
204571 2K1D 30,00 31,00 30,00 30,00 30,00 31,00 31,00 31,00 32,00 30,00
Char.No Char.Descr. X91 X92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
204571 2K1D 90,84 90,92 90,83 90,51 90,96 90,66 90,97 90,85 90,58 90,96
204571 2K1D 31,00 31,00 31,00 30,00 30,00 31,00 31,00 31,00 31,00 30,00
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Model: 2BD-2B110A-2K1D-2ZB Angle degree:  30°
Serial no: 1015969 Test torque: 90,2 Nm
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Cleco Machine Capability Study Page 1/1
Production Tools Control Sys‘[em
Plant ATG Westhausen | Operator Name ~ Siinder Date  08.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015969_¢g Char.Descr. VM1698-4 Inspection Val. 90,20 6,31 EUSL 96,51
Serial No. 1024210 Unit Nm 631 ILSL 8389 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100
Evaluation from 08.03.2022 11:16:45 to 08.03.2022 12:00:42
Rem.  TQ 80% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.238M; Speed 890/50 rpm;
96 usL
: 94i
£o2-
< 7 o _ _ L I -_—
I e e e s g™ oSBT ] Xt3s
9
=
< 88
86 —
84— LSL
\ \ \ \ \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. -
X-883s X-38+3s
o5 7LSL USLﬁ o5 LSL USL 0,001
] L 1 99,99
1 b r < 0,1
220 F20 & 99,5
§ - -z, % 5
g 15 E ; 15 CIg)_ ,o\g. 70 30 g
] o I o
% 10 “10% o 30 70 &
2 Eo2 5 95 l
Qo _ L ©
< 5 F5 © 99,5
] C o 0,1
] C 99,99
0\‘\‘\‘\‘\‘\‘ ‘\‘\‘\‘\‘\“0 0,001\ T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 90.20 X 90.1894
LSL 83.89 Xmin 89.93 X-3s 89.8593
usL 96.51 Xmax 90.47 X+3s 90.5195
T 12.62 R 0.54 6s 0.6601
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 Ml14 O=Sint
Potential Capability index = Cm 19.12
Critical capability index C mk 19.09
Eis The requirements were met (Cm,Cmk) Es

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

Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 g Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 90,20
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 83.89
T o USL 96,51

Remark TQ 80% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.233 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 90,45 90,08 90,13 90,03 90,00 90,20 90,08 90,10 90,10 90,35
1024210 VM1698-4 338,50 | 345,25 | 365,25 @ 350,50 323,00 | 316,75 | 356,75 | 356,00 | 356,25 | 344,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 90,28 90,15 90,08 90,20 90,25 90,37 90,13 90,33 90,08 90,40
1024210 VM1698-4 361,50 | 356,25 | 340,25 @ 334,25 354,50 | 343,00 @ 339,00 342,75 | 356,00 | 350,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 90,35 90,23 90,13 90,23 90,23 90,23 90,28 90,18 90,20 90,15
1024210 VM1698-4 357,00 | 351,50 | 370,25 @ 359,75 363,25 | 366,25 | 344,00 @ 363,75 | 349,75 | 351,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
1024210 VM1698-4 90,05 90,08 90,33 90,35 90,15 90,35 90,13 90,15 90,00 90,20
1024210 VM1698-4 340,50 | 342,50 | 332,75 357,75 351,00 | 348,50 @ 368,75 | 360,50 | 357,00 | 357,00
Char.No Char.Descr. X41 X42 X43 X44 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 90,23 90,18 90,20 90,47 90,10 90,20 90,08 90,25 90,25 90,18
1024210 VM1698-4 372,50 | 368,50 | 361,50 366,50 356,75 | 340,25 | 356,50 @ 327,75 | 361,50 | 336,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 90,18 90,25 90,03 90,35 90,23 90,30 90,05 90,25 89,93 90,03
1024210 VM1698-4 343,00 | 377,25 | 383,75 @ 377,75 355,25 | 354,75 | 362,25 | 366,75 | 369,25 | 353,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 90,18 90,08 90,18 90,13 90,23 90,28 90,30 90,08 90,25 90,30
1024210 VM1698-4 341,50 | 361,75 @ 360,50 | 349,00 | 345,25 @ 334,50 360,75 359,50 @ 372,00 | 354,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 90,18 90,33 90,35 90,42 90,25 90,13 90,23 90,10 90,25 90,00
1024210 VM1698-4 352,50 | 371,00 @ 359,00 | 358,50 | 345,25 @ 364,75 367,75 350,75 | 372,50 | 351,00
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Production Tools Control System 2/2
Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 g Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 90,20
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 83.89
T o USL 96,51

Remark TQ 80% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.233 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. Xg81 X82 X83 X84 X85 X86 Xg7 Xgs8 Xg89 X90
1024210 VM1698-4 90,03 90,15 90,25 90,18 90,23 90,23 90,10 90,05 90,20 90,13
1024210 VM1698-4 369,25 | 372,25 | 363,00 348,50 381,25 | 358,50 & 373,00 @ 375,75 | 352,50 | 367,75
Char.No Char.Descr. X91 X92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 90,20 90,08 90,03 90,33 90,08 90,18 90,05 90,23 90,23 90,20
1024210 VM1698-4 350,75 | 358,00 | 341,75 @ 352,75 339,25 | 356,50 @ 362,25 | 381,75 | 366,50 | 347,75
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Cleco Machine Capability Study Page 1/1

Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  08.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015969_¢g Char.Descr. 2K1D Inspection Val. 90,20 6,31 EUSL 96,51

Serial No. 204571 Unit Nm 631 ILSL 8389 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100
Evaluation from 08.03.2022 11:16:45 to 08.03.2022 12:00:42

Rem.  TQ 80% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.238M; Speed 890/50 rpm;

96 usL
94—
. |
'g 92i B
Tl e e e e e e PO Yo
g
N
88
86 —
84— LSL
\ \ \ \ \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. -
X-3%3s X
30 7LSL USLﬁ 30 LSL USL 0,001
] F 1 99,99
T 5e Foc 0,1
5\25 . B 25 2 99,5
c 7 C
g 20~ ~208 ; % 5
g - S = 70 )
= 154 F158 = o
%" ! C = a8 30 70 -
=] 7 E (]
210 ~10 2 5 95
< e S A= 99,5
- = [} i ’
> S 0.1 5
. r i i 99,99
0 T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ ‘ T ‘ T ‘ T ‘ T ‘ T ‘ ‘ 0 0,001 T T T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
2K1D [Nm] ND 2K1D [Nm] ND
Drawing Values Collected Values Statistics
Tm 90.20 X 90.3444
LSL 83.89 Xmin 90.20 X-3s 90.0021
usL 96.51 Xmax 90.80 X+3s 90.6867
T 12.62 R 0.60 6s 0.6847
N<T> 100 p<r> 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 Ml14 O=Sint
Potential Capability index = Cm 18.43
Critical capability index = C mk 18.01
Eis The requirements were met (Cm,Cmk) Es
APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page

Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 g Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 90,20
Ord. No 2BD110T1S-A Ser.No 204571 LSL 83,89
o o USL 96,51

Remark TQ 80% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.233 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
204571 2K1D 90,71 90,20 90,35 90,26 90,20 90,34 90,25 90,34 90,29 90,44
204571 2K1D 339,00 | 350,00 @ 366,00 @ 353,00 | 324,00 318,00 358,00 359,00 @ 360,00 | 346,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
204571 2K1D 90,45 90,27 90,31 90,25 90,50 90,59 90,38 90,48 90,23 90,58
204571 2K1D 362,00 | 357,00 @ 343,00 | 335,00 | 357,00 @ 344,00 340,00 343,00 @ 357,00 | 351,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
204571 2K1D 90,61 90,38 90,26 90,37 90,45 90,38 90,38 90,30 90,32 90,23
204571 2K1D 358,00 | 352,00 @ 371,00 | 361,00 | 364,00 366,00 344,00 365,00 @ 352,00 | 353,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
204571 2K1D 90,32 90,28 90,39 90,53 90,23 90,41 90,29 90,40 90,21 90,28
204571 2K1D 344,00 | 344,00 @ 334,00 | 359,00 | 352,00 @ 349,00 371,00 363,00 @ 359,00 | 359,00
Char.No Char.Descr. X41 X42 X43 X44 X45 X 46 Xa7 X48 X49 X50
204571 2K1D 90,26 90,23 90,20 90,46 90,29 90,26 90,29 90,42 90,46 90,26
204571 2K1D 374,00 | 372,00 @ 366,00 @ 366,00 | 361,00 @ 340,00 357,00 330,00 @ 362,00 | 337,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
204571 2K1D 90,30 90,28 90,27 90,45 90,39 90,37 90,21 90,33 90,26 90,23
204571 2K1D 342,00 | 378,00 @ 385,00 | 380,00 | 356,00 359,00 363,00 368,00 371,00 | 354,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
204571 2K1D 90,22 90,22 90,30 90,30 90,37 90,43 90,50 90,23 90,29 90,33
204571 2K1D 342,00 | 363,00 @ 362,00 @ 352,00 | 347,00 @ 336,00 362,00 360,00 @ 373,00 | 355,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
204571 2K1D 90,33 90,50 90,33 90,80 90,31 90,23 90,37 90,38 90,37 90,23
204571 2K1D 356,00 | 371,00 @ 360,00 | 360,00 | 346,00 @ 366,00 369,00 352,00 @ 375,00 | 352,00
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Cleco Machine Capability Study Page

Production Tools Tool System 2/2

Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 g Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 90,20

Ord. No 2BD110T1S-A Ser.No 204571 LSL 83,89

o o USL 96,51

Remark TQ 80% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.233 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xg8 X89 X90
204571 2K1D 90,26 90,29 90,47 90,20 90,25 90,35 90,52 90,23 90,35 90,36
204571 2K1D 371,00 | 372,00 | 366,00 352,00 382,00 | 359,00 @ 376,00 @ 377,00 | 353,00 | 369,00
Char.No Char.Descr. X91 X92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
204571 2K1D 90,36 90,24 90,32 90,48 90,24 90,32 90,29 90,45 90,50 90,26
204571 2K1D 352,00 | 361,00 | 344,00 355,00 341,00 | 360,00 @ 364,00 383,00 @ 368,00 | 352,00
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Homologation of nutrunners
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Angle degree:
Test torque:

&

BEEE

[unugy] (sasi) paais [upuisy] (sas1) paads [upuisy] (sas1) paads

[unugy] (sasi) paais

Machine Capability Study 80 %

360°
90,2 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed





Cleco

Production Tools

Homologation of nutrunners

Document no:

Date:

Note:

004/2022
15.12.2022

Multi-stage tightening system

Single-stage tightening system

Manufacturer:

Test torque: Tq max.
Hard joint (H)

Soft joint (L)

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

ka

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

Apex Tool Group

Test sheet no. 4

Machine Capability Study 100 %

Speed 50 rpm

] Speed 100 %
Serial no:
110,00 Nm

662,55 Nm / Revolution
54,93 Nm / Revolution
H

102,30 117,70 Nm
7
110,43
0,24
1,43
10,75
10,15

10,75
10,15

Capability is reached if minimum C,, value 21.67
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Annex 2

Page 3 of 3

5,6 %

890 rpm

1015969

Angle degree 30°

Angle degree 360°

L

102,30 - 117,70 Nm
7 %
109,86 Nm
0,12 Nm
0,73 Nm
21,21
20,82





Cleco Machine Capability Study Page 1/1
Production Tools Control Sys‘[em

Plant ATG Westhausen ‘ Operator Name  Siinder Date 08.03.2022

Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes

Serial No.  1015969_b Char.Descr. VM1698-4 Inspection Val. 110,00 7,70 EUSL 117,70

Serial No. 1024210 Unit Nm 7,70 ILSL 10230 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2

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

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

Evaluation from 08.03.2022 12:36:31 to 08.03.2022 12:51:57

Rem.  TQ 100% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.DM®/A; Speed 890/50 rpm;

118i USL
116 -
1114+
'g‘ -
Z 112 _
< T e i X L XL - x+3s
Q110 & AT DX X T et X X TR TR R R S L T T D TR, X e X-3s
3 |
S 108
> -
106 —
104 —
102; LSL
\ \ \ \ \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3%+3s
20 LSL ‘>‘(‘ USL 20 LSL USL 0,001
i L 1 99,99
t i = 0,1
2 16 i —16 & 99,5
5 1 11 g, 5
g 127 1IN 238 = 70 30 =
2, 1l L& 3
g g5 -8 = o 30 70 &
6 | | S 1
o - oS 5 95
o | ©
< 4 4 o 99,5
| | @ 0,1
] i I 99,99
o_‘wwlN‘_‘wo 0,001 ‘ ‘ — : :
102 104 106 108 110 112 114 116 118 102 104 106 108 110 112 114 116 118
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 110.00 X 110.4256
LSL 102.30 Xmin 109.96 X-3s 109.7092
usL 117.70 Xmax 111.00 X+3s 111.1420
T 15.40 R 1.04 6s 1.4328
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 Ml14 O=Sint
Potential Capability index = Cm 10.75
Critical capability index C mk 10.15
Eis The requirements were met (Cm,Cmk) Es

APEX VDI/VDE 2647 VO.

1
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Cleco Machine Capability Study Page

Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 b Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 110,00
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 102,30
T o USL 117,70

Remark TQ 100% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.166 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 110,68 | 110,36 | 110,68 | 110,73 | 110,31 @ 110,31 | 110,48 110,23 | 110,33 | 110,48
1024210 VM1698-4 33,75 33,25 33,50 34,50 33,50 33,50 33,00 33,25 34,00 33,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 110,53 | 110,43 | 110,11 | 110,75 | 110,212 @ 110,36 | 110,06 @ 110,65 | 110,21 | 110,46
1024210 VM1698-4 24,25 33,25 32,75 24,00 31,75 24,50 33,00 33,25 33,25 31,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 110,33 | 110,19 | 110,68 | 110,51 | 110,90 @ 110,01 & 109,96 @ 110,16 | 110,53 | 110,19
1024210 VM1698-4 25,50 33,50 33,00 33,75 24,00 32,50 33,00 33,25 32,75 23,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
1024210 VM1698-4 110,58 | 110,55 | 110,212 | 110,63 | 110,58 @ 110,85 | 110,58 @ 110,33 | 110,28 | 110,58
1024210 VM1698-4 33,00 22,75 32,75 32,00 33,25 23,25 32,75 32,00 32,75 33,00
Char.No Char.Descr. X41 X42 X43 X44 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 110,33 | 110,80 | 111,00 | 110,60 | 110,33 110,23 | 110,31 @ 110,33 | 110,41 @ 110,16
1024210 VM1698-4 32,25 32,00 23,50 24,25 33,00 25,00 33,50 33,25 24,00 33,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 110,63 | 110,33 | 110,83 | 110,21 | 110,65 @ 110,28 | 110,51 @ 110,19 | 110,28 | 110,80
1024210 VM1698-4 33,50 33,00 32,50 32,50 33,00 32,75 33,00 32,50 32,50 32,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 110,21 | 110,51 | 110,73 | 110,48 | 110,41 110,48 | 110,33 @ 110,01 | 110,78 | 110,33
1024210 VM1698-4 32,75 33,00 33,00 24,00 24,00 32,75 33,25 32,75 23,75 32,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 110,33 | 110,58 | 110,38 | 110,33 | 110,26 @ 110,65 | 110,85 110,31 | 110,85 | 110,41
1024210 VM1698-4 32,25 32,75 32,50 24,00 32,25 31,50 32,00 23,25 32,75 23,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015969_DRKD
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Production Tools Control System 2/2

Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 b Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 110,00
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 102,30

o o USL 117,70
Remark TQ 100% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.166 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 X82 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 110,68 | 110,19 | 110,51 | 110,21 | 109,99 | 110,38 | 110,43 | 110,06 110,73 | 110,65
1024210 VM1698-4 32,00 32,00 24,75 32,75 32,50 33,25 23,50 33,50 23,00 33,50
Char.No Char.Descr. X91 X92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 110,06 | 110,73 | 110,46 & 110,48 | 110,16 | 110,11 | 110,04 | 110,75 110,36 @ 110,16
1024210 VM1698-4 24,50 24,75 32,50 33,75 33,00 32,75 24,25 31,75 32,00 32,75
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Cleco Machine Capability Study Page 1/1
Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  08.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015969_b Char.Descr. 2K1D Inspection Val. 110,00 7,70 i UsL 117,70
Serial No. 204571 Unit Nm 7,70 ILSL 10230 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100
Evaluation from 08.03.2022 12:36:32 to 08.03.2022 12:51:58
Rem.  TQ 100% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.DM®/A; Speed 890/50 rpm;
118 USL
116 -
114
1 -
gllzi ********* VN EYS ’X%&%g ******************* Qg; x+3s
T B e e b
S110- T R R R R AR T R H D% g e dae- e IR
— _
& 108
106 —
104 —
102; LSL
\ \ \ \ \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3+3s X-3s x+3s
305t X USL_ 4, LSL o USL 4 901
o il e ] 0.1
»2°7 nE ECER- 99,5 e
o 7 E > I A
S 20- ! 08 B S 4 >
o 7 i F S © 70 : : 30 2
= 159 15§ = \ \ o
e ! & o 30 = 70 &
= B | - 3] ) |
81" 1 -0z 5 I %
2 - \ - ot 99,5
54 1 JUH E5 @ 0,1 : ’
] ! : 1] 99,99
0 ‘ T ‘ T ‘ T ‘ : ‘ T ‘ T ‘ T ‘ 0 0,001 T T T T T T T
102 104 106 108 110 112 114 116 118 102 104 106 108 110 112 114 116 118
2K1D [Nm] ND 2K1D [Nm] ND
Drawing Values Collected Values Statistics
Tm 110.00 X 110.6940
LSL 102.30 Xmin 110.10 X-3s 109.9184
USL 117.70 Xmax 111.30 X+3s 111.4696
T 15.40 R 1.20 6s 1.5511
N<T> 100 p<T> 100.00000 %
N >yusL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method Ml14 O=Sint
Potential Capability index = Cm 9.93
Critical capability index C mk 9.03
Eis The requirements were met (Cm,Cmk) Es

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\AppData\QW\QWE\MessWert\2022\1015969DFD

SN: 1015969 Page 37 of 67






Cleco Machine Capability Study Page

Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 b Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 110,00
Ord. No 2BD110T1S-A Ser.No 204571 LSL 102,30
T T USL 117,70

Remark TQ 100% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.166 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
204571 2K1D 110,90 | 110,70 | 111,10 & 110,90 | 110,60 @ 110,60 | 110,70 @ 110,70 | 110,50 | 110,80
204571 2K1D 34,00 34,00 34,00 34,00 34,00 34,00 33,00 34,00 34,00 33,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
204571 2K1D 110,90 | 110,80 | 110,30 | 111,20 | 110,90 @ 110,70 | 110,20 @ 111,00 | 110,70 | 110,80
204571 2K1D 24,00 34,00 33,00 24,00 33,00 25,00 34,00 34,00 35,00 33,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
204571 2K1D 110,60 | 110,50 | 111,10 A 110,70 | 121,30 @ 110,30 | 110,30 @ 110,30 | 110,80 | 110,50
204571 2K1D 26,00 33,00 34,00 34,00 24,00 33,00 33,00 34,00 33,00 24,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
204571 2K1D 110,90 | 110,90 | 110,50 | 110,80 | 110,90 @ 111,20 | 110,90 @ 110,50 | 110,40 @ 110,80
204571 2K1D 33,00 23,00 34,00 33,00 34,00 24,00 33,00 32,00 33,00 33,00
Char.No Char.Descr. X41 X42 X43 X44 X45 X 46 Xa7 X48 X49 X50
204571 2K1D 110,70 | 111,00 | 111,30 | 110,80 | 110,50 @ 110,30 | 110,50 @ 110,40 | 110,80 | 110,30
204571 2K1D 33,00 33,00 24,00 24,00 33,00 25,00 34,00 34,00 25,00 34,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
204571 2K1D 111,00 | 110,50 | 111,00 | 110,60 | 110,90 @ 110,50 | 110,80 @ 110,40 | 110,50 | 111,10
204571 2K1D 34,00 33,00 33,00 33,00 33,00 33,00 33,00 33,00 33,00 33,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
204571 2K1D 110,50 | 110,70 | 110,80 | 110,60 | 110,80 @ 110,70 | 110,60 @ 110,30 | 111,00 | 110,50
204571 2K1D 34,00 33,00 34,00 24,00 25,00 33,00 33,00 33,00 25,00 33,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
204571 2K1D 110,90 | 110,80 | 110,80 | 110,60 | 110,40 @ 110,90 & 111,00 @ 110,70 | 111,00 | 110,70
204571 2K1D 33,00 33,00 33,00 25,00 33,00 33,00 33,00 24,00 33,00 24,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015969DFD
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Production Tools Tool System 2/2

Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 b Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 110,00
Ord. No 2BD110T1S-A Ser.No 204571 LSL 102,30

o o USL 117,70
Remark TQ 100% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.166 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xg8 X89 X90
204571 2K1D 110,80 | 110,50 | 110,70 | 110,50 | 110,30 | 110,60 | 110,70 | 110,30 110,90 & 110,80
204571 2K1D 32,00 33,00 25,00 34,00 33,00 34,00 24,00 34,00 24,00 34,00
Char.No Char.Descr. X91 X92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
204571 2K1D 110,20 | 111,10 | 110,70 & 110,80 | 110,30 | 110,50 | 110,40 | 111,10 110,50 | 110,50
204571 2K1D 25,00 26,00 33,00 35,00 34,00 33,00 25,00 32,00 33,00 34,00
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Homologation of nutrunners
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Machine Capability Study 100 %
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Cleco Machine Capability Study Page 1/1
Production Tools Control Sys‘[em
Plant ATG Westhausen | Operator Name ~ Siinder Date  08.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015969_a Char.Descr. VM1698-4 Inspection Val. 110,00 7,70 EUSL 117,70
,,,,,,,,,, R
Serial No. 1024210 Unit Nm -7,70 :LSL 102,30
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100
Evaluation from 08.03.2022 15:10:55 to 08.03.2022 16:30:11
Rem.  TQ 100% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.186V/A; Speed 890/50 rpm;
118 USL
116 -
1114+
é 112+
<t 7 —
glloi* e ST e e g Sl R SOOI FETHREOREERAIBER 000 S ST 56085 X §-§_+3355
S 108
> -
106 —
104 —
102; \ \ \ \ \ \ \ \ \ T e
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
o5 7LSL USLﬁ o5 LSL USL 0,001
] L 1 99,99
1 b r < 0,1
220 F20 & 99,5
§ - -z, % 5
g 15 F158 = 70 30 =
= Fg = o
2 1 Eo2 5 95 l
Qo - L ©
< 5 5 © 99,5
] r « 0,1
] C 99,99
0 ‘ T ‘ T ‘ T ‘ I T I T T 0 0,001 T T T T T
102 104 106 108 110 112 114 116 118 102 104 106 108 110 112 114 116 118
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 110.00 X 109.8572
LSL 102.30 Xmin 109.59 X-3s 109.4942
usL 117.70 Xmax 110.23 X+3s 110.2202
T 15.40 R 0.64 6s 0.7259
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 Ml14 O=Sint
Potential Capability index = Cm 21.21
Critical capability index C mk 20.82
1 The requirements were met (Cm,Cmk) <
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Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 _a Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 110,00
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 102,30
T o USL 117,70

Remark TQ 100% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.166 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 109,62 | 109,79 | 109,94 | 109,94 | 109,89 @ 109,72 | 109,69 @ 109,86 | 109,77 | 110,01
1024210 VM1698-4 350,00 | 361,50 | 347,50 @ 344,25 352,75 | 344,25 | 360,00 @ 334,25 | 339,25 | 329,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 110,23 | 110,09 | 109,69 | 109,94 | 109,94 109,82 | 109,84 @ 109,84 | 109,79 | 110,01
1024210 VM1698-4 341,25 | 346,75 | 349,75 @ 351,00 353,00 | 339,25 | 351,00 @ 343,00 @ 354,50 | 351,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 109,86 | 110,11 | 109,94 | 109,94 @ 109,89 @ 109,82 | 109,94 @ 109,91 | 109,74 110,04
1024210 VM1698-4 356,00 | 380,50 | 368,25 @ 355,00 367,75 | 34550 | 346,75 | 34550 | 351,50 | 359,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
1024210 VM1698-4 110,01 | 109,77 | 109,67 | 109,67 | 109,74 109,91 | 109,94 109,82 | 109,82 | 109,67
1024210 VM1698-4 363,00 | 357,50 | 364,50 355,25 362,75 | 350,00 @ 361,25 | 364,00 @ 348,00 | 355,75
Char.No Char.Descr. X41 X42 X43 X44 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 109,84 | 109,79 | 109,99 | 109,91 @ 109,86 @ 109,79 | 109,74 @ 109,86 | 109,69 @ 109,74
1024210 VM1698-4 356,75 | 343,25 | 373,00 366,50 349,75 | 347,00 @ 358,75 | 370,25 | 351,00 | 354,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 109,91 | 109,91 | 109,89 | 109,86 | 110,04 109,77 | 109,82 @ 109,94 | 110,04 | 109,96
1024210 VM1698-4 356,50 | 356,75 | 346,00 370,00 363,75 | 351,00 @ 356,75 | 358,75 | 358,25 | 334,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 110,09 | 109,89 | 110,01 | 109,82 | 109,86 @ 109,94 | 109,74 @ 109,79 | 109,86 | 109,77
1024210 VM1698-4 347,25 | 358,25 | 364,75 | 339,00 | 376,25 @ 354,50 355,25 366,00 @ 353,00 | 353,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 109,99 | 109,94 | 109,84 | 109,94 | 109,82 109,89 | 110,04 109,79 | 109,69 | 109,62
1024210 VM1698-4 350,00 | 350,50 | 346,50 | 366,25 | 347,50 @ 355,00 368,00 366,50 @ 361,75 | 352,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015969 _RIMD
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Cleco Machine Capability Study Page

Production Tools Control System 2/2

Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 _a Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 110,00
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 102,30

o o USL 117,70
Remark TQ 100% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.166 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 X82 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 109,89 | 109,74 | 109,79 | 109,86 | 109,72 | 109,74 | 109,72 | 109,94 109,84 @ 109,99
1024210 VM1698-4 355,25 | 355,25 | 354,75 @ 352,75 354,75 | 359,25 | 357,25 | 361,00 | 362,25 | 356,75
Char.No Char.Descr. X91 X92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 109,94 | 109,72 | 109,84 | 110,06 | 109,77 | 109,59 | 109,74 | 109,77 109,79 | 109,96
1024210 VM1698-4 354,00 | 363,00 | 358,50 366,25 357,75 | 382,50 | 359,25 | 344,25 | 362,00 | 361,75

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015969 _RIMD
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Cleco Machine Capability Study Page 1/1
Production Tools Tool System

Plant ATG Westhausen | Operator Name ~ Siinder Date  08.03.2022

Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes

Serial No.  1015969_a Char.Descr. 2K1D Inspection Val. 110,00 7,70 i UsL 117,70

Serial No. 204571 Unit Nm 7,70 ILSL 10230 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2

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

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

Evaluation from 08.03.2022 15:10:56 to 08.03.2022 16:30:18

Rem.  TQ 100% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.186V/A; Speed 890/50 rpm;

118i USL
116 -
114
T -
g 112 ]
O 110 2089580 ERRSRARR 00T SOSRAR TR DT TIA TR RARBORS SO ST R 5008 X Xf’;’ss
— _
& 108
106 —
104 —
102; LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-333s
:LSL USLﬁ LSL ‘XH USL 0,001
35 =35 1 99,99 B
UE LT LH 0.1
> 30 30 & 99,5 e ’
5 25- 3, % | 5
€20 “203 F ‘ EIUN.-S
) 3 E o : 30 | X 70 q
5 157 —15 : ri
| = >
210~ “10 5 5 | 9
E E o) Il : 99,5
54 F5 0,1 [
] E il 99,99
0 ‘ T ‘ T ‘ T ‘ ‘ T ‘ T ‘ T ‘ 0 0,001 T T T T T T T T
102 104 106 108 110 112 114 116 118 102 104 106 108 110 112 114 116 118
2K1D [Nm] ND 2K1D [Nm] ND
Drawing Values Collected Values Statistics
Tm 110.00 X 110.1440
LSL 102.30 Xmin 110.00 X-3s 109.8074
USL 117.70 Xmax 110.50 X+3s 110.4806
T 15.40 R 0.50 6s 0.6732
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 Ml14 O=Sint
Potential Capability index = Cm 22.87
Critical capability index = C mk 22.45
Eis The requirements were met (Cm,Cmk) Es

APEX VDI/VDE 2647 V0.1
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Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 _a Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 110,00
Ord. No 2BD110T1S-A Ser.No 204571 LSL 102,30
o o USL 117,70

Remark TQ 100% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.166 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
204571 2K1D 110,00 | 110,20 | 110,20 | 110,30 | 110,20 @ 110,10 | 110,20 110,10 | 110,20 | 110,20
204571 2K1D 355,00 | 364,00 @ 347,00 | 346,00 | 355,00 @ 345,00 362,00 335,00 @ 341,00 | 330,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
204571 2K1D 110,50 | 110,30 | 110,00 | 110,20 | 110,30 @ 110,10 | 110,20 @ 110,20 | 110,20 | 110,20
204571 2K1D 342,00 | 348,00 @ 351,00 | 352,00 | 355,00 @ 341,00 353,00 344,00 @ 355,00 | 353,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
204571 2K1D 110,20 | 110,30 | 110,10 | 110,30 | 110,00 @ 110,20 | 110,30 @ 110,10 | 110,20 | 110,20
204571 2K1D 357,00 | 381,00 @ 370,00 | 356,00 | 367,00 @ 346,00 347,00 347,00 @ 353,00 | 359,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
204571 2K1D 110,30 | 110,20 | 110,00 | 110,00 | 110,00 @ 110,30 | 110,20 @ 110,20 | 110,20 | 110,20
204571 2K1D 365,00 | 359,00 365,00 @ 357,00 | 363,00 351,00 363,00 365,00 @ 347,00 | 356,00
Char.No Char.Descr. X41 X42 X43 X44 X45 X 46 Xa7 X48 X49 X50
204571 2K1D 110,00 | 110,20 | 110,20 | 110,20 | 110,20 @ 110,00 | 110,00 @ 110,00 | 110,00 | 110,10
204571 2K1D 357,00 | 345,00 @ 375,00 | 367,00 | 350,00 @ 348,00 359,00 370,00 @ 352,00 | 356,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
204571 2K1D 110,20 | 110,20 | 110,20 | 110,20 | 110,20 @ 110,10 | 110,20 @ 110,20 | 110,30 | 110,20
204571 2K1D 358,00 | 359,00 @ 347,00 | 369,00 | 366,00 352,00 357,00 361,00 @ 360,00 | 334,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
204571 2K1D 110,50 | 110,20 | 110,20 | 110,20 | 110,20 @ 110,00 | 110,00 @ 110,10 | 110,20 | 110,00
204571 2K1D 348,00 | 362,00 @ 365,00 | 340,00 | 377,00 @ 356,00 356,00 367,00 @ 353,00 | 354,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
204571 2K1D 110,20 | 110,00 | 110,20 | 110,00 | 110,20 110,20 | 110,40 @ 110,00 | 110,00 | 110,10
204571 2K1D 351,00 | 351,00 @ 349,00 @ 367,00 | 348,00 357,00 368,00 367,00 @ 363,00 | 353,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015969D&D.
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Production Tools Tool System 2/2

Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 _a Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 110,00

Ord. No 2BD110T1S-A Ser.No 204571 LSL 102,30

o o USL 117,70

Remark TQ 100% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.166 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X81 X82 X83 X84 X85 X86 Xg7 Xg8 X89 X90
204571 2K1D 110,20 | 110,10 | 110,00 | 110,10 | 110,00 | 110,10 | 110,30 | 110,30 110,10 | 110,20
204571 2K1D 356,00 | 356,00 | 356,00 353,00 355,00 | 361,00 @ 359,00 @ 361,00 @ 363,00 | 357,00
Char.No Char.Descr. X91 X92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
204571 2K1D 110,30 | 110,10 | 110,20 & 110,20 | 110,00 | 110,00 | 110,00 | 110,10 110,10 | 110,20
204571 2K1D 355,00 | 364,00 | 359,00 367,00 359,00 | 384,00 360,00 @ 345,00 @ 362,00 | 364,00
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Production Tools

Homologation of nutrunners
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Angle degree:  360°
Test torque: 110,0 Nm
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Cleco

Froduction Toots Homologation of nutrunners
Annex 3

Document no: 004/2022
Date: 15.12.2022 Page 1 of 2

General Specifications

Manufacturer: Apex Tool Group Tool type:  Fixtured Spindle
Model: 2BD-2B110A-2K1D-2ZB Serialno: 1015969
Torque range: 11 Nm to 110 Nm

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

Capability examination

Snudfit value: 22 Nm Torque tolerance £ 7 %
Target torque: 66 Nm Tolerance: 1,54 % + 0,77 %
Angle degree: 40° Tolerance: 2,6° +1,3°

Formula derivation: (= L T = Cm* 6s

Tool without angle correction

SN: 1015969 Page 48 of 67





Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 66,81 40,00 66.74 39.75 0,07 0,25
2 65,42 40,00 65.19 39.50 0,23 0,50
3 63,65 40,00 63.34 39.25 0,31 0,75
4 64,53 40,00 64.40 40.00 0,13 0,00
5 63,69 40,00 63.54 39.25 0,15 0,75
6 63,34 40,00 63.12 40.00 0,22 0,00
7 66,96 40,00 66.62 39.25 0,34 0,75
8 65,76 40,00 65.39 39.00 0,37 1,00
9 70,41 40,00 70.07 39.75 0,34 0,25
10 68,63 40,00 68.37 40.25 0,26 0,25
11 66,92 40,00 66.70 39.75 0,22 0,25
12 66,09 40,00 65.56 39.25 0,53 0,75
13 65,58 40,00 65.34 39.00 0,24 1,00
14 69,08 40,00 68.81 39.50 0,27 0,50
15 63,95 40,00 63.81 40.00 0,14 0,00
16 65,48 40,00 65.34 39.75 0,14 0,25
17 64,16 40,00 64.06 40.25 0,10 0,25
18 67,80 40,00 67.48 39.75 0,32 0,25
19 68,16 40,00 67.95 39.50 0,21 0,50
20 68,51 40,00 68.40 39.75 0,11 0,25
21 68,32 40,00 67.98 40.00 0,34 0,00
22 68,82 40,00 68.59 40.25 0,23 0,25
23 68,39 40,00 68.25 40.00 0,14 0,00
24 65,91 40,00 65.71 39.50 0,20 0,50
25 64,29 40,00 64.26 40.25 0,03 0,25
26 67,05 40,00 66.84 39.75 0,21 0,25
27 67,70 40,00 67.61 40.00 0,09 0,00
28 64,28 40,00 64.06 39.25 0,22 0,75
29 63,49 40,00 63.34 39.75 0,15 0,25
30 66,59 40,00 66.38 39.75 0,21 0,25
31 64,61 40,00 64.35 39.75 0,26 0,25
32 64,30 40,00 63.99 39.75 0,31 0,25
33 63,86 40,00 63.66 39.25 0,20 0,75
34 64,14 40,00 63.89 39.75 0,25 0,25
35 67,24 40,00 67.04 40.00 0,20 0,00
36 65,31 40,00 65.17 40.25 0,14 0,25
37 68,57 40,00 68.25 40.00 0,32 0,00
38 68,61 40,00 68.25 40.00 0,36 0,00
39 64,89 40,00 64.75 39.75 0,14 0,25

40 67,51 40,00 67.16 40.25 0,35 0,25
41 67,57 40,00 67.16 40.00 0,41 0,00
42 65,68 40,00 65.44 39.50 0,24 0,50
43 65,16 40,00 64.82 39.75 0,34 0,25
44 68,32 40,00 67.80 40.25 0,52 0,25
45 68,03 40,00 67.68 40.00 0,35 0,00
46 67,41 40,00 67.26 40.00 0,15 0,00
47 69,93 40,00 69.46 39.75 0,47 0,25
48 66,59 40,00 66.28 40.00 0,31 0,00
49 65,26 40,00 64.82 39.50 0,44 0,50
50 65,07 40,00 64.77 40.00 0,30 0,00
51 66,60 40,00 66.20 39.50 0,40 0,50
52 66,71 40,00 66.40 39.25 0,31 0,75
53 64,48 40,00 64.26 40.00 0,22 0,00
54 64,49 40,00 64.26 40.00 0,23 0,00
55 63,79 40,00 63.64 39.50 0,15 0,50
56 65,08 40,00 64.82 40.00 0,26 0,00
57 64,13 40,00 63.96 39.75 0,17 0,25
58 68,18 40,00 67.88 39.50 0,30 0,50
59 66,85 40,00 66.62 39.75 0,23 0,25
60 64,85 40,00 64.63 40.00 0,22 0,00
61 65,75 40,00 65.49 40.25 0,26 0,25
62 64,31 40,00 64.11 40.25 0,20 0,25
63 66,47 40,00 66.20 39.75 0,27 0,25
64 65,89 40,00 65.61 39.50 0,28 0,50
65 64,10 40,00 63.86 39.25 0,24 0,75
66 63,60 40,00 63.34 40.00 0,26 0,00
67 65,89 40,00 65.54 39.50 0,35 0,50
68 65,87 40,00 65.73 40.00 0,14 0,00
69 69,00 40,00 68.77 40.00 0,23 0,00
70 68,75 40,00 68.57 40.00 0,18 0,00
71 69,32 40,00 68.91 40.00 0,41 0,00
72 65,44 40,00 65.39 39.75 0,05 0,25
73 64,67 40,00 64.28 39.50 0,39 0,50
74 65,93 40,00 65.76 39.25 0,17 0,75
75 65,41 40,00 65.29 40.00 0,12 0,00
76 65,85 40,00 65.59 40.00 0,26 0,00
77 66,72 40,00 66.57 40.00 0,15 0,00
78 68,17 40,00 67.88 40.00 0,29 0,00
79 68,07 40,00 67.88 40.25 0,19 0,25
80 67,85 40,00 67.63 39.75 0,22 0,25
81 66,18 40,00 66.05 40.00 0,13 0,00
82 65,59 40,00 65.44 40.00 0,15 0,00
83 67,07 40,00 66.84 40.00 0,23 0,00
84 67,00 40,00 66.70 40.25 0,30 0,25
85 67,52 40,00 67.31 40.00 0,21 0,00
86 66,98 40,00 66.84 40.25 0,14 0,25
87 66,75 40,00 66.60 40.25 0,15 0,25
88 67,10 40,00 66.92 40.25 0,18 0,25
89 64,83 40,00 64.63 40.00 0,20 0,00
90 64,42 40,00 64.06 40.00 0,36 0,00
91 65,38 40,00 65.09 39.50 0,29 0,50
92 64,62 40,00 64.26 39.75 0,36 0,25
93 64,09 40,00 63.99 39.50 0,10 0,50
94 65,24 40,00 65.14 39.75 0,10 0,25
95 65,54 40,00 65.32 39.75 0,22 0,25
96 64,71 40,00 64.50 39.75 0,21 0,25
97 66,32 40,00 65.98 40.00 0,34 0,00
98 64,97 40,00 64.75 39.25 0,22 0,75
99 68,39 40,00 67.93 39.50 0,46 0,50
100 66,17 40,00 65.93 39.50 0,24 0,50
Standard deviation: 0,101 0,260
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Cleco

Production Tools Homologation of nutrunners

Graphical representation

Model: 2BD-2B110A-2K1D-2ZB Serial no: 1015969
Target torque: 66,00 Nm 60 % of max. torque
Angle degree:  40° Tool without angle correction
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Cleco Machine Capability Study Page 1/1
Production Tools Control Sys‘[em
Plant ATG Westhausen | Operator Name ~ Siinder Date  08.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015969_k Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 EUSL 45,00
,,,,,,,,,, N
Serial No. 1024210 Unit Grad -5,00 'LSL 35,00
Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100
Evaluation from 08.03.2022 13:18:37 to 08.03.2022 13:32:08
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 110 Nm; Cur-Cal.184 Nm/A; Speed 300/50 rpm;
45 USL
44—
1 43 N
8 42 7
% B T T T X+3s
0540i _ X _ _ KX LN o KXY KA TEA _ _X 24, KA XX — 41X
939k X0 X-3s
S 38—
374
36
35 LSL
\ \ T T \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. -
X-3s _ X+3s
35 7LSL USLﬁ 35 LSL >‘( USL 0,001
B £ 1 99,99 ‘
130 F30 % ‘ 0,1
5\ 3 E (=2l 99,5 *
g 257 B 95 5
=] | £ c 1 —
g 20 F205 70 30 X
= I C g = 'D__‘
£ 151 F15& o 30 70 &
= E = [
[} 7 E > l
210 -10 £ 5 95
< B S © 99,5
5 F5 0,1
= F 99,99
0 T ‘ T ‘ T [ 0 0,001 T T T T T T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
VM1698-4 [Grad] ND _, VM1698-4 [Grad] ND _,
Drawing Values Collected Values Statistics
Tm 40.00 X 39.8000
LSL 35.00 Xmin 39.00 X-3s 38.8465
usL 45.00 Xmax 40.25 X+3s 40.7535
T 10.00 R 1.25 6s 1.9069
N<r> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method Ml14 O=Sint
Potential Capability index = Cm 5.24
Critical capability index C mk 5.03
Eis The requirements were met (Cm,Cmk) Es
APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Cleco Machine Capability Study Page
Production Tools Control System 1/2

Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 k Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 66,00

Ord. No 2BD110T1S-A Ser.No 1024210 LSL 61,38

T o USL 70,62

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 110 Nm; Cur -Cal.: 3.194 Nm/A; Speed 300/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 66,74 65,19 63,34 64,40 63,54 63,12 66,62 65,39 70,07 68,37
1024210 VM1698-4 39,75 39,50 39,25 40,00 39,25 40,00 39,25 39,00 39,75 40,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 66,70 65,56 65,34 68,81 63,81 65,34 64,06 67,48 67,95 68,40
1024210 VM1698-4 39,75 39,25 39,00 39,50 40,00 39,75 40,25 39,75 39,50 39,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 67,98 68,59 68,25 65,71 64,26 66,84 67,61 64,06 63,34 66,38
1024210 VM1698-4 40,00 40,25 40,00 39,50 40,25 39,75 40,00 39,25 39,75 39,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
1024210 VM1698-4 64,35 63,99 63,66 63,89 67,04 65,17 68,25 68,25 64,75 67,16
1024210 VM1698-4 39,75 39,75 39,25 39,75 40,00 40,25 40,00 40,00 39,75 40,25
Char.No Char.Descr. X41 X42 X43 X44 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 67,16 65,44 64,82 67,80 67,68 67,26 69,46 66,28 64,82 64,77
1024210 VM1698-4 40,00 39,50 39,75 40,25 40,00 40,00 39,75 40,00 39,50 40,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 66,20 66,40 64,26 64,26 63,64 64,82 63,96 67,88 66,62 64,63
1024210 VM1698-4 39,50 39,25 40,00 40,00 39,50 40,00 39,75 39,50 39,75 40,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 65,49 64,11 66,20 65,61 63,86 63,34 65,54 65,73 68,77 68,57
1024210 VM1698-4 40,25 40,25 39,75 39,50 39,25 40,00 39,50 40,00 40,00 40,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 68,91 65,39 64,28 65,76 65,29 65,59 66,57 67,88 67,88 67,63
1024210 VM1698-4 40,00 39,75 39,50 39,25 40,00 40,00 40,00 40,00 40,25 39,75

Apex Tool Group GmbH

\\htwe0006\AppData\QW\QWE\MessWert\2022\1015969_BKND
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Cleco Machine Capability Study Page

Production Tools Control System 2/2
Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 k Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 66,00
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 61,38
T o USL 70,62

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 110 Nm; Cur -Cal.: 3.194 Nm/A; Speed 300/50 rpm;

Char.No Char.Descr. Xg81 X82 X83 X84 X85 X86 Xg7 Xgs8 Xg89 X90
1024210 VM1698-4 66,05 65,44 66,84 66,70 67,31 66,84 66,60 66,92 64,63 64,06
1024210 VM1698-4 40,00 40,00 40,00 40,25 40,00 40,25 40,25 40,25 40,00 40,00
Char.No Char.Descr. X91 X92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 65,09 64,26 63,99 65,14 65,32 64,50 65,98 64,75 67,93 65,93
1024210 VM1698-4 39,50 39,75 39,50 39,75 39,75 39,75 40,00 39,25 39,50 39,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015969_BKND
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Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  08.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015969_k Char.Descr. 2K1D Inspection Val. 40,00 5,00 i USL 45,00

Serial No. 204571 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 120 / 1019923 nges. 100
Evaluation from 08.03.2022 13:18:37 to 08.03.2022 13:32:07

Rem.  TQ 60% Angle 40° +/-5°* TQ-Cal.: 110 Nm; Cur-Cal.184 Nm/A; Speed 300/50 rpm;

45 USL
44—
43—
_ 42—
841
o 7 —
a 40 ] X
g 39
S i
38
374
36
35 LSL
\ \ \ \ \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. _
2,0 2,0 0,001
| | ; 99,99
1 = 0,1
>16 -16 & 99,5
S b r > , 95 5
1,2 128§ . 80 20 T
2 3 = S
= - g = 50 50 g4
& & R=0 = o | R=0 '
508 08 g 20 o) 80 -
Q =
8 i L E 5 95
<04 ~04 & 99,5
i L 0,1
99,99
0,0 ‘ ‘ ‘ ‘ 0,0 0,001 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
2K1D [Grad] --- 2K1D [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\2022\1015969DkD
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Production Tools Tool System 1/2

Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 k Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 66,00

Ord. No 2BD110T1S-A Ser.No 204571 LSL 61,38

T o USL 70,62

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 110 Nm; Cur -Cal.: 3.194 Nm/A; Speed 300/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
204571 2K1D 66,81 65,42 63,65 64,53 63,69 63,34 66,96 65,76 70,41 68,63
204571 2K1D 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
204571 2K1D 66,92 66,09 65,58 69,08 63,95 65,48 64,16 67,80 68,16 68,51
204571 2K1D 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
204571 2K1D 68,32 68,82 68,39 65,91 64,29 67,05 67,70 64,28 63,49 66,59
204571 2K1D 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 X 40
204571 2K1D 64,61 64,30 63,86 64,14 67,24 65,31 68,57 68,61 64,89 67,51
204571 2K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X41 X42 X43 X44 X45 X 46 Xa7 X48 X49 X50
204571 2K1D 67,57 65,68 65,16 68,32 68,03 67,41 69,93 66,59 65,26 65,07
204571 2K1D 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
204571 2K1D 66,60 66,71 64,48 64,49 63,79 65,08 64,13 68,18 66,85 64,85
204571 2K1D 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
204571 2K1D 65,75 64,31 66,47 65,89 64,10 63,60 65,89 65,87 69,00 68,75
204571 2K1D 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
204571 2K1D 69,32 65,44 64,67 65,93 65,41 65,85 66,72 68,17 68,07 67,85
204571 2K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00

Apex Tool Group GmbH
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Production Tools Tool System 2/2

Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 k Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 66,00
Ord. No 2BD110T1S-A Ser.No 204571 LSL 61,38

o o USL 70,62
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 110 Nm; Cur -Cal.: 3.194 Nm/A; Speed 300/50 rpm;
Char.No Char.Descr. X81 X82 X83 X84 X85 X86 Xg7 Xg8 X89 X90
204571 2K1D 66,18 65,59 67,07 67,00 67,52 66,98 66,75 67,10 64,83 64,42
204571 2K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X91 X92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
204571 2K1D 65,38 64,62 64,09 65,24 65,54 64,71 66,32 64,97 68,39 66,17
204571 2K1D 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\2022\1015969DkD
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Cleco

Production Tools Homologation of nutrunners

Torque graphs

Model: 2BD-2B110A-2K1D-2ZB Serial no: 1015969
Target torque: 66,00 Nm 60 % of max. torque
Angle degree:  40° Tool without angle correction
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Cleco

Froduction Toots Homologation of nutrunners
Annex 3

Document no: 004/2022
Date: 15.12.2022 Page 1 of 2

General Specifications

Manufacturer: Apex Tool Group Tool type:  Fixtured Spindle
Model: 2BD-2B110A-2K1D-2ZB Serialno: 1015969
Torque range: 11 Nm to 110 Nm

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

Capability examination

Snudfit value: 22 Nm Torque tolerance £ 7 %
Target torque: 88 Nm Tolerance: 1,27 % + 0,64 %
Angle degree: 180° Tolerance: 5,0° + 2,5°

Formula derivation: (= l T = Cm* 6s

Tool without angle correction
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Measurement
No.

CONOO B WN =

Tool data
Torque Angle
89,18 180,00
90,18 180,00
87,92 180,00
90,03 180,00
88,74 180,00
86,46 180,00
90,06 180,00
88,47 180,00
88,90 180,00
88,52 180,00
90,20 180,00
87,44 180,00
88,70 180,00
87,52 180,00
88,92 180,00
87,62 180,00
90,90 180,00
89,04 180,00
90,22 180,00
86,19 180,00
87,69 180,00
89,88 180,00
87,83 180,00
89,88 180,00
87,27 180,00
91,41 180,00
87,13 180,00
92,09 180,00
87,97 180,00
88,49 180,00
90,14 180,00
88,22 180,00
92,80 180,00
87,68 180,00
90,85 180,00
88,59 180,00
91,53 180,00
88,71 180,00
90,63 180,00
88,86 180,00
91,41 180,00
88,26 180,00
87,78 180,00
86,65 180,00
86,93 180,00
91,41 180,00
89,07 180,00
88,79 180,00
89,82 180,00
86,86 180,00
90,97 180,00
87,86 180,00
90,75 180,00
89,16 180,00
91,99 180,00
88,20 180,00
91,91 180,00
88,50 180,00
86,67 180,00
89,27 180,00
86,42 180,00
89,08 180,00
86,89 180,00
91,88 180,00
85,46 180,00
85,49 180,00
91,91 180,00
86,75 180,00
87,23 180,00
85,88 180,00
86,64 180,00
89,08 180,00
87,51 180,00
90,10 180,00
86,98 180,00
90,10 180,00
85,90 180,00
86,51 180,00
92,02 180,00
83,81 180,00
91,64 180,00
85,19 180,00
92,07 180,00
89,24 180,00
89,02 180,00
87,44 180,00
91,45 180,00
84,06 180,00
89,18 180,00
89,92 180,00
89,42 180,00
90,57 180,00
87,06 180,00
88,19 180,00
91,68 180,00
81,93 180,00
92,12 180,00
86,47 180,00
89,90 180,00
85,55 180,00

Control data

Torque

89.04
89.96
87.64
89.78
88.50
86.24
89.93
88.13
88.87
88.35
89.96
87.17
88.50
87.27
88.90
87.39
90.77
88.80
90.18
85.91
87.49
89.78
87.54
89.86
87.02
91.29
86.85
91.90
87.71
88.08
90.00
87.81
92.76
87.39
90.77
88.35
91.41
88.53
90.52
88.80
91.19
87.91
87.37
86.38
86.73
91.43
88.95
88.67
89.88
86.65
90.87
87.29
90.45
89.04
91.95
88.06
91.66
88.30
86.24
89.12
86.19
88.99
86.65
91.71
85.22
85.25
91.85
86.51
87.00
85.59
86.43
88.92
87.12
89.83
86.56
90.03
85.69
86.26
91.95
83.57
91.58
84.86
92.00
89.29
88.80
87.10
91.36
83.70
88.97
89.91
89.17
90.42
86.68
87.86
91.56
81.70
91.95
86.09
89.81
85.40

Angle

179.00
180.25
179.75
178.50
179.25
179.25
180.75
178.75
180.50
179.00
180.00
179.25
179.75
178.75
180.25
178.75
179.25
179.00
178.75
180.00
179.00
179.75
178.75
180.00
178.50
180.25
179.00
179.25
179.00
178.75
180.25
178.75
179.75
179.25
179.25
179.25
180.00
179.25
179.75
179.25
178.50
179.50
178.50
179.25
178.75
180.00
179.00
179.25
179.75
179.25
180.00
178.25
179.75
179.00
180.25
179.25
178.75
178.75
178.50
180.00
178.75
179.50
178.75
179.00
180.00
178.75
180.00
179.00
178.75
179.25
178.50
179.75
178.50
179.50
178.50
178.75
179.75
178.75
180.00
180.25
179.00
179.50
179.25
180.25
179.00
180.25
179.50
179.50
178.75
179.50
178.50
180.00
178.50
179.25
178.50
179.75
178.75
180.00
178.75
180.00

Standard deviation:
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Difference

Torque

0,14
0,22
0,28
0,25
0,24
0,22
0,13
0,34
0,03
0,17
0,24
0,27
0,20
0,25
0,02
0,23
0,13
0,24
0,04
0,28
0,20
0,10
0,29
0,02
0,25
0,12
0,28
0,19
0,26
0,41
0,14
0,41
0,04
0,29
0,08
0,24
0,12
0,18
0,11
0,06
0,22
0,35
0,41
0,27
0,20
0,02
0,12
0,12
0,06
0,21
0,10
0,57
0,30
0,12
0,04
0,14
0,25
0,20
0,43
0,15
0,23
0,09
0,24
0,17
0,24
0,24
0,06
0,24
0,23
0,29
0,21
0,16
0,39
0,27
0,42
0,07
0,21
0,25
0,07
0,24
0,06
0,33
0,07
0,05
0,22
0,34
0,09
0,36
0,21
0,01
0,25
0,15
0,38
0,33
0,12
0,23
0,17
0,38
0,09
0,15

0,112

Angle

1,00
0,25
0,25
1,50
0,75
0,75
0,75
1,25
0,50
1,00
0,00
0,75
0,25
1,25
0,25
1,25
0,75
1,00
1,25
0,00
1,00
0,25
1,25
0,00
1,50
0,25
1,00
0,75
1,00
1,25
0,25
1,25
0,25
0,75
0,75
0,75
0,00
0,75
0,25
0,75
1,50
0,50
1,50
0,75
1,25
0,00
1,00
0,75
0,25
0,75
0,00
1,75
0,25
1,00
0,25
0,75
1,25
1,25
1,50
0,00
1,25
0,50
1,25
1,00
0,00
1,25
0,00
1,00
1,25
0,75
1,50
0,25
1,50
0,50
1,50
1,25
0,25
1,25
0,00
0,25
1,00
0,50
0,75
0,25
1,00
0,25
0,50
0,50
1,25
0,50
1,50
0,00
1,50
0,75
1,50
0,25
1,25
0,00
1,25
0,00

0,502





Cleco

Production Tools Homologation of nutrunners

Graphical representation

Model: 2BD-2B110A-2K1D-2ZB Serial no: 1015969
Target torque: 88,00 Nm 80 % of max. torque
Angle degree:  180° Tool without angle correction

—e— Torque, Tool

l —a— Torque, Control

Torque [Nm]
&
o
%
=
=
'd./
Ly
e
—
=
I::;
=
—
P
s
—1 "

46 55 64 73 82 91 100
Measurement

-
-
o
-
©
N
©
w
J

193
190
188
185

183 —=e— Angle degree,

180 e AN PP A RSOSSN oo
—a— Angle degree,

177 Control
175

172
170
167

Angle degree

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

SN: 1015969 Page 60 of 67





Cleco Machine Capability Study Page 1/1

Production Tools Control System
Plant ATG Westhausen | Operator Name ~ Siinder Date  08.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015969_| Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 1024210 Unit Grad  -1000 LSL 17000 |

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 120 / 1019923 nges. 100
Evaluation from 08.03.2022 13:36:37 to 08.03.2022 13:50:55

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 110 Nm; Cur-C&.144 Nm/A; Speed 300/50 rpm;

190 USL

_ 185
ko] |
I i}
9, 5 _
< 4 - ST T T S Ty T T T T T T T T T T T T T T T Tt — e s — x+3s
© -
= T e i X-3s
= ]
> 175
170 LSL
\ \ T T \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
20 LSL LSL USL 0,001
i 1 99,99
1 <y 01
216 = 99,5
g y 95 5
312 5 =
9] =Y 70 30 =,
= 4 g = o
[0 = T
2 g s o 30 70 &
3 g l
o - = 5 95
Qo ©
< 4 o) 99,5
i @ 0,1
99,99
0 0,001 1 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 179.3050
LSL 170.00 Xmin 178.25 X-3s 177.5354
usL 190.00 Xmax 180.75 X+3s 181.0746
T 20.00 R 2.50 6s 3.5393
N<T> 100 p<r> 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 Ml14 O=Sint
Potential Capability index = Cm 5.65
Critical capability index = C mk 5.26
Eis The requirements were met (Cm,Cmk) Es
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015969 ONVD
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Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 | Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 88,00
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 81,84
. No. -INO- USL 94,16

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 110 Nm; C ur-Cal.: 3.144 Nm/A; Speed 300/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 89,04 89,96 87,64 89,78 88,50 86,24 89,93 88,13 88,87 88,35
1024210 VM1698-4 179,00 | 180,25 | 179,75 | 178,50 | 179,25 | 179,25 | 180,75 | 178,75 | 180,50 | 179,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 89,96 87,17 88,50 87,27 88,90 87,39 90,77 88,80 90,18 85,91
1024210 VM1698-4 180,00 | 179,25 | 179,75 | 178,75 | 180,25 | 178,75 | 179,25 | 179,00 | 178,75 | 180,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 87,49 89,78 87,54 89,86 87,02 91,29 86,85 91,90 87,71 88,08
1024210 VM1698-4 179,00 | 179,75 | 178,75 | 180,00 | 178,50 | 180,25 | 179,00 | 179,25 | 179,00 | 178,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
1024210 VM1698-4 90,00 87,81 92,76 87,39 90,77 88,35 91,41 88,53 90,52 88,80
1024210 VM1698-4 180,25 | 178,75 | 179,75 | 179,25 | 179,25 | 179,25 | 180,00 | 179,25 | 179,75 | 179,25
Char.No Char.Descr. X41 X42 X43 X44 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 91,19 87,91 87,37 86,38 86,73 91,43 88,95 88,67 89,88 86,65
1024210 VM1698-4 178,50 | 179,50 | 178,50 | 179,25 | 178,75 | 180,00 | 179,00 | 179,25 | 179,75 | 179,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 90,87 87,29 90,45 89,04 91,95 88,06 91,66 88,30 86,24 89,12
1024210 VM1698-4 180,00 | 178,25 | 179,75 | 179,00 | 180,25 | 179,25 | 178,75 | 178,75 | 178,50 | 180,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 86,19 88,99 86,65 91,71 85,22 85,25 91,85 86,51 87,00 85,59
1024210 VM1698-4 178,75 | 179,50 | 178,75 | 179,00 | 180,00 @ 178,75 | 180,00 @ 179,00 | 178,75 | 179,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 86,43 88,92 87,12 89,83 86,56 90,03 85,69 86,26 91,95 83,57
1024210 VM1698-4 178,50 | 179,75 | 178,50 | 179,50 | 178,50 @ 178,75 | 179,75 178,75 | 180,00 | 180,25
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015969 ONVD
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Production Tools Control System 2/2

Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 | Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 88,00
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 81,84

o o USL 94,16
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 110 Nm; C ur-Cal.: 3.144 Nm/A; Speed 300/50 rpm;
Char.No Char.Descr. X81 X82 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 91,58 84,86 92,00 89,29 88,80 87,10 91,36 83,70 88,97 89,91
1024210 VM1698-4 179,00 179,50 179,25 180,25 | 179,00 180,25 179,50 | 179,50 178,75 179,50
Char.No Char.Descr. X91 X92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 89,17 90,42 86,68 87,86 91,56 81,70 91,95 86,09 89,81 85,40
1024210 VM1698-4 178,50 180,00 178,50 179,25 | 178,50 179,75 178,75 | 180,00 178,75 180,00
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Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  08.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015969_| Char.Descr. 2K1D Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 204571 Unit Grad  -1000 LSL 17000 |

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 120 / 1019923 nges. 100
Evaluation from 08.03.2022 13:36:37 to 08.03.2022 13:50:54

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 110 Nm; Cur-C&.144 Nm/A; Speed 300/50 rpm;

190 USL
185
g -
E -
o 7 —
a 180 X
—
g i}
S i}
175+
170 LSL
\ \ \ \ \ \ \ \ \ T
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
>16 -16 & 99,5
g - -z % 5
1,2 128§ . 80 20 T
2 3 = S
= - g = 50 50 g4
] & - g a | - .
50,8 R=0 085 20 Y |R=0 80
o =
8 i L E 5 95
<04 ~04 & 99,5
i | 0,1
99,99
0,0 ‘ ‘ ‘ ‘ 0,0 0,001 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
2K1D [Grad] --- 2K1D [Grad] ---
Drawing Values Collected Values Statistics
Tm 180.00 X 180.0000
LSL 170.00 Xmin 180.00
usL 190.00 Xmax 180.00
T 20.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0
APEX VDI/VDE 2647 V0.1
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Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 | Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 88,00
Ord. No 2BD110T1S-A Ser.No 204571 LSL 81,84
. No. -INO- USL 94,16

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 110 Nm; C ur-Cal.: 3.144 Nm/A; Speed 300/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
204571 2K1D 89,18 90,18 87,92 90,03 88,74 86,46 90,06 88,47 88,90 88,52
204571 2K1D 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
204571 2K1D 90,20 87,44 88,70 87,52 88,92 87,62 90,90 89,04 90,22 86,19
204571 2K1D 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
204571 2K1D 87,69 89,88 87,83 89,88 87,27 91,41 87,13 92,09 87,97 88,49
204571 2K1D 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 X 40
204571 2K1D 90,14 88,22 92,80 87,68 90,85 88,59 91,53 88,71 90,63 88,86
204571 2K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X41 X42 X43 X44 X45 X 46 Xa7 X48 X49 X50
204571 2K1D 91,41 88,26 87,78 86,65 86,93 91,41 89,07 88,79 89,82 86,86
204571 2K1D 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
204571 2K1D 90,97 87,86 90,75 89,16 91,99 88,20 91,91 88,50 86,67 89,27
204571 2K1D 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
204571 2K1D 86,42 89,08 86,89 91,88 85,46 85,49 91,91 86,75 87,23 85,88
204571 2K1D 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
204571 2K1D 86,64 89,08 87,51 90,10 86,98 90,10 85,90 86,51 92,02 83,81
204571 2K1D 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\2022\101596 DFD

SN: 1015969 Page 65 of 67





Cleco Machine Capability Study Page

Production Tools Tool System 2/2

Plant ATG Westhausen Operator Name  Sunder Date 08.03.2022
Ser.No. 1015969 | Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 88,00

Ord. No 2BD110T1S-A Ser.No 204571 LSL 81,84

. No. NS USL 94,16

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 110 Nm; C ur-Cal.: 3.144 Nm/A; Speed 300/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xg8 X89 X90
204571 2K1D 91,64 85,19 92,07 89,24 89,02 87,44 91,45 84,06 89,18 89,92
204571 2K1D 180,00 180,00 180,00 180,00 | 180,00 180,00 180,00 | 180,00 180,00 180,00
Char.No Char.Descr. X91 X92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
204571 2K1D 89,42 90,57 87,06 88,19 91,68 81,93 92,12 86,47 89,90 85,55
204571 2K1D 180,00 180,00 180,00 180,00 | 180,00 180,00 180,00 | 180,00 180,00 180,00
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Torqua [N.m]

Torque [M.m)
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Torque graphs

Model: 2BD-2B110A-2K1D-2ZB Serial no: 1015969
Target torque: 88,00 Nm 80 % of max. torque
Angle degree:  180° Tool without angle correction
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Cleco

Production Tools

Homologation of nutrunners

Annex 2
Document no: 004/2022
Date: 15.12.2022 Page 1 of 3
Test sheet no. 2
Machine Capability Study 30 %
Multi-stage tightening system Speed 50 rpm 5,6 %
Single-stage tightening system L Speed 100 % 890 rpm
Manufacturer: Apex Tool Group Serial no: 1015970
Test torque: Tq min. + 0.3 (Tq max. - Tq min.) 40,70 Nm
Hard joint (H) 246,78 Nm / Revolution Angle degree 30°
Soft joint (L) 20,40 Nm / Revolution Angle degree 360°
H L
a) Tolerance down / up 37,85 43,55 Nm 37,85-43,55 Nm
Tolerance down / up 7 7 %
Average torque 41,13 40,80 Nm
Standard deviation 0,09 0,06 Nm
Torque scatter (99,73%) 0,55 0,34 Nm
Cn 10,42 17,00
Crk 8,84 16,40
b) Min. C,, hard/soft (lowest value) 10,42
Min. C,« hard/soft (lowest value) 8,84

Capability is reached if minimum C,, value 21.67

Note:
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Production Tools Control System
Plant ATG Westhausen | Operator Name  Siinder Date  07.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015970_d Char.Descr. VM1698-4 Inspection Val. 40,70 2,85 i USL 43,55

Serial No. 1024210 Unit Nm 2,85 ILSL 3785 |

Char.Type variable Tolerance value 7 % ‘ 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 07.03.2022 15:10:13 to 07.03.2022 15:26:28

Rem.  TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.32&/M; Speed 890/50 rpm;
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43
1 a2
% ] X g X+3
=, TO XX 0N X X X Sy SOaey oo T U X T T T TR T Y Y T T X T Y T TS T T T LT o o e | = X S
<t 41; - - v K é/y Pal S@\éjé 5@78%\7\2 S N X E:/\< 39@%( SO < 4 i“?’\é; Saaas ><><$<f¥§<’ X -
o T = == - = == - SEORCT XX T A I N PR T X T X T T - x-3s
@
S 40
>
39
38 LSL
1 \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3%+3s
35 7LSL )‘< ‘ USLﬁ 35 LSL USL 0,001
] S 99,99
130 | f30w 01
3.7 ! F= 99,5
g 257 \ B 95 5
S b E c 1 —_
8 20 w F203 ¥ 70 3 =
= i ‘ C g = 'D__'
[) * E = !
2 15 = | = 15 < o 30 70 ‘_1
o 3 C >
210 | -10 5 95
< B S [] 99,5
5 ‘ F5 @ 0,1
B M E i 99,99
0 T ‘ T TT ‘ T 1T ‘ 1T =TT ‘ T T 1T ‘ L 0 0,001 T T T T 1T T T T T T T T T T T
38 39 40 41 42 43 38 39 40 41 42 43
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 40.70 X 41.1303
LSL 37.85 Xmin 40.86 X-3s 40.8567
usL 43.55 Xmax 41.41 X+3s 41.4039
T 5.70 R 0.55 6s 0.5472
N<T> 100 p<r> 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=Siat
Potential Capability index = Cm 10.42
Critical capability index = Cmk 8.84
Eis The requirements were met (Cm,Cmk) Es
APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page
Production Tools Control System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 07.03.2022
Ser.No. 1015970_d Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 40,70

Ord. No 2BD110T1S-A Ser.No 1024210 LSL 37.85

T S USL 43,55

Remark TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.326 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
1024210 VM1698-4 41,18 41,11 41,26 41,13 41,28 41,15 41,15 41,27 41,30 41,41
1024210 VM1698-4 29,50 29,75 30,00 30,25 30,25 30,25 30,25 30,25 30,00 30,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 41,12 41,26 40,95 41,08 41,19 41,28 41,14 41,11 41,22 41,12
1024210 VM1698-4 30,00 30,50 30,00 29,75 30,50 30,25 30,25 30,00 30,50 30,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 41,07 41,23 41,19 41,08 41,22 41,22 41,21 41,20 41,04 41,13
1024210 VM1698-4 30,00 30,00 30,25 29,75 30,50 30,00 30,25 30,50 30,25 30,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 41,15 41,25 41,07 40,98 41,12 40,97 41,14 41,16 41,14 41,28
1024210 VM1698-4 30,75 31,25 30,25 29,75 30,25 30,25 30,75 30,50 30,25 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 40,86 41,02 41,17 40,98 40,95 41,13 41,07 41,19 41,05 41,12
1024210 VM1698-4 30,00 29,75 30,50 30,25 30,00 30,00 31,00 30,50 30,50 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 41,16 40,99 41,34 41,14 41,09 41,14 41,21 40,95 41,11 41,23
1024210 VM1698-4 31,00 30,50 30,75 30,50 30,75 30,75 30,50 30,25 30,25 30,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 41,12 41,12 41,12 41,02 41,19 41,06 41,11 41,09 41,05 41,14
1024210 VM1698-4 30,50 30,75 30,50 30,25 30,50 30,50 30,25 30,50 30,25 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 41,25 41,08 41,06 41,24 41,10 41,09 41,03 41,14 41,20 41,02
1024210 VM1698-4 30,75 30,00 30,50 31,00 30,50 31,00 30,50 30,75 29,75 30,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015970_IKD
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Cleco Machine Capability Study Page

Production Tools Control System 212

Plant ATG Westhausen Operator Name Sunder Date 07.03.2022
Ser.No. 1015970_d Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 40,70
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 37,85

o o USL 43,55
Remark TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.326 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 41,13 41,08 41,00 41,12 41,18 41,09 41,17 41,16 41,05 41,14
1024210 VM1698-4 30,25 29,75 29,75 30,00 30,25 30,25 30,00 30,50 30,00 30,25
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 41,14 41,16 41,13 41,15 41,22 41,11 41,13 41,07 41,05 41,06
1024210 VM1698-4 30,00 30,00 30,25 30,25 30,25 30,00 30,25 29,75 29,75 30,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015970_IKD
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Cleco Machine Capability Study Page 1/1
Production Tools Tool System

Plant ATG Westhausen | Operator Name  Siinder Date  07.03.2022

Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes

Serial No.  1015970_d Char.Descr. 2K1D Inspection Val. 40,70 2,85 i USL 43,55

Serial No. 204570 Unit Nm 2,85 ILSL 3785 |

Char.Type variable Tolerance value 7 % ‘ 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 07.03.2022 15:10:14 to 07.03.2022 15:26:28

Rem.  TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.32&/M; Speed 890/50 rpm;

. uSL
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2 1
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39
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T \ \ T T \ \ \ \ \ \
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Value No. _,
X-3%+3s X-3sX+3s
25 =Sk > USL o5 LSL 2 USL 0,001
] C 1 99,99
- N F . 0,1
220 ol -20 = 99,5 s
g 7 N L2 95 RAE i 5
315 f155 - & =
(S B T2y 70 . B 30 =
@ ] - e O N B a
210° 1 H BRI g8 0 %
2 1 | Eoo2 5 : 95 !
S ] | | LB LI
< 5 5 . 99,5
] | | C @ 0,1 I
] 1 C T 99,99
0 T ‘ T TT ‘ T 1T [ 1T 1T ‘ T T 1T ‘ L 0 0,001 T T T T 1T T T T T T T T T T T T T
38 39 40 41 42 43 38 39 40 41 42 43
2K1D [Nm] ND _, 2K1D [Nm] ND
Drawing Values Collected Values Statistics
Tm 40.70 X 41.0966
LSL 37.85 Xmin 40.90 X-3s 40.8396
USL 43.55 Xmax 41.36 X+3s 41.3536
T 5.70 R 0.46 6s 0.5140
N<r> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O=Siat
Potential Capability index = Cm 11.09
Critical capability index = Cmk 9.55
Eis The requirements were met (Cm,Cmk) Es

APEX VDI/VDE 2647 V0.1
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Production Tools Tool System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 07.03.2022
Ser.No. 1015970_d Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 40,70

Ord. No 2BD110T1S-A Ser.No 204570 LSL 37.85

T S USL 43,55

Remark TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.326 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
204570 2K1D 41,14 40,98 41,27 41,17 41,21 41,07 41,01 41,20 41,36 41,36
204570 2K1D 30,00 30,00 30,00 31,00 30,00 31,00 30,00 31,00 30,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
204570 2K1D 41,13 41,24 40,90 41,08 41,17 41,16 41,15 41,06 41,18 41,11
204570 2K1D 30,00 31,00 31,00 30,00 30,00 31,00 30,00 31,00 31,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
204570 2K1D 41,12 41,14 41,07 41,12 41,17 41,24 41,06 41,15 41,08 41,09
204570 2K1D 30,00 30,00 30,00 30,00 31,00 30,00 31,00 31,00 30,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
204570 2K1D 41,06 41,15 41,01 41,03 41,10 40,92 41,08 41,11 41,15 41,20
204570 2K1D 31,00 31,00 31,00 30,00 31,00 31,00 31,00 30,00 31,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
204570 2K1D 40,95 41,06 41,14 41,04 41,00 41,14 41,01 41,15 41,01 41,11
204570 2K1D 30,00 30,00 31,00 30,00 30,00 31,00 31,00 30,00 30,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
204570 2K1D 41,11 40,96 41,21 41,08 41,13 41,11 41,10 40,99 41,15 41,26
204570 2K1D 31,00 30,00 31,00 30,00 31,00 31,00 31,00 30,00 31,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
204570 2K1D 40,94 41,09 41,02 40,96 41,18 41,05 41,06 41,10 41,09 41,10
204570 2K1D 30,00 31,00 31,00 30,00 31,00 31,00 30,00 31,00 30,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
204570 2K1D 41,13 41,06 40,92 41,16 41,02 41,09 40,99 41,03 41,15 41,09
204570 2K1D 31,00 30,00 31,00 31,00 31,00 31,00 30,00 31,00 30,00 30,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015970D#D
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Cleco Machine Capability Study Page

Production Tools Tool System 212
Plant ATG Westhausen Operator Name Sunder Date 07.03.2022
Ser.No. 1015970_d Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 40,70
Ord. No 2BD110T1S-A Ser.No 204570 LSL 37.85
T S USL 43,55

Remark TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.326 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X81 X82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
204570 2K1D 41,09 41,04 40,95 41,06 41,14 41,06 41,16 41,03 41,07 41,07
204570 2K1D 30,00 30,00 30,00 30,00 30,00 31,00 30,00 30,00 30,00 31,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
204570 2K1D 41,11 41,07 41,04 41,13 41,25 41,15 41,11 41,08 41,07 41,04
204570 2K1D 30,00 30,00 30,00 31,00 30,00 30,00 30,00 30,00 30,00 30,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015970D#D
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs
Model: 2BD-2B110A-2K1D-2ZB
Serial no: 1015970

Machine Capability Study 30 %

Angle degree: 30°
Test torque: 40,7 Nm
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Cleco Machine Capability Study Page 1/1

Production Tools Control System
Plant ATG Westhausen | Operator Name  Siinder Date  07.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No. 1015970 _c Char.Descr. VM1698-4 Inspection Val. 40,70 2,85 i USL 43,55

Serial No. 1024210 Unit Nm 2,85 ILSL 3785 |

Char.Type variable Tolerance value 7 % ‘ 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 07.03.2022 15:33:33 to 07.03.2022 15:53:08

Rem.  TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.32&/M; Speed 890/50 rpm;

] USL
43
1 a2
[Sh-
£ 7
g “ B0 08 P05k 200 B SRR R 0B R S X, R BB 545450, P o T G R 1 85| X §T3355
[
e 7
S 40
>
39
387 LSL
T \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-333s x-38+3s
o5 7LSL ‘x‘ USLﬁ o5 LSL ‘ >‘( : USL 0,001
] L 1 99,99 [
T | L < LH 0,1
220 b -20 & 99,5 7
g I - g, % | 5
8157 11 "2 = 70 ‘ 3 =
s Il Fg = I i o
Q | [ — T
€107 | “10% o 30 ' & 70 &
2 Eo2 5 95 l
o 3 | L < L]
e 5 3 i 99,5
] C o 0,1 f
] r inE 99,99
0\\‘\\\\‘\\\\‘ ‘\\\\‘\\\\‘\\\\0 0,001\\ T T T 1T T 1T T T T T T T T T T
38 39 40 41 42 43 38 39 40 41 42 43
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 40.70 X 40.7999
LSL 37.85 Xmin 40.66 X-3s 40.6322
usL 43.55 Xmax 40.96 X+3s 40.9676
T 5.70 R 0.30 6s 0.3354
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=Siat
Potential Capability index = Cm 17.00
Critical capability index = Cmk 16.40
Eis The requirements were met (Cm,Cmk) Es
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015970_~/D
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Cleco Machine Capability Study Page

Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Siinder Date 07.03.2022
Ser.No. 1015970_c Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 40,70
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 37.85
T S USL 43,55

Remark TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.326 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
1024210 VM1698-4 40,76 40,74 40,78 40,76 40,74 40,81 40,66 40,85 40,85 40,82
1024210 VM1698-4 364,75 | 368,50 @ 369,50 | 367,75 | 368,75 @ 370,25 365,25 370,50 | 370,00 | 377,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 40,78 40,77 40,69 40,74 40,78 40,79 40,83 40,74 40,81 40,71
1024210 VM1698-4 374,00 | 371,75 @ 367,50 | 365,75 | 364,75 @ 369,00 373,25 364,00 @ 364,75 | 359,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 40,81 40,78 40,80 40,76 40,75 40,77 40,82 40,81 40,74 40,88
1024210 VM1698-4 362,25 | 358,75 | 364,00 @ 361,00 | 358,25 @ 364,00 366,75 361,25 | 364,00 | 362,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 40,81 40,82 40,84 40,88 40,85 40,76 40,82 40,74 40,89 40,79
1024210 VM1698-4 364,25 | 364,50 @ 364,50 | 363,25 | 366,00 366,75 366,25 371,75 | 363,75 | 355,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 40,79 40,83 40,77 40,76 40,82 40,76 40,78 40,84 40,78 40,78
1024210 VM1698-4 360,75 | 363,50 @ 356,00 | 355,75 | 361,50 @ 357,00 361,25 358,00 @ 358,50 | 361,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 40,84 40,80 40,73 40,73 40,84 40,83 40,96 40,89 40,73 40,86
1024210 VM1698-4 359,75 | 362,50 & 361,00 @ 362,25 | 364,00 363,25 362,00 362,25 | 363,00 | 367,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 40,75 40,82 40,81 40,81 40,91 40,87 40,85 40,68 40,82 40,80
1024210 VM1698-4 362,50 | 367,00 @ 366,50 | 365,25 | 357,50 @ 365,25 365,00 365,25 | 362,75 | 363,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 40,74 40,74 40,82 40,73 40,81 40,83 40,73 40,87 40,75 40,91
1024210 VM1698-4 365,50 | 361,25 @ 369,50 | 362,75 | 367,00 368,50 364,00 367,25 @ 367,75 | 365,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015970_BRD
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Cleco Machine Capability Study Page

Production Tools Control System 212

Plant ATG Westhausen Operator Name Sunder Date 07.03.2022
Ser.No. 1015970_c Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 40,70
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 37,85

o o USL 43,55
Remark TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.326 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 40,88 40,88 40,77 40,74 40,79 40,86 40,86 40,78 40,88 40,77
1024210 VM1698-4 366,50 | 367,00 | 362,00 362,50 359,50 | 363,75 | 364,75 | 536,75 | 361,25 | 362,25
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 40,84 40,75 40,82 40,77 40,94 40,81 40,74 40,82 40,82 40,77
1024210 VM1698-4 355,75 | 359,25 | 356,25 @ 355,00 359,75 | 355,00 W 354,50 @ 357,25 | 357,25 | 354,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015970_BRD
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Cleco Machine Capability Study Page 1/1

Production Tools Tool System
Plant ATG Westhausen | Operator Name  Siinder Date  07.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No. 1015970 _c Char.Descr. 2K1D Inspection Val. 40,70 2,85 i USL 43,55

Serial No. 204570 Unit Nm 2,85 ILSL 3785 |

Char.Type variable Tolerance value 7 % ‘ 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 07.03.2022 15:33:33 to 07.03.2022 15:53:08

Rem.  TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.32&/M; Speed 890/50 rpm;

] USL
43
N 427:
E ]
R - — - oo - e o - - = X+3s
O ReR08Ese SR et IR SRS T IR e S PO 4 12
8 1
& 40
39
38 LSL
1 \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*883s
30 7LSL ‘>‘(‘ USLﬁ 30 LSL USL 0,001
o] " F 1 99,99 o1
207 | FBE 99,5 :
c 7 C
g 20— I 208 , 0% 5
g | F S s 70 3 =
= 154 F158 = o
2 11 "L o 30 70 &
= - F o
8 10+ ' —10 é 5 95 i
< - [ e S 99,5
5 0 (0 £5 & 0,1 ‘
] p‘ r B 99,99
0 T ‘ T TT ‘ T 1T ‘ ‘ T TT ‘ T T 1T ‘ L 0 0,001 T T T T 1T T T T T T T T T T
38 39 40 41 42 43 38 39 40 41 42 43
2K1D [Nm] ND _, 2K1D [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 40.70 X 40.7648
LSL 37.85 Xmin 40.70 X-3s 40.6271
usL 43.55 Xmax 40.92 X+3s 40.9025
T 5.70 R 0.22 6s 0.2753
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=Siat
Potential Capability index = Cm 20.70
Critical capability index = Cmk 20.23
Eis The requirements were met (Cm,Cmk) Es
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015970DED
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Cleco Machine Capability Study Page
Production Tools Tool System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 07.03.2022
Ser.No. 1015970_c Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 40,70

Ord. No 2BD110T1S-A Ser.No 204570 LSL 37.85

T S USL 43,55

Remark TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.326 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
204570 2K1D 40,74 40,73 40,77 40,75 40,77 40,76 40,70 40,73 40,76 40,79
204570 2K1D 366,00 | 372,00 @ 372,00 | 369,00 | 370,00 @ 372,00 367,00 370,00 @ 372,00 | 377,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
204570 2K1D 40,92 40,81 40,72 40,79 40,72 40,80 40,80 40,70 40,72 40,76
204570 2K1D 374,00 | 372,00 @ 370,00 | 366,00 | 364,00 371,00 374,00 368,00 366,00 | 361,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
204570 2K1D 40,71 40,73 40,76 40,77 40,75 40,81 40,77 40,81 40,72 40,79
204570 2K1D 363,00 | 360,00 @ 364,00 @ 362,00 | 359,00 366,00 368,00 364,00 368,00 | 364,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
204570 2K1D 40,74 40,82 40,73 40,81 40,77 40,75 40,84 40,73 40,83 40,71
204570 2K1D 366,00 | 365,00 @ 366,00 @ 363,00 | 366,00 367,00 367,00 372,00 364,00 | 357,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
204570 2K1D 40,78 40,83 40,73 40,76 40,82 40,70 40,81 40,75 40,75 40,78
204570 2K1D 361,00 | 363,00 @ 357,00 | 355,00 | 363,00 357,00 363,00 359,00 @ 359,00 | 361,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
204570 2K1D 40,72 40,77 40,76 40,79 40,90 40,72 40,80 40,71 40,71 40,82
204570 2K1D 361,00 | 362,00 @ 363,00 @ 362,00 | 364,00 363,00 363,00 364,00 364,00 | 369,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
204570 2K1D 40,71 40,75 40,81 40,82 40,78 40,77 40,84 40,71 40,71 40,73
204570 2K1D 363,00 | 367,00 @ 369,00 @ 366,00 | 358,00 365,00 364,00 366,00 364,00 | 363,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
204570 2K1D 40,71 40,77 40,74 40,72 40,80 40,82 40,70 40,88 40,75 40,84
204570 2K1D 367,00 | 362,00 @ 370,00 @ 364,00 | 367,00 369,00 363,00 368,00 369,00 | 366,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015970DED
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Cleco Machine Capability Study Page

Production Tools Tool System 212

Plant ATG Westhausen Operator Name Sunder Date 07.03.2022
Ser.No. 1015970_c Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 40,70

Ord. No 2BD110T1S-A Ser.No 204570 LSL 37,85

o o USL 43,55

Remark TQ 30% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.326 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
204570 2K1D 40,77 40,74 40,71 40,76 40,75 40,79 40,72 40,77 40,81 40,77
204570 2K1D 368,00 | 367,00 | 362,00 363,00 361,00 | 363,00 364,00 362,00 @ 360,00 | 364,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
204570 2K1D 40,72 40,72 40,74 40,72 40,83 40,74 40,72 40,81 40,78 40,75
204570 2K1D 356,00 | 359,00 | 357,00 355,00 359,00 | 357,00 @ 354,00 @ 359,00 @ 357,00 | 354,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015970DED
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Cleco

Production ool Homologation of nutrunners
Torque graphs Machine Capability Study 30 %
Model: 2BD-2B110A-2K1D-2ZB Angle degree:  360°
Serial no: 1015970 Test torque: 40,7 Nm
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Cleco

Production Tools

Homologation of nutrunners

Annex 2
Document no: 004/2022
Date: 15.12.2022 Page 2 of 3
Test sheet no. 3
Machine Capability Study 80 %
Multi-stage tightening system Speed 50 rpm 5,6 %
Single-stage tightening system ] Speed 100 % 890 rpm
Manufacturer: Apex Tool Group Serial no: 1015970
Test torque: Tq min. + 0.8 (Tq max. - Tq min.) 90,20 Nm
Hard joint (H) 543,37 Nm / Revolution Angle degree 30°
Soft joint (L) 45,11 Nm / Revolution Angle degree 360°
H L
a) Tolerance down / up 83,89 96,51 Nm 83,89-96,51 Nm
Tolerance down / up 7 7 %
Average torque 90,56 90,22 Nm
Standard deviation 0,19 0,12 Nm
Torque scatter (99,73%) 1,12 0,72 Nm
Cm 11,25 17,64
Crnk 10,60 17,58
b) Min. C,, hard/soft (lowest value) 11,25
Min. C, hard/soft (lowest value) 10,60

Capability is reached if minimum C,, value 21.67

Note:
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Cleco Machine Capability Study Page 1/1
Production Tools Control System

Plant ATG Westhausen | Operator Name  Siinder Date  07.03.2022

Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes

Serial No.  1015970_h Char.Descr. VM1698-4 Inspection Val. 90,20 6,31 i USL 96,51

Serial No. 1024210 Unit Nm 631 ILSL 8389 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2

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

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

Evaluation from 07.03.2022 11:05:35 to 07.03.2022 11:20:47

Rem.  TQ 80% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.17&M; Speed 890/50 rpm;

06| usL
: 94i
S92
< v s U RRURuoo— = = -~ Q —— S T S s T T T 2T SN X+3s
g 90—+—xX"= TRAX ; _ , TX %;W TN TR AT T X T ; ,777;< RITHTTIERSGRARRS T 7 XX K] X-3s
9
=
< 88—
86 |
84— LSL
\ \ \ \ \ T T T T
0 10 20 30 40 50 60 80 90 100
Value No. _,
*-3%+3s X-3sX+3s
o5 7LSL USLﬁ o5 LSL >‘( - USL 0,001
] L 1 99,99 ‘ V“
T ] C < i 0,1
220 -20 = 99,5 5
W Lo 5
8157 "2 = 70 3 =
=] g = o
Q | [ — T
€107 “10% o 30 70 &
2 Eo2 5 95 l
a8 1 r ] |
< 5 5 — 99,5
] C o 0,1 i
. u ul 99,99
0 T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ ‘ 0 0,001 T T T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 90.20 X 90.5609
LSL 83.89 Xmin 90.13 X-3s 89.9998
USL 96.51 Xmax 91.02 X+3s 91.1220
T 12.62 R 0.89 6s 1.1223
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=Siat
Potential Capability index = Cm 11.25
Critical capability index = Cmk 10.60
Eis The requirements were met (Cm,Cmk) Es

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Cleco Machine Capability Study Page
Production Tools Control System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 07.03.2022
Ser.No. 1015970_h Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 90,20

Ord. No 2BD110T1S-A Ser.No 1024210 LSL 83,89

T S USL 96,51

Remark TQ 80% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.178 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
1024210 VM1698-4 90,82 90,23 90,55 90,60 90,82 90,65 90,37 90,50 90,45 90,65
1024210 VM1698-4 30,25 29,75 30,25 30,50 30,25 30,75 30,75 29,75 29,25 29,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 90,60 90,97 90,65 91,02 90,72 90,47 90,97 90,69 90,69 90,62
1024210 VM1698-4 29,25 30,25 30,25 30,75 28,75 30,00 30,00 30,50 30,25 30,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 90,69 90,52 90,37 90,65 90,57 90,25 90,65 90,60 90,13 90,20
1024210 VM1698-4 30,25 29,00 30,00 29,50 29,75 30,50 29,50 29,50 29,50 29,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 90,37 90,72 90,57 90,60 90,60 90,79 90,57 90,52 90,35 90,50
1024210 VM1698-4 30,50 30,50 30,25 30,50 30,00 30,75 30,25 30,75 30,25 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 90,50 90,92 90,65 90,52 90,57 90,18 90,84 90,74 90,47 90,62
1024210 VM1698-4 30,75 30,75 30,25 30,50 30,00 30,75 30,75 30,50 30,50 30,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 90,62 90,69 90,37 90,94 90,57 90,23 90,42 90,77 90,79 90,69
1024210 VM1698-4 30,25 30,75 31,00 30,50 30,25 30,00 30,75 29,50 29,50 31,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 90,47 90,65 90,60 90,67 90,35 90,65 90,72 90,52 90,25 90,69
1024210 VM1698-4 30,75 29,50 30,00 30,75 30,25 29,75 29,75 30,25 29,50 30,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 90,42 90,55 90,60 90,42 90,65 90,57 90,62 90,35 90,25 90,33
1024210 VM1698-4 31,25 31,25 30,75 30,75 30,75 30,50 30,25 30,50 30,25 29,75
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Cleco Machine Capability Study Page

Production Tools Control System 212

Plant ATG Westhausen Operator Name Sunder Date 07.03.2022
Ser.No. 1015970_h Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 90,20
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 83,89

o o USL 96,51
Remark TQ 80% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.178 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 90,47 90,37 90,42 90,40 90,35 90,35 90,25 90,69 90,67 90,57
1024210 VM1698-4 29,75 30,00 30,50 29,75 31,00 30,00 30,25 29,50 29,75 30,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 90,60 90,37 90,45 90,69 90,52 90,67 90,94 90,65 90,52 90,45
1024210 VM1698-4 29,75 30,00 29,50 30,25 30,00 30,50 30,25 31,00 29,00 30,00
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Cleco Machine Capability Study Page 1/1
Production Tools Tool System

Plant ATG Westhausen | Operator Name  Siinder Date  07.03.2022

Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes

Serial No.  1015970_h Char.Descr. 2K1D Inspection Val. 90,20 6,31 i USL 96,51

Serial No. 204570 Unit Nm 631 ILSL 8389 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2

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

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

Evaluation from 07.03.2022 11:05:35 to 07.03.2022 11:20:47

Rem.  TQ 80% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.17&M; Speed 890/50 rpm;

06| usL
94—
: |
%] X+3s
- I X
e S S s L S
0 90— - fx ffffff —_— s Y — - — - — - — - — - — - — - == - — X-3s
g
N
88
86 —
84— LSL
\ \ T T \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3%+3s
20 LSL X USL 20 LSL USL 0,001
i | 1 99,99
N = 0,1
> 16 —16 = 99,5
8127 22 = 70 3 =
= 4 L g = o
[0 = T
5 8- s = o 30 70 &
G L2 5 95 l
Qo ©
< 4 —4 o 99,5
| | & 0,1
99,99
0 T ‘ T ‘ T ‘ T ‘ T [ T T T T T T 1T ] T 0 0,001 T T T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
2K1D [Nm] ND _ 2K1D [Nm] ND
Drawing Values Collected Values Statistics
Tm 90.20 X 90.7951
LSL 83.89 Xmin 90.31 X-3s 90.1984
usL 96.51 Xmax 91.25 X+3s 91.3918
T 12.62 R 0.94 6s 1.1933
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=Siat
Potential Capability index = Cm 10.58
Critical capability index Cmk 9.58
Eis The requirements were met (Cm,Cmk) Es

APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page
Production Tools Tool System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 07.03.2022
Ser.No. 1015970_h Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 90,20

Ord. No 2BD110T1S-A Ser.No 204570 LSL 83,89

T S USL 96,51

Remark TQ 80% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.178 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
204570 2K1D 91,10 90,31 90,94 90,65 90,93 90,96 90,59 90,74 90,65 90,88
204570 2K1D 30,00 30,00 30,00 31,00 31,00 31,00 31,00 30,00 30,00 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
204570 2K1D 90,80 91,05 90,79 91,10 91,11 90,52 91,25 91,02 91,01 90,81
204570 2K1D 30,00 31,00 31,00 31,00 29,00 30,00 30,00 31,00 31,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
204570 2K1D 90,91 90,73 90,65 90,90 90,88 90,59 90,95 90,88 90,36 90,63
204570 2K1D 30,00 29,00 31,00 29,00 31,00 31,00 30,00 30,00 30,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
204570 2K1D 90,65 90,96 90,59 90,67 90,98 90,98 90,75 90,68 90,49 90,64
204570 2K1D 31,00 31,00 30,00 30,00 31,00 31,00 31,00 31,00 30,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
204570 2K1D 90,84 91,15 91,02 90,66 90,76 90,71 91,04 91,15 90,68 90,83
204570 2K1D 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
204570 2K1D 91,10 90,91 90,61 91,22 90,89 90,53 90,78 90,95 91,09 90,78
204570 2K1D 30,00 31,00 31,00 31,00 31,00 31,00 31,00 30,00 30,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
204570 2K1D 90,78 90,80 90,81 90,82 90,57 90,87 90,76 90,64 90,62 90,86
204570 2K1D 31,00 30,00 30,00 31,00 31,00 30,00 30,00 30,00 30,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
204570 2K1D 90,58 90,91 90,90 90,79 91,01 90,62 90,99 90,63 90,57 90,76
204570 2K1D 31,00 32,00 31,00 31,00 31,00 31,00 31,00 31,00 30,00 30,00
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Cleco Machine Capability Study Page

Production Tools Tool System 212
Plant ATG Westhausen Operator Name Sunder Date 07.03.2022
Ser.No. 1015970_h Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 90,20
Ord. No 2BD110T1S-A Ser.No 204570 LSL 83,89
T S USL 96,51

Remark TQ 80% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.178 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X81 X82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
204570 2K1D 90,65 90,56 90,48 90,73 90,54 90,58 90,50 91,07 90,74 90,78
204570 2K1D 30,00 30,00 31,00 31,00 31,00 30,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
204570 2K1D 90,85 90,54 90,64 90,76 90,59 90,82 91,23 90,97 90,77 90,64
204570 2K1D 31,00 30,00 30,00 31,00 30,00 31,00 31,00 31,00 29,00 30,00
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Torque graphs Machine Capability Study 80 %
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Cleco Machine Capability Study Page 1/1
Production Tools Control System
Plant ATG Westhausen | Operator Name  Siinder Date  07.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015970_g Char.Descr. VM1698-4 Inspection Val. 90,20 6,31 i USL 96,51
Serial No. 1024210 Unit Nm 631 ILSL 8389 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 120/ 1019923 nges. 100
Evaluation from 07.03.2022 11:59:39 to 07.03.2022 12:49:40
Rem.  TQ 80% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.178M; Speed 890/50 rpm;
06| usL
: 94i
£ oo
D e g s o S e = X43s
D 90 BT TR AR R TR B TR s T ot o TS, e G NS e e DI Yol
g J
< 88—
86 |
84— LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-383s x-36+3s
30 7LSL ‘>‘(‘ USLﬁ 30 LSL X ‘ USL 0,001
S It % | 01
207 il FBE 99,5 :
c | E >
g 20 Il ~2038 95 5 _
S | F S = 70 3/ =
= 154 F158 = o
ERE ! - E o w0 [
= - F o
8 10+ W' —10 é 5 95 i
< - [} e S 99,5
Si 1 f5 & 0’1 !
] | N F 99,99
0\‘\‘\‘\‘\‘\‘ \‘\‘\‘\‘\‘\“0 0,001\ T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 90.20 X 90.2208
LSL 83.89 Xmin 89.91 X-3s 89.8630
USL 96.51 Xmax 90.47 X+3s 90.5786
T 12.62 R 0.56 6s 0.7156
N<T> 100 p<T> 100.00000 %
n >ysL 0 p>usL 0.00000%
n < s 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O=Siat
Potential Capability index = Cm 17.64
Critical capability index Cmk 17.58
Eis The requirements were met (Cm,Cmk) Es
APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page

Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Siinder Date 07.03.2022
Ser.No. 1015970_¢g Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 90,20
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 83,89
T S USL 96,51

Remark TQ 80% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.178 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
1024210 VM1698-4 90,08 90,10 90,33 90,00 90,35 90,37 90,18 89,93 90,23 90,08
1024210 VM1698-4 352,50 | 355,75 | 340,25 | 354,25 | 341,50 @ 347,00 336,25 345,25 | 354,25 | 359,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 90,20 90,30 90,18 90,30 90,30 90,25 90,25 90,35 90,13 90,28
1024210 VM1698-4 340,25 | 334,00 @ 342,25 | 341,25 | 338,50 & 341,50 356,25 @ 352,25 | 344,75 | 342,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 90,30 90,23 90,03 90,30 90,15 90,33 90,15 90,37 90,33 90,15
1024210 VM1698-4 349,50 | 350,25 | 338,75 | 343,50 | 353,75 331,75 362,00 362,50 @ 341,25 | 346,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 90,25 90,20 90,30 90,35 90,15 90,25 90,18 90,37 90,10 90,40
1024210 VM1698-4 376,00 | 349,50 @ 353,25 | 355,75 | 347,25 | 341,75 359,00 345,25 | 363,75 | 357,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 90,15 90,15 90,28 90,20 90,20 89,91 90,30 90,23 90,23 90,18
1024210 VM1698-4 370,50 | 362,50 @ 356,25 | 343,00 | 351,25 @ 350,00 339,75 345,75 | 347,00 | 345,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 90,28 90,18 90,13 90,00 90,13 90,45 90,30 90,35 90,30 90,25
1024210 VM1698-4 352,50 | 345,00 @ 369,75 | 362,25 | 353,75 @ 363,50 359,25 358,50 | 349,75 | 354,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 90,33 90,28 90,37 90,30 90,35 90,10 90,18 90,20 90,37 90,15
1024210 VM1698-4 358,00 | 357,00 @ 351,50 | 349,50 | 356,50 & 346,75 358,00 367,00 @ 352,00 | 336,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 90,33 90,28 90,20 90,37 90,18 90,30 90,35 90,30 90,42 90,10
1024210 VM1698-4 354,50 | 364,25 | 351,25 | 361,50 | 369,50 @ 352,75 348,50 @ 358,50 @ 360,00 | 354,50
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Cleco Machine Capability Study Page

Production Tools Control System 212
Plant ATG Westhausen Operator Name Sunder Date 07.03.2022
Ser.No. 1015970_¢g Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 90,20
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 83,89
T S USL 96,51

Remark TQ 80% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.178 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X81 X82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 89,98 90,42 90,15 90,00 90,25 90,10 90,20 90,25 90,15 90,13
1024210 VM1698-4 350,00 | 359,75 @ 365,50 | 353,25 | 352,75 @ 373,50 364,25 362,00 @ 342,00 | 346,25
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 90,30 90,10 90,15 90,20 90,05 90,18 89,93 90,47 90,08 90,25
1024210 VM1698-4 361,25 | 353,25 @ 357,25 | 356,00 | 350,25 @ 363,25 365,25 371,75 | 355,25 | 352,50
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Cleco Machine Capability Study Page 1/1

Production Tools Tool System
Plant ATG Westhausen | Operator Name  Siinder Date  07.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015970_g Char.Descr. 2K1D Inspection Val. 90,20 6,31 i USL 96,51

Serial No. 204570 Unit Nm 631 ILSL 8389 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100
Evaluation from 07.03.2022 11:59:40 to 07.03.2022 12:49:41

Rem.  TQ 80% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.178M; Speed 890/50 rpm;

06| usL
94—
: |
E% )
S g0 PR TR D S RO SR it e BRI BRSO SR AT TR T X X138
g
N
88
86 —
84— LSL
\ \ \ \ \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-883s
20 LSL USL 20 LSL USL 0,001
i | 1 99,99
T iy 0,1
2 16 16 = 99,5
SR 238 = 70 3/ =
= 4 L g = o
[0 = T
S 8+ Lg = & 30 0 5
3 s 1
o FooS 5 95
Qo ©
< 4 -4 o i 995
i L e 0,1 \‘
il 99,99
0 T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ ‘ T ‘ T ‘ T ‘ T ‘ T ‘ ‘ 0 0,001 T T T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
2K1D [Nm] ND _ 2K1D [Nm] ND
Drawing Values Collected Values Statistics
Tm 90.20 X 90.3595
LSL 83.89 Xmin 90.20 X-3s 90.0396
usL 96.51 Xmax 90.63 X+3s 90.6794
T 12.62 R 0.43 6s 0.6398
N<T> 100 p<r> 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=Siat
Potential Capability index = Cm 19.73
Critical capability index = Cmk 19.23
Eis The requirements were met (Cm,Cmk) Es
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015970D§D

SN: 1015970 Page 29 of 67





o . I
Cleco Machine Capability Study Page
Production Tools Tool System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 07.03.2022
Ser.No. 1015970_¢g Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 90,20

Ord. No 2BD110T1S-A Ser.No 204570 LSL 83,89

T S USL 96,51

Remark TQ 80% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.178 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
204570 2K1D 90,31 90,36 90,43 90,25 90,23 90,53 90,30 90,24 90,28 90,27
204570 2K1D 354,00 | 355,00 @ 341,00 | 354,00 | 341,00 348,00 336,00 346,00 @ 354,00 | 359,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
204570 2K1D 90,40 90,36 90,24 90,39 90,32 90,37 90,26 90,41 90,34 90,30
204570 2K1D 340,00 | 335,00 @ 343,00 | 342,00 | 337,00 @ 343,00 356,00 353,00 @ 345,00 | 343,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
204570 2K1D 90,33 90,42 90,20 90,30 90,24 90,38 90,22 90,47 90,36 90,22
204570 2K1D 350,00 | 351,00 @ 339,00 | 342,00 | 354,00 332,00 362,00 362,00 341,00 | 346,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
204570 2K1D 90,42 90,20 90,43 90,39 90,35 90,43 90,47 90,32 90,20 90,57
204570 2K1D 376,00 | 350,00 @ 353,00 @ 356,00 | 346,00 @ 343,00 360,00 345,00 @ 364,00 | 358,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
204570 2K1D 90,34 90,34 90,35 90,44 90,22 90,27 90,40 90,30 90,28 90,24
204570 2K1D 371,00 | 364,00 @ 356,00 | 344,00 | 351,00 @ 351,00 340,00 347,00 @ 347,00 | 346,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
204570 2K1D 90,39 90,36 90,27 90,26 90,46 90,46 90,33 90,46 90,44 90,27
204570 2K1D 352,00 | 345,00 @ 370,00 | 363,00 | 354,00 363,00 360,00 360,00 @ 350,00 | 355,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
204570 2K1D 90,47 90,54 90,47 90,31 90,63 90,28 90,35 90,35 90,51 90,24
204570 2K1D 359,00 | 358,00 @ 351,00 @ 350,00 | 356,00 @ 347,00 359,00 367,00 @ 352,00 | 336,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
204570 2K1D 90,35 90,52 90,36 90,61 90,50 90,51 90,59 90,41 90,47 90,28
204570 2K1D 355,00 | 364,00 @ 351,00 @ 361,00 | 371,00 @ 354,00 349,00 359,00 @ 360,00 | 354,00
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Cleco Machine Capability Study Page

Production Tools Tool System 212

Plant ATG Westhausen Operator Name Sunder Date 07.03.2022
Ser.No. 1015970_¢g Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 90,20

Ord. No 2BD110T1S-A Ser.No 204570 LSL 83,89

o o USL 96,51

Remark TQ 80% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.178 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
204570 2K1D 90,22 90,45 90,45 90,33 90,31 90,25 90,33 90,43 90,32 90,31
204570 2K1D 351,00 | 360,00 | 367,00 353,00 356,00 | 374,00 @ 365,00 @ 362,00 @ 343,00 | 347,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
204570 2K1D 90,38 90,22 90,26 90,40 90,24 90,32 90,20 90,62 90,21 90,56
204570 2K1D 361,00 | 354,00 | 357,00 357,00 351,00 | 363,00 @ 365,00 @ 374,00 @ 355,00 | 353,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015970D§D

SN: 1015970 Page 31 of 67






Cleco

Production Tools

Homologation of nutrunners

Toique [M.m]

Toique [M.m]

Torque [H.m]

Torque [H.m]

Model:
Serial no:

Torque graphs

2BD-2B110A-2K1D-2ZB
1015970
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Angle degree:
Test torque:

100

[unugy] (sasi) paaids [upuify] (sas1) paads [upuify] (sas1) paads

[unugy] (sasi) paaids

Machine Capability Study 80 %

360°
90,2 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed





Cleco

Production Tools

Homologation of nutrunners

Document no:

Date:

Note:

004/2022
15.12.2022

Multi-stage tightening system

Single-stage tightening system

Manufacturer:

Test torque: Tq max.
Hard joint (H)

Soft joint (L)

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

ka

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

Apex Tool Group

Test sheet no. 4

Machine Capability Study 100 %

Speed 50 rpm

] Speed 100 %
Serial no:
110,00 Nm

662,69 Nm / Revolution
54,98 Nm / Revolution
H

102,30 117,70 Nm
7
110,45
0,24
1,43
10,75
10,13

10,75
10,13

Capability is reached if minimum C,, value 21.67
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Annex 2

Page 3 of 3

5,6 %

890 rpm

1015970

Angle degree 30°

Angle degree 360°

L

102,30 - 117,70 Nm
7 %
109,97 Nm
0,11 Nm
0,67 Nm
23,07
22,97





Cleco

Production Tools

Machine Capability Study

Control System

Page 1/1

Plant ATG Westhausen | Operator Name  Siinder Date  07.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No. 1015970 _b Char.Descr. VM1698-4 Inspection Val. 110,00 7,70 i usL 117,70

Serial No. 1024210 Unit Nm 7,70 ILSL 10230 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100
Evaluation from 07.03.2022 10:14:15 to 07.03.2022 10:30:14

Rem.  TQ 100% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.2#/A; Speed 890/50 rpm;

118 USL
116
1114+
'g‘ -
Z 112+ 243
< K X5 KAt ot s X A A P X ;@4——7 e l;gg{;gg 77777 oy XSS
2 PT i i suavdite~a e o nivas o Gaasasaain aMaIhe Sauub b tanine Ao ool S, 00 e X %.3s
3 |
—
S 108
> -
106 |
104 —
102; LSL
\ \ \ \ \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
30 7LSL USLﬁ 30 LSL USL 0,001
] s 1 99,99
T g For T 0,1
257 E25 8 99,5
c 7 C
g 20~ ~208 ; % 5
g F S s 70 3 X
= 154 F158 = o
‘d_,:) ! C = a8 30 70 -
= - F o
8 10+ —10 é 5 95 i
< .- F.ow 99,5
57 5 & 0,1 '
] = 99,99
0 ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ 0 0,001 T T T T T T
102 104 106 108 110 112 114 116 118 102 104 106 108 110 112 114 116 118
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 110.00 X 110.4488
LSL 102.30 Xmin 109.94 X-3s 109.7328
usL 117.70 Xmax 111.12 X+3s 111.1648
T 15.40 R 1.18 6s 1.4320
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=Siat
Potential Capability index = Cm 10.75
Critical capability index Cmk 10.13
Eis The requirements were met (Cm,Cmk) Es

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

Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Siinder Date 07.03.2022
Ser.No. 1015970_b Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 110,00
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 102,30
T S USL 117,70

Remark TQ 100% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.164 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
1024210 VM1698-4 110,43 | 110,70 | 110,58 | 110,24 | 110,41 110,28 | 110,65 110,53 | 110,21 | 110,41
1024210 VM1698-4 28,50 29,50 29,75 29,50 23,50 31,00 30,25 29,75 30,00 29,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 110,36 | 110,38 | 110,01 | 110,78 | 110,60 @ 110,33 | 109,96 @ 110,41 | 110,21 | 110,46
1024210 VM1698-4 29,75 30,00 30,50 30,25 30,25 29,75 29,50 30,75 23,00 24,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 110,58 | 110,41 | 110,14 | 110,31 | 110,23 110,41 @ 110,70 @ 110,26 | 110,51 @ 110,01
1024210 VM1698-4 23,25 30,50 30,50 30,00 30,00 29,75 30,00 30,75 30,75 30,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 110,36 | 110,09 | 110,60 | 110,43 | 110,46 @ 110,33 | 110,36 @ 110,43 | 110,46 @ 110,48
1024210 VM1698-4 30,00 29,25 29,75 30,00 29,75 30,00 30,50 30,50 31,00 31,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 110,63 | 110,58 | 110,33 | 110,46 | 110,55 110,68 | 110,41 110,70 | 110,70 | 110,48
1024210 VM1698-4 23,50 31,25 30,25 30,00 30,25 30,00 30,75 31,50 31,00 30,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 110,11 | 110,33 | 110,88 | 110,97 | 110,31 110,63 | 110,06 @ 110,46 | 110,63 | 110,70
1024210 VM1698-4 28,75 30,75 30,50 22,75 25,50 24,25 31,00 32,00 31,50 30,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 110,38 | 110,88 | 110,58 | 110,26 | 111,12 109,94 @ 110,48 110,38 | 110,58 | 110,46
1024210 VM1698-4 31,50 31,25 30,75 30,25 31,00 30,00 23,75 24,50 31,00 30,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 110,53 | 110,92 | 110,63 | 110,41 | 110,83 110,36 | 110,04 110,26 | 110,26 | 110,73
1024210 VM1698-4 31,25 31,00 30,75 31,00 31,00 30,50 30,75 30,50 30,50 30,75
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Cleco Machine Capability Study Page

Production Tools Control System 212

Plant ATG Westhausen Operator Name Sunder Date 07.03.2022
Ser.No. 1015970_b Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 110,00
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 102,30

o o USL 117,70
Remark TQ 100% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.164 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 110,26 | 110,36 | 110,90 & 110,19 & 110,60 | 110,48 | 110,83 | 109,96 110,51 @ 110,31
1024210 VM1698-4 30,25 30,75 30,75 30,25 31,25 31,75 30,50 30,50 30,25 30,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 110,48 | 110,41 | 110,51 & 110,63 | 110,21 | 110,85 | 110,41 | 110,14 110,55 @ 110,36
1024210 VM1698-4 30,75 30,75 30,25 30,50 30,50 30,75 29,75 29,75 30,00 30,00
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Cleco Machine Capability Study Page 1/1

Production Tools Tool System
Plant ATG Westhausen | Operator Name  Siinder Date  07.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No. 1015970 _b Char.Descr. 2K1D Inspection Val. 110,00 7,70 i usL 117,70

Serial No. 204570 Unit Nm 7,70 ILSL 10230 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100
Evaluation from 07.03.2022 10:14:16 to 07.03.2022 10:30:15

Rem.  TQ 100% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.2#/A; Speed 890/50 rpm;

118 USL
116
114
T i
T 112 —
z | X+3s
o 110+ *-3s
§| -
N 108
106
104 —
102 ; LSL
\ \ T T \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-35+3s X
o5 7LSL USLﬁ o5 LSL USL 0,001
] L 1 99,99
T ] C < 0,1
220 -20 = 99,5
g - -3, s 5
8157 "2 = 70 3 =
E g o=
o) ] C o o
€107 “10% o 30 70 &
2 Eo2 5 95 l
Qo _ L © X
< 5 5 b 99,5
] C o 0,1 \
] r 1 99,99
0 ‘ T ‘ T ‘ T [ ‘ T ‘ T ‘ T ‘ 0 0,001 T T T T T T T T
102 104 106 108 110 112 114 116 118 102 104 106 108 110 112 114 116 118
2K1D [Nm] ND _ 2K1D [Nm] ND _
Drawing Values Collected Values Statistics
Tm 110.00 X 110.6680
LSL 102.30 Xmin 110.10 X-3s 109.8842
usL 117.70 Xmax 111.30 X+3s 111.4518
T 15.40 R 1.20 6s 1.5676
N<T> 100 p<r> 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=Siat
Potential Capability index = Cm 9.82
Critical capability index = Cmk 8.97
Eis The requirements were met (Cm,Cmk) Es
APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page
Production Tools Tool System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 07.03.2022
Ser.No. 1015970_b Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 110,00

Ord. No 2BD110T1S-A Ser.No 204570 LSL 102,30

T S USL 117,70

Remark TQ 100% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.164 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
204570 2K1D 110,80 | 111,00 | 110,90 | 110,40 | 110,60 @ 110,40 & 110,70 @ 110,70 | 110,60 | 110,60
204570 2K1D 29,00 30,00 30,00 30,00 24,00 32,00 31,00 31,00 30,00 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
204570 2K1D 110,50 | 110,40 | 110,30 | 110,90 | 110,90 @ 110,50 | 110,20 @ 110,50 | 110,50 | 110,80
204570 2K1D 31,00 31,00 31,00 31,00 31,00 30,00 30,00 31,00 23,00 25,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
204570 2K1D 110,70 | 110,60 | 110,50 | 110,70 | 110,40 110,80 & 111,00 @ 110,50 | 110,80 | 110,30
204570 2K1D 24,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
204570 2K1D 110,70 | 110,30 | 111,10 & 110,70 | 110,90 @ 110,50 | 110,70 @ 110,70 | 110,80 | 110,60
204570 2K1D 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 32,00 32,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
204570 2K1D 110,80 | 110,80 | 110,50 | 110,70 | 110,60 @ 110,90 & 110,70 @ 110,70 | 111,10 | 110,60
204570 2K1D 24,00 32,00 32,00 31,00 31,00 31,00 31,00 32,00 32,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
204570 2K1D 110,30 | 110,50 | 111,20 | 111,20 | 110,60 @ 110,80 & 110,20 @ 110,70 | 110,80 | 111,00
204570 2K1D 30,00 31,00 31,00 23,00 26,00 25,00 32,00 32,00 32,00 32,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
204570 2K1D 110,60 | 111,20 | 110,70 | 110,40 | 111,30 110,10 & 110,60 @ 110,50 | 110,90 | 110,70
204570 2K1D 32,00 31,00 31,00 31,00 31,00 31,00 24,00 25,00 31,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
204570 2K1D 110,70 | 111,20 | 110,80 | 110,80 | 111,20 110,80 & 110,20 @ 110,40 | 110,50 | 110,90
204570 2K1D 32,00 32,00 32,00 32,00 32,00 31,00 31,00 31,00 31,00 31,00
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Cleco Machine Capability Study Page

Production Tools Tool System 212

Plant ATG Westhausen Operator Name Sunder Date 07.03.2022
Ser.No. 1015970_b Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 110,00
Ord. No 2BD110T1S-A Ser.No 204570 LSL 102,30

o o USL 117,70
Remark TQ 100% hard +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.164 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
204570 2K1D 110,30 | 110,40 | 111,20 110,50 | 110,90 | 110,60 | 111,00 | 110,10 110,50 | 110,30
204570 2K1D 31,00 31,00 32,00 31,00 32,00 32,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
204570 2K1D 110,70 | 110,60 | 110,70 | 110,70 | 110,50 | 110,90 | 110,40 | 110,40 110,80 @ 110,70
204570 2K1D 31,00 32,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs

Machine Capability Study 100 %

Model: 2BD-2B110A-2K1D-2ZB Angle degree:  30°
Serial no: 1015970 Testtorque: 110,0 Nm
B0D
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E e % Value no. 1
: 400 E Graph
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Cleco Machine Capability Study Page 1/1

Production Tools Control System
Plant ATG Westhausen | Operator Name  Siinder Date  07.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015970_a Char.Descr. VM1698-4 Inspection Val. 110,00 7,70 i usL 117,70

Serial No. 1024210 Unit Nm 7,70 ILSL 10230 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100
Evaluation from 07.03.2022 16:02:55 to 07.03.2022 17:53:05

Rem.  TQ 100% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.18//A; Speed 890/50 rpm;

118 USL
116
1114+
'g‘ -
Z 112+
<t 7 —_
go'; 110 —Foedoszoés THCEOGBHTDERK ST RGBS RGETOTEGT TR OB s R TR SRR X xf'3355
3 |
—
S 108
> -
106
104 —
102; LSL
\ \ \ \ \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-333s
o5 7LSL USLﬁ o5 LSL ‘>‘(“ USL 0,001
] L 1 99,99 f
L Y ] 0,1
220 -20 & 99,5 %
§ ] -, 95 3 5
8157 "2 = 70 ‘ 3 =
= ] C g = [ a
Q | [ — T
€107 “10% o 30 70 &
2 Eo2 5 95 l
8 7 r 3 A
< 5 5 - 99,5
] L @ 0,1 -
. u il 99,99
0 ‘ T ‘ T ‘ T ‘ ‘ T ‘ T ‘ T ‘ 0 0,001 T T T T T T T T
102 104 106 108 110 112 114 116 118 102 104 106 108 110 112 114 116 118
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 110.00 X 109.9650
LSL 102.30 Xmin 109.69 X-3s 109.6313
usL 117.70 Xmax 110.23 X+3s 110.2987
T 15.40 R 0.54 6s 0.6675
N<T> 100 p<r> 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=Siat
Potential Capability index = Cm 23.07
Critical capability index = Cmk 22.97
Eis The requirements were met (Cm,Cmk) Es
APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page
Production Tools Control System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 07.03.2022
Ser.No. 1015970_a Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 110,00

Ord. No 2BD110T1S-A Ser.No 1024210 LSL 102,30

T S USL 117,70

Remark TQ 100% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.164 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
1024210 VM1698-4 109,82 | 109,84 | 109,91 | 109,82 | 109,91 @ 109,72 | 110,01 @ 109,91 | 109,89 | 109,69
1024210 VM1698-4 338,25 | 340,75 | 341,00 | 341,50 | 347,25 @ 338,75 340,00 346,75 | 336,00 | 337,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 110,14 | 109,89 | 110,06 | 110,23 | 109,96 @ 109,96 | 109,99 @ 109,99 | 109,91 @ 110,09
1024210 VM1698-4 349,75 | 341,25 | 331,25 | 336,50 | 345,00 @ 339,00 348,00 351,75 | 335,75 | 346,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 109,99 | 110,01 | 109,91 | 110,09 | 109,99 109,82 | 109,96 @ 110,09 | 110,01 | 110,01
1024210 VM1698-4 344,50 | 349,25 | 346,50 | 350,75 | 347,25 | 359,00 342,00 349,25 | 350,25 | 358,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 109,89 | 109,89 | 110,09 | 109,82 | 110,09 110,04 | 109,99 109,89 | 109,84 | 109,96
1024210 VM1698-4 352,50 | 356,50 | 359,25 | 348,50 | 358,50 @ 358,25 358,75 @ 366,75 | 355,25 | 358,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 109,89 | 109,99 | 110,09 | 110,04 | 109,96 @ 110,01 & 109,91 @ 109,84 | 110,09 | 109,82
1024210 VM1698-4 345,00 | 374,25 | 357,00 | 352,50 | 362,00 @ 347,75 344,25 348,00 @ 357,50 | 366,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 109,91 | 110,09 | 109,99 | 109,89 | 110,09 110,09 & 110,06 @ 109,96 | 110,06 | 109,96
1024210 VM1698-4 358,00 | 357,00 @ 355,25 | 365,75 | 362,75 @ 361,25 372,25 @ 367,00 @ 362,00 | 360,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 109,96 | 110,04 | 110,19 & 110,04 | 109,86 @ 110,16 & 110,01 @ 110,11 | 109,82 | 109,86
1024210 VM1698-4 354,25 | 360,00 @ 360,00 @ 366,75 | 351,00 360,50 359,25 354,50 @ 368,75 | 359,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 109,86 | 109,89 | 109,94 | 110,01 | 109,74 109,82 | 109,99 109,89 | 109,86 | 109,77
1024210 VM1698-4 347,50 | 349,75 @ 350,25 | 361,75 | 356,25 @ 354,75 352,00 373,25 | 351,50 | 348,75
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015970_iIMD
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Cleco Machine Capability Study Page

Production Tools Control System 212
Plant ATG Westhausen Operator Name Sunder Date 07.03.2022
Ser.No. 1015970_a Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 110,00
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 102,30
T S USL 117,70

Remark TQ 100% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.164 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X81 X82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 109,86 | 110,11 | 110,23 | 109,96 | 109,82 @ 109,99 & 109,84 110,21 | 109,99 | 109,91
1024210 VM1698-4 360,75 | 358,50 | 373,75 | 352,00 | 369,75 @ 363,00 351,00 349,75 | 364,25 | 348,75
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 110,06 | 109,99 | 109,84 | 109,96 | 110,04 110,01 & 109,91 @ 110,04 | 110,06 | 109,99
1024210 VM1698-4 366,00 | 363,50 @ 363,25 | 359,00 | 354,25 @ 352,25 373,50 359,00 @ 356,25 | 367,75
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015970_iIMD
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Production Tools Tool System
Plant ATG Westhausen | Operator Name  Siinder Date  07.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015970_a Char.Descr. 2K1D Inspection Val. 110,00 7,70 i usL 117,70

Serial No. 204570 Unit Nm 7,70 ILSL 10230 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100
Evaluation from 07.03.2022 16:02:56 to 07.03.2022 17:53:05

Rem.  TQ 100% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.18//A; Speed 890/50 rpm;

118i USL
116
114+
1 -
g 112 ]
o 110 =245 = a oy SRR < SOEBEOOTECOEEK RO S 366 E X §(‘f'3355
— _
& 108
106 —
104 —
102; LSL
\ \ \ \ \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
35 7LSL USLﬁ 35 LSL USL 0,001
B = 1 99,99
304 ~30 & 01
3.7 F= 99,5
g 257 B 95 5
=] ] £ c 1 —
g 20 F203 © 70 3 2
= B E o o,
© 1e 7 F o o
2 15? = 15 < o 30 70 ‘_1
o 3 C >
210 -10 £ 5 95
< B S © 99,5
5 F5 0,1
= F 99,99
0 ‘ T ‘ T ‘ T ‘ ‘ T ‘ T ‘ T ‘ 0 0,001 T T T T T T T
102 104 106 108 110 112 114 116 118 102 104 106 108 110 112 114 116 118
2K1D [Nm] ND _ 2K1D [Nm] ND
Drawing Values Collected Values Statistics
Tm 110.00 X 110.1610
LSL 102.30 Xmin 110.00 X-3s 109.8149
usL 117.70 Xmax 110.50 X+3s 110.5071
T 15.40 R 0.50 6s 0.6923
N<T> 100 p<r> 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=Siat
Potential Capability index = Cm 22.25
Critical capability index = Cmk 21.78
Eis The requirements were met (Cm,Cmk) Es
APEX VDI/VDE 2647 V0.1
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Plant ATG Westhausen Operator Name  Siinder Date 07.03.2022
Ser.No. 1015970_a Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 110,00

Ord. No 2BD110T1S-A Ser.No 204570 LSL 102,30

T S USL 117,70

Remark TQ 100% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.164 Nm/A; Speed 890/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
204570 2K1D 110,00 | 110,20 | 110,20 | 110,00 | 110,20 @ 110,00 | 110,40 @ 110,10 | 110,20 | 110,10
204570 2K1D 339,00 | 342,00 & 343,00 | 344,00 | 350,00 @ 340,00 342,00 348,00 @ 338,00 | 338,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
204570 2K1D 110,30 | 110,20 | 110,20 | 110,30 | 110,30 @ 110,00 | 110,00 @ 110,30 | 110,00 | 110,30
204570 2K1D 351,00 | 343,00 @ 335,00 | 340,00 | 346,00 @ 340,00 351,00 353,00 @ 337,00 | 348,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
204570 2K1D 110,10 | 110,20 | 110,20 | 110,40 | 110,00 @ 110,00 | 110,20 110,40 | 110,30 | 110,20
204570 2K1D 348,00 | 351,00 @ 346,00 | 352,00 | 349,00 361,00 343,00 350,00 @ 352,00 | 360,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
204570 2K1D 110,20 | 110,20 | 110,10 | 110,00 | 110,20 @ 110,20 | 110,00 @ 110,10 | 110,20 | 110,20
204570 2K1D 354,00 | 357,00 @ 360,00 | 350,00 | 363,00 360,00 360,00 370,00 @ 359,00 | 360,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
204570 2K1D 110,20 | 110,10 | 110,30 | 110,20 | 110,20 @ 110,30 | 110,20 110,10 | 110,30 | 110,10
204570 2K1D 348,00 | 376,00 @ 358,00 | 354,00 | 363,00 349,00 348,00 351,00 @ 359,00 | 369,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
204570 2K1D 110,10 | 110,00 | 110,20 | 110,00 | 110,20 @ 110,10 & 110,20 @ 110,20 | 110,20 | 110,20
204570 2K1D 359,00 | 358,00 @ 356,00 @ 367,00 | 364,00 362,00 373,00 368,00 363,00 | 361,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
204570 2K1D 110,10 | 110,20 | 110,30 | 110,20 | 110,20 @ 110,20 | 110,20 @ 110,40 | 110,00 | 110,00
204570 2K1D 356,00 | 362,00 @ 361,00 @ 368,00 | 354,00 363,00 363,00 355,00 @ 370,00 | 361,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
204570 2K1D 110,20 | 110,10 | 110,30 | 110,20 | 110,20 110,00 | 110,20 @ 110,10 | 110,00 | 110,00
204570 2K1D 349,00 | 353,00 @ 352,00 @ 363,00 | 358,00 356,00 354,00 374,00 @ 353,00 | 350,00
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Cleco Machine Capability Study Page

Production Tools Tool System 212

Plant ATG Westhausen Operator Name Sunder Date 07.03.2022
Ser.No. 1015970_a Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 110,00
Ord. No 2BD110T1S-A Ser.No 204570 LSL 102,30

o o USL 117,70
Remark TQ 100% soft +/-7% * TQ-Cal.: 110 Nm; Cur-Cal.: 3.164 Nm/A; Speed 890/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
204570 2K1D 110,00 | 110,20 | 110,40 & 110,20 & 110,10 | 110,20 | 110,20 | 110,50 110,10 & 110,20
204570 2K1D 362,00 | 359,00 | 376,00 353,00 372,00 | 365,00 | 352,00 | 351,00 @ 367,00 | 350,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
204570 2K1D 110,10 | 110,10 | 110,10 § 110,30 | 110,20 | 110,10 | 110,10 | 110,40 110,10 & 110,10
204570 2K1D 367,00 | 365,00 | 365,00 360,00 357,00 | 356,00 | 375,00 | 362,00 360,00 | 369,00
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Production Tools

Homologation of nutrunners
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Machine Capability Study 100 %
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Cleco

Froduction Toots Homologation of nutrunners
Annex 3

Document no: 004/2022
Date: 15.12.2022 Page 1 of 2

General Specifications

Manufacturer: Apex Tool Group Tool type:  Fixtured Spindle
Model: 2BD-2B110A-2K1D-2ZB Serialno: 1015970
Torque range: 11 Nm to 110 Nm

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

Capability examination

Snudgfit value: 22 Nm Torque tolerance £ 7 %
Target torque: 66 Nm Tolerance: 0,95 % + 0,47 %
Angle degree: 40° Tolerance: 3,0° +1,5°

Formula derivation: (= L T = Cm* 6s

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 66,88 40,00 66.94 39.75 0,06 0,25
2 65,55 40,00 65.39 39.75 0,16 0,25
3 67,14 40,00 67.14 39.25 0,00 0,75
4 68,41 40,00 68.30 39.75 0,11 0,25
5 69,24 40,00 69.31 39.50 0,07 0,50
6 70,24 40,00 70.07 39.50 0,17 0,50
7 66,87 40,00 66.84 40.00 0,03 0,00
8 65,88 40,00 65.88 39.50 0,00 0,50
9 68,04 40,00 67.95 39.50 0,09 0,50
10 68,95 40,00 68.99 39.75 0,04 0,25
11 68,93 40,00 68.89 39.75 0,04 0,25
12 67,98 40,00 67.90 38.75 0,08 1,25
13 68,78 40,00 68.62 39.50 0,16 0,50
14 64,60 40,00 64.48 39.75 0,12 0,25
15 66,84 40,00 66.79 40.00 0,05 0,00
16 67,02 40,00 66.97 40.00 0,05 0,00
17 67,23 40,00 67.21 40.00 0,02 0,00
18 66,89 40,00 66.84 40.00 0,05 0,00
19 68,61 40,00 68.69 39.75 0,08 0,25
20 67,67 40,00 67.66 39.25 0,01 0,75
21 66,58 40,00 66.57 40.00 0,01 0,00
22 68,00 40,00 68.03 40.00 0,03 0,00
23 68,00 40,00 68.05 40.00 0,05 0,00
24 66,04 40,00 65.96 39.25 0,08 0,75
25 67,49 40,00 67.34 39.00 0,15 1,00
26 70,38 40,00 70.32 39.50 0,06 0,50
27 64,89 40,00 64.65 40.00 0,24 0,00
28 65,97 40,00 66.13 39.50 0,16 0,50
29 66,67 40,00 66.57 39.75 0,10 0,25
30 66,08 40,00 66.03 40.25 0,05 0,25
31 65,98 40,00 65.96 39.75 0,02 0,25
32 68,19 40,00 68.12 40.00 0,07 0,00
33 67,23 40,00 67.31 39.50 0,08 0,50
34 67,92 40,00 67.95 39.00 0,03 1,00
35 67,89 40,00 67.88 39.50 0,01 0,50
36 64,95 40,00 64.90 40.00 0,05 0,00
37 67,55 40,00 67.39 40.00 0,16 0,00
38 67,29 40,00 67.24 40.00 0,05 0,00
39 67,69 40,00 67.66 40.00 0,03 0,00

40 68,29 40,00 68.25 39.25 0,04 0,75
41 65,52 40,00 65.64 40.00 0,12 0,00
42 66,73 40,00 66.65 39.75 0,08 0,25
43 66,41 40,00 66.15 39.50 0,26 0,50
44 66,91 40,00 66.87 39.50 0,04 0,50
45 66,69 40,00 66.72 39.00 0,03 1,00
46 69,52 40,00 69.41 39.75 0,11 0,25
47 66,45 40,00 66.50 39.75 0,05 0,25
48 66,64 40,00 66.60 39.75 0,04 0,25
49 67,13 40,00 67.07 40.00 0,06 0,00
50 67,10 40,00 67.07 40.25 0,03 0,25
51 67,28 40,00 67.11 40.00 0,17 0,00
52 67,15 40,00 67.04 39.75 0,11 0,25
53 67,45 40,00 67.21 39.75 0,24 0,25
54 67,00 40,00 67.02 39.75 0,02 0,25
55 67,03 40,00 66.97 39.25 0,06 0,75
56 67,85 41,00 67.85 40.25 0,00 0,75
57 68,59 40,00 68.40 39.25 0,19 0,75
58 66,85 40,00 66.70 39.50 0,15 0,50
59 66,21 40,00 66.20 39.00 0,01 1,00
60 67,92 40,00 67.90 39.50 0,02 0,50
61 65,97 40,00 65.98 39.75 0,01 0,25
62 66,14 40,00 65.98 39.75 0,16 0,25
63 65,65 40,00 65.64 39.25 0,01 0,75
64 66,96 40,00 66.94 39.50 0,02 0,50
65 63,35 40,00 63.42 40.00 0,07 0,00
66 64,82 40,00 64.92 40.00 0,10 0,00
67 68,13 40,00 68.17 40.00 0,04 0,00
68 67,51 40,00 67.53 40.25 0,02 0,25
69 67,23 40,00 67.24 39.50 0,01 0,50
70 66,33 40,00 66.33 39.50 0,00 0,50
71 67,16 40,00 67.11 39.75 0,05 0,25
72 67,53 40,00 67.41 39.50 0,12 0,50
73 69,90 40,00 69.78 39.75 0,12 0,25
74 63,47 40,00 63.47 39.75 0,00 0,25
75 64,05 40,00 64.03 39.75 0,02 0,25
76 63,38 40,00 63.49 40.00 0,11 0,00
77 64,11 40,00 64.08 39.75 0,03 0,25
78 65,55 40,00 65.56 40.00 0,01 0,00
79 64,32 40,00 64.31 39.50 0,01 0,50
80 67,07 40,00 67.07 40.25 0,00 0,25
81 66,55 40,00 66.60 40.00 0,05 0,00
82 64,79 40,00 64.68 39.75 0,11 0,25
83 65,67 40,00 65.54 40.00 0,13 0,00
84 65,90 40,00 65.93 39.75 0,03 0,25
85 65,99 40,00 66.03 40.00 0,04 0,00
86 67,98 40,00 67.93 39.50 0,05 0,50
87 68,35 40,00 68.25 39.25 0,10 0,75
88 65,36 40,00 65.39 40.25 0,03 0,25
89 68,44 40,00 68.44 40.00 0,00 0,00
90 67,58 40,00 67.61 40.00 0,03 0,00
91 65,66 40,00 65.51 39.25 0,15 0,75
92 65,33 40,00 65.39 39.75 0,06 0,25
93 67,18 40,00 66.94 39.25 0,24 0,75
94 65,70 40,00 65.71 39.50 0,01 0,50
95 64,62 40,00 64.53 40.00 0,09 0,00
96 67,38 40,00 67.31 39.50 0,07 0,50
97 66,45 40,00 66.42 40.00 0,03 0,00
98 66,36 40,00 66.15 40.00 0,21 0,00
99 65,76 40,00 65.69 40.00 0,07 0,00
100 66,53 40,00 66.38 39.50 0,15 0,50
Standard deviation: 0,062 0,298
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Production Tools Homologation of nutrunners

Graphical representation

Model: 2BD-2B110A-2K1D-2ZB Serial no: 1015970
Target torque: 66,00 Nm 60 % of max. torque
Angle degree:  40° Tool without angle correction
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Machine Capability Study Page 1/1

Control System

Rem.  TQ 60% Angle 40° soft +/-5° * TQ-Cal.: 110 Nm; Cur-C&.221 Nm/A; Speed 300/50 rpm;

Plant ATG Westhausen | Operator Name  Siinder Date  07.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015970_k Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 i USL 45,00

Serial No. 1024210 Unit Grad 500 LSL 3500 |
Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 120 / 1019923 nges. 100
Evaluation from 07.03.2022 13:03:32 to 07.03.2022 13:17:03

USL

\ \ \ \ \ \
50 60 70 80 90 100

0 10 20 30 40
Value No. _,
X-3s _ X+3s x-3s _ X+3s
35 _LSL X USL .o LSL . USL 4 901
. N ‘ ‘ = 1 99,99 l ‘ ‘
304 F30 & I I 0,1
>0 | ‘ a3 99,5 b/
S 257: ‘ ‘ ;25 2 95 | | | 5
=} 7 C c 1 t t t —
8 20 | | =20 ‘é’_ 9 70 | ‘ | 30 X
215- | | F15& o 30 g‘ | 0 %
N | | - B pne— )
210~ | | S10 5 5 | aNEEN %
< B F © ‘; | 99,5
5 N | 5 0,1 T
] i N g At 99,99
0 T ‘ T ‘ T [ T [ T ‘ T ‘ T ‘ T ‘ T 0 0,001 T T T T T T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
VM1698-4 [Grad] ND _ VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics

Tm 40.00 X 39.7125
LSL 35.00 Xmin 38.75 X-3s 38.7391
usL 45.00 Xmax 40.25 X+3s 40.6859
T 10.00 R 1.50 6s 1.9467

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=Siat
Potential Capability index = Cm 5.14
Critical capability index = Cmk 4.84
Eis The requirements were met (Cm,Cmk) Es

APEX

VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\AppData\QW\QWE\MessWert\2022\1015970_[RND
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Plant ATG Westhausen Operator Name  Siinder Date 07.03.2022
Ser.No. 1015970_k Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 66,00

Ord. No 2BD110T1S-A Ser.No 1024210 LSL 61,38

T S USL 70,62

Remark TQ 60% Angle 40°soft +/-5°* TQ-Cal.: 110 Nm ; Cur-Cal.: 3.221 Nm/A; Speed 300/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
1024210 VM1698-4 66,94 65,39 67,14 68,30 69,31 70,07 66,84 65,88 67,95 68,99
1024210 VM1698-4 39,75 39,75 39,25 39,75 39,50 39,50 40,00 39,50 39,50 39,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 68,89 67,90 68,62 64,48 66,79 66,97 67,21 66,84 68,69 67,66
1024210 VM1698-4 39,75 38,75 39,50 39,75 40,00 40,00 40,00 40,00 39,75 39,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 66,57 68,03 68,05 65,96 67,34 70,32 64,65 66,13 66,57 66,03
1024210 VM1698-4 40,00 40,00 40,00 39,25 39,00 39,50 40,00 39,50 39,75 40,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 65,96 68,12 67,31 67,95 67,88 64,90 67,39 67,24 67,66 68,25
1024210 VM1698-4 39,75 40,00 39,50 39,00 39,50 40,00 40,00 40,00 40,00 39,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 65,64 66,65 66,15 66,87 66,72 69,41 66,50 66,60 67,07 67,07
1024210 VM1698-4 40,00 39,75 39,50 39,50 39,00 39,75 39,75 39,75 40,00 40,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 67,11 67,04 67,21 67,02 66,97 67,85 68,40 66,70 66,20 67,90
1024210 VM1698-4 40,00 39,75 39,75 39,75 39,25 40,25 39,25 39,50 39,00 39,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 65,98 65,98 65,64 66,94 63,42 64,92 68,17 67,53 67,24 66,33
1024210 VM1698-4 39,75 39,75 39,25 39,50 40,00 40,00 40,00 40,25 39,50 39,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 67,11 67,41 69,78 63,47 64,03 63,49 64,08 65,56 64,31 67,07
1024210 VM1698-4 39,75 39,50 39,75 39,75 39,75 40,00 39,75 40,00 39,50 40,25
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015970_BND
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Production Tools Control System 212
Plant ATG Westhausen Operator Name Sunder Date 07.03.2022
Ser.No. 1015970_k Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 66,00
LSL 61,38
Ord. No. 2BD110T1S-A Ser.No. 1024210
ré. o ero uUsL 70,62

Remark TQ 60% Angle 40°soft +/-5°* TQ-Cal.: 110 Nm ; Cur-Cal.: 3.221 Nm/A; Speed 300/50 rpm;

Char.No Char.Descr. X81 X82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 66,60 64,68 65,54 65,93 66,03 67,93 68,25 65,39 68,44 67,61
1024210 VM1698-4 40,00 39,75 40,00 39,75 40,00 39,50 39,25 40,25 40,00 40,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 65,51 65,39 66,94 65,71 64,53 67,31 66,42 66,15 65,69 66,38
1024210 VM1698-4 39,25 39,75 39,25 39,50 40,00 39,50 40,00 40,00 40,00 39,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015970_BND
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Production Tools Tool System
Plant ATG Westhausen | Operator Name  Siinder Date  07.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015970_k Char.Descr. 2K1D Inspection Val. 40,00 5,00 i USL 45,00

Serial No. 204570 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 120 / 1019923 nges. 100
Evaluation from 07.03.2022 13:03:32 to 07.03.2022 13:17:03

Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 110 Nm; Cur-Cal.231 Nm/A; Speed 300/50 rpm;

45 USL
44—
43—
T 42 |
B a1
o I e i .
o 40 —PEttottstotetonnttonStnotne e st essteettestondl S I I I S T T T I * x3s
T 39
S0
38
37
36
35 LSL
\ \ \ \ \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3%$3s X-38+3s
LSL X USL LSL X USL
N T N T 0,001
400 E ‘ v ‘ 8 400 4 99,99 | F/
! 350 ‘M‘ S350 F 00,5 HH 01
o | I C ! T
52502 “H‘ ;250 % .\?. 70 W 30 g
g 200° i 208 g i I
3 150 “H\‘ -150 5 . 95 R
ko] = = T 1% |
< 100 ] E 100 < ' | 99,5
50 | 50 0,1 |
E E nn 99,99
0 T ‘ T ‘ T ‘ T ‘ ‘ T ‘ T ‘ T ‘ T 0 0,001 T T T T T T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
2K1D [Grad] ND _ 2K1D [Grad] ND _,
Drawing Values Collected Values Statistics
Tm 40.00 X 40.0100
LSL 35.00 Xmin 40.00 X-3s 39.7100
usL 45.00 Xmax 41.00 X+3s 40.3100
T 10.00 R 1.00 6s 0.6000
N<T> 100 p<r> 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=Siat
Potential Capability index = Cm 16.67
Critical capability index = Cmk 16.63
Eis The requirements were met (Cm,Cmk) Es
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2022\1015970DkD

SN: 1015970 Page 54 of 67





o . I
Cleco Machine Capability Study Page
Production Tools Tool System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 07.03.2022
Ser.No. 1015970_k Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 66,00

Ord. No 2BD110T1S-A Ser.No 204570 LSL 61,38

T S USL 70,62

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 110 Nm; Cur -Cal.: 3.221 Nm/A; Speed 300/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
204570 2K1D 66,88 65,55 67,14 68,41 69,24 70,24 66,87 65,88 68,04 68,95
204570 2K1D 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
204570 2K1D 68,93 67,98 68,78 64,60 66,84 67,02 67,23 66,89 68,61 67,67
204570 2K1D 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
204570 2K1D 66,58 68,00 68,00 66,04 67,49 70,38 64,89 65,97 66,67 66,08
204570 2K1D 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
204570 2K1D 65,98 68,19 67,23 67,92 67,89 64,95 67,55 67,29 67,69 68,29
204570 2K1D 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
204570 2K1D 65,52 66,73 66,41 66,91 66,69 69,52 66,45 66,64 67,13 67,10
204570 2K1D 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
204570 2K1D 67,28 67,15 67,45 67,00 67,03 67,85 68,59 66,85 66,21 67,92
204570 2K1D 40,00 40,00 40,00 40,00 40,00 41,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
204570 2K1D 65,97 66,14 65,65 66,96 63,35 64,82 68,13 67,51 67,23 66,33
204570 2K1D 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
204570 2K1D 67,16 67,53 69,90 63,47 64,05 63,38 64,11 65,55 64,32 67,07
204570 2K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00

Apex Tool Group GmbH
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Production Tools Tool System 212

Plant ATG Westhausen Operator Name Sunder Date 07.03.2022
Ser.No. 1015970_k Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 66,00
Ord. No 2BD110T1S-A Ser.No 204570 LSL 61,38

o o USL 70,62
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 110 Nm; Cur -Cal.: 3.221 Nm/A; Speed 300/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
204570 2K1D 66,55 64,79 65,67 65,90 65,99 67,98 68,35 65,36 68,44 67,58
204570 2K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
204570 2K1D 65,66 65,33 67,18 65,70 64,62 67,38 66,45 66,36 65,76 66,53
204570 2K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
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Cleco

Production Tools

Homologation of nutrunners

Torque [Nan]

Torque [Nam]

Torque [Nam]

Torque [Nam]

Torque graphs

Model: 2BD-2B110A-2K1D-2ZB Serial no:
Target torque: 66,00 Nm
Angle degree:  40°
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Cleco

E¥ocuction Tools Homologation of nutrunners
Annex 3

Document no: 004/2022
Date: 15.12.2022 Page 1 of 2

General Specifications

Manufacturer: Apex Tool Group Tool type:  Fixtured Spindle
Model: 2BD-2B110A-2K1D-2ZB Serialno: 1015970
Torque range: 11 Nm to 110 Nm

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

Capability examination

Snudgfit value: 22 Nm Torque tolerance * 7 %
Target torque: 88 Nm Tolerance: 1,06 % + 0,53 %
Angle degree: 180° Tolerance: 5,7° +2,8°

Formula derivation: Cm = lS’ T = Cm* 6s

Tool without angle correction
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Measurement
No.

Tool data
Torque Angle
89,37 180,00
84,90 180,00
93,76 180,00
83,06 180,00
92,10 180,00
83,86 180,00
88,96 180,00
87,97 180,00
86,83 180,00
95,10 180,00
82,08 180,00
92,98 180,00
84,54 180,00
87,82 180,00
91,28 180,00
84,56 180,00
92,57 180,00
82,79 180,00
90,53 180,00
86,64 180,00
87,96 180,00
94,22 180,00
82,89 180,00
94,71 180,00
83,18 180,00
86,97 180,00
90,54 180,00
86,13 180,00
88,47 180,00
82,04 180,00
92,54 180,00
81,99 180,00
91,66 180,00
82,14 180,00
90,06 180,00
94,33 180,00
83,57 180,00
94,44 180,00
79,66 180,00
93,25 180,00
81,61 180,00
92,90 180,00
82,01 180,00
89,04 180,00
84,58 180,00
90,35 180,00
79,74 180,00
89,26 180,00
85,49 180,00
92,87 180,00
80,33 180,00
91,81 180,00
80,42 180,00
90,10 180,00
83,48 180,00
87,54 180,00
86,98 180,00
83,98 180,00
94,64 180,00
84,93 180,00
95,22 180,00
85,51 180,00
91,51 180,00
84,62 180,00
88,92 180,00
85,36 180,00
92,10 180,00
82,67 180,00
93,57 180,00
84,15 180,00
92,44 180,00
81,59 180,00
88,15 180,00
82,43 180,00
91,28 180,00
96,11 180,00
87,99 180,00
88,45 180,00
82,00 180,00
93,58 180,00
83,09 180,00
94,09 180,00
85,42 180,00
93,58 180,00
83,23 180,00
94,30 180,00
83,57 180,00
90,51 180,00
83,57 180,00
93,33 180,00
84,77 180,00
84,76 180,00
87,10 180,00
81,47 180,00
91,57 180,00
81,47 180,00
87,45 180,00
88,85 180,00
86,54 180,00
86,96 180,00

Control data

Torque

89.12
84.68
93.73
82.93
91.85
83.67
88.70
87.76
86.56
94.86
82.02
92.72
84.34
87.66
91.06
84.34
92.44
82.71
90.23
86.51
87.79
94.12
82.83
94.71
83.13
86.80
90.35
85.89
88.23
81.80
92.49
81.78
91.53
82.00
89.81
94.19
83.30
94.34
79.43
93.16
81.38
92.72
81.73
88.92
84.19
90.18
79.63
89.14
85.15
92.74
80.17
91.58
80.35
89.68
83.35
87.27
86.92
83.75
94.42
84.90
95.06
85.47
91.09
84.56
88.60
85.27
91.90
82.51
93.36
84.12
92.37
81.28
87.96
82.42
91.06
96.04
87.74
88.55
81.87
93.48
82.88
93.95
85.20
93.60
83.01
94.12
83.50
90.30
83.43
93.23
84.56
84.76
86.85
81.50
91.34
81.45
87.22
88.82
86.28
86.83

Angle

178.25
177.25
178.50
179.75
178.25
179.25
178.25
177.75
179.25
178.25
179.00
178.25
178.75
179.75
178.25
178.25
179.00
178.75
178.75
179.25
179.25
178.75
180.25
179.00
179.25
178.75
178.75
178.75
178.50
179.25
178.25
179.75
178.75
178.00
178.75
178.50
177.75
178.25
179.00
178.50
179.25
178.50
179.00
178.75
179.00
178.75
179.50
178.75
179.25
178.75
179.50
178.25
179.00
177.50
178.50
177.25
177.50
179.75
178.50
178.50
178.00
179.75
178.50
178.75
179.25
179.25
179.25
178.00
178.75
180.00
179.00
178.50
179.00
178.25
179.00
178.50
178.50
178.00
179.00
179.25
179.00
178.50
179.00
179.00
178.75
178.25
178.25
179.00
178.75
178.50
179.00
179.00
179.00
179.25
178.75
177.25
178.75
179.50
178.75
178.50

Standard deviation:
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Difference

Torque

0,25
0,22
0,03
0,13
0,25
0,19
0,26
0,21
0,27
0,24
0,06
0,26
0,20
0,16
0,22
0,22
0,13
0,08
0,30
0,13
0,17
0,10
0,06
0,00
0,05
0,17
0,19
0,24
0,24
0,24
0,05
0,21
0,13
0,14
0,25
0,14
0,27
0,10
0,23
0,09
0,23
0,18
0,28
0,12
0,39
0,17
0,11
0,12
0,34
0,13
0,16
0,23
0,07
0,42
0,13
0,27
0,06
0,23
0,22
0,03
0,16
0,04
0,42
0,06
0,32
0,09
0,20
0,16
0,21
0,03
0,07
0,31
0,19
0,01
0,22
0,07
0,25
0,10
0,13
0,10
0,21
0,14
0,22
0,02
0,22
0,18
0,07
0,21
0,14
0,10
0,21
0,00
0,25
0,03
0,23
0,02
0,23
0,03
0,26
0,13

0,093

Angle

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

0,568





Cleco

Production Tools

Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: 2BD-2B110A-2K1D-2ZB Serial no: 1015970
Target torque: 88,00 Nm

Angle degree:  180°

80 % of max. torque
Tool without angle correction
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Cleco Machine Capability Study Page 1/1
Production Tools Control System

Plant ATG Westhausen | Operator Name  Siinder Date  09.03.2022

Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes

Serial No.  1015970_| Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 1024210 Unit Grad  -1000 LSL 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 120 / 1019923 nges. 100

Evaluation from 09.03.2022 09:32:25 to 09.03.2022 09:46:42

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 110 Nm; Cur-C&.250 Nm/A; Speed 300/50 rpm;

190

USL

185
ko] |
IS i}
g 4
¥ = - = . - T - T s s — s — s — - — — — - — X+3s
L 180
8 LA M&WW%@% %%W% %
I x T L T - %8s
> 175
170 LSL
\ \ \ T \ \ \ T \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X+3s X-3s _ x+3s
40 7LSL ‘ USLﬁ 20 LSL ‘ >‘( - USL 0,001
E E 1 99,99 7
t 35 | £ 35 I 0.1
e ‘ o 99,5 —
5. - | .3 % gk 5
3257 Fo5 g ! — —
19 3 ‘ E =Ry 70 ‘ ‘ 30 I
= 204 ‘ =20 g = ‘ ‘ o
g 4 ‘ F & o 30 ‘ ‘ 70 &
g 15 | 15 o | ! | I
2. E. 2 5 | 95
£ 104 | F10 ® ‘ ‘ |
<7 \ F ® | 99,5
5 ! -5 X 0,1 e
. i : A —" 99,99
0 T T T T ‘ T T T T 0 0,001 T T T T T T T T T T
170 180 185 190 170 175 180 185 190
VM1698-4 [Grad] ND _ VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics
Tm 180.00 X 178.7375
LSL 170.00 Xmin 177.25 X-3s 177.0009
USL 190.00 Xmax 180.25 X+3s 180.4741
T 20.00 R 3.00 6s 3.4731
N<r> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O=Siat
Potential Capability index = Cm 5.76
Critical capability index = Cmk 5.03
Eis The requirements were met (Cm,Cmk) Es

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Siinder Date 09.03.2022
Ser.No. 1015970_| Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 88,00
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 81,84
. No. -INO- USL 94,16

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 110 Nm; C ur-Cal.: 3.250 Nm/A; Speed 300/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
1024210 VM1698-4 89,12 84,68 93,73 82,93 91,85 83,67 88,70 87,76 86,56 94,86
1024210 VM1698-4 178,25 | 177,25 | 178,50 | 179,75 | 178,25 @ 179,25 | 178,25 @ 177,75 | 179,25 | 178,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 82,02 92,72 84,34 87,66 91,06 84,34 92,44 82,71 90,23 86,51
1024210 VM1698-4 179,00 | 178,25 | 178,75 | 179,75 | 178,25 @ 178,25 | 179,00 @ 178,75 | 178,75 | 179,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 87,79 94,12 82,83 94,71 83,13 86,80 90,35 85,89 88,23 81,80
1024210 VM1698-4 179,25 | 178,75 | 180,25 | 179,00 | 179,25 178,75 | 178,75 @ 178,75 | 178,50 | 179,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 92,49 81,78 91,53 82,00 89,81 94,19 83,30 94,34 79,43 93,16
1024210 VM1698-4 178,25 | 179,75 | 178,75 | 178,00 | 178,75 178,50 | 177,75 178,25 | 179,00 | 178,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 81,38 92,72 81,73 88,92 84,19 90,18 79,63 89,14 85,15 92,74
1024210 VM1698-4 179,25 | 178,50 | 179,00 | 178,75 | 179,00 @ 178,75 | 179,50 @ 178,75 | 179,25 | 178,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 80,17 91,58 80,35 89,68 83,35 87,27 86,92 83,75 94,42 84,90
1024210 VM1698-4 179,50 | 178,25 | 179,00 | 177,50 | 178,50 @ 177,25 | 177,50 @ 179,75 | 178,50 | 178,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 95,06 85,47 91,09 84,56 88,60 85,27 91,90 82,51 93,36 84,12
1024210 VM1698-4 178,00 | 179,75 | 178,50 | 178,75 | 179,25 @ 179,25 | 179,25 178,00 | 178,75 | 180,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 92,37 81,28 87,96 82,42 91,06 96,04 87,74 88,55 81,87 93,48
1024210 VM1698-4 179,00 | 178,50 | 179,00 & 178,25 | 179,00 178,50 | 178,50 @ 178,00 | 179,00 | 179,25
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Cleco Machine Capability Study Page

Production Tools Control System 212

Plant ATG Westhausen Operator Name Sunder Date 09.03.2022
Ser.No. 1015970_| Characteristic
Type 2BD-2B110A-2K1D-2ZB Char.Descr.  VM1698-4 Inspection Val. 88,00
Ord. No 2BD110T1S-A Ser.No 1024210 LSL 81,84

o o USL 94,16
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 110 Nm; C ur-Cal.: 3.250 Nm/A; Speed 300/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 82,88 93,95 85,20 93,60 83,01 94,12 83,50 90,30 83,43 93,23
1024210 VM1698-4 179,00 | 178,50 | 179,00 | 179,00 | 178,75 | 178,25 | 178,25 | 179,00 | 178,75 | 178,50
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 84,56 84,76 86,85 81,50 91,34 81,45 87,22 88,82 86,28 86,83
1024210 VM1698-4 179,00 | 179,00 | 179,00 | 179,25 | 178,75 | 177,25 | 178,75 | 179,50 | 178,75 | 178,50
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Cleco Machine Capability Study Page 1/1

Production Tools Tool System
Plant ATG Westhausen | Operator Name  Siinder Date  09.03.2022
Ord. No. 2BD110T1S-A Parttype 2BD-2B110A-2K1D-2ZB ‘ Contr.item yes
Serial No.  1015970_| Char.Descr. 2K1D Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 204570 Unit Grad  -1000 LSL 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 120 / 1019923 nges. 100
Evaluation from 09.03.2022 09:32:25 to 09.03.2022 09:46:42

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 110 Nm; Cur-C&.250 Nm/A; Speed 300/50 rpm;

190 USL
185
%‘ -
S -
o 7 —
a 180 X
-
g i}
S i}
175+
170 LSL
\ \ \ \ \ \ \ \ \ T
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
>167 -16 8 99,5
g 3, % 5
1,2 -12&§ . 80 20 T
2 3 = =
= - g3 = 50 50 o
] & - g a | - .
50,8 R=0 0875 20 Y |R=0 80
9 =
B i L E 5 95
<04 04 & 99,5
i | 0,1
99,99
0,0 ‘ ‘ ‘ ‘ 0,0 0,001 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
2K1D [Grad] --- 2K1D [Grad] ---
Drawing Values Collected Values Statistics
Tm 180.00 X 180.0000
LSL 170.00 Xmin 180.00
usL 190.00 Xmax 180.00
T 20.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0
APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page
Production Tools Tool System 1/2

Plant ATG Westhausen Operator Name  Siinder Date 09.03.2022
Ser.No. 1015970_| Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 88,00

Ord. No 2BD110T1S-A Ser.No 204570 LSL 81,84

T S USL 94,16

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 110 Nm; C ur-Cal.: 3.250 Nm/A; Speed 300/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 Xsg X9 X10
204570 2K1D 89,37 84,90 93,76 83,06 92,10 83,86 88,96 87,97 86,83 95,10
204570 2K1D 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
204570 2K1D 82,08 92,98 84,54 87,82 91,28 84,56 92,57 82,79 90,53 86,64
204570 2K1D 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
204570 2K1D 87,96 94,22 82,89 94,71 83,18 86,97 90,54 86,13 88,47 82,04
204570 2K1D 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
204570 2K1D 92,54 81,99 91,66 82,14 90,06 94,33 83,57 94,44 79,66 93,25
204570 2K1D 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
204570 2K1D 81,61 92,90 82,01 89,04 84,58 90,35 79,74 89,26 85,49 92,87
204570 2K1D 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
204570 2K1D 80,33 91,81 80,42 90,10 83,48 87,54 86,98 83,98 94,64 84,93
204570 2K1D 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
204570 2K1D 95,22 85,51 91,51 84,62 88,92 85,36 92,10 82,67 93,57 84,15
204570 2K1D 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
204570 2K1D 92,44 81,59 88,15 82,43 91,28 96,11 87,99 88,45 82,00 93,58
204570 2K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
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Cleco Machine Capability Study Page

Production Tools Tool System 212

Plant ATG Westhausen Operator Name Sunder Date 09.03.2022
Ser.No. 1015970_| Characteristic

Type 2BD-2B110A-2K1D-2ZB Char.Descr.  2K1D Inspection Val. 88,00

Ord. No 2BD110T1S-A Ser.No 204570 LSL 81,84

. No. NG USL 94,16

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 110 Nm; C ur-Cal.: 3.250 Nm/A; Speed 300/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
204570 2K1D 83,09 94,09 85,42 93,58 83,23 94,30 83,57 90,51 83,57 93,33
204570 2K1D 180,00 180,00 180,00 180,00 | 180,00 180,00 180,00 | 180,00 180,00 180,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
204570 2K1D 84,77 84,76 87,10 81,47 91,57 81,47 87,45 88,85 86,54 86,96
204570 2K1D 180,00 180,00 180,00 180,00 | 180,00 180,00 180,00 | 180,00 180,00 180,00
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Production Tools

Homologation of nutrunners

Model:
Target torque:
Angle degree:

Torque graphs
2BD-2B110A-2K1D-2ZB Serial no:
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Messgeratefahigkeitsuntersuchung KlSTLER

Measurement Capability Test
Kalibrierlaboratorium flr die MessgréB8e Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration cetrtificate

measure. analyze. innovate.

V-57754

Gegenstand:
Object

Sensor / Sensor:

Mod.Nr / Mod.No:
Artikelnr. / Art.No:
Nennwert / Nom.value. :
Serien-Nr. / Serial number :
Hersteller / Manufacturer :

Messgerat / Measuring box :
Mod.Nr / Mod.No:

Artikelnr. / Art.No:

Serien-Nr. / Serial number:
Hersteller / Manufacturer :

Auftraggeber:
Customer

Auftragsnummer:
Order No.

Anzahl der Seiten des Kalibrierscheines:

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

5413-4820/2

90145014

2N-m

1033809

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Apex Tool Group
GmbH

Industriestr. 1
73463 Westhausen

G000138256
vom/from 2021-05-05

2

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-27

Dieser Kalibrierschein dokumentiert die Ergebnisse
aus der Ermittlung des Zusammenhangs zwischen
den angezeigten Werten dieses Messgerates bzw.
dieser Messeinrichtung und den zugehérigen, durch
Normale festgelegten Werten der MessgroBe
Drehmoment unter vorgegebenen Bedingungen.

Die verwendeten Normale sind riickgefiihrt auf das
DAKKS-Laboratorium der Kistler Remscheid GmbH,
welches nach DIN EN ISO/IEC 17025 arbeitet.

Das angewandte Kalibrierverfahren ist validiert.

Fir die Einhaltung einer angemessenen Frist zur
Wiederholung der Kalibrierung ist der Benutzer
verantwortlich.

This calibration document proves the result from the
determination of the coherence between displayed
values of this measuring instrument resp. device
and corresponding torque values, that have been
fixed by comparisonstandards under given
conditions.

The comparison standards applied are traceable to
the DAKKS laboratory of Kistler Remscheid GmbH
which works according to DIN EN ISO/IEC 17025.
The applied calibration procedure is validated.

The item user is responsible for recalibration at
appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unveréndert weiterverbreitet werden. Ausziige oder Anderungen bediirfen
der Genehmigung des ausstellenden Kalibrierlaboratoriums.
Dieser Kalibrierschein ist auch ohne Unterschrift giiltig

This calibration certificate may not be reproduced other then in full text except with the permission of the issuing laboratory.
This calibration certificate is valid without a signature.
This calibration certificate is based on the German issue. In case of doubt only the German version is valid.

Datum der Ausstellung
Date of issue

2021-05-06

Freigabe des Kalibrierscheins durch

Leiter des Kalibrierlaboratoriums

Bearbeiter
Person responsible

Approval of the calibration certificate by
Head of the calibration laboratory

Dr. rer. nat. Ludwig Freise

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kbélner Strasse 71
DE - 42897 Remscheid

Telefon / Telephone
++49 (0) 2191 698-0
E-Mail: info. KRE@Kistler.com





Kalibrierlaboratorium flr die Messgrésse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

Issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20030-40°

Gegenstand:
Object

Aufnehmer / Transducer:
Mod.Nr / Mod.No .:

Artikelnr. / Art.No. :

Auflésung / Resolution:
Serien-Nr. / Serial number :
Hersteller / Manufacturer :

Messgerat / Measuring box:

Mod.Nr / Mod.No .:
Artikelnr. / Art.No. :
Serien-Nr. / Serial number :
Hersteller / Manufacturer :

Drehwinkelaufnehmer mit Messgerat
angle transducer with measuring box

5413-4820/2

90145014

0,23 °

1033809

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group
Customer GmbH

Industriestr. 1

73463 Westhausen
Auftragsnummer: G000138256
Order No. vom/from 2021-05-05
Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

Dieser  Kalibrierschein  dokumentiert  die
Ergebnisse aus der  Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerates bzw. dieser
Messeinrichtung und den zugehdrigen, durch
Normale festgelegten Werten der MessgréBe
Drehmoment unter vorgegebenen
Bedingungen.

Die verwendeten Normale sind riickgefuhrt auf
das DAKKS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.

Das angewandte Kalibrierverfahren ist validiert.
Fir die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.

This calibration document proves the result
from the determination of the coherence
between displayed values of this measuring
instrument resp. device and corresponding
torque values, that have been fixed by
comparisonstandards under given conditions.
The comparison standards applied are
traceable to the DAKKS laboratory of Kistler
Remscheid GmbH which works according to
DIN EN ISO/IEC 17025.

The applied calibration procedure is validated.
The user is obliged to have the object re-
calibrated at appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bedirfen der
Genehmigung des ausstellenden Kalibrierlaboratoriums.
Dieser Kalibrierschein ist auch ohne Unterschrift gultig.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
This calibration certificate is valid without a signature.

This calibration certificate is based on the German issue. In case of doubt only the German version is valid.

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe der Messgeratefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kdlner Strasse 71
DE - 42897 Remscheid

Telefon / Telephone
++49 (0) 2191 698-0
E-Mail: info.KRE@K:istler.com





Kalibrierlaboratorium fiir die Messgrésse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20030-180°

Gegenstand:
Object

Aufnehmer / Transducer:
Mod.Nr / Mod.No .:

Artikelnr. / Art.No. :

Auflésung / Resolution:
Serien-Nr. / Serial number :
Hersteller / Manufacturer:

Messgerat / Measuring box :

Mod.Nr / Mod.No .:
Artikelnr. / Art.No. :
Serien-Nr. / Serial number :
Hersteller / Manufacturer:

Drehwinkelaufnehmer mit Messgerat
angle transducer with measuring box

5413-4820/2

90145014

0,23 °

1033809

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group

Customer GmbH
Industriestr. 1
73463 Westhausen

Auftragsnummer: G000138256

Order No.

Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

Dieser Kalibrierschein ~ dokumentiert  die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerdtes bzw. dieser
Messeinrichtung und den zugehdérigen, durch
Normale festgelegten Werten der MessgroBe
Drehmoment unter vorgegebenen
Bedingungen.

Die verwendeten Normale sind riickgefiihrt auf
das DAKkS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.

Das angewandte Kalibrierverfahren ist validiert.
Fir die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.

This calibration document proves the result
from the determination of the coherence
between displayed values of this measuring
instrument resp. device and corresponding
torque values, that have been fixed by
comparisonstandards under given conditions.

The comparison standards applied are
traceable to the DAkKkS laboratory of Kistler
Remscheid GmbH which works according to
DIN EN ISO/IEC 17025.

The applied calibration procedure is validated.

The user is obliged to have the object re-
calibrated at appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der
Genehmigung des ausstellenden Kalibrierlaboratoriums.
Dieser Kalibrierschein ist auch ohne Unterschrift giiltig.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
This calibration certificate is valid without a signature.

This calibration certificate is based on the German issue. In case of doubt only the German version is valid.

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe der Messgeréatefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kélner Strasse 71
DE - 42897 Remscheid

Telefon / Telephone
++49 (0) 2191 698-0
E-Mail: info. KRE@Kistler.com





Messgeratefahigkeitsuntersuchung KlSTLER

Measurement Capability Test
Kalibrierlaboratorium flr die MessgréB8e Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration cetrtificate

measure. analyze. innovate.

V-57755

Gegenstand:
Object

Sensor / Sensor:

Mod.Nr / Mod.No:
Artikelnr. / Art.No:
Nennwert / Nom.value. :
Serien-Nr. / Serial number :
Hersteller / Manufacturer :

Messgerat / Measuring box :
Mod.Nr / Mod.No:

Artikelnr. / Art.No:

Serien-Nr. / Serial number:
Hersteller / Manufacturer :

Auftraggeber:
Customer

Auftragsnummer:
Order No.

Anzahl der Seiten des Kalibrierscheines:

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

30135004

30135004

10N-m

1026388

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Apex Tool Group
GmbH

Industriestr. 1
73463 Westhausen

G000138256
vom/from 2021-05-05

2

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-27

Dieser Kalibrierschein dokumentiert die Ergebnisse
aus der Ermittlung des Zusammenhangs zwischen
den angezeigten Werten dieses Messgerates bzw.
dieser Messeinrichtung und den zugehérigen, durch
Normale festgelegten Werten der MessgroBe
Drehmoment unter vorgegebenen Bedingungen.

Die verwendeten Normale sind riickgefiihrt auf das
DAKKS-Laboratorium der Kistler Remscheid GmbH,
welches nach DIN EN ISO/IEC 17025 arbeitet.

Das angewandte Kalibrierverfahren ist validiert.

Fir die Einhaltung einer angemessenen Frist zur
Wiederholung der Kalibrierung ist der Benutzer
verantwortlich.

This calibration document proves the result from the
determination of the coherence between displayed
values of this measuring instrument resp. device
and corresponding torque values, that have been
fixed by comparisonstandards under given
conditions.

The comparison standards applied are traceable to
the DAKKS laboratory of Kistler Remscheid GmbH
which works according to DIN EN ISO/IEC 17025.
The applied calibration procedure is validated.

The item user is responsible for recalibration at
appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unveréndert weiterverbreitet werden. Ausziige oder Anderungen bediirfen
der Genehmigung des ausstellenden Kalibrierlaboratoriums.
Dieser Kalibrierschein ist auch ohne Unterschrift giiltig

This calibration certificate may not be reproduced other then in full text except with the permission of the issuing laboratory.
This calibration certificate is valid without a signature.
This calibration certificate is based on the German issue. In case of doubt only the German version is valid.

Datum der Ausstellung
Date of issue

2021-05-06

Freigabe des Kalibrierscheins durch

Leiter des Kalibrierlaboratoriums

Bearbeiter
Person responsible

Approval of the calibration certificate by
Head of the calibration laboratory

Dr. rer. nat. Ludwig Freise

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kbélner Strasse 71
DE - 42897 Remscheid

Telefon / Telephone
++49 (0) 2191 698-0
E-Mail: info. KRE@Kistler.com





Kalibrierlaboratorium flr die Messgrésse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

Issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20031-40°

Gegenstand:
Object

Aufnehmer / Transducer:
Mod.Nr / Mod.No .:

Artikelnr. / Art.No. :

Auflésung / Resolution:
Serien-Nr. / Serial number :
Hersteller / Manufacturer :

Messgerat / Measuring box:

Mod.Nr / Mod.No .:
Artikelnr. / Art.No. :
Serien-Nr. / Serial number :
Hersteller / Manufacturer :

Drehwinkelaufnehmer mit Messgerat
angle transducer with measuring box

30135004

30135004

0,25°

1026388

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group
Customer GmbH

Industriestr. 1

73463 Westhausen
Auftragsnummer: G000138256
Order No. vom/from 2021-05-05
Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

Dieser  Kalibrierschein  dokumentiert  die
Ergebnisse aus der  Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerates bzw. dieser
Messeinrichtung und den zugehdrigen, durch
Normale festgelegten Werten der MessgréBe
Drehmoment unter vorgegebenen
Bedingungen.

Die verwendeten Normale sind riickgefuhrt auf
das DAKKS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.

Das angewandte Kalibrierverfahren ist validiert.
Fir die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.

This calibration document proves the result
from the determination of the coherence
between displayed values of this measuring
instrument resp. device and corresponding
torque values, that have been fixed by
comparisonstandards under given conditions.
The comparison standards applied are
traceable to the DAKKS laboratory of Kistler
Remscheid GmbH which works according to
DIN EN ISO/IEC 17025.

The applied calibration procedure is validated.
The user is obliged to have the object re-
calibrated at appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bedirfen der
Genehmigung des ausstellenden Kalibrierlaboratoriums.
Dieser Kalibrierschein ist auch ohne Unterschrift gultig.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
This calibration certificate is valid without a signature.

This calibration certificate is based on the German issue. In case of doubt only the German version is valid.

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe der Messgeratefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kdlner Strasse 71
DE - 42897 Remscheid

Telefon / Telephone
++49 (0) 2191 698-0
E-Mail: info.KRE@K:istler.com





Kalibrierlaboratorium fiir die Messgrésse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20031-180°

Gegenstand:
Object

Aufnehmer / Transducer:
Mod.Nr / Mod.No .:

Artikelnr. / Art.No. :

Auflésung / Resolution:
Serien-Nr. / Serial number :
Hersteller / Manufacturer:

Messgerat / Measuring box :

Mod.Nr / Mod.No .:
Artikelnr. / Art.No. :
Serien-Nr. / Serial number :
Hersteller / Manufacturer:

Drehwinkelaufnehmer mit Messgerat
angle transducer with measuring box

30135004

30135004

0,25°

1026388

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group

Customer GmbH
Industriestr. 1
73463 Westhausen

Auftragsnummer: G000138256

Order No.

Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

Dieser Kalibrierschein ~ dokumentiert  die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerdtes bzw. dieser
Messeinrichtung und den zugehdérigen, durch
Normale festgelegten Werten der MessgroBe
Drehmoment unter vorgegebenen
Bedingungen.

Die verwendeten Normale sind riickgefiihrt auf
das DAKkS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.

Das angewandte Kalibrierverfahren ist validiert.
Fir die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.

This calibration document proves the result
from the determination of the coherence
between displayed values of this measuring
instrument resp. device and corresponding
torque values, that have been fixed by
comparisonstandards under given conditions.

The comparison standards applied are
traceable to the DAkKkS laboratory of Kistler
Remscheid GmbH which works according to
DIN EN ISO/IEC 17025.

The applied calibration procedure is validated.

The user is obliged to have the object re-
calibrated at appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der
Genehmigung des ausstellenden Kalibrierlaboratoriums.
Dieser Kalibrierschein ist auch ohne Unterschrift giiltig.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
This calibration certificate is valid without a signature.

This calibration certificate is based on the German issue. In case of doubt only the German version is valid.

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe der Messgeréatefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kélner Strasse 71
DE - 42897 Remscheid

Telefon / Telephone
++49 (0) 2191 698-0
E-Mail: info. KRE@Kistler.com





Messgeratefahigkeitsuntersuchung KlSTLER

Measurement Capability Test
Kalibrierlaboratorium flr die MessgréB8e Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration cetrtificate

measure. analyze. innovate.

V-57756

Gegenstand:
Object

Sensor / Sensor:

Mod.Nr / Mod.No:
Artikelnr. / Art.No:
Nennwert / Nom.value. :
Serien-Nr. / Serial number :
Hersteller / Manufacturer :

Messgerat / Measuring box :
Mod.Nr / Mod.No:

Artikelnr. / Art.No:

Serien-Nr. / Serial number:
Hersteller / Manufacturer :

Auftraggeber:
Customer

Auftragsnummer:
Order No.

Anzahl der Seiten des Kalibrierscheines:

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

VM1698-4 50Nm

30135006

30135006

50 N-m

1024729

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Apex Tool Group
GmbH

Industriestr. 1
73463 Westhausen

G000138256
vom/from 2021-05-05

2

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-27

Dieser Kalibrierschein dokumentiert die Ergebnisse
aus der Ermittlung des Zusammenhangs zwischen
den angezeigten Werten dieses Messgerates bzw.
dieser Messeinrichtung und den zugehérigen, durch
Normale festgelegten Werten der MessgroBe
Drehmoment unter vorgegebenen Bedingungen.

Die verwendeten Normale sind riickgefiihrt auf das
DAKKS-Laboratorium der Kistler Remscheid GmbH,
welches nach DIN EN ISO/IEC 17025 arbeitet.

Das angewandte Kalibrierverfahren ist validiert.

Fir die Einhaltung einer angemessenen Frist zur
Wiederholung der Kalibrierung ist der Benutzer
verantwortlich.

This calibration document proves the result from the
determination of the coherence between displayed
values of this measuring instrument resp. device
and corresponding torque values, that have been
fixed by comparisonstandards under given
conditions.

The comparison standards applied are traceable to
the DAKKS laboratory of Kistler Remscheid GmbH
which works according to DIN EN ISO/IEC 17025.
The applied calibration procedure is validated.

The item user is responsible for recalibration at
appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unveréndert weiterverbreitet werden. Ausziige oder Anderungen bediirfen
der Genehmigung des ausstellenden Kalibrierlaboratoriums.
Dieser Kalibrierschein ist auch ohne Unterschrift giiltig

This calibration certificate may not be reproduced other then in full text except with the permission of the issuing laboratory.
This calibration certificate is valid without a signature.
This calibration certificate is based on the German issue. In case of doubt only the German version is valid.

Datum der Ausstellung
Date of issue

2021-05-06

Freigabe des Kalibrierscheins durch

Leiter des Kalibrierlaboratoriums

Bearbeiter
Person responsible

Approval of the calibration certificate by
Head of the calibration laboratory

Dr. rer. nat. Ludwig Freise

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kbélner Strasse 71
DE - 42897 Remscheid

Telefon / Telephone
++49 (0) 2191 698-0
E-Mail: info. KRE@Kistler.com



KNN61

Typewritten Text

VM1698-4  50Nm





Kalibrierlaboratorium flr die Messgrésse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

Issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20032-40°

Gegenstand:
Object

Aufnehmer / Transducer:
Mod.Nr / Mod.No .:

Artikelnr. / Art.No. :

Auflésung / Resolution:
Serien-Nr. / Serial number :
Hersteller / Manufacturer :

Messgerat / Measuring box:

Mod.Nr / Mod.No .:
Artikelnr. / Art.No. :
Serien-Nr. / Serial number :
Hersteller / Manufacturer :

Drehwinkelaufnehmer mit Messgerat
angle transducer with measuring box

VM1698-4 50Nm

30135006

30135006

0,25°

1024729

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group
Customer GmbH

Industriestr. 1

73463 Westhausen
Auftragsnummer: G000138256
Order No. vom/from 2021-05-05
Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

Dieser  Kalibrierschein  dokumentiert  die
Ergebnisse aus der  Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerates bzw. dieser
Messeinrichtung und den zugehdrigen, durch
Normale festgelegten Werten der MessgréBe
Drehmoment unter vorgegebenen
Bedingungen.

Die verwendeten Normale sind riickgefuhrt auf
das DAKKS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.

Das angewandte Kalibrierverfahren ist validiert.
Fir die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.

This calibration document proves the result
from the determination of the coherence
between displayed values of this measuring
instrument resp. device and corresponding
torque values, that have been fixed by
comparisonstandards under given conditions.
The comparison standards applied are
traceable to the DAKKS laboratory of Kistler
Remscheid GmbH which works according to
DIN EN ISO/IEC 17025.

The applied calibration procedure is validated.
The user is obliged to have the object re-
calibrated at appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bedirfen der
Genehmigung des ausstellenden Kalibrierlaboratoriums.
Dieser Kalibrierschein ist auch ohne Unterschrift gultig.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
This calibration certificate is valid without a signature.

This calibration certificate is based on the German issue. In case of doubt only the German version is valid.

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe der Messgeratefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kdlner Strasse 71
DE - 42897 Remscheid

Telefon / Telephone
++49 (0) 2191 698-0
E-Mail: info.KRE@K:istler.com



KNN61

Typewritten Text

VM1698-4  50Nm





Kalibrierlaboratorium fiir die Messgrésse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20032-180°

Gegenstand:
Object

Aufnehmer / Transducer:
Mod.Nr / Mod.No .:

Artikelnr. / Art.No. :

Auflésung / Resolution:
Serien-Nr. / Serial number :
Hersteller / Manufacturer:

Messgerat / Measuring box :

Mod.Nr / Mod.No .:
Artikelnr. / Art.No. :
Serien-Nr. / Serial number :
Hersteller / Manufacturer:

Drehwinkelaufnehmer mit Messgerat

angle transducer with measuring box

VM1698-4 50Nm

30135006

30135006

0,25°

1024729

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group

Customer GmbH
Industriestr. 1
73463 Westhausen

Auftragsnummer: G000138256

Order No.

Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

Dieser Kalibrierschein ~ dokumentiert  die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerdtes bzw. dieser
Messeinrichtung und den zugehdérigen, durch
Normale festgelegten Werten der MessgroBe
Drehmoment unter vorgegebenen
Bedingungen.

Die verwendeten Normale sind riickgefiihrt auf
das DAKkS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.

Das angewandte Kalibrierverfahren ist validiert.
Fir die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.

This calibration document proves the result
from the determination of the coherence
between displayed values of this measuring
instrument resp. device and corresponding
torque values, that have been fixed by
comparisonstandards under given conditions.

The comparison standards applied are
traceable to the DAkKkS laboratory of Kistler
Remscheid GmbH which works according to
DIN EN ISO/IEC 17025.

The applied calibration procedure is validated.

The user is obliged to have the object re-
calibrated at appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der
Genehmigung des ausstellenden Kalibrierlaboratoriums.
Dieser Kalibrierschein ist auch ohne Unterschrift giiltig.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
This calibration certificate is valid without a signature.

This calibration certificate is based on the German issue. In case of doubt only the German version is valid.

Datum der Ausstellung

Freigabe der Messgeréatefahigkeitsuntersuchung durch

Bearbeiter

Date of issue Stellv. Leiter des Kalibrierlaboratoriums Person in charge

Approval of the Measurement Capability Test by
Vice head of the calibration laboratory

2021-05-07 Michael Stader T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kélner Strasse 71
DE - 42897 Remscheid

Telefon / Telephone
++49 (0) 2191 698-0
E-Mail: info. KRE@Kistler.com



KNN61

Typewritten Text

VM1698-4  50Nm





Messgeratefahigkeitsuntersuchung KlSTLER

Measurement Capability Test
Kalibrierlaboratorium flr die MessgréB8e Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration cetrtificate

measure. analyze. innovate.

V-57757

Gegenstand:
Object

Sensor / Sensor:

Mod.Nr / Mod.No:
Artikelnr. / Art.No:
Nennwert / Nom.value. :
Serien-Nr. / Serial number :
Hersteller / Manufacturer :

Messgerat / Measuring box :
Mod.Nr / Mod.No:

Artikelnr. / Art.No:

Serien-Nr. / Serial number:
Hersteller / Manufacturer :

Auftraggeber:
Customer

Auftragsnummer:
Order No.

Anzahl der Seiten des Kalibrierscheines:

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

5413-4820/120

90145017

120 N-m

1019923

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Apex Tool Group
GmbH

Industriestr. 1
73463 Westhausen

G000138256
vom/from 2021-05-05

2

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-27

Dieser Kalibrierschein dokumentiert die Ergebnisse
aus der Ermittlung des Zusammenhangs zwischen
den angezeigten Werten dieses Messgerates bzw.
dieser Messeinrichtung und den zugehérigen, durch
Normale festgelegten Werten der MessgroBe
Drehmoment unter vorgegebenen Bedingungen.

Die verwendeten Normale sind riickgefiihrt auf das
DAKKS-Laboratorium der Kistler Remscheid GmbH,
welches nach DIN EN ISO/IEC 17025 arbeitet.

Das angewandte Kalibrierverfahren ist validiert.

Fir die Einhaltung einer angemessenen Frist zur
Wiederholung der Kalibrierung ist der Benutzer
verantwortlich.

This calibration document proves the result from the
determination of the coherence between displayed
values of this measuring instrument resp. device
and corresponding torque values, that have been
fixed by comparisonstandards under given
conditions.

The comparison standards applied are traceable to
the DAKKS laboratory of Kistler Remscheid GmbH
which works according to DIN EN ISO/IEC 17025.
The applied calibration procedure is validated.

The item user is responsible for recalibration at
appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unveréndert weiterverbreitet werden. Ausziige oder Anderungen bediirfen
der Genehmigung des ausstellenden Kalibrierlaboratoriums.
Dieser Kalibrierschein ist auch ohne Unterschrift giiltig

This calibration certificate may not be reproduced other then in full text except with the permission of the issuing laboratory.
This calibration certificate is valid without a signature.
This calibration certificate is based on the German issue. In case of doubt only the German version is valid.

Datum der Ausstellung
Date of issue

2021-05-06

Freigabe des Kalibrierscheins durch

Leiter des Kalibrierlaboratoriums

Bearbeiter
Person responsible

Approval of the calibration certificate by
Head of the calibration laboratory

Dr. rer. nat. Ludwig Freise

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kbélner Strasse 71
DE - 42897 Remscheid

Telefon / Telephone
++49 (0) 2191 698-0
E-Mail: info. KRE@Kistler.com





Kalibrierlaboratorium flr die Messgrésse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

Issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20033-40°

Gegenstand:
Object

Aufnehmer / Transducer:
Mod.Nr / Mod.No .:

Artikelnr. / Art.No. :

Auflésung / Resolution:
Serien-Nr. / Serial number :
Hersteller / Manufacturer :

Messgerat / Measuring box:

Mod.Nr / Mod.No .:
Artikelnr. / Art.No. :
Serien-Nr. / Serial number :
Hersteller / Manufacturer :

Drehwinkelaufnehmer mit Messgerat
angle transducer with measuring box

5413-4820/120

90145017

0,25°

1019923

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group
Customer GmbH

Industriestr. 1

73463 Westhausen
Auftragsnummer: G000138256
Order No. vom/from 2021-05-05
Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

Dieser  Kalibrierschein  dokumentiert  die
Ergebnisse aus der  Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerates bzw. dieser
Messeinrichtung und den zugehdrigen, durch
Normale festgelegten Werten der MessgréBe
Drehmoment unter vorgegebenen
Bedingungen.

Die verwendeten Normale sind riickgefuhrt auf
das DAKKS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.

Das angewandte Kalibrierverfahren ist validiert.
Fir die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.

This calibration document proves the result
from the determination of the coherence
between displayed values of this measuring
instrument resp. device and corresponding
torque values, that have been fixed by
comparisonstandards under given conditions.
The comparison standards applied are
traceable to the DAKKS laboratory of Kistler
Remscheid GmbH which works according to
DIN EN ISO/IEC 17025.

The applied calibration procedure is validated.
The user is obliged to have the object re-
calibrated at appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bedirfen der
Genehmigung des ausstellenden Kalibrierlaboratoriums.
Dieser Kalibrierschein ist auch ohne Unterschrift gultig.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
This calibration certificate is valid without a signature.

This calibration certificate is based on the German issue. In case of doubt only the German version is valid.

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe der Messgeratefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kdlner Strasse 71
DE - 42897 Remscheid

Telefon / Telephone
++49 (0) 2191 698-0
E-Mail: info.KRE@K:istler.com





Kalibrierlaboratorium fiir die Messgrésse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20033-180°

Gegenstand:
Object

Aufnehmer / Transducer:
Mod.Nr / Mod.No .:

Artikelnr. / Art.No. :

Auflésung / Resolution:
Serien-Nr. / Serial number :
Hersteller / Manufacturer:

Messgerat / Measuring box :

Mod.Nr / Mod.No .:
Artikelnr. / Art.No. :
Serien-Nr. / Serial number :
Hersteller / Manufacturer:

Drehwinkelaufnehmer mit Messgerat
angle transducer with measuring box

5413-4820/120

90145017

0,25°

1019923

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group

Customer GmbH
Industriestr. 1
73463 Westhausen

Auftragsnummer: G000138256

Order No.

Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

Dieser Kalibrierschein ~ dokumentiert  die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerdtes bzw. dieser
Messeinrichtung und den zugehdérigen, durch
Normale festgelegten Werten der MessgroBe
Drehmoment unter vorgegebenen
Bedingungen.

Die verwendeten Normale sind riickgefiihrt auf
das DAKkS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.

Das angewandte Kalibrierverfahren ist validiert.
Fir die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.

This calibration document proves the result
from the determination of the coherence
between displayed values of this measuring
instrument resp. device and corresponding
torque values, that have been fixed by
comparisonstandards under given conditions.

The comparison standards applied are
traceable to the DAkKkS laboratory of Kistler
Remscheid GmbH which works according to
DIN EN ISO/IEC 17025.

The applied calibration procedure is validated.

The user is obliged to have the object re-
calibrated at appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der
Genehmigung des ausstellenden Kalibrierlaboratoriums.
Dieser Kalibrierschein ist auch ohne Unterschrift giiltig.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
This calibration certificate is valid without a signature.

This calibration certificate is based on the German issue. In case of doubt only the German version is valid.

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe der Messgeréatefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kélner Strasse 71
DE - 42897 Remscheid

Telefon / Telephone
++49 (0) 2191 698-0
E-Mail: info. KRE@Kistler.com





Messgeratefahigkeitsuntersuchung KlSTLER

Measurement Capability Test
Kalibrierlaboratorium flr die MessgréB8e Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration cetrtificate

measure. analyze. innovate.

V-57758

Gegenstand:
Object

Sensor / Sensor:

Mod.Nr / Mod.No:
Artikelnr. / Art.No:
Nennwert / Nom.value. :
Serien-Nr. / Serial number :
Hersteller / Manufacturer :

Messgerat / Measuring box :
Mod.Nr / Mod.No:

Artikelnr. / Art.No:

Serien-Nr. / Serial number:
Hersteller / Manufacturer :

Auftraggeber:
Customer

Auftragsnummer:
Order No.

Anzahl der Seiten des Kalibrierscheines:

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

5413-4820/250

18034385

250 N-m

5537037

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Apex Tool Group
GmbH

Industriestr. 1
73463 Westhausen

G000138256
vom/from 2021-05-05

2

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-27

Dieser Kalibrierschein dokumentiert die Ergebnisse
aus der Ermittlung des Zusammenhangs zwischen
den angezeigten Werten dieses Messgerates bzw.
dieser Messeinrichtung und den zugehérigen, durch
Normale festgelegten Werten der MessgroBe
Drehmoment unter vorgegebenen Bedingungen.

Die verwendeten Normale sind riickgefiihrt auf das
DAKKS-Laboratorium der Kistler Remscheid GmbH,
welches nach DIN EN ISO/IEC 17025 arbeitet.

Das angewandte Kalibrierverfahren ist validiert.

Fir die Einhaltung einer angemessenen Frist zur
Wiederholung der Kalibrierung ist der Benutzer
verantwortlich.

This calibration document proves the result from the
determination of the coherence between displayed
values of this measuring instrument resp. device
and corresponding torque values, that have been
fixed by comparisonstandards under given
conditions.

The comparison standards applied are traceable to
the DAKKS laboratory of Kistler Remscheid GmbH
which works according to DIN EN ISO/IEC 17025.
The applied calibration procedure is validated.

The item user is responsible for recalibration at
appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unveréndert weiterverbreitet werden. Ausziige oder Anderungen bediirfen
der Genehmigung des ausstellenden Kalibrierlaboratoriums.
Dieser Kalibrierschein ist auch ohne Unterschrift giiltig

This calibration certificate may not be reproduced other then in full text except with the permission of the issuing laboratory.
This calibration certificate is valid without a signature.
This calibration certificate is based on the German issue. In case of doubt only the German version is valid.

Datum der Ausstellung
Date of issue

2021-05-06

Freigabe des Kalibrierscheins durch

Leiter des Kalibrierlaboratoriums

Bearbeiter
Person responsible

Approval of the calibration certificate by
Head of the calibration laboratory

Dr. rer. nat. Ludwig Freise

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kbélner Strasse 71
DE - 42897 Remscheid

Telefon / Telephone
++49 (0) 2191 698-0
E-Mail: info. KRE@Kistler.com





Kalibrierlaboratorium flr die Messgrésse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle K I S I L E R
Messgeratefahigkeitsuntersuchung

» measure. analyze. innovate.
Measurement Capability Test

erstellt durch das Kalibrierlaboratorium
Issued by the calibration laboratory

Kistler Remscheid GmbH
Ko6lner Strasse 71

DE - 42897 Remscheid Messgeratefahigkeitsuntersuchung W'MGF
Measurement Capability Test 20034-40°
Gegenstand: Drehwinkelaufnehmer mit Messgerit Dieser  Kalibrierschein ~ dokumentiert  die
Object angle transducer with measuring box Ergebnisse  aus  der  Ermittiung  des
Zusammenhangs zwischen den angezeigten
Aufnehmer / Transducer: Werten dieses Messgerates bzw. dieser
Mod.Nr/ Mod.No .: 5413-4820/250 Messeinrichtung und den zugehdrigen, durch
Artikelnr. / Art.No. - 18034385 Normale festgelegten Werten der MessgréBe
Auflésung / Resolution 0.25 ° Drehmoment unter vorgegebenen

. . . Bedingungen.

Serien-Nr. / Serial number: 55,37037 . ., Die verwendeten Normale sind ruckgefihrt auf
Hersteller / Manufacturer: Kistler Remscheid GmbH, 42897 Remscheid das DAKKS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN

Messgerat / Measuring box: ISO/IEC 17025 arbeitet.

Mod.Nr / Mod.No . 5413-5392/314B Das angewandte Kalibrierverfahren ist validiert.
Artikelnr. / Art.No.: 9014020 Fir die Einhaltung einer angemessenen Frist
Serien-Nr. / Serial number : 1024210 zur Wiederholung der Kalibrierung ist der
Hersteller / Manufacturer SCHATZ GmbH, 42897 Remscheid Benutzer verantwortlich.
This calibration document proves the result
Auftraggeber: Apex Tool Group from the determination of the coherence
Customer GmbH between displayed values of this measuring
instrument resp. device and corresponding
Industriestr. 1 torque values, that have been fixed by
73463 Westhausen comparisonstandards under given conditions.
. The comparison standards applied are
gﬁgﬁgﬁgummer' \(I;c?r(r)l?f1ri?:52?)21-05-05 traceable to the DAKKS laboratory of Kistler
’ Remscheid GmbH which works according to
. . . DIN EN ISO/IEC 17025.
Anzahl der Seiten des Kalibrierscheines: 3 The applied calibration procedure is validated.
Number of pages of the certificate The user is obliged to have the object re-
calibrated at appropriate intervals.
Datum der Kalibrierung: 2021-04-28

Date of calibration

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bedirfen der
Genehmigung des ausstellenden Kalibrierlaboratoriums.

Dieser Kalibrierschein ist auch ohne Unterschrift gultig.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.

This calibration certificate is valid without a signature.

This calibration certificate is based on the German issue. In case of doubt only the German version is valid.

Datum der Ausstellung Freigabe der Messgeratefahigkeitsuntersuchung durch Bearbeiter

Date of issue Stellv. Leiter des Kalibrierlaboratoriums Person in charge
Approval of the Measurement Capability Test by
Vice head of the calibration laboratory

2021-05-07 Michael Stader T. Poppe

Postanschrift / Mailing address Telefon / Telephone
Kistler Remscheid GmbH ++49 (0) 2191 698-0
Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com

Kdlner Strasse 71
DE - 42897 Remscheid





Kalibrierlaboratorium fiir die Messgrésse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle K I S I L E R
Messgeratefahigkeitsuntersuchung

s measure. analyze. innovate.
Measurement Capability Test y

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH
Koélner Strasse 71

DE - 42897 Remscheid Messgeratefahigkeitsuntersuchung W'MGF
Measurement Capability Test 20034-1 800
Gegenstand: Drehwinkelaufnehmer mit Messgerit Dieser  Kalibrierschein ~ dokumentiert  die
Object angle transducer with measuring box Ergebnisse aus der  Ermittlung  des
Zusammenhangs zwischen den angezeigten
Aufnehmer / Transducer: Werten dieses Messgerates bzw. dieser
Mod.Nr / Mod.No .: 5413-4820/250 Messeinrichtung und den zugehérigen, durch
Artikelnr. / Art.No. : 18034385 Normale festgelegten Werten der MessgroBe
Auflésung / Resolution: 0.25 ° Drehmoment unter vorgegebenen
. ) ’ Bedingungen.
Serien-Nr. / Serial number: 5537037

Die verwendeten Normale sind riickgefiihrt auf
das DAKkS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.

Hersteller / Manufacturer - Kistler Remscheid GmbH, 42897 Remscheid

Messgerat / Measuring box :

Mod.Nr/ Mod.No.: 5413-5392/314B Das angewandte Kalibrierverfahren ist validiert.
Artikelnr. / Art.No. : 9014020 Fir die Einhaltung einer angemessenen Frist
Serien-Nr. / Serial number : 1024210 zur Wiederholung der Kalibrierung ist der
Hersteller / Manufacturer: SCHATZ GmbH, 42897 Remscheid Benutzer verantwortlich.
This calibration document proves the result
Auftraggeber: Apex Tool Group from the determination of the coherence
Customer GmbH between displayed values of this measuring
instrument resp. device and corresponding
Industriestr. 1 torque values, that have been fixed by
73463 Westhausen comparisonstandards under given conditions.
. The comparison standards applied are
gL;z;arg;\'c/‘,gummer. 000138256 traceable to the DAkKkS laboratory of Kistler
’ Remscheid GmbH which works according to
) o . DIN EN ISO/IEC 17025.
Anzahl der Seiten des Kalibrierscheines: 3 The applied calibration procedure is validated.
Number of pages of the certificate The user is obliged to have the object re-
calibrated at appropriate intervals.
Datum der Kalibrierung: 2021-04-28

Date of calibration

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der
Genehmigung des ausstellenden Kalibrierlaboratoriums.

Dieser Kalibrierschein ist auch ohne Unterschrift giiltig.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.

This calibration certificate is valid without a signature.

This calibration certificate is based on the German issue. In case of doubt only the German version is valid.

Datum der Ausstellung Freigabe der Messgeréatefahigkeitsuntersuchung durch Bearbeiter

Date of issue Stellv. Leiter des Kalibrierlaboratoriums Person in charge
Approval of the Measurement Capability Test by
Vice head of the calibration laboratory

2021-05-07 Michael Stader T. Poppe

Postanschrift / Mailing address Telefon / Telephone
Kistler Remscheid GmbH ++49 (0) 2191 698-0
Kalibrierlaboratorium E-Mail: info. KRE@Kistler.com

Kélner Strasse 71
DE - 42897 Remscheid





Messgeratefahigkeitsuntersuchung KlSTLER

Measurement Capability Test
Kalibrierlaboratorium flr die MessgréB8e Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration cetrtificate

measure. analyze. innovate.

V-57759

Gegenstand:
Object

Sensor / Sensor:

Mod.Nr / Mod.No:
Artikelnr. / Art.No:
Nennwert / Nom.value. :
Serien-Nr. / Serial number :
Hersteller / Manufacturer :

Messgerat / Measuring box :
Mod.Nr / Mod.No:

Artikelnr. / Art.No:

Serien-Nr. / Serial number:
Hersteller / Manufacturer :

Auftraggeber:
Customer

Auftragsnummer:
Order No.

Anzahl der Seiten des Kalibrierscheines:

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

5413-4820/1k

90145013

1000 N-m

1030939

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Apex Tool Group
GmbH

Industriestr. 1
73463 Westhausen

G000138256
vom/from 2021-05-05

2

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-27

Dieser Kalibrierschein dokumentiert die Ergebnisse
aus der Ermittlung des Zusammenhangs zwischen
den angezeigten Werten dieses Messgerates bzw.
dieser Messeinrichtung und den zugehérigen, durch
Normale festgelegten Werten der MessgroBe
Drehmoment unter vorgegebenen Bedingungen.

Die verwendeten Normale sind riickgefiihrt auf das
DAKKS-Laboratorium der Kistler Remscheid GmbH,
welches nach DIN EN ISO/IEC 17025 arbeitet.

Das angewandte Kalibrierverfahren ist validiert.

Fir die Einhaltung einer angemessenen Frist zur
Wiederholung der Kalibrierung ist der Benutzer
verantwortlich.

This calibration document proves the result from the
determination of the coherence between displayed
values of this measuring instrument resp. device
and corresponding torque values, that have been
fixed by comparisonstandards under given
conditions.

The comparison standards applied are traceable to
the DAKKS laboratory of Kistler Remscheid GmbH
which works according to DIN EN ISO/IEC 17025.
The applied calibration procedure is validated.

The item user is responsible for recalibration at
appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unveréndert weiterverbreitet werden. Ausziige oder Anderungen bediirfen
der Genehmigung des ausstellenden Kalibrierlaboratoriums.
Dieser Kalibrierschein ist auch ohne Unterschrift giiltig

This calibration certificate may not be reproduced other then in full text except with the permission of the issuing laboratory.
This calibration certificate is valid without a signature.
This calibration certificate is based on the German issue. In case of doubt only the German version is valid.

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe des Kalibrierscheins durch

Leiter des Kalibrierlaboratoriums

Bearbeiter
Person responsible

Approval of the calibration certificate by
Head of the calibration laboratory

Dr. rer. nat. Ludwig Freise

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kbélner Strasse 71
DE - 42897 Remscheid

Telefon / Telephone
++49 (0) 2191 698-0
E-Mail: info. KRE@Kistler.com





Kalibrierlaboratorium flr die Messgrésse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

Issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20035-40°

Gegenstand:
Object

Aufnehmer / Transducer:
Mod.Nr / Mod.No .:

Artikelnr. / Art.No. :

Auflésung / Resolution:
Serien-Nr. / Serial number :
Hersteller / Manufacturer :

Messgerat / Measuring box:

Mod.Nr / Mod.No .:
Artikelnr. / Art.No. :
Serien-Nr. / Serial number :
Hersteller / Manufacturer :

Drehwinkelaufnehmer mit Messgerat
angle transducer with measuring box

5413-4820/1k

90145013

0,25°

1030939

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group
Customer GmbH

Industriestr. 1

73463 Westhausen
Auftragsnummer: G000138256
Order No. vom/from 2021-05-05
Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

Dieser  Kalibrierschein  dokumentiert  die
Ergebnisse aus der  Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerates bzw. dieser
Messeinrichtung und den zugehdrigen, durch
Normale festgelegten Werten der MessgréBe
Drehmoment unter vorgegebenen
Bedingungen.

Die verwendeten Normale sind riickgefuhrt auf
das DAKKS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.

Das angewandte Kalibrierverfahren ist validiert.
Fir die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.

This calibration document proves the result
from the determination of the coherence
between displayed values of this measuring
instrument resp. device and corresponding
torque values, that have been fixed by
comparisonstandards under given conditions.
The comparison standards applied are
traceable to the DAKKS laboratory of Kistler
Remscheid GmbH which works according to
DIN EN ISO/IEC 17025.

The applied calibration procedure is validated.
The user is obliged to have the object re-
calibrated at appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bedirfen der
Genehmigung des ausstellenden Kalibrierlaboratoriums.
Dieser Kalibrierschein ist auch ohne Unterschrift gultig.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
This calibration certificate is valid without a signature.

This calibration certificate is based on the German issue. In case of doubt only the German version is valid.

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe der Messgeratefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kdlner Strasse 71
DE - 42897 Remscheid

Telefon / Telephone
++49 (0) 2191 698-0
E-Mail: info.KRE@K:istler.com





Kalibrierlaboratorium fiir die Messgrésse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20035-180°

Gegenstand:
Object

Aufnehmer / Transducer:
Mod.Nr / Mod.No .:

Artikelnr. / Art.No. :

Auflésung / Resolution:
Serien-Nr. / Serial number :
Hersteller / Manufacturer:

Messgerat / Measuring box :

Mod.Nr / Mod.No .:
Artikelnr. / Art.No. :
Serien-Nr. / Serial number :
Hersteller / Manufacturer:

Drehwinkelaufnehmer mit Messgerat
angle transducer with measuring box

5413-4820/1k

90145013

0,25°

1030939

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group

Customer GmbH
Industriestr. 1
73463 Westhausen

Auftragsnummer: G000138256

Order No.

Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

Dieser Kalibrierschein ~ dokumentiert  die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerdtes bzw. dieser
Messeinrichtung und den zugehdérigen, durch
Normale festgelegten Werten der MessgroBe
Drehmoment unter vorgegebenen
Bedingungen.

Die verwendeten Normale sind riickgefiihrt auf
das DAKkS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN
ISO/IEC 17025 arbeitet.

Das angewandte Kalibrierverfahren ist validiert.
Fir die Einhaltung einer angemessenen Frist
zur Wiederholung der Kalibrierung ist der
Benutzer verantwortlich.

This calibration document proves the result
from the determination of the coherence
between displayed values of this measuring
instrument resp. device and corresponding
torque values, that have been fixed by
comparisonstandards under given conditions.

The comparison standards applied are
traceable to the DAkKkS laboratory of Kistler
Remscheid GmbH which works according to
DIN EN ISO/IEC 17025.

The applied calibration procedure is validated.

The user is obliged to have the object re-
calibrated at appropriate intervals.

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der
Genehmigung des ausstellenden Kalibrierlaboratoriums.
Dieser Kalibrierschein ist auch ohne Unterschrift giiltig.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
This calibration certificate is valid without a signature.

This calibration certificate is based on the German issue. In case of doubt only the German version is valid.

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe der Messgeréatefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kélner Strasse 71
DE - 42897 Remscheid

Telefon / Telephone
++49 (0) 2191 698-0
E-Mail: info. KRE@Kistler.com





		Leere Seite

		Measurement capability_2.pdf

		VM1698-4_2Nm_Kal_fähig

		VM1698-4_2Nm_W40_fähig

		VM1698-4_2Nm_W180_fähig

		VM1698-4_10Nm_Kal_fähig

		VM1698-4_10Nm_W40_fähig

		VM1698-4_10Nm_W180_fähig

		VM1698-4_50Nm_Kal_fähig

		VM1698-4_50Nm_W40_fähig

		VM1698-4_50Nm_W180_fähig

		VM1698-4_120Nm_Kal_fähig

		VM1698-4_120Nm_W40_fähig

		VM1698-4_120Nm_W180_fähig

		VM1698-4_250Nm_Kal_fähig

		VM1698-4_250Nm_W40_fähig

		VM1698-4_250Nm_W180_fähig

		VM1698-4_1000Nm_Kal_fähig

		VM1698-4_1000Nm_W40_fähig

		VM1698-4_1000Nm_W180_fähig









