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Cleco

Production Tools Fixtured Spindle

Type: Cleco - 3BD-3B300A-3K2D-3ZB

Order no.: 3BD300T1S-A

This homologation also applies to type(s):

Cleco - 3BD-3B300A-2/3K2D-3ZB
Cleco - 3BDU-3B300A-3K2D-3ZB
Cleco - 3BDU-3B300A-2/3K2D-3ZB
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SISSSEEE S Homologation of nutrunners

Cleco - 3BD-3B300A-3K2D-3ZB

Fixtured Spindle

Order no.: 3BD300T1S-A

Included Type Order no.
Cleco - 3BD-3B300A-2/3K2D-3ZB 3BD300T2S-A
Cleco - 3BDU-3B300A-3K2D-3ZB 3BDU300T1S-A
Cleco - 3BDU-3B300A-2/3K2D-3ZB 3BDU300T2S-A

Machine type: Fixtured Spindle

Torque range: 30 Nm to 300 Nm

Max speed: 480 rpm

Certified serial nos.: 1017165, 1017166, 1017167

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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Homologation of nutrunners

Apex Tool Group Cum/ Coi values achieved

] Accuracy class: 7 %
According VDI/VDE 2647 February 2013

Fixtured Spindle

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 50s
Test torque 111,00 Nm 246,00 Nm 300,00 Nm
g Speed in 1st stage 480 rpm 480 rpm 425 rpm 425 rpm 425 rpm 425 rpm
8. Speed in last stage 50 rpm 50 rpm 50 rpm 50 rpm 50 rpm 50 rpm
% Angle start torque 55,50 Nm 123,00 Nm 150,00 Nm
1)
g Cm 13,85 17,81 19,06 18,86 8,63 13,74
o 1017165
8 Conk 12,65 17,06 16,07 17,81 7,28 13,43
? Cn 13,17 19,68 15,16 17,62 10,58 14,69
Q 1017166
% Crnk 11,50 19,58 12,60 16,29 9,19 14,39
Cn 14,57 16,67 15,18 15,97 9,42 14,42
1017167
Crnk 12,45 16,63 11,93 14,54 7,90 14,35
. Cm 13,17 16,67 15,16 15,97 8,63 13,74
Min. C,/Cpry
Crk 11,50 16,63 11,93 14,54 7,28 13,43
Target: >1.67 Rating
Cm 8,63 OK
Capability index
Crmik 7,28 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 10s
Angle start torque 60,00 Nm 60,00 Nm
Test torque 180,00 Nm 240,00 Nm
Speed in 1st stage 300 rpm 300 rpm
Speed in last stage 50 rpm 50 rpm
Torque + 0,67 % + 0,56 %
1017165
Angle + 1,1° + 2,2°
Torque + 0,66 % + 0,51 %
1017166
Angle + 1,3° + 2,4°
Torque + 0,43 % + 0,49 %
1017167
Angle + 1,3° + 2,6°
Target: £ 7% Target: + 7%
Torque
Actual: + 0,67 % Actual: + 0,56 %
Rating OK OK
Target: + 5° Target: + 10°
Angle
Actual: + 1,3° Actual: + 2,6°
Rating OK OK
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Document no: 009/2022
Date: 16.12.2022
Test sheet no. 1a
General specifications
Manufacturer:  Apex Tool Group Assembly tool type
Tool model: 3BD-3B300A-3K2D-3ZB Serial numbers:

Torque range: 30 Nm to 300 Nm

Annex 1

Page 1 of 2

Fixtured Spindle

1017165, 1017166, 1017167

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 joint at 80% torque) on the handle:

Output type:
Output drive size:

380 VDC

1880 w

12,80 kg

15 m

14 mm
480 rpm
480 rpm

0 rpm

64,9 dB(A)

start end

22°C 55°C

Square drive
3/4 inches
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Document no:

Date:

009/2022
16.12.2022

Manufacturer:  Apex Tool Group

Controller type: MPRO400GCD-P

Test sheet no. 1b

Specifications of controller

Serial number:

Software version:

Annex 1

Page 2 of 2

AXABHO0001

S$168813-1.12.0.61436-Test 03.03.21

Fastening Strategy:

Options:

Angle of rotation resolution:
Torque accuracy:

Programming:

Printer interface:

Additional inputs and outputs:

Isolation transformer:

Network:

Current shut-off:

Torque control:

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

Pre-load control:

Prevailing torque:

Angle correction:

Pulsing:

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

Other procedures:

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

Yes
Yes
Yes
Yes
Yes
No

Yes

No

No

Yes

Yes

Yes

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: 009/2022

Date:

Note:

16.12.2022

Multi-stage tightening system

Single-stage tightening system

Manufacturer: Apex Tool Group

Test sheet no. 2

Machine Capability Study 30 %

0

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

Hard joint (H)

Soft joint (L)

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

ka

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

670,05 Nm / Revolution
55,34 Nm / Revolution
H

103,23 118,77 Nm
7
111,68
0,19
1,12
13,85
12,65

Capability is reached if minimum C,, value 21.67

Speed 50 rpm

Speed 100 %

Serial no:

111,00 Nm

13,85
12,65

SN: 1017165 Page 3 of 67

Annex 2

Page 1 of 3

10,42 %

480 rpm

1017165

Angle degree 30°
Angle degree 360°

L

103,23 - 118,77 Nm
7%
110,67 Nm
0,15 Nm
0,87 Nm
17,81
17,06
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Cleco Machine Capability Study Page 1/1
Production Tools Control Sys‘[em
Plant ATG Westhausen ‘ Operator Name  Stinder Date  11.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
T
Serial No. 1017165_d Char.Descr. VM1698-4 Nom.val. 111,00 7,77 'USL 118,77
,,,,,,,,,, R —
Serial No. 1024210 Unit Nm -7,77 :LSL 103,23
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 11.05.2022 09:30:44 to 11.05.2022 09:45:36
Rem.  TQ 30% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.648M; Speed: 480/50 rpm;
N USL
118
116
1 i
=114
T 112 Tooro@oooidtng 20000 605t o000 5tk I ool S e oo oot oS S 000005 X 5
3 110
) -
> 108
106 —
104 —
i LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
x-36r3s X-3%+3s
o5 7LSL X USLﬁ o5 LSL ‘ >‘( - USL 0,001
] C 1 99,99 [ L’
T 7 rg — 0,1
220 -20 & 99,5 s
- S B H§ 5
g 15 E ; 15 CIg)_ ,o\g. 70 . . 30 g
© . -8 o i o
8 ] C E 5 i 95 !
8 ] C & il
< 5 5 Kol 99,5
] E 01 T
] r ’1 i 99,99
0 T ‘ T ‘ T ‘ T T ‘ T ‘ T ‘ T 0 0,001 T T T T T T T T T
104 106 108 110 112 114 116 118 104 106 108 110 112 114 116 118
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 111.00 X 111.6757
LSL 103.23 Xmin 111.27 X-3s 111.1148
USL 118.77 Xmax 112.21 X+3s 112.2366
T 15.54 R 0.94 6s 1.1218
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 M114 O =Sums
Potential Capability index = Cm 13.85
Critical capability index = C mk 12.65
Eis The requirements were met (Cm,Cmk) e

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165 _DIMD

SN: 1017165 Page 4 of 67
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Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 11.05.2022
Serial No.  1017165_d Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 111,00
Ord. No 3BD300T1S-A ial 1024210 LSL 103,23

. No. Serial No. USL 118,77

Remark TQ 30% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.646 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 111,66 | 111,42 | 111,47 @ 111,69 | 111,66 @ 111,84 | 111,59 | 111,54 | 111,47 111,64
102421C VM1698-4 Grad 31,25 31,50 31,00 32,75 31,25 32,00 31,50 31,50 31,50 31,75
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 111,27 | 111,64 | 111,47 | 111,74 | 111,56 @ 111,39 | 111,76 @ 111,32 | 111,69 111,59
102421C VM1698-4 Grad 31,75 31,00 31,75 31,50 31,00 31,00 30,75 30,50 30,75 31,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 111,74 | 111,69 | 111,69 | 111,71 | 111,52 @ 112,18 | 111,64 @ 111,52 | 111,96 111,76
102421C VM1698-4 Grad 30,75 30,50 30,50 29,75 30,25 30,50 29,75 29,75 30,25 29,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 111,69 | 111,61 | 111,54 @ 111,84 | 111,64 @ 112,03 | 111,49 @ 111,89 | 111,61 111,71

102421C VM1698-4 Grad 29,50 30,50 29,75 29,75 29,50 29,75 29,25 30,00 29,50 29,25

Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 111,61 | 112,01 | 111,91 | 111,81 | 111,49 | 111,56 | 111,79 @ 111,69 | 111,44 | 111,42
102421C VM1698-4 Grad 29,50 29,50 30,75 30,50 30,25 30,00 30,00 30,75 30,00 30,25
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 111,47 | 111,54 | 111,76 | 112,01 | 111,69 | 111,47 § 111,49 @ 111,96 111,42 | 111,81
102421C VM1698-4 Grad 29,75 29,75 30,50 29,75 30,25 29,75 29,25 30,25 29,75 30,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 111,71 | 112,22 | 111,71 | 111,59 | 111,54 | 111,89 @ 111,69 | 111,71 111,49 | 111,84
102421C VM1698-4 Grad 30,25 29,75 29,50 29,50 29,25 30,25 29,50 30,25 30,25 30,25
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 111,49 | 111,52 | 111,74 | 111,59 | 111,74 | 111,64 111,39 @ 111,89 | 111,37 | 111,69
102421C VM1698-4 Grad 29,25 29,25 29,75 29,25 30,25 29,75 29,75 30,25 29,75 29,75
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165 DD

SN: 1017165 Page 5 of 67





Cleco Machine Capability Study Page

Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 11.05.2022
Serial No.  1017165_d Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 111,00
Ord. No 3BD300T1S-A ial 1024210 LSL 103,23
. No. Serial No. USL 118,77

Remark TQ 30% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.646 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 111,79 | 111,61 | 111,91 | 111,91 | 111,52 | 111,91 @ 111,79 | 111,61 112,11 | 111,44
102421C VM1698-4 Grad 30,50 29,75 30,00 29,50 29,50 31,00 30,75 29,50 30,25 30,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 111,74 | 111,86 | 111,89 | 111,81 | 111,79 | 111,71 § 111,64 @ 111,56 | 111,79 | 111,52
102421C VM1698-4 Grad 29,75 30,00 29,75 29,50 29,75 30,00 29,50 29,25 30,00 30,25
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165 DD

SN: 1017165 Page 6 of 67





Cleco Machine Capability Study Page 1/1
Production Tools Tool System

Plant ATG Westhausen ‘ Operator Name  Suinder Date  11.05.2022

Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes

Serial No. 1017165_d Char.Descr. 3K2D Nom.val. 111,00 7,77 i USL 118,77

Serial No. 207216 Unit Nm 7,77 ILSL 10323

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 11.05.2022 09:30:44 to 11.05.2022 09:45:36

Rem.  TQ 30% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.648M; Speed: 480/50 rpm;

7 USL
118
116
T 1144
€. ] ——  X+3s
2,112 %35
a J
¢ 110+
& J
108
106 —
104
i LSL
T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
o5 7LSL USLﬁ o5 LSL USL 0,001
3 L 1 99,99
T 7 rg 01
2207 20 & 99,5
qC:.) ] S ' 95 5
8157 F5¢ = 70 30 =
= 31 C g = &
[0 - - —- T
£ 107 F10 £ o 30 70 &
2 Eoo2 5 95 !
o 31 C S
< 5 5 © 99,5
3 L o 0,1
31 C 99,99
0 T ‘ T ‘ T ‘ T I I T I T I T 0 0,001
104 106 108 110 112 114 116 118 104 106 108 110 112 114 116 118
3K2D [Nm] ND — 3K2D [Nm] ND —
Drawing Values Collected Values Statistics
Tm 111.00 X 112.1250
LSL 103.23 Xmin 111.60 X-3s 111.5733
USL 118.77 Xmax 112.60 X+3s 112.6767
T 15.54 R 1.00 6s 1.1033
N<T> 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 M114 O =Sums
Potential Capability index = Cm 14.09
Critical capability index = C mk 12.05
Eis The requirements were met (Cm,Cmk) e

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165D&D.

SN: 1017165 Page 7 of 67
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Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 11.05.2022
Serial No.  1017165_d Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD o
Ord. No 3BD300T1S-A ial 207216 LSL 103,23

. No. Serial No. USL 118,77

Remark TQ 30% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.646 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207216 3K2D Nm 112,20 | 112,20 | 111,90 | 112,20 | 112,10 | 112,20 | 112,20 | 112,20 | 112,10 | 112,00
207216 3K2D Grad 32,00 32,00 31,00 33,00 32,00 33,00 32,00 32,00 32,00 32,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207216 3K2D Nm 111,90 | 121,90 | 112,00 | 112,20 | 112,20 | 112,10 | 112,30 | 111,70 | 112,20 | 112,10
207216 3K2D Grad 32,00 32,00 32,00 32,00 31,00 31,00 31,00 31,00 31,00 32,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207216 3K2D Nm 112,40 | 112,20 | 112,00 | 112,20 | 112,00 | 112,60 | 112,00 | 112,10 | 112,30 | 112,30
207216 3K2D Grad 31,00 31,00 31,00 30,00 31,00 31,00 30,00 30,00 31,00 30,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207216 3K2D Nm 112,20 | 112,00 | 111,90 | 112,40 | 112,10 | 112,40 | 111,90 @ 112,20 | 112,10 | 112,10
207216 3K2D Grad 30,00 31,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207216 3K2D Nm 112,20 | 112,40 | 112,30 | 112,30 | 111,90 | 112,10 | 112,20 | 111,90 | 112,00 | 112,00
207216 3K2D Grad 30,00 30,00 32,00 31,00 31,00 30,00 30,00 31,00 30,00 31,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207216 3K2D Nm 112,00 | 112,10 | 112,20 | 112,40 & 112,10 | 111,80 | 111,90 @ 112,30 | 111,80 | 112,30
207216 3K2D Grad 30,00 30,00 31,00 30,00 31,00 30,00 30,00 31,00 30,00 30,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207216 3K2D Nm 112,20 | 112,40 | 112,40 | 112,20 | 112,00 | 112,10 | 112,20 | 112,10 | 111,90 | 112,20
207216 3K2D Grad 31,00 30,00 30,00 30,00 30,00 31,00 30,00 30,00 31,00 31,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207216 3K2D Nm 111,90 | 112,00 | 112,30 | 112,20 | 112,30 | 112,10 | 111,80 @ 112,40 | 112,00 | 112,00
207216 3K2D Grad 29,00 29,00 30,00 30,00 31,00 30,00 30,00 31,00 31,00 30,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165D&D.
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Cleco Machine Capability Study Page

Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 11.05.2022
Serial No.  1017165_d Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD o
Ord. No 3BD300T1S-A ial 207216 LSL 103,23
. No. Serial No. USL 118,77

Remark TQ 30% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.646 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207216 3K2D Nm 112,20 | 112,20 | 112,30 | 112,50 | 111,90 | 112,10 | 112,00 | 112,10 | 112,60 | 111,60
207216 3K2D Grad 31,00 30,00 30,00 30,00 30,00 31,00 31,00 30,00 30,00 31,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207216 3K2D Nm 112,10 | 112,20 | 112,30 | 112,20 | 112,10 | 112,10 | 111,90 @ 112,10 | 112,30 | 111,90
207216 3K2D Grad 30,00 30,00 30,00 30,00 30,00 30,00 30,00 29,00 30,00 31,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165D&D.
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: 3BD-3B300A-3K2D-3ZB Angle degree:  30°
Serial no: 1017165 Test torque: 111,0 Nm
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C|eco Machine Capability Study Page 1/1
Production Tools COﬂtI’Ol System

Plant ATG Westhausen ‘ Operator Name  Siinder Date 11.05.2022

Ord. No.  3BD300T1S-A Parttype 3BD-3B300A-3K2D-3ZB ‘Contr-item yes

Serial No. 1017165_c Char.Descr. VM1698-4 Nom.val. 111,00 7,77 i UsL 118,77

Serial No. 1024210 Unit Nm 7,77 ILSL 10323 |
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 11.05.2022 09:52:59 to 11.05.2022 10:11:27
Rem.  TQ 30% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.64M,; Speed: 480/50 rpm;

USL

X+3s
X-3s
104
i 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
3 L 1 99,99
T 7 rg 01
2207 =20 = 99,5
OC:’ 1 B ? 1 95 5
g 15 F158 = 70 30 =
= 31 C g = &
[0 - ~ —- T
£ 107 F10 £ o 30 70 &
2 Fo2 5 95 !
o 31 L S
< 5 5 © 99,5
] r « 0,1
31 C 99,99
0 T ‘ T ‘ T ‘ T T ‘ T ‘ T ‘ T 0 0,001 T T T T T T T
104 106 108 110 112 114 116 118 104 106 108 110 112 114 116 118
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 111.00 X 110.6738
LSL 103.23 Xmin 110.28 X-3s 110.2374
USL 118.77 Xmax 111.00 X+3s 111.1102
T 15.54 R 0.72 6s 0.8728
N<T> 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 M114 O =Sums
Potential Capability index = Cm 17.81
Critical capability index = C mk 17.06
Eis The requirements were met (Cm,Cmk) e

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 11.05.2022
Serial No.  1017165_c Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 111,00
Ord. No 3BD300T1S-A ial 1024210 LSL 103,23
. No. Serial No. USL 118,77

Remark TQ 30% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.646 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 110,28 | 110,36 | 110,31 | 110,48 | 110,55 | 110,70 | 110,55 | 110,60 | 110,58 | 110,70
102421C VM1698-4 Grad 344,75 | 368,00 359,75 356,50 370,50 354,00 351,75 | 347,75 | 348,00 367,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 110,90 | 110,78 | 110,70 | 110,73 | 110,95 | 110,65 | 110,38 | 110,60 | 110,43 | 110,63
102421C VM1698-4 Grad 351,25 @ 351,50 343,50 331,75 364,00 352,50 352,00 @ 350,75 @ 350,25 359,50
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 110,70 | 110,70 | 110,65 | 110,55 | 110,53 | 110,55 | 110,46 @ 110,53 | 110,36 | 110,73
102421C VM1698-4 Grad 357,75 | 366,75 347,50 334,00 341,25 335,00 357,00 @ 344,25 @ 350,25 351,25
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 110,65 | 110,55 | 110,65 | 110,75 | 110,75 | 110,83 | 110,73 | 110,78 | 110,80 | 110,78
102421C VM1698-4 Grad 347,50 @ 359,75 361,00 347,25 341,75 351,75 361,25 @ 347,00 @ 358,50 368,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 110,78 | 110,68 | 110,95 | 110,85 | 110,83 | 110,73 | 110,60 & 111,00 A 110,78 | 110,90
102421C VM1698-4 Grad 360,25 @ 360,75 369,00 382,50 379,75 363,75 378,75 | 366,50 @ 351,50 363,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 110,95 | 110,60 | 110,48 | 110,90 @ 110,75 | 110,75 | 110,68 | 110,78 | 110,70 | 110,88
102421C VM1698-4 Grad 355,25 | 372,50 365,75 361,00 356,25 353,00 357,25 | 360,00 374,50 360,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 110,75 | 110,73 | 110,73 | 110,51 | 110,70 | 110,55 | 110,65 | 110,78 | 110,65 | 110,90
102421C VM1698-4 Grad 372,25 | 366,50 347,25 358,75 369,00 347,25 355,75 | 354,75 @ 372,25 352,75
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 110,68 | 110,85 | 110,90 | 110,63 | 110,58 | 110,53 | 110,53 | 110,78 | 110,65 | 110,70
102421C VM1698-4 Grad 369,75 = 356,75 369,75 369,75 372,75 377,50 361,00 363,75 @ 363,75 361,50
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165 RD
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Cleco Machine Capability Study Page

Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 11.05.2022
Serial No.  1017165_c Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 111,00
Ord. No 3BD300T1S-A ial 1024210 LSL 103,23
. No. Serial No. USL 118,77

Remark TQ 30% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.646 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 110,43 | 110,60 | 110,65 | 110,83 | 110,78 | 110,65 | 110,55 | 110,65 | 110,60 | 110,68
102421C VM1698-4 Grad 362,00 | 362,00 | 352,00 | 359,50 | 356,50 | 366,00 | 364,25 | 349,75 | 363,00 @ 356,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 110,58 | 110,58 | 110,70 | 110,70 | 110,73 | 110,80 | 110,73 | 110,75 | 110,55 | 110,60
102421C VM1698-4 Grad 357,75 | 357,50 | 354,75 | 358,75 | 347,50 | 356,00 | 355,75 | 358,25 | 354,50 | 344,75
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165 RD
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Cleco Machine Capability Study Page 1/1
Production Tools Tool System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  11.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017165 _c Char.Descr. 3K2D Nom.val. 111,00 7,77 i USL 118,77
Serial No. 207216 Unit Nm 7,77 LSL 103,23
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 11.05.2022 09:53:00 to 11.05.2022 10:11:27
Rem.  TQ 30% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.646M; Speed: 480/50 rpm;
N USL
118
116
T 1144
'g -
Z 112+ _ =
g G TG TR , oo TSR oSBT 2 X $ASS
¢ 110+
& J
108 —
106 —
104 —
i LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
*WBe3s X
:LSL ‘X‘ USL: , 0005 LSL USL 0,001
1355 I £35 o ’ 0.1
330 | 30 T 99§;: i
S 25 I RN _
3 I = <) 70 30 X
£20° 203 & =
3 Wl F d= (e 30 70 iy
2 15 1A 15 o 5 o5 )
2107 I 10
< B = ] 99,5
5 i F5 0,1
3 ‘ F 99,99
0 T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T 0 0,001 T T T T T T T T
104 106 108 110 112 114 116 118 104 106 108 110 112 114 116 118
3K2D [Nm] ND — 3K2D [Nm] ND —
Drawing Values Collected Values Statistics
Tm 111.00 X 111.1490
LSL 103.23 Xmin 111.00 X-3s 110.8314
USL 118.77 Xmax 111.50 X+3s 111.4666
T 15.54 R 0.50 6s 0.6353
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 M114 O =Sums
Potential Capability index = Cm 24.46
Critical capability index = C mk 23.99
Eis The requirements were met (Cm,Cmk) e

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 11.05.2022
Serial No.  1017165_c Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD o
Ord. No 3BD300T1S-A ial 207216 LSL 103,23

. No. Serial No. USL 118,77

Remark TQ 30% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.646 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207216 3K2D Nm 111,00 | 111,10 | 121,20 | 111,00 | 111,00 | 121,20 | 111,20 | 111,10 | 111,00 | 111,20
207216 3K2D Grad 348,00 @ 369,00 362,00 358,00 373,00 356,00 353,00 @ 349,00 @ 349,00 368,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207216 3K2D Nm 111,40 | 121,30 | 111,20 | 111,30 | 112,30 | 121,20 | 111,20 & 111,20 | 111,00 | 111,10
207216 3K2D Grad 351,00 @ 354,00 347,00 333,00 365,00 353,00 353,00 @ 353,00 351,00 361,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207216 3K2D Nm 111,10 | 111,10 | 121,20 | 111,00 | 112,20 | 121,20 | 111,20 & 111,20 | 111,00 | 111,20
207216 3K2D Grad 361,00 367,00 349,00 337,00 343,00 337,00 360,00 @ 347,00 @ 353,00 353,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207216 3K2D Nm 111,10 | 111,10 | 121,00 | 111,20 | 112,30 | 121,20 | 111,20 | 112,30 | 111,20 | 111,00
207216 3K2D Grad 350,00 @ 361,00 362,00 347,00 344,00 353,00 362,00 @ 348,00 @ 360,00 369,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207216 3K2D Nm 111,20 | 111,00 | 111,20 | 111,20 | 111,00 | 121,20 | 111,20 & 112,30 | 111,20 | 111,10
207216 3K2D Grad 363,00 362,00 370,00 384,00 380,00 364,00 380,00 @ 367,00 @ 353,00 364,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207216 3K2D Nm 111,50 | 111,20 | 111,20 | 111,30 | 111,10 | 121,20 | 111,20 & 111,20 | 111,20 | 111,40
207216 3K2D Grad 358,00 @ 374,00 371,00 362,00 358,00 355,00 358,00 @ 361,00 377,00 362,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207216 3K2D Nm 111,10 | 121,10 | 121,20 | 111,00 | 112,20 | 121,20 | 111,00 & 112,30 | 111,10 | 111,10
207216 3K2D Grad 374,00 @ 367,00 348,00 360,00 370,00 348,00 358,00 @ 356,00 373,00 353,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207216 3K2D Nm 111,20 | 111,20 | 111,20 | 111,20 | 111,10 | 121,20 | 211,20 & 111,20 | 111,10 | 111,00
207216 3K2D Grad 371,00 @ 358,00 372,00 371,00 374,00 381,00 363,00 @ 365,00 366,00 364,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165DED
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Cleco Machine Capability Study Page

Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 11.05.2022
Serial No.  1017165_c Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD o
Ord. No 3BD300T1S-A ial 207216 LSL 103,23
. No. Serial No. USL 118,77

Remark TQ 30% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.646 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207216 3K2D Nm 111,00 | 111,10 | 111,20 | 111,20 & 111,40 | 121,20 | 111,20 & 112,10 | 111,20 | 111,20
207216 3K2D Grad 365,00 | 364,00 | 355,00 | 361,00 | 360,00 @ 368,00 @ 365,00 @ 352,00 | 367,00 @ 359,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207216 3K2D Nm 111,00 | 111,00 | 121,20 | 111,20 | 112,20 | 121,20 | 211,30 & 111,30 | 111,20 | 111,00
207216 3K2D Grad 359,00 | 359,00 | 358,00 | 360,00 | 350,00 @ 357,00 | 358,00 361,00 | 356,00 @ 348,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165DED
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs

Model:  3BD-3B300A-3K2D-3ZB
Serial no: 1017165
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Angle degree:
Test torque:

0

100

[upuirg] fsaai) paads

[upayg] fsaoi) paads

[npuny] {she1) paads

[pung) {snai) pasds

Machine Capability Study 30 %

360°
111,0 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed





Cleco

Production Tools

Homologation of nutrunners

Document no:
Date:

Note:

009/2022
16.12.2022

Multi-stage tightening system

Single-stage tightening system

Manufacturer: Apex Tool Group

Annex 2

Page 2 of 3

Test sheet no. 3

Machine Capability Study 80 %

O

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

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)

1492,21 Nm / Revolution
123,48 Nm / Revolution
H

228,78 263,22 Nm
7
248,70
0,30
1,81
19,06
16,07

Capability is reached if minimum C,, value 21.67

Speed 50 rpm 10,4 %
Speed 100 % 480 rpm
Serial no: 1017165
246,00 Nm
Angle degree 30°
Angle degree 360°
L
228,78 - 263,22 Nm
7 %
246,95 Nm
0,30 Nm
1,83 Nm
18,86
17,81
18,86
16,07
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Cleco Machine Capability Study Page 1/1

Production Tools Control System
Plant ATG Westhausen | Operator Name  Siinder Date  12.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017165_h Char.Descr. VM1698-4 Nom.val. 246,00 17,22 i USL 263,22

Serial No. 1024210 Unit Nm 17,22 ILSL 22878 |

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 250 / 5537037 nges. 100
Evaluation from 12.05.2022 08:04:29 to 12.05.2022 08:19:15

Rem.  TQ 80% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.72mMM,; Speed: 480/50 rpm;

3 USL
260 |
T 2557
g 250 E X-
T TRReE e B TR S TR S0 T R B0 BB TG KT ETTEI TR T ER K158
& 245
© 1
=N
s 240E
235
230E LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-383s 3s
30 7LSL USLﬁ 30 LSL USL 0,001
1 1 r 1 99,99
i Cog S 0,1
257 E25 8 99,5
c 7 C >
S 20~ 08 95 5 _
o 7 F = 70 30 S
= 154 F158 = o
%" ! C = a8 30 70 a
= - F o
8 10+ —10 E 5 95 l
g 1 E i 99,5
| - 3] ,
> S 0.1
b o 99,99
0 T ‘ TTTT ‘ TTTT ‘ TTTT ‘ T ‘ 11T ‘ TTTT ‘ TTT1T 0 0,001 T LI L LI L L L
230 235 240 245 250 255 260 230 235 240 245 250 255 260
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 246.00 X 248.7015
LSL 228.78 Xmin 248.01 X-3s 247.7982
USL 263.22 Xmax 249.46 X+3s 249.6048
T 34.44 R 1.45 6s 1.8066
N<T> 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 M114 O =Sums
Potential Capability index = Cm 19.06
Critical capability index = C mk 16.07
Eis The requirements were met (Cm,Cmk) e
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165 kD
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Cleco Machine Capability Study Page

Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 12.05.2022
Serial No.  1017165_h Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 246,00
Ord. No 3BD300T1S-A ial 1024210 LSL 228,78

. No. Serial No. USL 263,22

Remark TQ 80% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.727 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 248,86 | 248,01 | 248,96 | 248,61 | 248,61 | 248,61 | 248,61 @ 248,41 | 248,36 | 248,61
102421C VM1698-4 Grad 29,75 29,50 29,50 29,00 29,25 29,25 29,50 28,25 29,00 28,25
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 249,01 | 248,86 | 248,11 | 248,36 | 249,01 | 248,71 | 248,11 @ 248,56 | 249,01 | 248,61
102421C VM1698-4 Grad 29,25 29,50 29,75 29,50 29,00 30,00 30,25 29,75 30,00 30,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 248,66 | 248,71 | 248,01 | 248,71 | 248,41 | 249,01 | 248,36 & 248,71 | 248,51 | 248,96
102421C VM1698-4 Grad 29,50 30,50 30,50 30,75 29,50 29,75 30,00 30,00 30,25 30,50
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 249,21 | 248,61 | 248,51 | 248,81 | 248,46 | 248,61 | 248,86 @ 248,26 | 248,51 | 249,16
102421C VM1698-4 Grad 30,25 30,25 30,00 30,25 30,00 30,50 30,25 29,50 30,25 30,25
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 248,41 | 248,86 | 249,01 | 248,61 | 249,06 | 248,46 | 248,61 @ 248,81 | 248,41 | 248,56
102421C VM1698-4 Grad 30,25 30,00 31,25 33,00 29,75 29,50 30,00 30,25 30,00 29,25
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 248,51 | 248,81 | 248,81 | 248,86 | 249,06 | 248,71 | 249,11 @ 249,16 | 248,61 | 248,71
102421C VM1698-4 Grad 30,00 29,75 29,50 30,00 30,00 30,00 30,00 29,25 30,50 30,25
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 248,61 | 248,71 | 248,56 | 248,51 | 248,96 | 248,86 | 248,56 @ 248,86 | 248,66 | 248,81
102421C VM1698-4 Grad 29,50 29,25 28,75 28,75 30,50 30,50 30,25 30,25 29,75 30,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 249,21 | 248,76 | 248,46 | 248,16 | 248,86 | 249,11 | 248,81 @ 248,76 | 248,71 | 248,26
102421C VM1698-4 Grad 30,25 29,50 29,50 30,00 29,25 29,75 30,25 30,25 29,75 29,75
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Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 12.05.2022
Serial No.  1017165_h Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 246,00
Ord. No 3BD300T1S-A ial 1024210 LSL 228,78
. No. Serial No. USL 263,22

Remark TQ 80% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.727 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 248,86 | 248,96 | 249,16 | 248,66 | 249,21 | 248,51 | 248,56 | 249,46 | 248,21 | 248,91
102421C VM1698-4 Grad 30,00 30,25 30,00 30,00 29,50 29,75 29,25 30,00 29,75 29,25
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 248,91 | 248,66 | 248,11 | 248,71 | 249,06 | 248,61 | 248,51 @ 248,21 | 249,06 | 249,41
102421C VM1698-4 Grad 30,00 29,75 29,75 29,25 29,50 29,50 29,00 29,25 29,75 31,25
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Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  12.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017165_h Char.Descr. 3K2D Nom.val. 246,00 17,22 i USL 263,22

Serial No. 207216 Unit Nm 17,22 ILSL 22878

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 250 / 5537037 nges. 100
Evaluation from 12.05.2022 08:04:29 to 12.05.2022 08:19:15

Rem.  TQ 80% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.72mMM,; Speed: 480/50 rpm;

3 USL
260 |
255
T3
€2504 _ R _ S S - X+3s
R 3 e e e g T SRTBGEBGr R TATDOTBBOTOTERL R ST X B
Q 245
X ]
[32) |
240
235
230E LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-883s
30 7LSL USLﬁ 30 LSL USL 0,001
1 1 r 1 99,99
i Cog S 0,1
257 E25 8 99,5
c 7 C >
S 20~ 08 95 5 _
o 7 F = 70 30 S
= 154 F158 = o
%" ! C = a8 30 70 a
= - F o
8 10+ —10 E 5 95 l
g 1 E i 99,5
| - 3] ,
°3 - 01
b o 99,99
0 \\‘\\\\‘\\\\‘\\\\‘\\ ‘\\\\‘\\\\‘\\\\ 0 0,001 T LI L LI L L L
230 235 240 245 250 255 260 230 235 240 245 250 255 260
3K2D [Nm] ND — 3K2D [Nm] ND —
Drawing Values Collected Values Statistics
Tm 246.00 X 248.1810
LSL 228.78 Xmin 247.50 X-3s 247.3002
USL 263.22 Xmax 249.10 X+3s 249.0618
T 34.44 R 1.60 6s 1.7616
Nn<r> 100 p<r> 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 M114 O =Sums
Potential Capability index = Cm 19.55
Critical capability index = C mk 17.07
Eis The requirements were met (Cm,Cmk) e
APEX VDI/VDE 2647 V0.1
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Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 12.05.2022
Serial No.  1017165_h Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD Sy
Ord. No 3BD300T1S-A ial 207216 LSL 228,78
. No. Serial No. USL 263,22

Remark TQ 80% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.727 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207216 3K2D Nm 248,30 | 247,50 | 248,30 | 248,10 | 248,30 | 248,40 | 248,10 @ 248,10 | 247,80 | 248,40
207216 3K2D Grad 30,00 30,00 30,00 30,00 30,00 30,00 30,00 29,00 30,00 29,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207216 3K2D Nm 248,70 | 248,70 | 247,70 | 247,90 | 248,60 | 248,30 | 247,70 | 248,00 | 248,40 | 248,10
207216 3K2D Grad 30,00 30,00 30,00 30,00 30,00 31,00 31,00 30,00 30,00 30,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207216 3K2D Nm 248,40 | 248,20 | 247,70 | 248,20 | 247,90 | 248,60 | 248,20 @ 248,60 | 248,10 | 248,40
207216 3K2D Grad 31,00 31,00 31,00 31,00 30,00 31,00 31,00 31,00 31,00 31,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207216 3K2D Nm 248,70 | 248,20 | 247,90 | 248,40 | 248,20 | 248,20 | 248,10 @ 247,80 | 248,00 | 248,50
207216 3K2D Grad 31,00 31,00 30,00 31,00 31,00 31,00 31,00 30,00 31,00 31,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207216 3K2D Nm 247,90 | 248,30 | 248,40 | 248,40 | 248,40 | 247,90 | 248,40 @ 248,30 | 247,80 | 248,00
207216 3K2D Grad 31,00 30,00 32,00 33,00 31,00 30,00 31,00 31,00 31,00 30,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207216 3K2D Nm 248,00 | 248,60 | 248,30 | 248,40 | 248,30 | 248,10 | 248,30 @ 248,60 | 248,00 | 248,00
207216 3K2D Grad 30,00 31,00 30,00 31,00 31,00 31,00 31,00 30,00 31,00 31,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207216 3K2D Nm 248,20 | 248,10 | 247,80 | 247,90 | 248,20 | 248,30 | 247,90 @ 248,20 | 248,10 | 248,20
207216 3K2D Grad 30,00 30,00 30,00 30,00 31,00 31,00 31,00 31,00 30,00 31,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207216 3K2D Nm 248,60 | 248,00 | 247,70 | 247,70 | 248,30 | 248,40 | 248,20 & 248,00 | 248,00 | 247,90
207216 3K2D Grad 31,00 30,00 30,00 31,00 30,00 31,00 31,00 31,00 30,00 30,00
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Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 12.05.2022
Serial No.  1017165_h Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD Sy
Ord. No 3BD300T1S-A ial 207216 LSL 228,78
. No. Serial No. USL 263,22

Remark TQ 80% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.727 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207216 3K2D Nm 248,20 | 248,20 | 248,50 | 248,00 | 248,60 | 247,90 | 247,80 @ 248,90 | 248,00 | 248,40
207216 3K2D Grad 30,00 31,00 31,00 30,00 30,00 31,00 30,00 31,00 30,00 30,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207216 3K2D Nm 248,20 | 248,20 | 247,50 | 248,20 | 248,40 | 248,10 | 248,10 @ 247,80 | 248,20 | 249,10
207216 3K2D Grad 30,00 30,00 31,00 30,00 30,00 30,00 30,00 30,00 30,00 32,00
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Cleco Machine Capability Study Page 1/1
Production Tools Control Sys‘[em
Plant ATG Westhausen | Operator Name  Siinder Date  12.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
T
Serial No. 1017165_g Char.Descr. VM1698-4 Nom.val. 246,00  17,221USL 263,22
,,,,,,,,,, R —
Serial No. 1024210 Unit Nm -17,22 :LSL 228,78
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 250 / 5537037 nges. 100
Evaluation from 12.05.2022 08:28:46 to 12.05.2022 09:22:28
Rem.  TQ 80% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.72mM,; Speed: 480/50 rpm;
3 USL
260 |
T 255
E__ -
£,250 _
< e eV A A S e T NN R N S, RO I VI o G P BSOS, NP Vg k X+3s
I e s BB T e s PR s
g ]
2 -
s 240E
235
230§ LSL
\ \ \ \ \ T T T T
0 10 20 30 40 50 60 80 90 100
Value No. —
X-283s
35 7LSL ‘>‘(‘ USLﬁ 35 LSL USL 0,001
B £ 1 99,99
EE ! "0y 0.1
5\ : v - (=2 99,5
S 25 E25 >
g™ ]! Fg 4 9% 5
g 20 1t F205 = 70 30 R
= I ‘ ‘ C g = 'D__‘
[) 4 - = .
2 15? | = 15 ; o 30 70 T
[ Eoain 2
210 =10 £ 5 95
< B = © 99,5
54 F5 0,1
= F 99,99
0 \\‘\\\\‘\\\\‘\\ \\‘\\\\‘\\\\‘\\\\ 0 0,001 T LI L LI L L L
230 235 240 245 250 255 260 230 235 240 245 250 255 260
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 246.00 X 246.9535
LSL 228.78 Xmin 246.16 X-3s 246.0403
USL 263.22 Xmax 248.11 X+3s 247.8667
T 34.44 R 1.95 6s 1.8264
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 M114 O =Sums
Potential Capability index = Cm 18.86
Critical capability index = C mk 17.81
Eis The requirements were met (Cm,Cmk) e

APEX VDI/VDE 2647 V0.1
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Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 12.05.2022
Serial No.  1017165_g Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 246,00
Ord. No 3BD300T1S-A ial 1024210 LSL 228,78

. No. Serial No. USL 263,22

Remark TQ 80% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.727 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 246,61 | 246,36 | 246,36 | 246,41 | 246,51 | 246,21 | 246,26 @ 246,76 | 247,06 | 246,16
102421C VM1698-4 Grad 364,25 @ 356,75 344,75 357,00 361,50 352,75 352,00 @ 349,25 @ 351,25 347,75
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 246,81 | 246,91 | 246,51 | 247,01 | 246,66 | 246,61 @ 246,86 @ 247,06 @ 246,96 | 246,86
102421C VM1698-4 Grad 350,25 | 355,75 351,50 356,25 365,00 351,00 359,00 @ 348,50 @ 346,50 358,25
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 246,66 | 247,26 | 246,51 | 246,86 | 246,76 | 246,56 | 246,61 @ 247,11 | 246,96 | 246,86
102421C VM1698-4 Grad 356,25 | 361,75 358,25 351,50 356,75 353,25 350,50 | 354,75 | 349,75 349,25
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 247,01 | 246,71 | 247,06 | 246,96 | 246,76 | 246,76 | 247,21 @ 246,86 | 247,01 | 247,06
102421C VM1698-4 Grad 358,50 @ 354,00 362,75 349,75 359,00 359,25 350,50 @ 354,25 @ 353,50 353,25
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 246,91 | 247,11 | 246,81 | 246,56 | 246,96 | 247,51 | 246,66 @ 247,01 | 247,11 | 247,01
102421C VM1698-4 Grad 356,25 @ 360,75 354,75 360,25 352,25 357,50 354,75 | 346,25 @ 352,50 352,50
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 247,01 | 247,01 | 246,91 | 247,06 | 247,06 | 247,21 | 247,16 | 247,21 | 247,26 | 246,86
102421C VM1698-4 Grad 344,75 @ 361,50 358,50 361,50 364,25 353,25 357,75 | 348,50 @ 353,75 351,75
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 246,91 | 247,11 | 246,86 | 246,81 | 246,71 | 247,11 | 246,81 @ 247,16 | 246,76 | 247,26
102421C VM1698-4 Grad 349,75 @ 367,25 355,25 354,75 350,50 358,50 358,75 | 364,50 @ 358,25 359,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 247,11 | 247,01 | 246,66 | 246,91 | 247,36 | 247,01 | 247,16 | 247,21 | 246,76 | 247,16
102421C VM1698-4 Grad 352,50 @ 348,50 356,50 353,00 356,75 356,25 361,50 @ 354,25 @ 355,25 356,25
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Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 12.05.2022
Serial No.  1017165_g Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 246,00
Ord. No 3BD300T1S-A ial 1024210 LSL 228,78
. No. Serial No. USL 263,22

Remark TQ 80% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.727 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 247,16 | 247,06 | 247,61 | 247,31 | 246,81 | 247,01 | 246,96 @ 247,26 | 246,91 | 247,11
102421C VM1698-4 Grad 359,50 | 359,50 | 357,75 | 357,25 | 361,25 | 355,50 | 355,75 | 357,00 | 357,25 | 346,75
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 247,21 | 247,26 | 247,36 | 248,11 | 247,31 | 247,11 | 247,36 | 247,31 | 247,11 | 247,26
102421C VM1698-4 Grad 350,00 | 352,50 | 362,00 | 358,00 | 356,75 | 362,25 | 354,75 | 352,75 | 352,25 | 353,75
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Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  12.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017165 _g Char.Descr. 3K2D Nom.val. 246,00 17,22 i USL 263,22

Serial No. 207216 Unit Nm 17,22 ILSL 22878

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 250 / 5537037 nges. 100
Evaluation from 12.05.2022 08:28:46 to 12.05.2022 09:22:29

Rem.  TQ 80% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.72mM,; Speed: 480/50 rpm;

3 USL
260 |
255
T 1
'E 250
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240
235
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\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
5 7LSL X USLﬁ 45 LSL USL 0,001
E ‘ = 99,99
1 40 i =40 ; 01
>35- ‘ £35S e
S 303 ‘ Fag 95 5
230 | P2 1 e 20 =
© 255 | F25 5 ¢ X,
© 20 | - 20 g & % 0 o
5°3 Vs % 20 80
15 15 .2
§ 10 1 g 10 s ° o
E “0g 99,5
5] -5 o
E | E 99,99
0 \\‘\\\\‘\\\\‘\\ ‘\‘\\‘\\\\‘\\\\‘\\\\ 0 0,001 T LI L LI L L L
230 235 240 245 250 255 260 230 235 240 245 250 255 260
3K2D [Nm] --- — 3K2D [Nm] --- —
Drawing Values Collected Values Statistics
Tm 246.00 X 246.3060
LSL 228.78 Xmin 246.00
USL 263.22 Xmax 247.40
T 34.44 R 1.40
N<T> 100 P<T> -
N >usL 0 p>usL
N <isL 0 p<LsL
Neff 100
Ntot 100
Model distribution no distribution
Calculation method M-VW
Potential Capability index = Cm 20.48
Critical capability index = C mk 13.64
Eis The requirements were met (Cm,Cmk) e
APEX VDI/VDE 2647 V0.1
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Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 12.05.2022
Serial No.  1017165_g Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD Sy
Ord. No 3BD300T1S-A ial 207216 LSL 228,78

. No. Serial No. USL 263,22

Remark TQ 80% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.727 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207216 3K2D Nm 246,30 | 246,30 | 246,50 | 246,20 | 246,40 | 246,10 | 246,00 @ 246,40 | 246,70 | 246,20
207216 3K2D Grad 365,00 @ 358,00 345,00 358,00 362,00 353,00 352,00 @ 350,00 @ 351,00 349,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207216 3K2D Nm 246,50 | 246,50 | 246,00 | 246,90 @ 246,20 | 246,10 @ 246,60 @ 246,80 | 246,60 | 246,30
207216 3K2D Grad 350,00 @ 357,00 352,00 357,00 362,00 352,00 360,00 @ 349,00 @ 346,00 359,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207216 3K2D Nm 246,10 | 246,60 | 246,20 | 246,30 | 246,30 | 246,10 | 246,20 @ 246,30 | 246,40 | 246,20
207216 3K2D Grad 358,00 @ 363,00 359,00 352,00 356,00 350,00 351,00 @ 355,00 350,00 349,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207216 3K2D Nm 246,20 | 246,20 | 246,40 | 246,70 | 246,10 | 246,10 | 246,40 @ 246,20 | 246,30 | 246,60
207216 3K2D Grad 359,00 @ 353,00 363,00 350,00 359,00 360,00 351,00 @ 354,00 354,00 354,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207216 3K2D Nm 246,30 | 246,30 | 246,20 | 246,10 @ 246,30 | 246,60 | 246,30 @ 246,10 | 246,20 | 246,30
207216 3K2D Grad 357,00 @ 360,00 355,00 361,00 352,00 357,00 354,00 @ 347,00 @ 353,00 352,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207216 3K2D Nm 246,00 | 246,60 | 246,10 | 246,20 | 246,50 | 246,60 | 246,40 @ 246,40 | 246,40 | 246,20
207216 3K2D Grad 344,00 @ 361,00 359,00 362,00 365,00 354,00 358,00 @ 349,00 @ 350,00 350,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207216 3K2D Nm 246,10 | 246,30 | 246,20 | 246,30 | 246,10 | 246,20 | 246,10 @ 246,30 | 246,00 | 246,60
207216 3K2D Grad 350,00 @ 366,00 354,00 354,00 349,00 356,00 360,00 @ 365,00 358,00 358,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207216 3K2D Nm 246,30 | 246,20 | 246,00 | 246,10 @ 246,50 | 246,10 | 246,20 @ 246,70 | 246,10 | 246,30
207216 3K2D Grad 351,00 @ 348,00 355,00 353,00 356,00 356,00 359,00 @ 355,00 354,00 357,00
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Cleco Machine Capability Study Page

Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 12.05.2022
Serial No.  1017165_g Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD Sy
Ord. No 3BD300T1S-A ial 207216 LSL 228,78
. No. Serial No. USL 263,22

Remark TQ 80% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.727 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207216 3K2D Nm 246,20 | 246,40 | 246,90 | 246,20 | 246,00 | 246,20 | 246,20 @ 246,20 | 246,30 | 246,10
207216 3K2D Grad 359,00 | 359,00 | 358,00 | 357,00 | 361,00 @ 356,00 | 357,00 @ 357,00 | 357,00 @ 346,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207216 3K2D Nm 246,20 | 246,20 | 246,10 | 247,40 | 246,30 | 246,30 | 246,50 @ 246,20 | 246,40 | 246,00
207216 3K2D Grad 348,00 | 352,00 | 362,00 | 357,00 | 357,00 @ 363,00 | 352,00 | 352,00 | 352,00 @ 354,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165D§D.
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Production Tools

Homologation of nutrunners

Torque graphs

Machine Capability Study 80 %

Model: 3BD-3B300A-3K2D-3ZB Angle degree:  360°
Serial no: 1017165 Test torque: 246,0 Nm
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Homologation of nutrunners

Document no:
Date:

Note:

009/2022
16.12.2022

Annex 2

Page 3 of 3

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)

Soft joint (L) 149,77 Nm / Revolution
H

Tolerance down / up 279,00 321,00 Nm

Tolerance down / up 7

Average torque 303,27

Standard deviation 0,81

Torque scatter (99,73%) 4,87

Cn 8,63

Crnk 7,28

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

Capability is reached if minimum C,, value 21.67

1819,61 Nm / Revolution

Speed 50 rpm 10,4 %

Speed 100 % 480 rpm

1017165

Serial no:

300,00 Nm
Angle degree 30°
Angle degree 360°
L

279,00 - 321,00 Nm
7 %
299,53 Nm
0,51 Nm
3,06 Nm
13,74
13,43

8,63
7,28
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Production Tools Control System
Plant ATG Westhausen | Operator Name  Siinder Date  07.06.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017165_b Char.Descr. VM1698-4 Nom.val. 300,00 21,00 i USL 321,00

Serial No. 1024210 Unit Nm  -21,00 ILSL 279,00 |

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 1000 / 1013265 nges. 100
Evaluation from 07.06.2022 08:46:02 to 07.06.2022 09:19:51

Rem.  TQ 100% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5. M0%/A; Speed: 480/50 rpm;

320 USL
315
1 310
Z.305 9% 20l o Mo X 2R A - S I N T e s v N
e pihun & ol 200000500, 50008 5060 K0 2PN 2K o0 R JxX
83510101 x-3s
()]
3 =
g 295i
290
285~
280 LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-3sX+3s
30 7LSL ‘ USLﬁ 30 LSL USL 0,001
1 1 ‘ r 1 99,99
i Cog S 0,1
5‘25 . ‘ E 25 R 99,5
c 7 C >
S 20~ \ 208 ¢ % 5 _
g ! F S v 70 3 R
= 154 F158 = o
2 ] | FTE 4 30 70 &
=] 7 E (]
8 10+ : —10 E 5 95 l
< 3 | g 3 99,5
5 | 5 & 0,1 ’
E L - A 99,99
0 \‘HH‘HH‘HH‘\ HH‘HH‘HH‘\ 0 0,001 T TTTT TT 1T L rTTT rTTT T T T T
280 285 290 295 300 305 310 315 320 280 285 290 295 300 305 310 315 320
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 300.00 X 303.2690
LSL 279.00 Xmin 301.10 X-3s 300.8349
USL 321.00 Xmax 305.10 X+3s 305.7031
T 42.00 R 4.00 6s 4.8682
Nn<r> 100 p<r> 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 M114 O =Sums
Potential Capability index = Cm 8.63
Critical capability index = C mk 7.28
Eis The requirements were met (Cm,Cmk) e
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165 kD
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Cleco Machine Capability Study Page

Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 07.06.2022
Serial No.  1017165_b Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 300,00
Ord. No 3BD300T1S-A ial 1024210 LSL 279,00

. No. Serial No. USL 321,00

Remark TQ 100% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.705 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 304,70 | 303,20 | 303,60 | 304,00 | 304,20 A 303,00 | 303,60 | 302,60 | 304,70 A 304,00
102421C VM1698-4 Grad 30,50 31,50 30,25 30,25 30,75 29,00 30,00 29,00 30,50 30,75
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 303,60 | 303,20 | 303,60 | 301,50 | 303,40 @ 302,40 | 302,80 | 303,20 | 304,40 @ 302,40
102421C VM1698-4 Grad 30,50 30,00 30,50 29,25 28,25 30,25 30,25 29,75 29,75 29,75
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 304,00 | 304,70 | 303,80 | 304,00 | 303,80 @ 303,20 | 303,20 | 302,80 | 303,20 @ 305,10
102421C VM1698-4 Grad 30,25 30,25 30,75 30,50 30,25 30,00 29,75 30,50 30,75 30,75
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 304,20 | 302,20 | 303,20 | 303,40 | 303,60 & 303,80 | 302,40 | 303,60 | 303,40 @ 304,00
102421C VM1698-4 Grad 29,75 28,75 28,25 30,75 30,00 30,75 31,00 30,50 29,00 30,75
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 303,20 | 303,60 | 304,70 | 301,80 | 303,00 A 303,40 | 303,60 | 303,80 | 302,00 A 303,20
102421C VM1698-4 Grad 31,00 29,50 30,25 29,00 30,25 30,00 30,00 29,25 29,00 30,25
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 303,60 | 303,00 | 303,60 | 302,40 | 304,20 A 302,80 | 302,80 | 303,00 | 302,00 A 303,60
102421C VM1698-4 Grad 31,00 29,50 29,25 29,25 31,00 30,25 29,75 30,25 30,25 31,50
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 303,40 | 302,80 | 302,00 | 304,40 | 304,00 @ 301,50 | 302,40 | 303,80 | 304,00 @ 302,60
102421C VM1698-4 Grad 29,25 31,75 29,25 30,25 29,50 31,50 30,75 29,25 31,50 30,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 302,60 | 303,00 | 303,40 | 303,60 | 304,40 A 302,20 | 303,80 | 302,20 | 303,20 @ 304,00
102421C VM1698-4 Grad 30,00 29,00 30,25 30,75 31,00 30,00 30,50 28,50 30,75 29,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165_ D
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Cleco Machine Capability Study Page

Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 07.06.2022
Serial No.  1017165_b Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 300,00
Ord. No 3BD300T1S-A ial 1024210 LSL 279,00
. No. Serial No. USL 321,00

Remark TQ 100% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.705 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 302,40 | 302,60 | 302,20 | 303,60 | 303,80 & 304,20 | 301,50 | 302,20 | 303,40 @ 303,60
102421C VM1698-4 Grad 29,00 30,50 29,25 30,25 29,50 31,25 27,75 30,50 29,75 30,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 303,60 | 303,60 | 303,20 | 303,60 | 302,00 @ 304,40 | 303,40 | 301,10 | 303,60 & 302,60
102421C VM1698-4 Grad 29,50 29,50 30,00 30,50 29,00 29,25 30,75 29,00 31,00 29,75
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165_ D
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Cleco Machine Capability Study Page 1/1
Production Tools Tool System

Plant ATG Westhausen ‘ Operator Name  Siinder Date 07.06.2022

Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes

Serial No. 1017165_b Char.Descr. 3K2D Nom.val. 300,00 21,00 i USL 321,00

Serial No. 207216 Unit Nm  -21,00 ILSL 279,00

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 1000 / 1013265 nges. 100

Evaluation from 07.06.2022 08:46:02 to 07.06.2022 09:20:11

Rem.  TQ 100% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5. M0%/A; Speed: 480/50 rpm;

320 USsL
315
' 310
—_ I - — 5 — - — - — - X = — g — = — = — = - - - - - — X+3s
£ 305] A A 2 .
s M%A%M%&%XW@WMWW%%WWQ% X
n3005 T T T T T T T T T T T T s s s s s e e e e x-3s
N |
%5 295
290 -
285~
280{ LSL
\ \ T T \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-3s X+3s
o5 7LSL ‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
T 7 ‘ rg 0,1
220 \ -20 & 99,5
g - | - 5
g 157 ‘ "8 = g 0 T
s ] | Fr g = &
[0 - - —- T
€107 | f10E o 30 70 &
2 Eoo2 5 95 !
o 3 | C o
< 5 -5 o 99,5
] ‘ [ @ 0,1
] | r ] 99,99
0 T ‘ TTTT ‘ TTTT ‘ TTTT [ TTTT ‘ T TTT ‘ TTTT ‘ TTTT ‘ T 0 0,001 T TTTT TT 1T L rTTT T TT T TT T T T
280 285 290 295 300 305 310 315 320 280 285 290 295 300 305 310 315 320
3K2D [Nm] ND — 3K2D [Nm] ND —
Drawing Values Collected Values Statistics
Tm 300.00 X 303.3870
LSL 279.00 Xmin 301.20 X-3s 300.6735
USL 321.00 Xmax 305.90 X+3s 306.1005
T 42.00 R 4.70 6s 5.4270
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 M114 O =Sums
Potential Capability index = Cm 7.74
Critical capability index = C mk 6.49
Eis The requirements were met (Cm,Cmk) e

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 07.06.2022
Serial No.  1017165_b Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD e
Ord. No 3BD300T1S-A ial 207216 LSL 279,00

. No. Serial No. USL 321,00

Remark TQ 100% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.705 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207216 3K2D Nm 304,50 | 303,00 | 303,90 | 303,30 | 304,40 A 303,00 | 303,60 | 303,70 | 305,20 @ 303,60
207216 3K2D Grad 31,00 32,00 31,00 31,00 31,00 29,00 30,00 30,00 31,00 31,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207216 3K2D Nm 303,90 | 303,80 | 302,10 | 302,30 | 304,60 | 302,70 | 303,40 | 303,10 | 304,10 @ 303,20
207216 3K2D Grad 32,00 31,00 31,00 29,00 29,00 31,00 31,00 30,00 31,00 30,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207216 3K2D Nm 303,40 | 303,80 | 304,30 | 303,80 | 304,30 & 302,50 | 303,70 | 302,20 | 304,30 | 305,90
207216 3K2D Grad 31,00 31,00 32,00 31,00 31,00 30,00 30,00 31,00 31,00 31,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207216 3K2D Nm 303,70 | 302,60 | 302,00 | 302,40 | 304,00 A 304,60 | 302,10 | 304,20 | 303,50 | 305,30
207216 3K2D Grad 30,00 29,00 29,00 31,00 31,00 31,00 31,00 31,00 30,00 31,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207216 3K2D Nm 302,50 | 304,10 | 303,90 | 301,90 | 302,90 A 302,90 | 303,90 | 302,70 | 301,80 @ 303,30
207216 3K2D Grad 32,00 30,00 31,00 29,00 31,00 30,00 31,00 30,00 30,00 31,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207216 3K2D Nm 302,90 | 303,50 | 303,40 | 303,30 | 304,40 & 303,40 | 302,90 | 303,50 | 302,00 A 302,90
207216 3K2D Grad 32,00 30,00 30,00 30,00 32,00 31,00 30,00 31,00 31,00 32,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207216 3K2D Nm 304,20 | 303,10 | 302,40 | 304,60 | 304,10 @ 302,40 | 302,50 | 303,40 | 304,10 @ 302,50
207216 3K2D Grad 30,00 32,00 30,00 31,00 30,00 33,00 31,00 30,00 32,00 31,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207216 3K2D Nm 303,30 | 303,70 | 303,10 | 303,60 | 304,10 A 302,50 | 303,90 | 302,80 | 303,00 305,10
207216 3K2D Grad 31,00 29,00 31,00 31,00 31,00 31,00 31,00 29,00 32,00 30,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165DbD.
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Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 07.06.2022
Serial No.  1017165_b Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD e
Ord. No 3BD300T1S-A ial 207216 LSL 279,00
. No. Serial No. USL 321,00

Remark TQ 100% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.705 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207216 3K2D Nm 303,00 | 302,60 | 302,00 | 303,40 | 304,70 | 304,60 | 302,30 | 301,20 | 302,70 & 303,20
207216 3K2D Grad 30,00 31,00 29,00 31,00 30,00 32,00 28,00 31,00 30,00 31,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207216 3K2D Nm 303,80 | 303,10 | 303,30 | 303,70 | 302,10 & 305,00 | 305,40 | 302,30 | 303,10 @ 302,70
207216 3K2D Grad 30,00 30,00 30,00 31,00 29,00 30,00 31,00 29,00 32,00 30,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165DbD.
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Homologation of nutrunners

Torque graphs
Model:

Serial no: 1017165

3BD-3B300A-3K2D-3ZB

e

Torque [N.m]

Angle [deg]

Torque [N.m]
g

|
I
8 f

2P J,//gﬁix# “\L

o

Time fsec]‘

03 04 05 05 [ %4 08

Torque [N.m]

10 .} 30 40 W €0 ?.0 80 %0
Angle [deqg]

Torque [N.m]

[ o1 0z 03 o4 05 08 o7
Time [sec]

SN: 1017165 Page 40 of 67

g

o3

Machine Capability Study 100 %

Angle degree:  30°
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Cleco Machine Capability Study Page 1/1
Production Tools Control Sys‘[em
Plant ATG Westhausen | Operator Name  Siinder Date  07.06.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
T
Serial No. 1017165_a Char.Descr. VM1698-4 Nom.val. 300,00  21,00!'USL 321,00
,,,,,,,,,, R —
Serial No. 1024210 Unit Nm -21,00 :LSL 279,00
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 1000 / 1013265 nges. 100
Evaluation from 07.06.2022 10:02:45 to 07.06.2022 11:40:54
Rem.  TQ 100% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.78V/A; Speed: 480/50 rpm;
320 USL
315
1310
S =
Z,305 E
% 300 1 XX
o 4= X-3s
— 4
g 295 1
290
285~
280{ LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-36+3s X-35+3s
40 7LSL USLﬁ 20 LSL ‘ >‘( . USL 0,001
E E 1 99,99 f
1 35 £ 35 AL 0,1
e o ™ 99,5 A
2307 B, % 1] 2
3 25 E25 5 . ¥ -
o E = =R 70 — 30 >,
= 204 =20 g = ‘ ‘ o
I E & a 30 x N 70 &
% 15 15 o } l
ERTE E 105 > 1] %
< 3 F © F— 99,5
5 F5 & 0,1 Fr
B E Ji ] 99,99
0 \‘HH‘HH‘HH‘\ H\‘HH‘HH‘HH‘\ 0 0,001 T TTTT TT 1T L T T T TT T T T T
280 285 290 295 300 305 310 315 320 280 285 290 295 300 305 310 315 320
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 300.00 X 299.5310
LSL 279.00 Xmin 298.20 X-3s 298.0027
USL 321.00 Xmax 300.70 X+3s 301.0593
T 42.00 R 2.50 6s 3.0567
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 M114 O =Sums
Potential Capability index = Cm 13.74
Critical capability index = C mk 13.43
Eis The requirements were met (Cm,Cmk) e

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 07.06.2022
Serial No.  1017165_a Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 300,00
Ord. No 3BD300T1S-A ial 1024210 LSL 279,00

. No. Serial No. USL 321,00

Remark TQ 100% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.705 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 299,30 | 299,50 | 298,90 | 299,30 | 300,30 | 299,70 | 299,10 & 299,10 | 299,50 | 299,50
102421C VM1698-4 Grad 342,50 @ 344,50 379,75 375,25 354,25 346,75 358,25 | 358,50 @ 352,25 366,25
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 299,30 | 300,10 | 300,10 | 299,10 | 299,90 | 299,50 | 299,30 | 298,90 | 299,50 | 299,90
102421C VM1698-4 Grad 359,00 @ 370,00 358,00 390,50 338,00 373,75 348,50 @ 371,75 @ 346,50 343,25
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 298,40 | 300,10 | 299,90 | 299,70 | 299,90 | 299,90 | 299,30 | 298,90 | 299,30 | 299,30
102421C VM1698-4 Grad 399,75 @ 351,50 369,75 350,75 373,50 355,75 403,00 = 348,25 @ 354,00 348,25
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 300,10 | 300,10 | 299,90 | 299,90 | 298,90 A 300,50 | 298,20 | 300,30 | 299,30 & 299,70
102421C VM1698-4 Grad 360,00 @ 346,75 353,00 337,00 361,75 364,00 363,00 @ 375,50 @ 375,25 360,75
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 299,70 | 299,70 | 299,50 | 300,30 | 299,70 | 300,10 | 299,30 | 299,70 | 299,50 | 298,70
102421C VM1698-4 Grad 381,75 | 387,00 366,25 350,00 358,25 352,75 347,75 | 360,75 @ 356,75 338,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 299,90 | 298,90 | 300,50 | 299,90 | 299,90 | 299,30 | 299,90 @ 298,70 | 299,30 | 298,90
102421C VM1698-4 Grad 362,50 376,25 363,00 349,50 350,75 365,50 377,50 | 353,75 @ 373,75 357,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 299,70 | 298,70 | 299,70 | 299,90 | 299,90 | 299,30 | 299,90 @ 299,70 | 299,90 | 299,90
102421C VM1698-4 Grad 377,50 | 385,25 366,25 363,25 390,00 375,50 350,50 | 353,75 @ 341,75 333,75
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 299,70 | 298,20 | 300,70 | 299,30 | 299,70 | 299,30 | 299,90 @ 299,10 | 298,90 | 300,10
102421C VM1698-4 Grad 362,50 @ 348,00 365,50 385,50 355,75 360,75 325,00 @ 359,75 @ 360,75 365,75
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165 D
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Cleco Machine Capability Study Page

Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 07.06.2022
Serial No.  1017165_a Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 300,00
Ord. No 3BD300T1S-A ial 1024210 LSL 279,00
. No. Serial No. USL 321,00

Remark TQ 100% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.705 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 299,90 | 300,10 | 298,90 | 299,70 | 299,10 | 299,50 | 299,50 & 298,70 | 299,30 | 298,90
102421C VM1698-4 Grad 348,75 | 357,75 | 350,75 | 350,75 | 354,75 | 377,00 | 367,25 | 364,25 | 359,25 | 362,75
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 300,30 | 298,90 | 299,10 | 299,70 | 300,10 | 299,70 | 299,70 | 299,30 | 299,70 & 298,70
102421C VM1698-4 Grad 364,50 | 357,50 | 356,50 | 356,75 | 374,75 | 390,50 | 362,00 @ 357,25 | 366,75 | 338,50
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Production Tools Tool System

Plant ATG Westhausen | Operator Name ~ Siinder Date  07.06.2022

Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes

Serial No. 1017165 _a Char.Descr. 3K2D Nom.val. 300,00 21,00 i USL 321,00

Serial No. 207216 Unit Nm  -21,00 ILSL 279,00

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 1000 / 1013265 nges. 100

Evaluation from 07.06.2022 10:02:45 to 07.06.2022 11:40:54

Rem.  TQ 100% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.78V/A; Speed: 480/50 rpm;

320 USL
315
310
T g
T 305
Z ]
35 3007 : SOOI R e R e T bd
N |
%5 295
290 -
285~
280{ LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
25 7LSL X USLﬁ 25 LSL USL 0,001
] : L 1 99,99
] . 0,1
>20- F20 8 99,5
S . - > ' 95 5
3 15 15§ L 80 20 T
2 7 2R =
=] g = 50 50 g4
& b 5 E o '
510 10 o 20 80 T
[ 1 C =
g - r = 5 e
54 -5 2 99,5
] oo 01 }
] M r | 99,99
0 \‘HH‘HH‘HH‘\ ‘\H‘HH‘HH‘HH‘\ 0 0,001 T TTTT TTTT L rTTT T TT T T T T
280 285 290 295 300 305 310 315 320 280 285 290 295 300 305 310 315 320
3K2D [Nm] -- — 3K2D [Nm] - —
Drawing Values Collected Values Statistics
Tm 300.00 X 300.4360
LSL 279.00 Xmin 300.00
USL 321.00 Xmax 301.40
T 42.00 R 1.40
N<T> 100 p<t> =
N >ysL 0 p>usL
N <LsL 0 p<LsL —
Neff 100
Ntot 100
Model distribution no distribution
Calculation method M-VW
Potential Capability index = Cm 24.98
Critical capability index = C mk 18.06
Eis The requirements were met (Cm,Cmk) e

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

Plant ATG Westhausen Operator Name  Sunder Date 07.06.2022
Serial No.  1017165_a Characteristic

Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D Nom.val. 300,00

Ord. No 3BD300T1S-A Serial N 207216 LSL 279,00

e enafNo. USL 321,00

Remark TQ 100% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.705 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207216 3K2D Nm 300,20 | 300,50 @ 300,40 | 300,50 @ 300,50 | 300,10 300,90 300,60 @ 300,20 | 301,00
207216 3K2D Grad 343,00 | 346,00 | 379,00 | 376,00 | 353,00 @ 346,00 | 358,00 @ 374,00 | 353,00 @ 369,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207216 3K2D Nm 300,10 | 301,00 @ 300,70 | 300,80 @ 300,40 | 300,20 300,00 @ 300,30 @ 300,50 | 300,30
207216 3K2D Grad 359,00 | 366,00 | 358,00 | 390,00 | 338,00 @ 376,00 | 350,00 | 366,00 | 349,00 @ 344,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207216 3K2D Nm 300,10 | 300,70 @ 300,20 | 300,70 @ 300,70 | 300,40 300,60 | 300,00 300,70 | 300,50
207216 3K2D Grad 400,00 | 352,00 | 371,00 | 350,00 | 375,00 @ 354,00 | 404,00 | 350,00 | 354,00 @ 345,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207216 3K2D Nm 300,10 | 300,30 @ 300,10 | 300,20 @ 300,00 | 300,90 300,30 @ 300,50 @ 300,50 | 301,00
207216 3K2D Grad 360,00 | 347,00 | 353,00 | 336,00 | 363,00 366,00 | 363,00 379,00 | 375,00 @ 362,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207216 3K2D Nm 300,60 | 300,10 @ 300,40 | 300,90 @ 300,30 | 300,80 301,00 300,40 @ 300,20 | 300,40
207216 3K2D Grad 383,00 | 389,00 | 366,00 | 350,00 | 361,00 @ 354,00 | 349,00 A 363,00 | 358,00 @ 339,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207216 3K2D Nm 301,10 | 300,50 @ 301,40 | 300,70 @ 300,60 | 300,30 300,00 300,10 @ 300,30 | 300,50
207216 3K2D Grad 364,00 | 399,00 | 364,00 | 349,00 | 355,00 @ 369,00 | 381,00 @ 355,00 | 383,00 358,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207216 3K2D Nm 300,10 | 300,00 @ 300,20 | 301,00 @ 300,70 | 300,00 300,00 @ 300,00 300,50 | 300,40
207216 3K2D Grad 379,00 | 388,00 | 364,00 | 363,00 @ 387,00 376,00 | 351,00 | 354,00 | 344,00 @ 334,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207216 3K2D Nm 300,30 | 300,20 @ 301,20 | 300,40 @ 300,60 | 300,60 300,90 300,20 @ 300,10 | 300,30
207216 3K2D Grad 364,00 | 348,00 | 366,00 | 387,00 | 360,00 361,00 | 326,00 @ 361,00 | 365,00 @ 366,00
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Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 07.06.2022
Serial No.  1017165_a Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD e
Ord. No 3BD300T1S-A ial 207216 LSL 279,00
. No. Serial No. USL 321,00

Remark TQ 100% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.705 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207216 3K2D Nm 300,10 | 300,50 | 300,40 | 300,90 | 300,20 & 300,80 | 300,60 | 300,00 | 300,30 @ 300,10
207216 3K2D Grad 351,00 | 360,00 | 352,00 | 351,00 | 356,00 @ 378,00 | 368,00 365,00 361,00 @ 363,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207216 3K2D Nm 300,70 | 300,40 | 300,00 | 300,10 | 301,20 | 300,10 | 300,40 | 300,20 | 300,20 | 300,40
207216 3K2D Grad 365,00 | 358,00 | 358,00 | 358,00 | 377,00 @ 392,00 | 363,00 @ 359,00 | 368,00 @ 340,00
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Cleco

Froduction Tonks Homologation of nutrunners
Torque graphs Machine Capability Study 100 %
Model: 3BD-3B300A-3K2D-3ZB Angle degree:  360°
Serial no: 1017165 Test torque:  300,0 Nm
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Cleco

Froduction Toots Homologation of nutrunners
Annex 3

Document no: 009/2022
Date: 16.12.2022 Page 1 of 2

General Specifications
Manufacturer: Apex Tool Group Tool type:  Fixtured Spindle

Model: 3BD-3B300A-3K2D-3ZB Serialno: 1017165

Torque range: 30 Nm to 300 Nm

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

Capability examination

Snudgfit value: 60 Nm Torque tolerance £ 7 %
Target torque: 180 Nm Tolerance: 1,34 % + 0,67 %
Angle degree: 40° Tolerance: 2,1° +1,1°

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
1 185,30 41,00 185.61 40.25 0,31 0,75
2 189,20 41,00 189.46 40.25 0,26 0,75
3 183,20 41,00 183.35 40.50 0,15 0,50
4 182,60 41,00 183.00 40.00 0,40 1,00
5 184,40 41,00 184.55 40.00 0,15 1,00
6 185,50 41,00 185.66 40.25 0,16 0,75
7 186,90 41,00 187.36 40.25 0,46 0,75
8 186,10 41,00 186.36 40.00 0,26 1,00
9 186,70 41,00 187.16 40.00 0,46 1,00
10 186,30 41,00 186.76 40.00 0,46 1,00
11 186,20 41,00 186.61 39.75 0,41 1,25
12 183,70 41,00 184.45 40.00 0,75 1,00
13 188,10 41,00 188.76 40.25 0,66 0,75
14 189,00 41,00 189.16 40.00 0,16 1,00
15 184,20 41,00 184.91 40.00 0,71 1,00
16 184,30 41,00 185.01 40.00 0,71 1,00
17 183,00 41,00 183.40 40.00 0,40 1,00
18 184,80 41,00 185.21 40.25 0,41 0,75
19 183,20 41,00 183.80 39.75 0,60 1,25
20 185,40 41,00 185.91 40.25 0,51 0,75
21 182,80 41,00 183.40 40.00 0,60 1,00
22 182,40 41,00 182.95 40.00 0,55 1,00
23 183,20 41,00 183.90 40.25 0,70 0,75
24 182,70 41,00 183.45 39.50 0,75 1,50
25 179,80 41,00 180.30 40.00 0,50 1,00
26 184,70 41,00 185.51 40.00 0,81 1,00
27 184,90 41,00 185.66 40.00 0,76 1,00
28 184,20 41,00 185.01 39.50 0,81 1,50
29 183,70 41,00 184.35 40.25 0,65 0,75
30 182,80 41,00 183.30 40.25 0,50 0,75
31 180,30 41,00 180.90 40.25 0,60 0,75
32 180,30 41,00 181.15 40.50 0,85 0,50
33 181,60 41,00 182.25 40.25 0,65 0,75
34 181,00 41,00 181.90 40.25 0,90 0,75
35 180,60 41,00 181.45 40.25 0,85 0,75
36 175,10 41,00 175.79 40.00 0,69 1,00
37 181,90 41,00 182.25 40.00 0,35 1,00
38 181,70 41,00 182.40 40.25 0,70 0,75
39 181,30 41,00 182.30 40.50 1,00 0,50

40 182,40 41,00 183.30 40.25 0,90 0,75
41 182,90 41,00 183.70 40.00 0,80 1,00
42 181,60 41,00 182.20 40.00 0,60 1,00
43 182,50 41,00 183.20 40.00 0,70 1,00
44 184,80 41,00 185.41 40.25 0,61 0,75
45 169,70 41,00 170.63 40.00 0,93 1,00
46 181,00 41,00 181.85 40.25 0,85 0,75
47 183,50 41,00 184.30 40.25 0,80 0,75
48 180,40 41,00 181.20 40.00 0,80 1,00
49 182,80 41,00 183.90 40.00 1,10 1,00
50 180,60 41,00 181.30 40.00 0,70 1,00
51 181,70 41,00 182.70 40.25 1,00 0,75
52 182,90 41,00 183.85 40.25 0,95 0,75
53 183,60 41,00 184.25 40.25 0,65 0,75
54 183,50 41,00 184.45 40.25 0,95 0,75
55 180,90 41,00 181.85 40.25 0,95 0,75
56 183,40 41,00 184,55 40.50 1,15 0,50
57 179,50 41,00 180.25 40.25 0,75 0,75
58 179,90 41,00 180.65 40.00 0,75 1,00
59 181,10 41,00 181.95 40.25 0,85 0,75
60 179,10 41,00 179.65 40.25 0,55 0,75
61 180,30 41,00 181.20 40.25 0,90 0,75
62 180,50 41,00 181.35 40.00 0,85 1,00
63 182,00 41,00 182.65 40.25 0,65 0,75
64 181,00 41,00 181.65 40.00 0,65 1,00
65 181,90 41,00 182.95 40.25 1,05 0,75
66 182,00 41,00 183.10 40.00 1,10 1,00
67 184,10 41,00 184.91 40.25 0,81 0,75
68 181,40 41,00 182.00 40.25 0,60 0,75
69 182,30 41,00 183.25 40.25 0,95 0,75
70 181,40 41,00 182.15 40.50 0,75 0,50
71 185,30 41,00 186.31 40.25 1,01 0,75
72 185,80 41,00 186.46 40.50 0,66 0,50
73 182,80 41,00 183.80 40.00 1,00 1,00
74 182,80 41,00 183.65 40.25 0,85 0,75
75 180,50 41,00 181.30 40.50 0,80 0,50
76 183,40 41,00 184.20 40.25 0,80 0,75
77 180,30 41,00 181.25 40.25 0,95 0,75
78 180,20 41,00 181.25 40.00 1,05 1,00
79 181,30 41,00 182.00 40.00 0,70 1,00
80 182,10 41,00 182.80 39.50 0,70 1,50
81 180,30 41,00 181.05 40.00 0,75 1,00
82 181,20 41,00 182.05 39.75 0,85 1,25
83 182,70 41,00 183.55 40.25 0,85 0,75
84 179,10 41,00 180.05 40.25 0,95 0,75
85 181,00 41,00 181.85 40.00 0,85 1,00
86 181,90 41,00 182.70 40.25 0,80 0,75
87 183,20 41,00 184.20 39.75 1,00 1,25
88 184,30 41,00 185.26 40.25 0,96 0,75
89 184,20 41,00 185.36 40.50 1,16 0,50
90 183,30 41,00 184.30 40.25 1,00 0,75
91 181,50 41,00 182.55 40.25 1,05 0,75
92 182,60 41,00 183.40 40.25 0,80 0,75
93 178,80 41,00 179.80 40.25 1,00 0,75
94 179,60 41,00 180.60 40.25 1,00 0,75
95 179,20 41,00 180.30 40.50 1,10 0,50
96 177,00 41,00 177.99 39.75 0,99 1,25
97 178,50 41,00 179.40 40.00 0,90 1,00
98 178,60 41,00 179.45 40.00 0,85 1,00
99 179,10 41,00 180.00 40.25 0,90 0,75
100 176,20 41,00 177.39 40.25 1,19 0,75
Standard deviation: 0,241 0,211
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Production Tools HOmOIOgation of nutrunners

Graphical representation

Model: 3BD-3B300A-3K2D-3ZB Serial no: 1017165
Target torque: 180,00 Nm 60 % of max. torque
Angle degree:  40° Tool without angle correction
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Production Tools Control System
Plant ATG Westhausen ‘ Operator Name  Suinder Date  11.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017165_k Char.Descr. VM1698-4 Nom.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 250 /5537037 nges. 100
Evaluation from 11.05.2022 10:22:13 to 11.05.2022 10:37:49

Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 300 Nm; Cur-Cal.581 Nm/A; Speed: 300/50 rpm;
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S39
< 38
37
36
35 LSL
\ \ T T \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
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VM1698-4 [Grad] ND — VM1698-4 [Grad] ND —
Drawing Values Collected Values Statistics
Tm 40.00 X 40.1375
LSL 35.00 Xmin 39.50 X-3s 39.5035
USL 45.00 Xmax 40.50 X+3s 40.7715
T 10.00 R 1.00 6s 1.2681
N<T> 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 M114 O =Sums
Potential Capability index = Cm 7.89
Critical capability index = C mk 7.67
Eis The requirements were met (Cm,Cmk) e
APEX VDI/VDE 2647 V0.1
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Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 11.05.2022
Serial No.  1017165_k Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 179,58
Ord. No 3BD300T1S-A ial 1024210 LSL 185,76

. No. Serial No. USL 227.35

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 300 Nm; Cur -Cal.: 5.541 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 185,61 | 189,46 | 183,35 | 183,00 A 184,55 | 185,66 | 187,36 @ 186,36 | 187,16 | 186,76
102421C VM1698-4 Grad 40,25 40,25 40,50 40,00 40,00 40,25 40,25 40,00 40,00 40,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 186,61 | 184,45 | 188,76 | 189,16 & 184,91 | 185,01 | 183,40 @ 185,21 | 183,80 | 18591
102421C VM1698-4 Grad 39,75 40,00 40,25 40,00 40,00 40,00 40,00 40,25 39,75 40,25
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 183,40 | 182,95 | 183,90 | 183,45 A 180,30 | 18551 | 185,66 & 185,01 | 184,35 | 183,30
102421C VM1698-4 Grad 40,00 40,00 40,25 39,50 40,00 40,00 40,00 39,50 40,25 40,25
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 180,90 | 181,15 | 182,25 | 181,90 @ 181,45 | 175,79 | 182,25 | 182,40 | 182,30 | 183,30
102421C VM1698-4 Grad 40,25 40,50 40,25 40,25 40,25 40,00 40,00 40,25 40,50 40,25
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 183,70 | 182,20 | 183,20 | 185,41 | 170,63 | 181,85 | 184,30 @ 181,20 | 183,90 | 181,30
102421C VM1698-4 Grad 40,00 40,00 40,00 40,25 40,00 40,25 40,25 40,00 40,00 40,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 182,70 | 183,85 | 184,25 | 184,45 | 181,85 | 184,55 | 180,25 | 180,65 | 181,95 | 179,65
102421C VM1698-4 Grad 40,25 40,25 40,25 40,25 40,25 40,50 40,25 40,00 40,25 40,25
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 181,20 | 181,35 | 182,65 | 181,65 | 182,95 | 183,10 | 184,91 @ 182,00 | 183,25 | 182,15
102421C VM1698-4 Grad 40,25 40,00 40,25 40,00 40,25 40,00 40,25 40,25 40,25 40,50
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 186,31 | 186,46 | 183,80 | 183,65 | 181,30 | 184,20 | 181,25 | 181,25 | 182,00 | 182,80
102421C VM1698-4 Grad 40,25 40,50 40,00 40,25 40,50 40,25 40,25 40,00 40,00 39,50
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165_ D
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Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 11.05.2022
Serial No.  1017165_k Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 179,58
Ord. No 3BD300T1S-A ial 1024210 LSL 185,76
. No. Serial No. USL 227.35

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 300 Nm; Cur -Cal.: 5.541 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 181,05 | 182,05 | 183,55 | 180,05 | 181,85 | 182,70 | 184,20 @ 185,26 | 185,36 | 184,30
102421C VM1698-4 Grad 40,00 39,75 40,25 40,25 40,00 40,25 39,75 40,25 40,50 40,25
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 182,55 | 183,40 | 179,80 | 180,60 | 180,30 | 177,99 | 179,40 @ 179,45 | 180,00 | 177,39
102421C VM1698-4 Grad 40,25 40,25 40,25 40,25 40,50 39,75 40,00 40,00 40,25 40,25
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165_ D
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Production Tools Tool System
Plant ATG Westhausen ‘ Operator Name  Suinder Date  11.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017165_k Char.Descr. 3K2D Nom.val. 40,00 5,00 EUSL 45,00
Serial No. 207216 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 250 /5537037 nges. 100
Evaluation from 11.05.2022 10:22:13 to 11.05.2022 10:37:48
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 300 Nm; Cur-Cal.581 Nm/A; Speed: 300/50 rpm;
45 USL
44—
43—
_ 42—
‘4 <
& A
o 407
¢ 39
577
38
374
36
35 LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
2,0 2,0 0,001
i | 1 99,99
1 o 0.1
>16 -1,6 & 99,5
S b r > ' 95 5
1,2 128§ L 80 20 T
2 SIS =
s - g = 50 | 0 g
508 & R=0 Lo8s % 20 [~y R=0 80
3 L3 5 95 .
ko] e
<0,4- 042 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
3K2D [Grad] --- 3K2D [Grad] ---
Drawing Values Collected Values Statistics
Tm 40.00 X 41.0000
LSL 35.00 Xmin 41.00
USL 45.00 Xmax 41.00
T 10.00 R 0.00
N<T> 100
N >usL 0
N <LsL 0
Neff 100
Ntot 100

R=0

APEX VDI/VDE 2647 V0.1
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Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 11.05.2022
Serial No.  1017165_k Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D Nom.val. 94,60
) LSL 0,00
Ord. No. 3BD300T1S-A Serial No. 207216 USL 227,04

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 300 Nm; Cur -Cal.: 5.541 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207216 3K2D Nm 185,30 | 189,20 | 183,20 | 182,60 | 184,40 | 18550 | 186,90 @ 186,10 A 186,70 | 186,30
207216 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207216 3K2D Nm 186,20 | 183,70 | 188,10 | 189,00 | 184,20 | 184,30 | 183,00 A 184,80 | 183,20 | 185,40
207216 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207216 3K2D Nm 182,80 | 182,40 | 183,20 | 182,70 | 179,80 | 184,70 | 184,90 @ 184,20 | 183,70 | 182,80
207216 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207216 3K2D Nm 180,30 | 180,30 | 181,60 | 181,00 A 180,60 | 175,10 | 181,90 @ 181,70 | 181,30 | 182,40
207216 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207216 3K2D Nm 182,90 | 181,60 | 182,50 | 184,80 & 169,70 | 181,00 | 183,50 A 180,40 | 182,80 | 180,60
207216 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207216 3K2D Nm 181,70 | 182,90 | 183,60 | 183,50 A 180,90 | 183,40 | 179,50 | 179,90 | 181,10 | 179,10
207216 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207216 3K2D Nm 180,30 | 180,50 | 182,00 | 181,00 | 181,90 | 182,00 | 184,10 @ 181,40 | 182,30 | 181,40
207216 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207216 3K2D Nm 185,30 | 185,80 | 182,80 | 182,80 & 180,50 | 183,40 | 180,30 @ 180,20 | 181,30 | 182,10
207216 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165DkD
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Production Tools Tool System 2/2
Plant ATG Westhausen Operator Name  Sunder Date 11.05.2022
Serial No.  1017165_k Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D Nom.val. 94,60
_ LSL 0,00
Ord.No.  3BD300T1S-A Serial No. 207216 USL 227.04

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 300 Nm; Cur -Cal.: 5.541 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207216 3K2D Nm 180,30 | 181,20 | 182,70 | 179,10 & 181,00 | 181,90 | 183,20 @ 184,30 | 184,20 | 183,30
207216 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207216 3K2D Nm 181,50 | 182,60 | 178,80 | 179,60 | 179,20 | 177,00 | 178,50 | 178,60 | 179,10 | 176,20
207216 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017165DkD
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Cleco

Production Tools

Homologation of nutrunners

Model:
Target torque:
Angle degree:

Torque graphs

3BD-3B300A-3K2D-3ZB
180,00 Nm
40°

Serial no:

1017165

60 % of max. torque
Tool without angle correction
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Cleco

Froduction Toots Homologation of nutrunners
Annex 3

Document no: 009/2022
Date: 16.12.2022 Page 1 of 2

General Specifications
Manufacturer: Apex Tool Group Tool type:  Fixtured Spindle

Model: 3BD-3B300A-3K2D-3ZB Serialno: 1017165

Torque range: 30 Nm to 300 Nm

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

Capability examination

Snudgfit value: 60 Nm Torque tolerance £ 7 %
Target torque: 240 Nm Tolerance: 1,12 % + 0,56 %
Angle degree: 180° Tolerance: 4.4° +2,2°

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

Tool without angle correction
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Measurement
No.

CONOO B WN =

Tool data
Torque Angle
239,30 181,00
238,10 181,00
235,90 181,00
239,80 181,00
240,10 181,00
238,70 181,00
236,70 181,00
237,00 181,00
244,20 181,00
241,50 181,00
239,70 181,00
241,90 181,00
240,70 181,00
241,20 181,00
239,50 181,00
242,40 181,00
242,90 181,00
242,00 181,00
244,30 181,00
247,10 181,00
255,60 181,00
242,80 181,00
240,90 181,00
237,60 181,00
240,40 181,00
238,40 181,00
240,40 181,00
238,40 181,00
236,50 181,00
237,90 181,00
237,40 181,00
243,50 181,00
238,50 181,00
236,30 181,00
240,90 181,00
240,80 181,00
241,00 181,00
253,00 181,00
238,50 181,00
234,20 181,00
236,70 181,00
250,30 181,00
230,50 181,00
233,90 181,00
232,80 181,00
236,30 181,00
239,80 181,00
241,40 181,00
242,10 181,00
254,00 181,00
237,90 181,00
234,80 181,00
242,00 181,00
238,00 181,00
234,60 181,00
238,90 181,00
238,30 181,00
252,40 181,00
237,50 181,00
237,40 181,00
233,10 181,00
239,10 181,00
235,80 181,00
250,20 181,00
239,90 181,00
236,20 181,00
251,80 181,00
233,10 181,00
237,20 181,00
234,30 181,00
238,00 181,00
238,10 181,00
236,00 181,00
237,50 181,00
238,90 181,00
251,50 181,00
240,00 181,00
251,70 181,00
236,50 181,00
231,30 181,00
231,70 181,00
248,90 181,00
237,30 181,00
233,70 181,00
230,70 181,00
233,70 181,00
231,40 181,00
230,60 181,00
248,90 181,00
236,60 181,00
250,20 181,00
238,30 181,00
249,90 181,00
233,30 181,00
250,10 181,00
235,40 181,00
236,20 181,00
238,80 181,00
236,20 181,00
232,70 181,00

Control data

Torque

240.05
239.10
236.54
240.70
241.15
239.70
237.44
238.09
245.36
242.40
240.65
243.00
241.70
242.35
240.65
243.35
244.00
242.95
245.56
248.51
256.68
243.65
241.95
238.85
241.60
239.85
241.50
239.50
237.79
239.45
238.70
244.51
239.80
237.79
241.80
24210
24215
254.32
239.20
235.59
237.69
251.72
23213
235.29
234.04
237.59
241.15
242.70
243.40
255.42
239.25
235.99
243.35
239.25
235.99
240.25
240.00
254.02
238.90
238.55
234.69
240.55
237.44
251.67
241.20
237.69
253.42
234.49
238.44
235.79
239.65
239.50
237.44
239.20
240.40
252.97
241.40
252.97
237.84
233.09
233.54
250.31
239.05
235.39
232.43
235.24
232.79
232.13
250.67
238.04
251.77
239.90
251.57
234.94
251.77
236.99
237.59
240.50
237.79
234.04

Angle

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

Standard deviation:
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Difference

Torque

075
1,00
0,64
0,90
1,05
1,00
074
1,09
1,16
0,90
095
1,10
1,00
1,15
1,15
095
1,10
095
1,26
1,41
1,08
085
1,05
1,25
1,20
1,45
1,10
1,10
1,29
1,55
1,30
1,01
1,30
1,49
0,90
1,30
1,15
1,32
0,70
1,39
0,99
1,42
1,63
1,39
1,24
1,29
1,35
1,30
1,30
1,42
1,35
1,19
1,35
1,25
1,39
1,35
1,70
1,62
1,40
1,15
1,59
1,45
1,64
1,47
1,30
1,49
1,62
1,39
1,24
1,49
1,65
1,40
1,44
1,70
1,50
1,47
1,40
1,27
1,34
1,79
1,84
1,41
1,75
1,69
1,73
1,54
1,39
1,53
1,77
1,44
1,57
1,60
1,67
1,64
1,67
1,59
1,39
1,70
1,59
1,34

0,268

Angle

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

0,439





Cleco

Production Tools Homologation of nutrunners

Graphical representation

Model: 3BD-3B300A-3K2D-3ZB Serial no: 1017165
Target torque: 240,00 Nm 80 % of max. torque
Angle degree:  180° Tool without angle correction

276,0
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261,6

| | Y I YT

247,2
240,0 M& —e— Torque, Tool

2328 —a— Torque, Control
225,6
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Measurement

=
p

Torque [Nm]
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A aaa A s AA A PN aAA 2 Tool

180 .AXA 2 AR A \ A
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177 Control
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167 t t t t t t t t t
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Measurement

Angle degree
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Production Tools Control System
Plant ATG Westhausen ‘ Operator Name  Stinder Date  11.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017165 _1 Char.Descr. VM1698-4 Nom.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 250 /5537037 nges. 100
Evaluation from 11.05.2022 10:59:39 to 11.05.2022 11:25:00
Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 300 Nm; Cur-C&.432 Nm/A; Speed: 300/50 rpm;

190 USL
1 185
ko] |
< i
O, _
v i -_—
g 180 iM%WW%@% %WWM%&%%%& X
© -
—
§ ]
175
170 LSL
\ \ T T \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
30 7LSL X USLﬁ 30 LSL USL 0,001
1 ! F 1 99,99
T 25 5o 0.1
i | FTE e
S 204 ‘ Co0 95 5
020 ] | B 20 & 1
o B r S 80 20 oy
2. ] ‘ Fea S =
= 15+ ! =15 g =M 50 50 o
& 3 C E o 0
g = = o 20 80 T
10 10 .=
g ] - E > -
5] Cs5 & sl 99,5
] IR g 99,99
0 T T T T ‘ T T T T T T T ‘ T T T T 0 0,001 T T T T T
170 175 180 185 190 170 175 180 185 190
VM1698-4 [Grad] --- — VM1698-4 [Grad] --- —
Drawing Values Collected Values Statistics
Tm 180.00 X 179.6200
LSL 170.00 Xmin 178.75
USL 190.00 Xmax 180.75
T 20.00 R 2.00
N<T> 100 P<T> -=-
N >ysL 0 p>usL
N <LsL 0 p<LsL —
Neff 100
Ntot 100
Model distribution no distribution
Calculation method M-VW
Potential Capability index = Cm 8.33
Critical capability index = C mk 7.24
Eis The requirements were met (Cm,Cmk) e
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Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 11.05.2022
Serial No.  1017165_| Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 243,35
Ord. No 3BD300T1S-A ial 1024210 LSL 182,80
. No. Serial No. USL 309,84

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 300 Nm; C ur-Cal.: 5.432 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 240,05 | 239,10 | 236,54 | 240,70 | 241,15 | 239,70 | 237,44 | 238,09 | 245,36 | 242,40
102421C VM1698-4 Grad 179,25 180,00 180,25 179,50 180,25 179,75 180,00 179,50 179,50 179,75
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 240,65 | 243,00 | 241,70 | 242,35 | 240,65 | 243,35 | 244,00 @ 242,95 | 24556 | 248,51
102421C VM1698-4 Grad 179,75 179,50 179,25 180,00 179,25 180,00 179,50 179,50 179,50 179,50
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 256,68 | 243,65 | 241,95 | 238,85 | 241,60 | 239,85 | 241,50 @ 239,50 | 237,79 | 239,45
102421C VM1698-4 Grad 180,00 179,75 180,00 178,75 180,00 179,50 178,75 180,25 179,50 179,25
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 238,70 | 244,51 | 239,80 | 237,79 | 241,80 | 242,10 | 242,15 | 254,32 | 239,20 | 235,59
102421C VM1698-4 Grad 179,25 179,00 179,00 179,50 179,25 179,25 180,25 180,00 179,25 179,75
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 237,69 | 251,72 | 232,13 | 235,29 | 234,04 | 237,59 | 241,15 @ 242,70 | 243,40 | 255,42
102421C VM1698-4 Grad 180,00 180,75 179,25 179,75 179,50 179,50 179,25 179,25 179,25 180,25
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 239,25 | 235,99 | 243,35 | 239,25 | 235,99 | 240,25 | 240,00 @ 254,02 | 238,90 | 238,55
102421C VM1698-4 Grad 179,25 180,00 180,50 179,25 179,00 179,50 179,50 180,50 178,75 179,25
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 234,69 | 240,55 | 237,44 | 251,67 | 241,20 | 237,69 | 253,42 | 234,49 | 238,44 | 235,79
102421C VM1698-4 Grad 179,50 179,25 179,50 180,00 179,75 180,00 180,75 179,75 179,75 179,25
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 239,65 | 239,50 | 237,44 | 239,20 | 240,40 | 252,97 | 241,40 @ 252,97 | 237,84 | 233,09
102421C VM1698-4 Grad 179,50 179,25 179,25 179,25 179,50 180,00 179,25 180,50 179,25 179,50
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Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 11.05.2022
Serial No.  1017165_| Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 243,35
Ord. No 3BD300T1S-A ial 1024210 LSL 182,80
. No. Serial No. USL 309,84

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 300 Nm; C ur-Cal.: 5.432 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 233,54 | 250,31 | 239,05 | 235,39 | 232,43 | 23524 | 232,79 | 232,13 250,67 | 238,04
102421C VM1698-4 Grad 179,25 | 180,25 179,25 179,50 179,50 180,00 179,75 | 179,75 | 180,25 179,50
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 251,77 | 239,90 | 251,57 | 234,94 | 251,77 | 236,99 | 237,59 | 240,50 @ 237,79 | 234,04
102421C VM1698-4 Grad 180,25 @ 179,25 180,00 179,00 180,50 179,50 179,25 | 179,50 | 179,75 179,25
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Production Tools Tool System
Plant ATG Westhausen ‘ Operator Name  Suinder Date  11.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017165 _1 Char.Descr. 3K2D Nom.val. 180,00 10,00 i USL 190,00

Serial No. 207216 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 250 /5537037 nges. 100
Evaluation from 11.05.2022 10:59:39 to 11.05.2022 11:25:00

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 300 Nm; Cur-C&.432 Nm/A; Speed: 300/50 rpm;

190 USL

185

x|

3K2D [Grad]
[
o]
o

175
170 LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
2,0 2,0 0,001
i L 1 99,99
1 o 0.1
5‘1'67 16 & 99,5
g 5, % S
1,2 12§ ., 80 20 T
2 SIS =
“= : = g = 50 50 a
2 & - E o | - .
50,8+ XSS -0,8 %5 20 R=0 80
3 L3 5 95 .
ko] e
<04 04 & 99,5
i L 0,1
99,99
0,0 I I I I 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
3K2D [Grad] --- 3K2D [Grad] ---
Drawing Values Collected Values Statistics
Tm 180.00 X 181.0000
LSL 170.00 Xmin 181.00
USL 190.00 Xmax 181.00
T 20.00 R 0.00
N<T> 100
N >usL 0
N <LsL 0
Neff 100
Ntot 100
- R=0 -
APEX VDI/VDE 2647 V0.1
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Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 11.05.2022
Serial No.  1017165_| Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD P
_ LSL 0,00
Ord. No.  3BD300T1S-A Serial No. 207216 USL 300,84

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 300 Nm; C ur-Cal.: 5.432 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207216 3K2D Nm 239,30 | 238,10 | 235,90 | 239,80 | 240,10 | 238,70 | 236,70 | 237,00 | 244,20 | 241,50
207216 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207216 3K2D Nm 239,70 | 241,90 | 240,70 | 241,20 | 239,50 | 242,40 | 242,90 @ 242,00 | 244,30 | 247,10
207216 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207216 3K2D Nm 255,60 | 242,80 | 240,90 | 237,60 | 240,40 | 238,40 | 240,40 @ 238,40 | 236,50 | 237,90
207216 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207216 3K2D Nm 237,40 | 243,50 | 238,50 | 236,30 | 240,90 | 240,80 | 241,00 @ 253,00 | 238,50 | 234,20
207216 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207216 3K2D Nm 236,70 | 250,30 | 230,50 | 233,90 § 232,80 | 236,30 | 239,80 @ 241,40 | 242,10 | 254,00
207216 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207216 3K2D Nm 237,90 | 234,80 | 242,00 | 238,00 | 234,60 | 238,90 | 238,30 | 252,40 | 237,50 | 237,40
207216 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207216 3K2D Nm 233,10 | 239,10 | 235,80 | 250,20 | 239,90 | 236,20 | 251,80 & 233,10 | 237,20 | 234,30
207216 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207216 3K2D Nm 238,00 | 238,10 | 236,00 | 237,50 | 238,90 | 251,50 | 240,00 A 251,70 | 236,50 | 231,30
207216 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
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Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 11.05.2022
Serial No.  1017165_| Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD P
_ LSL 0,00
Ord.No.  3BD300T1S-A Serial No. 207216 e 300,84

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 300 Nm; C ur-Cal.: 5.432 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207216 3K2D Nm 231,70 | 248,90 | 237,30 | 233,70 | 230,70 | 233,70 | 231,40 A 230,60 | 248,90 | 236,60
207216 3K2D Grad 181,00 @ 181,00 181,00 181,00 181,00 181,00 181,00 & 181,00 & 181,00 181,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207216 3K2D Nm 250,20 | 238,30 | 249,90 | 233,30 | 250,10 | 235,40 | 236,20 & 238,80 | 236,20 | 232,70
207216 3K2D Grad 181,00 @ 181,00 181,00 181,00 181,00 181,00 181,00 & 181,00 & 181,00 181,00
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Homologation of nutrunners
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Target torque: 240,00 Nm
Angle degree:  180°

Torque graphs
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Fixtured Spindle
Model: 3BD-3B300A-3K2D-3ZB

Serial no.: 1017166
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Homologation of nutrunners

Document no: 009/2022

Date:

Note:

16.12.2022

Multi-stage tightening system

Single-stage tightening system

Manufacturer: Apex Tool Group

Test sheet no. 2

Machine Capability Study 30 %

0J

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

Hard joint (H)

Soft joint (L)

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

ka

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

671,94 Nm / Revolution
55,48 Nm / Revolution
H

103,23 118,77 Nm
7
111,99
0,20
1,18
13,17
11,50

Capability is reached if minimum C,, value 21.67

Speed 50 rpm

Speed 100 %

Serial no:

111,00 Nm

13,17
11,50
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10,4 %

480 rpm

1017166

Angle degree 30°
Angle degree 360°

L

103,23 - 118,77 Nm
7%
110,96 Nm
0,13 Nm
0,79 Nm
19,68
19,58
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Production Tools Control System
Plant ATG Westhausen | Operator Name  Siinder Date  13.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017166_d Char.Descr. VM1698-4 Nom.val. 111,00 7,77 i UsL 118,77

Serial No. 1024210 Unit Nm 7,77 ILSL 10323 |

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 13.05.2022 09:29:33 to 13.05.2022 09:44:07

Rem.  TQ 30% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.678M,; Speed: 480/50 rpm;

7 USL
118
116
1 i
€114
R N~ o %3s
T 12 —Potion a0mon o e S B B S oo e 0 s B0 R Moo B X %35
s J
3 110
-
g J
> 108
106 —
104
i LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-35+3s
30 7LSL USLﬁ 30 LSL USL 0,001
1 1 r 1 99,99
I Foc 0,1
257 E25 8 99,5
c 7 C >
S 20~ 08 95 5 _
o 7 E 3 < 70 30 X,
= 154 F158 = o
%" ! C = a8 30 70 a
= - F o
8 10 10 E 5 95 !
< 3 g 3 ‘ 99,5
7 . [ 7 ’
o o 0.1 f
b o i i 99,99
0 T ‘ T ‘ T ‘ T I T I T I T 0 0,001 T T T T T T T T T
104 106 108 110 112 114 116 118 104 106 108 110 112 114 116 118
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 111.00 X 111.9896
LSL 103.23 Xmin 111.59 X-3s 111.3998
USL 118.77 Xmax 112.72 X+3s 112.5794
T 15.54 R 1.13 6s 1.1797
Nn<r> 100 p<r> 100.00000 %
n sysL 0 p>usL 0.00000%
N <isL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method M114 O =Sums
Potential Capability index = Cm 13.17
Critical capability index = C mk 11.50
Eis The requirements were met (Cm,Cmk) e
APEX VDI/VDE 2647 V0.1
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Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017166_d Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 111,00
Ord. No 3BD300T1S-A ial 1024210 LSL 103,23

. No. Serial No. USL 118,77

Remark TQ 30% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.675 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 111,96 | 111,98 | 111,76 | 111,76 & 111,66 | 111,84 @ 112,03 & 111,79 | 111,84 | 111,71
102421C VM1698-4 Grad 29,25 31,50 30,25 30,50 30,00 30,75 30,50 30,25 30,25 30,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 111,81 | 112,18 | 112,06 | 112,21 | 112,01 | 111,64 111,66 & 112,03 111,74 | 111,84
102421C VM1698-4 Grad 30,00 30,00 30,00 29,75 29,25 29,75 29,50 30,75 29,25 30,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 111,86 | 121,93 | 111,93 | 112,35 | 111,96 | 112,25 | 112,25 | 112,11 | 111,98 | 111,71
102421C VM1698-4 Grad 30,00 29,25 29,75 29,75 30,50 29,25 29,50 29,25 29,75 29,50
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 112,11 | 112,23 | 111,712 | 111,93 | 111,91 | 111,79 § 112,23 & 112,65 | 112,03 | 112,13
102421C VM1698-4 Grad 29,50 29,50 28,75 29,00 29,25 30,00 30,00 29,50 30,25 29,50
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 112,03 | 112,08 | 112,06 | 111,93 | 111,86 | 111,79 | 112,25 | 112,01 | 111,93 | 112,72
102421C VM1698-4 Grad 29,50 30,00 29,75 30,00 29,50 29,25 29,00 29,50 29,25 29,25
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 112,06 | 111,91 | 111,93 | 111,81 | 112,23 | 112,13 | 111,89 @ 112,13 | 111,93 | 112,16
102421C VM1698-4 Grad 30,25 30,25 30,00 29,75 30,75 30,00 30,00 30,00 29,75 30,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 112,06 | 112,01 | 111,86 | 111,61 | 112,03 | 112,08 111,81 @ 112,13 | 112,28 | 111,98
102421C VM1698-4 Grad 29,50 29,75 29,25 29,25 29,50 29,50 30,25 30,25 30,00 30,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 112,03 | 111,61 | 111,89 | 112,08 | 112,06 | 112,06 | 112,23 | 111,86 | 112,21 | 111,59
102421C VM1698-4 Grad 30,00 29,75 30,25 30,25 30,25 30,25 30,25 29,75 29,75 29,50
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166_DIMD
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Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017166_d Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 111,00
Ord. No 3BD300T1S-A ial 1024210 LSL 103,23
. No. Serial No. USL 118,77

Remark TQ 30% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.675 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 112,16 | 111,93 | 112,06 | 111,84 | 111,93 | 112,11 | 111,96 & 111,93 | 112,25 | 112,25
102421C VM1698-4 Grad 29,50 30,25 30,50 30,25 29,75 30,00 29,75 30,25 30,00 30,50
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 111,96 | 111,91 | 112,01 | 112,21 | 111,84 | 111,98 | 112,03 | 111,81 | 112,01 | 112,11
102421C VM1698-4 Grad 30,00 30,25 30,25 30,25 30,00 29,50 29,75 30,00 30,00 30,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166_DIMD
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Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  13.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017166_d Char.Descr. 3K2D Nom.val. 111,00 7,77 i USL 118,77

Serial No. 207213 Unit Nm 7,77 ILSL 10323

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 13.05.2022 09:29:34 to 13.05.2022 09:44:07

Rem.  TQ 30% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.678M,; Speed: 480/50 rpm;

7 USL
118
116
T 114
= e o A % e T T TR T L S s X T T o oo =] —  X+3s
£ 112 Focnortmnarto o om0 i sttt s St St e B SR o ot it S
5 110;
& J
108
106 —
104
i LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-3sX+3s
35 7LSL USLﬁ 35 LSL ‘ >‘< . USL 0,001
3 C 1 99,99 ] “‘;
T 30 F30 % H—/ 0,1
e B =5 99,5 s
S 257: ;25 2 95 ek 5
.. 3 = 5 1 ‘ ‘ —
o 20 =20 S <3 70 | | 30 X
= I C g = I I 'D__‘
[0 | C = | | T
2 155 -15 E o 30 . 70 T
[=} ] £ > ]
210 -10% > &L o
< 3 = [} <0 99,5
54 5 @ 0,1 f' i
3 = ‘ ‘ ‘ 99,99
0 T ‘ T ‘ T ‘ T ‘ ‘ T ‘ T ‘ T 0 0,001 T T T T T T T T T
104 106 108 110 112 114 116 118 104 106 108 110 112 114 116 118
3K2D [Nm] ND — 3K2D [Nm] ND —
Drawing Values Collected Values Statistics
Tm 111.00 X 112.2020
LSL 103.23 Xmin 111.80 X-3s 111.5414
USL 118.77 Xmax 113.00 X+3s 112.8626
T 15.54 R 1.20 6s 1.3211
N<T> 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 M114 O =Sums
Potential Capability index = Cm 11.76
Critical capability index = C mk 9.94
Eis The requirements were met (Cm,Cmk) e
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166D&D.
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Cleco Machine Capability Study Page

Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017166_d Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD o
Ord. No 3BD300T1S-A ial 207213 LSL 103,23

. No. Serial No. USL 118,77

Remark TQ 30% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.675 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207213 3K2D Nm 112,20 | 112,20 | 111,80 | 111,90 & 111,90 | 112,00 | 112,30 | 112,10 | 112,00 | 111,90
207213 3K2D Grad 30,00 32,00 30,00 31,00 30,00 31,00 31,00 31,00 31,00 31,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207213 3K2D Nm 111,90 | 112,30 | 112,10 | 112,40 & 112,50 | 111,90 | 111,90 @ 112,50 | 111,90 | 112,10
207213 3K2D Grad 30,00 30,00 30,00 30,00 30,00 30,00 30,00 31,00 30,00 31,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207213 3K2D Nm 112,10 | 112,00 | 112,30 | 112,40 & 112,10 | 112,40 | 112,40 W 112,30 | 112,40 | 111,90
207213 3K2D Grad 30,00 30,00 30,00 30,00 31,00 30,00 30,00 29,00 30,00 30,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207213 3K2D Nm 112,40 | 112,40 | 112,20 | 112,10 | 112,30 | 112,00 | 112,40 & 113,00 | 112,20 | 112,30
207213 3K2D Grad 30,00 30,00 29,00 30,00 30,00 30,00 30,00 30,00 31,00 30,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207213 3K2D Nm 112,20 | 112,20 | 112,20 | 112,20 | 111,90 | 112,10 | 112,40 @ 112,20 | 112,30 | 112,90
207213 3K2D Grad 30,00 30,00 30,00 30,00 29,00 29,00 29,00 30,00 29,00 29,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207213 3K2D Nm 112,30 | 112,20 | 112,00 | 112,00 | 112,30 | 112,30 | 111,90 @ 112,40 | 112,10 | 112,40
207213 3K2D Grad 31,00 30,00 31,00 30,00 31,00 30,00 31,00 30,00 30,00 30,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207213 3K2D Nm 112,20 | 112,30 | 112,20 | 111,80 | 112,40 | 112,20 | 112,00 A 112,50 | 112,60 | 112,00
207213 3K2D Grad 30,00 30,00 30,00 30,00 30,00 30,00 31,00 31,00 30,00 30,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207213 3K2D Nm 112,40 | 111,80 | 112,30 | 112,30 | 112,30 | 112,20 | 112,60 & 112,10 | 112,30 | 111,80
207213 3K2D Grad 30,00 30,00 31,00 30,00 31,00 31,00 31,00 30,00 31,00 30,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166D&D.
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Cleco Machine Capability Study Page

Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017166_d Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD o
Ord. No 3BD300T1S-A ial 207213 LSL 103,23
. No. Serial No. USL 118,77

Remark TQ 30% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.675 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207213 3K2D Nm 112,30 | 112,00 | 112,40 | 112,00 | 112,30 | 112,20 | 112,00 A 112,00 | 112,40 | 112,30
207213 3K2D Grad 30,00 30,00 30,00 30,00 30,00 30,00 30,00 31,00 30,00 31,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207213 3K2D Nm 112,20 | 112,10 | 112,20 | 112,40 | 112,10 | 112,20 | 112,20 | 112,00 | 112,20 | 112,50
207213 3K2D Grad 30,00 31,00 31,00 31,00 30,00 30,00 30,00 30,00 31,00 30,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166D&D.
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Cleco

Production ool Homologation of nutrunners
Torque graphs Machine Capability Study 30 %
Model: 3BD-3B300A-3K2D-3ZB Angle degree:  30°
Serial no: 1017166 Test torque: 111,0 Nm
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Cleco Machine Capability Study Page 1/1
Production Tools Control Sys‘[em
Plant ATG Westhausen | Operator Name  Siinder Date  13.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
T
Serial No. 1017166_c Char.Descr. VM1698-4 Nom.val. 111,00 7,77 'USL 118,77
,,,,,,,,,, R —
Serial No. 1024210 Unit Nm -7,77 : LsL 103,23
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 13.05.2022 09:51:17 to 13.05.2022 10:09:35
Rem.  TQ 30% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.678M; Speed: 480/50 rpm;
N USL
118
116
1 i
e 114 7
5 112+ -
I e v e e e R e S SN T R B e S el e DA
g 110 ]
> 108
106 —
104 —
i LSL
\ \ \ \ \ T T T 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
T 30 ~30 & 01
3.7 E= 99,5
g 257 B 95 5
= B E < T —
g 20 F205 ¥ 70 3 R
= = E o
© 1e 3 F o o
2 15 = = 15 = o 30 70 T
[ Eoain 2
210 =10 £ 5 95
< B S © 99,5
54 F5 0,1
= F 99,99
0 T ‘ T ‘ T ‘ T T I T I T 0 0,001 T T T T T T T
104 106 108 110 112 114 116 118 104 106 108 110 112 114 116 118
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 111.00 X 110.9606
LSL 103.23 Xmin 110.70 X-3s 110.5658
USL 118.77 Xmax 111.37 X+3s 111.3554
T 15.54 R 0.67 6s 0.7896
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 M114 O =Sums
Potential Capability index = Cm 19.68
Critical capability index = C mk 19.58
Eis The requirements were met (Cm,Cmk) e

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 13.05.2022
Serial No.  1017166_c Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 111,00
Ord. No 3BD300T1S-A ial 1024210 LSL 103,23
. No. Serial No. USL 118,77

Remark TQ 30% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.675 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 110,90 | 110,97 | 110,83 | 110,92 & 110,83 | 110,92 | 110,80 | 110,95 | 110,85 | 111,05
102421C VM1698-4 Grad 354,50 @ 353,75 348,00 348,50 345,00 347,75 339,75 | 349,00 362,25 366,75
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 110,80 | 111,10 | 111,05 | 110,73 | 111,12 | 121,22 | 110,73 | 110,97 | 110,83 | 111,12
102421C VM1698-4 Grad 361,50 364,75 348,50 360,75 344,75 348,50 343,50 | 345,75 @ 349,50 347,25
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 110,78 | 110,88 | 110,73 | 111,17 | 110,90 | 110,92 | 111,02 & 111,20 | 110,92 | 111,00
102421C VM1698-4 Grad 354,25 | 356,00 359,00 366,75 366,25 365,50 369,75 | 375,75 @ 387,50 377,25
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 110,78 | 110,95 | 111,00 | 110,78 | 111,22 | 110,97 § 110,90 @ 110,85 | 111,07 | 110,83
102421C VM1698-4 Grad 356,75 | 356,75 382,25 361,75 365,50 362,25 376,75 | 368,25 @ 361,25 362,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 110,88 | 110,97 | 111,02 | 110,90 & 110,90 | 111,22 | 111,02 @ 110,88 | 110,92 | 111,05
102421C VM1698-4 Grad 362,75 = 369,00 364,75 368,00 382,75 368,50 358,00 @ 375,00 361,75 364,25
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 110,95 | 111,05 | 111,22 | 111,22 | 111,15 | 110,97 | 110,90 @ 110,92 | 111,05 | 111,37
102421C VM1698-4 Grad 349,75 | 359,50 357,00 358,00 356,50 359,75 361,25 @ 357,50 @ 376,50 372,50
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 110,70 | 111,29 | 110,95 | 110,90 & 110,92 | 111,02 | 110,90 & 111,02 | 110,95 | 110,95
102421C VM1698-4 Grad 350,00 @ 358,75 362,00 359,50 362,00 369,25 358,50 @ 366,00 374,50 366,50
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 110,92 | 110,88 | 110,95 | 111,10 A 110,92 | 110,90 | 110,85 | 110,85 | 110,95 | 111,02
102421C VM1698-4 Grad 362,75 = 380,75 348,75 361,50 357,75 356,25 360,75 | 356,25 @ 358,25 362,25
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166 /D
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Cleco Machine Capability Study Page

Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017166_c Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 111,00
Ord. No 3BD300T1S-A ial 1024210 LSL 103,23
. No. Serial No. USL 118,77

Remark TQ 30% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.675 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 110,75 | 111,20 | 111,15 | 111,05 | 110,92 | 111,00 | 110,85 | 111,07 | 110,95 | 110,90
102421C VM1698-4 Grad 358,75 | 367,25 | 389,00 | 379,50 | 350,50 | 380,00 | 357,25 | 364,25 | 367,00 372,50
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 111,07 | 110,92 | 110,85 | 110,88 | 110,88 | 111,05 | 111,22 @ 111,24 | 110,75 | 110,80
102421C VM1698-4 Grad 347,00 | 353,75 | 355,00 | 352,50 | 358,00 @ 368,00 | 376,25 | 363,00 | 363,25 | 356,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166 /D
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Cleco Machine Capability Study Page 1/1

Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  13.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017166_c Char.Descr. 3K2D Nom.val. 111,00 7,77 i USL 118,77

Serial No. 207213 Unit Nm 7,77 ILSL 10323

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 13.05.2022 09:51:17 to 13.05.2022 10:09:35

Rem.  TQ 30% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.678M; Speed: 480/50 rpm;

N USL
118
116
T 114
'g -
Zz 112+ _ _ I _ o _ T - %43
S R0 SRARREE TR e it S o o R 5 PR TS St PRI SO 0B RBe| X K4S
¢ 110+
& J
108 |
106 —
104 —
i LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-3&3s
35 7LSL USLﬁ 35 LSL USL 0,001
B £ 1 99,99
T30 F30 % 01
3.7 E= 99,5
g 257 B 95 5
=5 B = S 1 _
© 207 205 70 30 X
= I = g = 'D__‘
[ 4 = o L
2 15 £15 = o 30 70 T
[ Eoain 2
210 =10 £ 5 95
< B S © 99,5
5 F5 0,1
B E 99,99
0 T ‘ T ‘ T ‘ T T I T I T I T 0 0,001 T T T T T T T T
104 106 108 110 112 114 116 118 104 106 108 110 112 114 116 118
3K2D [Nm] ND — 3K2D [Nm] ND —
Drawing Values Collected Values Statistics
Tm 111.00 X 111.1630
LSL 103.23 Xmin 111.00 X-3s 110.7921
USL 118.77 Xmax 111.60 X+3s 111.5339
T 15.54 R 0.60 6s 0.7418
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 M114 O =Sums
Potential Capability index = Cm 20.95
Critical capability index = C mk 20.51
Eis The requirements were met (Cm,Cmk) e
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 13.05.2022
Serial No.  1017166_c Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD o
Ord. No 3BD300T1S-A ial 207213 LSL 103,23

. No. Serial No. USL 118,77

Remark TQ 30% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.675 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207213 3K2D Nm 111,20 | 111,10 | 111,20 | 111,30 | 111,20 | 121,30 | 111,20 & 111,20 | 111,00 | 111,30
207213 3K2D Grad 355,00 @ 356,00 349,00 350,00 348,00 349,00 341,00 @ 351,00 363,00 367,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207213 3K2D Nm 111,10 | 121,30 | 111,20 | 111,00 | 112,30 | 121,20 | 111,20 & 112,30 | 111,10 | 111,40
207213 3K2D Grad 363,00 @ 366,00 350,00 362,00 346,00 351,00 344,00 @ 347,00 @ 351,00 348,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207213 3K2D Nm 111,00 | 111,20 | 111,00 | 111,30 | 111,20 | 111,00 | 111,00 & 112,30 | 111,00 | 111,10
207213 3K2D Grad 356,00 @ 359,00 361,00 368,00 369,00 368,00 370,00 @ 377,00 @ 389,00 379,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207213 3K2D Nm 111,00 | 111,20 | 121,30 | 111,00 | 112,30 | 111,00 | 211,20 & 112,10 | 111,30 | 111,10
207213 3K2D Grad 358,00 @ 358,00 384,00 364,00 367,00 363,00 378,00 @ 369,00 362,00 363,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207213 3K2D Nm 111,00 | 111,10 | 121,20 | 111,00 | 111,10 | 121,40 | 111,20 & 112,30 | 111,10 | 111,00
207213 3K2D Grad 364,00 @ 370,00 366,00 368,00 384,00 370,00 359,00 @ 378,00 @ 363,00 365,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207213 3K2D Nm 111,10 | 121,10 | 121,30 | 111,40 | 112,30 | 111,20 | 111,00 & 111,20 | 111,20 | 111,50
207213 3K2D Grad 352,00 361,00 359,00 360,00 358,00 361,00 362,00 @ 358,00 377,00 374,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207213 3K2D Nm 111,10 | 111,60 | 111,00 | 111,20 A 111,00 | 121,30 | 111,20 | 111,20 | 111,10 | 111,10
207213 3K2D Grad 351,00 @ 360,00 363,00 361,00 364,00 370,00 360,00 @ 368,00 376,00 368,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207213 3K2D Nm 111,20 | 111,10 | 121,20 | 111,20 | 111,20 | 111,00 | 111,20 & 111,10 | 111,20 | 111,20
207213 3K2D Grad 364,00 @ 383,00 350,00 363,00 360,00 358,00 364,00 @ 358,00 359,00 363,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166DED
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Cleco Machine Capability Study Page

Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017166_c Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD o
Ord. No 3BD300T1S-A ial 207213 LSL 103,23
. No. Serial No. USL 118,77

Remark TQ 30% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.675 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207213 3K2D Nm 111,00 | 111,20 | 111,40 | 111,20 & 112,20 | 121,20 | 111,20 | 112,10 | 111,10 | 111,00
207213 3K2D Grad 360,00 | 368,00 | 390,00 | 381,00 | 351,00 @ 381,00 | 359,00 | 365,00 | 368,00 @ 374,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207213 3K2D Nm 111,30 | 111,10 | 121,20 | 211,20 | 111,10 | 121,20 | 111,20 | 112,30 | 111,10 | 111,10
207213 3K2D Grad 349,00 | 356,00 | 357,00 | 355,00 | 359,00 @ 369,00 | 377,00 | 366,00 | 365,00 358,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166DED
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Cleco

Production Tools

Homologation of nutrunners
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Torque graphs
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Test sheet no. 3

Machine Capability Study 80 %

O

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

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)

1493,44 Nm / Revolution
123,65 Nm / Revolution
H

228,78 263,22 Nm
7
248,91
0,38
2,27
15,16
12,60

Capability is reached if minimum C,, value 21.67

Speed 50 rpm 10,4 %
Speed 100 % 480 rpm
Serial no: 1017166
246,00 Nm
Angle degree 30°
Angle degree 360°
L
228,78 - 263,22 Nm
7 %
247,30 Nm
0,33 Nm
1,95 Nm
17,62
16,29
15,16
12,60
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Production Tools Control System
Plant ATG Westhausen | Operator Name  Siinder Date  12.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017166_h Char.Descr. VM1698-4 Nom.val. 246,00 17,22 i USL 263,22

Serial No. 1024210 Unit Nm 17,22 ILSL 22878 |

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 250 / 5537037 nges. 100
Evaluation from 12.05.2022 15:04:38 to 12.05.2022 15:16:03

Rem.  TQ 80% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.58mM,; Speed: 480/50 rpm;

3 USL
260 |
T 2557
g 250 E x+3
=3 N FE Y IV Oy V. Y S L Y- O 5 PPV N P Y- Y BRI KA W kv X+3S
e e s Tt s gt g i asaatgas e SoeIX Tlag
& 245
© 1
=N
< 240 1
235
230 1 LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
*-383s X-3%+3s
30 7LSL >‘< USLﬁ 30 LSL ‘ >‘< USL 0,001
T - ‘ C T 99199 ‘ ‘ J’
E Foc o —— 0,1
»2°7 | 25K 99,5 =
o ] C > I
2 20- 08 g % S S
o 7 C =R 70 ‘ 30 S
= 15 | — 15 g = ‘ o
%" ! C = a8 30 i 70 a
= - F o
8 10+ —10 E 5 95 l
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. = 99,99
0 T ‘ TTTT ‘ TTTT ‘ TTTT ‘ T i 11T ‘ TTTT ‘ TTT1T 0 0,001 T LI L LI L L L
230 235 240 245 250 255 260 230 235 240 245 250 255 260
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 246.00 X 248.9060
LSL 228.78 Xmin 248.06 X-3s 247.7701
USL 263.22 Xmax 249.81 X+3s 250.0419
T 34.44 R 1.75 6s 2.2718
N<T> 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 M114 O =Sums
Potential Capability index = Cm 15.16
Critical capability index = C mk 12.60
Eis The requirements were met (Cm,Cmk) e
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166_HikD
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Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 12.05.2022
Serial No.  1017166_h Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 246,00
Ord. No 3BD300T1S-A ial 1024210 LSL 228,78

. No. Serial No. USL 263,22

Remark TQ 80% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.581 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 248,86 | 248,26 | 248,26 | 248,51 | 248,21 | 248,61 | 248,96 @ 248,06 @ 248,76 | 248,86
102421C VM1698-4 Grad 30,00 29,50 29,75 30,00 29,25 29,75 29,50 28,50 28,75 29,25
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 248,61 | 248,61 | 248,71 | 248,71 | 248,96 | 248,81 | 249,26 @ 248,31 | 248,46 | 249,01
102421C VM1698-4 Grad 28,75 28,50 29,00 29,00 29,25 29,25 29,00 28,75 29,50 30,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 248,41 | 249,06 | 248,26 | 248,11 | 249,06 | 248,16 | 248,61 @ 248,46 | 249,11 | 249,21
102421C VM1698-4 Grad 29,25 28,50 29,25 29,25 29,75 29,75 29,25 29,50 29,75 29,25
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 248,86 | 249,01 | 248,81 | 248,66 | 248,56 | 248,81 | 248,86 @ 248,56 | 248,86 | 249,21
102421C VM1698-4 Grad 29,75 29,50 30,25 31,00 30,50 30,75 30,75 30,25 29,75 31,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 249,36 | 249,26 | 248,31 | 248,66 | 248,56 | 248,76 | 248,76 | 248,76 | 249,06 | 249,21
102421C VM1698-4 Grad 30,25 30,25 30,00 31,00 30,50 30,50 30,50 29,75 29,75 31,25
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 248,86 | 248,86 | 249,81 | 248,91 | 248,76 | 248,76 | 248,66 | 249,06 @ 249,46 | 249,16
102421C VM1698-4 Grad 30,50 30,25 30,75 30,25 30,50 29,75 30,25 30,75 30,75 30,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 248,96 | 249,31 | 249,41 | 248,46 | 248,81 | 249,36 | 249,06 @ 249,01 | 249,31 | 249,41
102421C VM1698-4 Grad 30,00 29,75 30,00 29,25 30,50 30,00 30,00 30,50 30,75 30,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 249,06 | 248,86 | 248,96 | 248,76 | 249,76 | 249,46 | 249,31 @ 249,31 | 249,76 | 248,86
102421C VM1698-4 Grad 29,50 30,25 30,00 29,25 31,00 30,25 29,25 30,00 30,00 29,75
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166_DiD
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Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 12.05.2022
Serial No.  1017166_h Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 246,00
Ord. No 3BD300T1S-A ial 1024210 LSL 228,78
. No. Serial No. USL 263,22

Remark TQ 80% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.581 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 248,96 | 249,26 | 248,96 | 249,41 | 248,71 | 249,31 | 248,86 @ 249,16 | 249,41 | 248,86
102421C VM1698-4 Grad 29,25 29,25 29,50 30,25 29,25 30,50 29,75 28,75 30,00 29,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 248,51 | 248,91 | 249,26 | 249,81 | 248,86 | 248,76 | 249,31 @ 249,21 | 248,81 | 248,61
102421C VM1698-4 Grad 29,50 30,25 29,75 30,25 29,50 30,00 30,75 30,50 29,75 30,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166_DiD
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Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  12.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017166_h Char.Descr. 3K2D Nom.val. 246,00 17,22 i USL 263,22

Serial No. 207213 Unit Nm 17,22 ILSL 22878

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 250 / 5537037 nges. 100
Evaluation from 12.05.2022 15:04:39 to 12.05.2022 15:16:02

Rem.  TQ 80% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.58mM,; Speed: 480/50 rpm;
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3K2D [Nm] ND — 3K2D [Nm] ND —
Drawing Values Collected Values Statistics
Tm 246.00 X 248.2810
LSL 228.78 Xmin 247.50 X-3s 247.1252
USL 263.22 Xmax 249.40 X+3s 249.4368
T 34.44 R 1.90 6s 2.3115
N<T> 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 M114 O =Sums
Potential Capability index = Cm 14.90
Critical capability index = C mk 12.93
Eis The requirements were met (Cm,Cmk) e
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166DRD.
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Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 12.05.2022
Serial No.  1017166_h Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD Sy
Ord. No 3BD300T1S-A ial 207213 LSL 228,78
. No. Serial No. USL 263,22

Remark TQ 80% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.581 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207213 3K2D Nm 248,40 | 247,90 | 248,00 | 248,30 | 247,80 | 248,20 | 248,70 | 247,80 | 248,50 | 248,50
207213 3K2D Grad 31,00 30,00 30,00 30,00 30,00 30,00 30,00 29,00 29,00 30,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207213 3K2D Nm 248,20 | 248,50 | 248,40 | 248,40 | 248,40 | 248,60 | 248,90 @ 247,90 | 247,70 | 248,40
207213 3K2D Grad 29,00 30,00 30,00 30,00 30,00 30,00 30,00 29,00 30,00 31,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207213 3K2D Nm 248,10 | 248,80 | 247,50 | 247,60 | 248,70 | 247,70 | 248,00 @ 247,80 | 248,40 | 249,00
207213 3K2D Grad 30,00 29,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207213 3K2D Nm 248,00 | 248,20 | 248,40 | 248,20 | 247,80 | 248,20 | 248,20 | 247,70 | 248,50 | 248,60
207213 3K2D Grad 31,00 30,00 31,00 32,00 31,00 31,00 31,00 31,00 30,00 32,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207213 3K2D Nm 248,90 | 248,80 | 247,70 | 248,40 | 248,00 | 248,00 | 248,10 @ 248,10 | 248,70 | 248,70
207213 3K2D Grad 31,00 31,00 31,00 32,00 31,00 31,00 31,00 30,00 31,00 32,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207213 3K2D Nm 248,10 | 248,10 | 249,40 | 248,10 | 248,00 | 247,90 | 247,80 @ 248,40 | 248,70 | 248,40
207213 3K2D Grad 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207213 3K2D Nm 248,50 | 248,40 | 248,60 | 247,80 | 248,00 | 248,90 | 248,40 @ 248,30 | 248,70 | 248,50
207213 3K2D Grad 31,00 31,00 31,00 30,00 31,00 31,00 30,00 31,00 31,00 30,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207213 3K2D Nm 248,50 | 248,10 | 248,30 | 248,00 | 249,10 | 248,50 | 248,40 @ 248,70 | 249,10 | 248,10
207213 3K2D Grad 30,00 31,00 30,00 30,00 31,00 31,00 30,00 30,00 30,00 30,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166DRD.
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Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 12.05.2022
Serial No.  1017166_h Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD Sy
Ord. No 3BD300T1S-A ial 207213 LSL 228,78
. No. Serial No. USL 263,22

Remark TQ 80% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.581 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207213 3K2D Nm 248,20 | 248,30 | 248,20 | 249,00 | 247,70 | 248,50 | 248,10 @ 248,30 | 248,60 | 247,90
207213 3K2D Grad 30,00 30,00 30,00 31,00 30,00 31,00 30,00 30,00 31,00 30,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207213 3K2D Nm 247,90 | 248,00 | 248,40 | 248,90 | 247,70 | 247,90 | 248,40 @ 248,10 | 248,10 | 247,80
207213 3K2D Grad 30,00 31,00 30,00 31,00 30,00 30,00 31,00 31,00 31,00 31,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166DRD.
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Production Tools Control System
Plant ATG Westhausen | Operator Name  Siinder Date  12.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017166_g Char.Descr. VM1698-4 Nom.val. 246,00 17,22 i USL 263,22

Serial No. 1024210 Unit Nm 17,22 ILSL 22878 |

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 250 / 5537037 nges. 100
Evaluation from 12.05.2022 15:28:51 to 12.05.2022 16:54:49

Rem.  TQ 80% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.58inM; Speed: 480/50 rpm;

3 USL
260 |
T 255
E__ -
£,250 -
I = e e e e T e e s PR i on
3 245 E
=N
< 240 1
235
230 E LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
x-383s
o5 7LSL ‘>‘<‘ USLﬁ o5 LSL USL 0,001
3 L 1 99,99
1 ] I - 0,1
2207 il =20 = 99,5
g 3 I SR 5
g1 11 158 = 7 0 ¥
s | - & T 0
[0 - ~ —- T
£ 107 1 F10 £ o 30 70 &
2 | F2 5 95 ¢
o 1! F, &
< 5 5 © 99,5
] 1 C @ 0,1
31 | C 99,99
0 \\‘\\\\‘\\\\‘\\ \‘\\\\‘\\\\‘\\\\ 0 0,001 T LI L LI L L L
230 235 240 245 250 255 260 230 235 240 245 250 255 260
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 246.00 X 247.2995
LSL 228.78 Xmin 246.46 X-3s 246.3222
USL 263.22 Xmax 248.01 X+3s 248.2768
T 34.44 R 1.55 6s 1.9546
Nn<r> 100 p<r> 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 M114 O =Sums
Potential Capability index = Cm 17.62
Critical capability index = C mk 16.29
Eis The requirements were met (Cm,Cmk) e
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166_DiD
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Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 12.05.2022
Serial No.  1017166_g Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 246,00
Ord. No 3BD300T1S-A ial 1024210 LSL 228,78

. No. Serial No. USL 263,22

Remark TQ 80% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.581 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 246,46 | 246,46 | 246,71 | 246,76 | 247,31 | 247,01 | 246,56 @ 246,96 | 246,81 | 247,06
102421C VM1698-4 Grad 340,50 @ 344,75 346,25 348,00 349,00 350,50 344,75 | 346,75 | 341,00 352,25
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 246,76 | 246,86 | 246,96 | 246,81 | 247,06 | 247,36 | 246,76 | 247,06 | 247,26 | 246,81
102421C VM1698-4 Grad 348,75 | 348,75 354,25 354,50 355,25 350,25 353,75 | 350,50 @ 349,75 355,50
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 246,91 | 247,46 | 247,46 | 247,81 | 247,61 | 248,01 | 247,01 @ 247,86 | 247,96 | 247,26
102421C VM1698-4 Grad 347,25 @ 356,50 345,25 357,50 342,75 345,75 349,75 | 357,25 | 349,00 348,50
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 247,06 | 247,46 | 247,26 | 247,56 | 247,11 | 246,86 | 247,56 | 247,46 | 247,56 | 247,26
102421C VM1698-4 Grad 352,25 | 353,00 349,50 352,75 360,50 350,00 359,25 | 356,00 361,50 354,25
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 247,16 | 247,66 | 247,31 | 247,36 | 247,51 | 247,41 | 247,16 | 247,26 | 247,21 | 247,26
102421C VM1698-4 Grad 353,25 | 350,75 356,50 370,50 358,50 363,75 355,25 | 353,50 @ 353,50 347,75
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 247,61 | 247,31 | 247,26 | 247,66 | 247,41 | 247,81 | 247,16 @ 247,16 | 247,61 | 247,16
102421C VM1698-4 Grad 352,25 | 355,00 355,00 357,00 360,75 357,50 354,00 @ 356,50 @ 357,25 363,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 247,26 | 247,21 | 248,01 | 247,21 | 247,36 | 247,51 | 247,56 | 247,51 | 247,51 | 247,31
102421C VM1698-4 Grad 359,50 357,25 356,50 360,50 354,75 356,25 371,25 | 365,25 @ 354,25 355,50
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 24791 | 247,16 | 247,46 | 247,26 | 247,21 | 247,36 | 247,06 @ 247,26 | 247,46 | 247,76
102421C VM1698-4 Grad 350,50 @ 355,00 351,00 349,50 357,50 361,00 354,50 @ 350,25 @ 355,75 353,75
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166 D
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Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 12.05.2022
Serial No.  1017166_g Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 246,00
Ord. No 3BD300T1S-A ial 1024210 LSL 228,78
. No. Serial No. USL 263,22

Remark TQ 80% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.581 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 247,71 | 247,16 | 247,66 | 247,31 | 247,16 | 247,46 | 247,16 @ 247,16 | 247,01 | 247,81
102421C VM1698-4 Grad 355,25 | 351,25 | 364,50 | 362,25 | 363,75 | 356,75 | 366,75 | 354,50 | 355,50 | 356,25
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 247,31 | 247,61 | 247,61 | 247,56 | 247,36 | 247,31 | 247,41 | 247,46 | 247,51 | 247,11
102421C VM1698-4 Grad 364,25 | 370,50 | 359,75 | 353,25 | 355,00 @ 357,00 | 354,50 | 354,00 | 356,75 | 367,50
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166 D
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Cleco

Machine Capability Study

Page 1/1

Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  12.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017166_g Char.Descr. 3K2D Nom.val. 246,00 17,22 i USL 263,22

Serial No. 207213 Unit Nm 17,22 ILSL 22878

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 250 / 5537037 nges. 100
Evaluation from 12.05.2022 15:28:51 to 12.05.2022 16:54:50

Rem.  TQ 80% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.58inM; Speed: 480/50 rpm;

3 USL
260 |
255
T 1
'E 250
Z ] 2 e IO 2 ¢ X
Q 245 wa%%%—xxﬁ@%% & . . . < X
X ]
[32) |
240
235
230 E LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
20 LSL X USL 20 LSL USL 0,001
i ; | 1 99,99
1 | = 0,1
> 16 ‘ ~16 99,5
S b ‘ r > ' 95 5
212 | 125 1 0 20 =
g ‘ SIS o
“= : ‘ = g = 50 50 a
& E o 0
S 8- ! -8 o 20 80 ‘1'
o =
§ 1 i - g 5 95
4 g @ 99,5
| | " 01
| 99,99
0 T ‘ TTTT ‘ TTTT ‘ TTTT ‘ =TT ‘ TTTT ‘ TTTT ‘ TTT1T 0 0,001 T LI L LI L L L
230 235 240 245 250 255 260 230 235 240 245 250 255 260
3K2D [Nm] --- — 3K2D [Nm] --- —
Drawing Values Collected Values Statistics
Tm 246.00 X 246.3770
LSL 228.78 Xmin 246.00
USL 263.22 Xmax 247.10
T 34.44 R 1.10
N<T> 100 p<t> =
N >ysL 0 p>usL
N <LsL 0 p<LsL —
Neff 100
Ntot 100
Model distribution no distribution
Calculation method M-VW
Potential Capability index = Cm 26.07
Critical capability index = C mk 18.58
Eis The requirements were met (Cm,Cmk) e

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 12.05.2022
Serial No.  1017166_g Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD Sy
Ord. No 3BD300T1S-A ial 207213 LSL 228,78

. No. Serial No. USL 263,22

Remark TQ 80% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.581 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207213 3K2D Nm 246,00 | 246,10 | 246,30 | 246,10 | 246,70 | 246,40 | 246,00 @ 246,30 | 246,10 | 246,40
207213 3K2D Grad 339,00 @ 345,00 345,00 348,00 350,00 351,00 343,00 @ 346,00 @ 341,00 352,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207213 3K2D Nm 246,30 | 246,50 | 246,10 | 246,20 | 246,30 | 246,40 | 246,00 @ 246,20 | 246,40 | 246,10
207213 3K2D Grad 349,00 @ 349,00 355,00 354,00 355,00 351,00 353,00 @ 350,00 @ 350,00 355,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207213 3K2D Nm 246,20 | 246,50 | 246,70 | 247,00 | 246,80 | 247,10 | 246,20 @ 246,80 | 246,90 | 246,20
207213 3K2D Grad 347,00 @ 356,00 346,00 357,00 343,00 345,00 350,00 @ 357,00 @ 349,00 349,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207213 3K2D Nm 246,10 | 246,40 | 246,30 | 246,70 | 246,20 | 246,10 | 246,60 @ 246,50 | 246,50 | 246,40
207213 3K2D Grad 352,00 @ 353,00 349,00 352,00 359,00 350,00 359,00 @ 356,00 362,00 354,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207213 3K2D Nm 246,20 | 246,70 | 246,60 | 246,50 | 246,30 | 246,50 | 246,10 @ 246,30 | 246,10 | 246,30
207213 3K2D Grad 353,00 @ 351,00 357,00 371,00 358,00 364,00 355,00 @ 353,00 @ 353,00 348,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207213 3K2D Nm 246,60 | 246,50 | 246,40 | 246,70 | 246,50 | 246,80 | 246,30 @ 246,20 | 246,70 | 246,20
207213 3K2D Grad 352,00 @ 355,00 354,00 355,00 360,00 358,00 355,00 @ 356,00 @ 356,00 363,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207213 3K2D Nm 246,40 | 246,10 | 246,80 | 246,40 @ 246,40 | 246,50 | 246,30 @ 246,30 | 246,50 | 246,30
207213 3K2D Grad 358,00 @ 357,00 357,00 360,00 354,00 353,00 370,00 @ 364,00 354,00 355,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207213 3K2D Nm 247,10 | 246,10 | 246,50 | 246,30 | 246,30 | 246,20 | 246,10 @ 246,20 | 246,50 | 246,80
207213 3K2D Grad 351,00 @ 355,00 350,00 350,00 356,00 359,00 354,00 @ 350,00 @ 355,00 354,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166D§D.
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Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 12.05.2022
Serial No.  1017166_g Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD Sy
Ord. No 3BD300T1S-A ial 207213 LSL 228,78
. No. Serial No. USL 263,22

Remark TQ 80% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.581 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207213 3K2D Nm 246,50 | 246,10 | 246,40 | 246,20 | 246,10 | 246,30 | 246,30 @ 246,20 | 246,10 | 246,50
207213 3K2D Grad 355,00 | 351,00 | 365,00 | 361,00 | 363,00 @ 356,00 | 366,00 @ 355,00 | 355,00 @ 357,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207213 3K2D Nm 246,40 | 246,50 | 246,50 | 246,30 | 246,20 | 246,50 | 246,30 @ 246,50 | 246,10 | 246,00
207213 3K2D Grad 364,00 | 371,00 | 357,00 | 352,00 | 354,00 @ 356,00 | 354,00 @ 354,00 | 353,00 @ 367,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166D§D.
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Production Tools

Homologation of nutrunners

Model:
Serial no:

Torque graphs
3BD-3B300A-3K2D-3ZB
1017166
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Angle degree:
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Machine Capability Study 80 %

360°
246,0 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed





Cleco

Production Tools

Homologation of nutrunners

Annex 2
Document no: 009/2022
Date: 16.12.2022 Page 3 of 3
Test sheet no. 4
Machine Capability Study 100 %
Multi-stage tightening system Speed 50 rpm 10,4 %
Single-stage tightening system ] Speed 100 % 480 rpm
Manufacturer: Apex Tool Group Serial no: 1017166
Test torque: Tq max. 300,00 Nm
Hard joint (H) 1816,57 Nm / Revolution Angle degree 30°
Soft joint (L) 149,79 Nm / Revolution Angle degree 360°
H L
a) Tolerance down / up 279,00 321,00 Nm 279,00 - 321,00 Nm
Tolerance down / up 7 7 %
Average torque 302,76 299,58 Nm
Standard deviation 0,66 0,48 Nm
Torque scatter (99,73%) 3,97 2,86 Nm
Cn 10,58 14,69
Crnk 9,19 14,39
b) Min. C,, hard/soft (lowest value) 10,58
Min. C, hard/soft (lowest value) 9,19
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  07.06.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
T
Serial No. 1017166_b Char.Descr. VM1698-4 Nom.val. 300,00  21,00!'USL 321,00
,,,,,,,,,, R —
Serial No. 1024210 Unit Nm -21,00 :LSL 279,00
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 1000 / 1013265 nges. 100
Evaluation from 07.06.2022 14:29:19 to 07.06.2022 14:45:47
Rem.  TQ 100% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.538®/A; Speed: 480/50 rpm;
320 USL
315
1310
§ 305 E X
= T N S T Y e N e T R R . R N T _ X+3s
5 1 25 % - B SRR —WWX%%W& =
@305 -~ T T s s s e T T s T o - x-3s
@
g 2957E
290
285~
280{ LSL
T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-3%+3s -3s X+3s
30 7LSL ‘ X ‘ USLﬁ 30 LSL : USL 0,001
T J ‘ ‘ C T 99,99
I Foc 0,1
257 e E25 8 99,5
c 7 C >
S 20~ ]| 208 ¢ % 5 _
g N F S v 70 3 R
= 154 F158 = o
2 ] ! FTE 4 30 70 &
210 a's S10 2 5 o5 4
_2 3 ‘ ‘ E % 99,5
5 o Al -5 0.1 '
. r 99,99
0 \‘HH‘HH‘HH‘\ ‘HH‘HH‘HH‘\ 0 0,001 T TTTT TT 1T L rTTT T T T T
280 285 290 295 300 305 310 315 320 280 285 290 295 300 305 310 315 320
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 300.00 X 302.7610
LSL 279.00 Xmin 301.30 X-3s 300.7761
USL 321.00 Xmax 304.40 X+3s 304.7459
T 42.00 R 3.10 6s 3.9698
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 M114 O =Sums
Potential Capability index = Cm 10.58
Critical capability index = C mk 9.19
Eis The requirements were met (Cm,Cmk) e

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  Sunder Date 07.06.2022
Serial No.  1017166_b Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 300,00
Ord. No 3BD300T1S-A ial 1024210 LSL 279,00

. No. Serial No. USL 321,00

Remark TQ 100% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.586 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 304,40 | 303,40 | 303,80 | 302,60 | 302,60 | 301,80 | 301,30 | 302,20 | 302,40 & 303,00
102421C VM1698-4 Grad 30,00 29,25 30,00 29,75 29,25 28,25 30,25 30,00 30,00 29,50
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 302,20 | 302,00 | 303,80 | 302,80 | 301,50 | 303,60 | 302,60 | 304,00 | 303,40 @ 301,50
102421C VM1698-4 Grad 29,75 29,50 30,50 31,00 29,25 29,75 29,75 31,00 31,00 29,75
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 303,60 | 302,80 | 303,00 | 302,80 | 303,20 A 302,60 | 303,60 | 303,00 | 302,60 A 302,80
102421C VM1698-4 Grad 30,50 30,25 28,75 29,50 30,00 29,75 31,00 30,75 30,00 30,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 303,60 | 303,20 | 303,40 | 301,80 | 303,00 A 304,00 | 301,50 | 302,80 | 302,60 | 302,60
102421C VM1698-4 Grad 30,00 29,50 29,25 30,25 29,75 30,25 29,25 30,25 30,00 30,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 303,00 | 302,80 | 303,20 | 302,80 | 302,60 | 303,40 | 302,60 | 302,20 | 303,60 & 303,00
102421C VM1698-4 Grad 30,00 29,50 29,75 29,25 29,75 28,50 31,25 30,75 30,75 30,75
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 303,80 | 303,20 | 303,20 | 302,00 | 303,20 | 302,60 | 303,00 | 302,20 | 302,80 @ 303,60
102421C VM1698-4 Grad 29,75 30,00 30,00 30,50 29,25 30,75 29,25 29,75 29,75 30,25
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 303,60 | 301,80 | 303,00 | 302,40 | 303,00 @ 301,80 | 301,80 | 302,20 | 302,20 & 302,40
102421C VM1698-4 Grad 29,25 30,25 30,00 29,50 28,75 29,50 28,75 30,50 29,75 30,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 302,20 | 302,00 | 303,60 | 303,20 | 302,20 | 302,80 | 302,60 | 302,60 | 301,80 @ 303,20
102421C VM1698-4 Grad 30,75 30,75 30,50 29,75 29,50 29,75 29,50 30,50 29,75 30,75
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166_MikD
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Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 07.06.2022
Serial No.  1017166_b Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 300,00
Ord. No 3BD300T1S-A ial 1024210 LSL 279,00
. No. Serial No. USL 321,00

Remark TQ 100% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.586 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 303,40 | 303,00 | 302,80 | 304,40 | 302,60 | 302,60 | 301,80 | 302,80 | 303,40 @ 302,60
102421C VM1698-4 Grad 30,75 30,50 30,75 30,50 30,50 31,25 29,75 28,50 31,00 30,25
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 302,40 | 302,20 | 302,40 | 301,50 | 302,60 | 302,60 | 303,20 | 302,20 | 302,80 @ 302,20
102421C VM1698-4 Grad 29,50 30,25 28,75 30,25 30,25 29,75 30,00 29,25 30,50 30,25
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166_MikD
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Cleco Machine Capability Study Page 1/1
Production Tools Tool System

Plant ATG Westhausen | Operator Name ~ Siinder Date  07.06.2022

Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes

Serial No. 1017166_b Char.Descr. 3K2D Nom.val. 300,00 21,00 i USL 321,00

Serial No. 207213 Unit Nm  -21,00 ILSL 279,00

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 1000 / 1013265 nges. 100

Evaluation from 07.06.2022 14:29:19 to 07.06.2022 14:45:47

Rem.  TQ 100% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.538®/A; Speed: 480/50 rpm;

320 USsL
315
310
T g
=305 — - XKD ST s T T e Ny e e S T e e s e X+3s
I e o LI
n3005 - T T T s e T s s s s e T s e s e s e e e x-3s
N |
& 295
290 -
285
280{ LSL
\ \ T T \ \ \ \ T
0 10 20 30 40 50 60 80 90 100
Value No. —
X-3sX+3s X-3s X+3s
20 LSL ‘ X ‘ USL 20 LSL ‘ >‘( ‘ USL 0,001
| L 7 99,99 Tl
1 ) | = . 01
2 16 - 16 & 99,5 —
T || -2 95 m— i 5
12 1,5 1 . i _
19 ‘ ‘ = RRCY 70 ‘ ‘ 30 =,
e i & o o ",
[0 —- t T
§ 87 | | 8 ; . 30 [N 0 b
8 B - E 5 ! 95 l
2 | i | k| x| |
< 4 -4 o 99,5
| " M | 0,1 i
! i 99,99
0 T ‘ TTTT ‘ TTTT ‘ TTTT [ TTTT ‘J/\ I‘\L\ TTT ‘ TTTT ‘ TTTT ‘ T 0 0,001 T TTTT TTTT TT T T T TT ‘\ T \‘ T ‘\ 1T T T T
280 285 290 295 300 305 310 315 320 280 285 290 295 300 305 310 315 320
3K2D [Nm] ND — K2D [Nm] ND —
Drawing Values Collected Values Statistics
Tm 300.00 X 303.0300
LSL 279.00 Xmin 301.50 X-3s 300.6488
USL 321.00 Xmax 305.00 X+3s 305.4112
T 42.00 R 3.50 6s 4.7624
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 M114 O =Sums
Potential Capability index = Cm 8.82
Critical capability index = C mk 7.55
Eis The requirements were met (Cm,Cmk) e

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166DBD

SN: 1017166 Page 37 of 67





Cleco Machine Capability Study Page

Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 07.06.2022
Serial No.  1017166_b Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD e
Ord. No 3BD300T1S-A ial 207213 LSL 279,00

. No. Serial No. USL 321,00

Remark TQ 100% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.586 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207213 3K2D Nm 304,00 | 304,20 | 304,10 | 303,40 | 302,90 & 301,50 | 301,80 | 302,30 | 303,10 & 303,00
207213 3K2D Grad 31,00 30,00 31,00 31,00 30,00 29,00 31,00 30,00 31,00 30,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207213 3K2D Nm 303,10 | 302,40 | 305,00 | 303,60 | 302,50 | 303,10 | 302,30 | 304,00 | 304,30 @ 301,80
207213 3K2D Grad 30,00 30,00 31,00 32,00 30,00 31,00 31,00 32,00 31,00 30,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207213 3K2D Nm 304,30 | 302,70 | 303,30 | 303,60 | 304,00 @ 303,70 | 303,50 | 302,80 | 302,10 & 303,20
207213 3K2D Grad 31,00 30,00 29,00 30,00 31,00 30,00 31,00 31,00 30,00 31,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207213 3K2D Nm 303,00 | 304,40 | 303,50 | 301,50 | 303,20 & 304,50 | 301,70 | 303,40 | 303,50 @ 302,10
207213 3K2D Grad 30,00 30,00 30,00 31,00 30,00 31,00 30,00 31,00 31,00 31,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207213 3K2D Nm 303,60 | 302,10 | 303,80 | 303,20 | 302,40 A 303,70 | 302,30 | 302,90 | 303,50 | 303,40
207213 3K2D Grad 30,00 30,00 30,00 30,00 30,00 29,00 32,00 31,00 32,00 31,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207213 3K2D Nm 304,50 | 303,90 | 303,90 | 301,90 | 302,90 A 302,70 | 302,80 | 302,90 | 303,10 @ 303,60
207213 3K2D Grad 30,00 31,00 30,00 31,00 30,00 31,00 30,00 31,00 31,00 31,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207213 3K2D Nm 302,80 | 302,30 | 303,50 | 302,50 | 303,60 | 302,30 | 302,40 | 301,70 | 302,00 A 302,50
207213 3K2D Grad 29,00 31,00 31,00 30,00 29,00 30,00 29,00 31,00 30,00 30,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207213 3K2D Nm 303,40 | 302,10 | 303,30 | 304,20 | 302,40 & 303,20 | 302,20 | 303,20 | 302,30 & 303,50
207213 3K2D Grad 32,00 31,00 31,00 30,00 30,00 30,00 30,00 31,00 31,00 31,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166DbD.
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Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 07.06.2022
Serial No.  1017166_b Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD e
Ord. No 3BD300T1S-A ial 207213 LSL 279,00
. No. Serial No. USL 321,00

Remark TQ 100% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.586 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207213 3K2D Nm 304,10 | 303,60 | 302,30 | 304,50 | 302,90 @ 302,50 | 302,80 | 302,50 | 304,20 @ 302,20
207213 3K2D Grad 31,00 31,00 32,00 32,00 31,00 31,00 30,00 29,00 32,00 31,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207213 3K2D Nm 303,50 | 302,00 | 303,10 | 302,00 | 303,20 | 303,30 | 302,50 | 302,10 | 302,90 @ 301,90
207213 3K2D Grad 30,00 31,00 29,00 31,00 31,00 31,00 31,00 30,00 31,00 31,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166DbD.
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Torque graphs

Machine Capability Study 100 %

Model: 3BD-3B300A-3K2D-3ZB Angle degree:  30°
Serial no: 1017166 Test torque:  300,0 Nm
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Cleco Machine Capability Study Page 1/1
Production Tools Control Sys‘[em

Plant ATG Westhausen ‘ Operator Name  Siinder Date 07.06.2022

Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes

Serial No. 1017166_a Char.Descr. VM1698-4 Nom.val. 300,00 21,00 i USL 321,00

Serial No. 1024210 Unit Nm  -21,00 ILSL 279,00 |

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 1000 / 1013265 nges. 100

Evaluation from 07.06.2022 12:09:26 to 07.06.2022 14:01:33

Rem.  TQ 100% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.9861/A; Speed: 480/50 rpm;

320 USsL
315
1310
S =
Z,305
<t - -
D 300 0050 e S O B B o S oo TS TR e o St B oo ol X3S
3 3
- |
g 295 1
290
285~
280{ LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-38-3s X-3%+3s
35 7LSL USLﬁ 35 LSL USL 0,001
B £ 1 99,99
T30 F30 % 01
3.7 E= 99,5
g 257 B 95 5
=5 B E 5 T —
@ 20 = E 20 2 < 70 30 =,
157 158 o o
2 15 = = 15 = o 30 70 T
[ Fan2
210 =10 £ 5 95
< B S © 99,5
5 F5 0,1
B E 99,99
0 \‘\H\‘\\H‘HH‘\ \H‘HH‘\H\‘\H\‘\ 0 0,001 T TTTT TT 1T L 1T T T T T
280 285 290 295 300 305 310 315 320 280 285 290 295 300 305 310 315 320
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 300.00 X 299.5790
LSL 279.00 Xmin 298.20 X-3s 298.1493
USL 321.00 Xmax 300.70 X+3s 301.0087
T 42.00 R 2.50 6s 2.8595
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 M114 O =Sums
Potential Capability index = Cm 14.69
Critical capability index = C mk 14.39
Eis The requirements were met (Cm,Cmk) e

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 07.06.2022
Serial No.  1017166_a Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 300,00
Ord. No 3BD300T1S-A ial 1024210 LSL 279,00

. No. Serial No. USL 321,00

Remark TQ 100% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.586 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 299,90 | 299,30 | 299,30 | 299,30 | 299,90 | 299,30 | 299,30 | 299,90 | 299,70 | 299,70
102421C VM1698-4 Grad 363,50 @ 387,50 370,50 360,25 373,25 385,25 350,75 | 365,00 @ 365,75 365,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 299,50 | 300,70 | 299,70 | 299,30 | 299,30 | 299,10 | 298,20 | 299,90 | 299,90 | 300,30
102421C VM1698-4 Grad 408,25 = 390,75 375,50 353,75 379,50 350,75 351,50 @ 368,75 @ 383,00 370,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 299,70 | 298,90 | 300,10 | 299,10 | 300,30 | 299,70 | 299,70 | 299,50 | 299,10 | 298,90
102421C VM1698-4 Grad 388,75 | 341,25 354,00 354,25 358,75 374,25 355,75 | 366,50 @ 378,50 351,50
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 299,50 | 299,70 | 299,70 | 299,90 | 299,50 | 299,90 | 299,50 | 299,30 | 299,30 | 299,70
102421C VM1698-4 Grad 354,25 | 357,50 353,75 354,25 319,00 359,75 355,75 | 370,75 | 380,75 332,75
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 298,40 | 300,30 | 300,10 | 299,30 | 299,30 | 299,30 | 300,30 | 299,30 | 299,50 | 299,90
102421C VM1698-4 Grad 350,50 @ 360,00 371,00 378,00 379,75 355,25 365,50 @ 353,75 @ 351,75 353,25
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 299,50 | 299,10 | 300,10 | 299,30 | 299,30 | 300,50 | 299,90 & 299,50 | 300,10 | 299,70
102421C VM1698-4 Grad 377,00 @ 348,50 358,25 366,25 368,75 334,25 355,75 | 358,75 | 335,25 355,75
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 299,70 | 299,10 | 299,50 | 299,90 & 298,70 | 299,30 | 299,10 & 298,90 | 300,10 | 299,70
102421C VM1698-4 Grad 361,75 @ 343,00 357,50 364,75 339,50 344,50 365,50 @ 360,25 @ 378,75 356,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 299,90 | 299,50 | 299,10 | 299,30 | 299,10 | 300,50 | 298,90 | 299,90 | 299,50 | 299,10
102421C VM1698-4 Grad 361,75 @ 365,25 350,00 389,00 342,25 359,50 359,25 | 370,50 @ 356,75 354,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166 D
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Cleco Machine Capability Study Page

Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 07.06.2022
Serial No.  1017166_a Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 300,00
Ord. No 3BD300T1S-A ial 1024210 LSL 279,00
. No. Serial No. USL 321,00

Remark TQ 100% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.586 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 299,70 | 299,90 | 300,70 | 298,40 | 299,10 | 300,10 | 299,90 & 299,30 | 299,50 | 299,70
102421C VM1698-4 Grad 350,25 | 352,25 | 368,75 | 353,25 | 346,00 @ 358,00 | 374,50 | 361,50 | 350,50 | 359,75
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 300,30 | 299,50 | 299,90 | 299,70 | 300,50 | 299,50 | 299,90 | 299,10 | 299,50 & 299,70
102421C VM1698-4 Grad 366,75 | 362,00 | 344,75 | 380,00 | 375,00 @ 364,75 | 365,25 | 350,75 | 371,75 | 370,25
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166 D
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Cleco Machine Capability Study Page 1/1
Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  07.06.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017166_a Char.Descr. 3K2D Nom.val. 300,00 21,00 i USL 321,00
,,,,,,,,,, R —
Serial No. 207213 Unit Nm -21,00 : LsSL 279,00
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 1000 / 1013265 nges. 100
Evaluation from 07.06.2022 12:09:26 to 07.06.2022 14:01:33
Rem.  TQ 100% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.9861/A; Speed: 480/50 rpm;
320 USL
315
310
T g
'E 305
2. 3 -
O 300 oo o ORISR Oe00 OO 60 00| X
N |
%5 295
290 -
285~
280{ LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
25 7LSL X USLﬁ 25 LSL USL 0,001
] : L 1 99,99
] | . 0,1
>, 20 ‘ 20 & 99,5
Q
°C:’ . ‘ - > ' 95 5
215 | 155 1 0 20 =
2 3 ‘ 2 ¥ =
=] w g = 50 50 g4
& b | 5 E o '
=10 -] i O 10 ) 20 80 ‘1'
g . i - E 5 95
54 -5 2 99,5
. ; —— 0.1 :
] | F ‘ 99,99
0 \‘\H\‘\\H‘HH‘\H\‘HH‘HH‘HH‘HH‘\ 0 0,001 T TTTT TT 1T L rTTT T TT T T T T
280 285 290 295 300 305 310 315 320 280 285 290 295 300 305 310 315 320
3K2D [Nm] -- — 3K2D [Nm] - —
Drawing Values Collected Values Statistics
Tm 300.00 X 300.4100
LSL 279.00 Xmin 300.00
USL 321.00 Xmax 301.30
T 42.00 R 1.30
N<T> 100 P<T> -
N >usL 0 p>usL
N <isL 0 p<LsL
Neff 100
Ntot 100
Model distribution no distribution
Calculation method M-VW
Potential Capability index = Cm 26.90
Critical capability index = C mk 18.31
Eis The requirements were met (Cm,Cmk) e
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 07.06.2022
Serial No.  1017166_a Characteristic

Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D Nom.val. 300,00

Ord. No 3BD300T1S-A Serial N 207213 LSL 279,00

e enafNo. USL 321,00

Remark TQ 100% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.586 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207213 3K2D Nm 300,40 | 300,10 @ 300,00 | 300,00 300,80 | 300,10 300,30 @ 301,10 @ 300,50 | 300,60
207213 3K2D Grad 366,00 | 391,00 | 373,00 | 362,00 | 374,00 @ 385,00 | 352,00 @ 367,00 | 367,00 @ 365,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207213 3K2D Nm 301,20 | 300,70 @ 300,20 | 300,60 @ 300,40 | 300,20 300,40 @ 300,80 @ 300,50 | 301,10
207213 3K2D Grad 408,00 | 393,00 | 374,00 | 358,00 | 381,00 @ 354,00 | 352,00 @ 371,00 | 381,00 @ 372,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207213 3K2D Nm 300,20 | 300,20 @ 300,60 | 300,10 @ 300,80 | 300,20 300,30 @ 300,20 @ 300,10 | 300,70
207213 3K2D Grad 390,00 | 342,00 | 355,00 | 355,00 | 361,00 @ 375,00 | 357,00 @ 368,00 | 377,00 353,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207213 3K2D Nm 300,20 | 300,30 @ 300,50 | 300,10 @ 300,90 | 301,00 301,00 @ 300,00 300,50 | 300,30
207213 3K2D Grad 356,00 | 359,00 | 355,00 | 355,00 | 320,00 @ 362,00 | 357,00 @ 371,00 | 382,00 @ 333,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207213 3K2D Nm 300,00 | 300,40 300,80 | 300,00 300,20 | 300,20 300,40 @ 300,10 @ 300,80 | 300,40
207213 3K2D Grad 352,00 | 361,00 | 370,00 | 381,00 | 389,00 357,00 | 368,00 @ 357,00 | 353,00 353,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207213 3K2D Nm 300,10 | 300,10 @ 300,40 | 300,40 @ 300,00 | 301,20 301,00 300,40 @ 300,60 | 300,00
207213 3K2D Grad 380,00 | 350,00 | 359,00 | 368,00 | 371,00 @ 354,00 | 356,00 @ 360,00 | 337,00 360,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207213 3K2D Nm 300,30 | 300,10 @ 300,70 | 300,70 @ 300,00 | 300,00 300,20 300,80 @ 300,50 | 300,20
207213 3K2D Grad 367,00 | 336,00 | 359,00 | 366,00 | 343,00 @ 347,00 | 370,00 | 361,00 | 380,00 @ 358,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207213 3K2D Nm 300,10 | 300,10 @ 300,40 | 300,30 @ 300,20 | 301,20 300,20 | 301,00 @ 300,00 | 300,10
207213 3K2D Grad 362,00 | 367,00 | 350,00 | 390,00 | 345,00 @ 360,00 | 360,00 | 373,00 | 358,00 @ 355,00
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Cleco Machine Capability Study Page

Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 07.06.2022
Serial No.  1017166_a Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD e
Ord. No 3BD300T1S-A ial 207213 LSL 279,00
. No. Serial No. USL 321,00

Remark TQ 100% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.586 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207213 3K2D Nm 300,30 | 300,60 | 300,60 | 300,30 | 300,10 & 300,90 | 300,00 | 300,30 | 300,10 & 300,00
207213 3K2D Grad 352,00 | 354,00 | 372,00 | 354,00 | 348,00 @ 362,00 | 377,00 | 365,00 | 352,00 @ 362,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207213 3K2D Nm 300,80 | 300,40 | 300,60 | 300,30 | 301,30 & 300,40 | 300,10 | 300,40 | 300,40 | 300,30
207213 3K2D Grad 368,00 | 365,00 | 345,00 | 381,00 @ 376,00 @ 366,00 | 366,00 @ 353,00 | 374,00 @ 372,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166DED.
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Homologation of nutrunners

Machine Capability Study 100 %

Torque graphs

Model: 3BD-3B300A-3K2D-3ZB Angle degree:  360°
Serial no: 1017166 Test torque: 300,0 Nm
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Cleco

Froduction Toots Homologation of nutrunners
Annex 3

Document no: 009/2022
Date: 16.12.2022 Page 1 of 2

General Specifications
Manufacturer: Apex Tool Group Tool type:  Fixtured Spindle

Model: 3BD-3B300A-3K2D-3ZB Serialno: 1017166

Torque range: 30 Nm to 300 Nm

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

Capability examination

Snudgfit value: 60 Nm Torque tolerance £ 7 %
Target torque: 180 Nm Tolerance: 1,32 % + 0,66 %
Angle degree: 40° Tolerance: 2,6° +1,3°

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

Tool without angle correction

SN: 1017166 Page 48 of 67





Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 183,20 41,00 183.40 40.00 0,20 1,00
2 182,90 41,00 183.25 39.75 0,35 1,25
3 183,70 41,00 183.85 40.00 0,15 1,00
4 184,20 41,00 184.70 40.00 0,50 1,00
5 182,90 41,00 183.35 39.75 0,45 1,25
6 183,60 41,00 184.05 39.25 0,45 1,75
7 182,70 41,00 183.25 39.75 0,55 1,25
8 184,20 41,00 184.70 40.00 0,50 1,00
9 185,80 41,00 186.51 40.00 0,71 1,00
10 184,40 41,00 184.80 40.00 0,40 1,00
11 185,60 41,00 185.71 40.00 0,11 1,00
12 186,10 41,00 186.66 40.25 0,56 0,75
13 186,70 41,00 187.16 40.00 0,46 1,00
14 184,40 41,00 184.65 40.00 0,25 1,00
15 182,00 41,00 182.60 40.25 0,60 0,75
16 183,40 41,00 183.95 40.00 0,55 1,00
17 183,40 41,00 184.00 40.25 0,60 0,75
18 189,40 41,00 190.31 40.50 0,91 0,50
19 180,70 41,00 181.25 40.25 0,55 0,75
20 180,70 41,00 181.10 39.25 0,40 1,75
21 181,00 41,00 181.45 40.25 0,45 0,75
22 181,90 41,00 182.50 40.00 0,60 1,00
23 181,20 41,00 181.55 40.00 0,35 1,00
24 179,80 41,00 180.50 40.25 0,70 0,75
25 180,40 41,00 180.95 40.25 0,55 0,75
26 181,20 40,00 181.75 40.00 0,55 0,00
27 181,10 41,00 181.70 40.25 0,60 0,75
28 181,30 41,00 181.85 39.50 0,55 1,50
29 187,10 41,00 187.86 40.00 0,76 1,00
30 181,10 41,00 181.80 40.00 0,70 1,00
31 184,10 41,00 185.01 40.00 0,91 1,00
32 180,60 41,00 181.50 40.00 0,90 1,00
33 181,60 41,00 181.95 40.25 0,35 0,75
34 182,40 41,00 183.15 40.00 0,75 1,00
35 182,90 41,00 183.55 40.25 0,65 0,75
36 181,30 41,00 182.05 40.00 0,75 1,00
37 180,30 41,00 180.90 40.00 0,60 1,00
38 181,70 41,00 182.40 40.25 0,70 0,75
39 181,00 41,00 181.80 40.25 0,80 0,75

40 180,70 41,00 181.40 40.25 0,70 0,75
41 181,80 41,00 182.50 40.00 0,70 1,00
42 183,40 41,00 184.20 40.00 0,80 1,00
43 184,10 41,00 184.80 40.50 0,70 0,50
44 183,70 41,00 184.35 40.00 0,65 1,00
45 189,60 41,00 190.71 40.25 1,1 0,75
46 185,30 41,00 186.26 40.25 0,96 0,75
47 179,10 41,00 179.90 40.25 0,80 0,75
48 180,50 41,00 181.00 40.25 0,50 0,75
49 179,20 41,00 180.00 40.25 0,80 0,75
50 178,70 41,00 179.40 40.25 0,70 0,75
51 179,10 41,00 179.80 40.00 0,70 1,00
52 180,20 41,00 180.90 40.25 0,70 0,75
53 180,60 41,00 181.15 40.00 0,55 1,00
54 180,90 41,00 181.65 40.25 0,75 0,75
55 180,50 41,00 181.25 40.00 0,75 1,00
56 180,80 41,00 181.65 40.25 0,85 0,75
57 185,70 41,00 186.41 40.25 0,71 0,75
58 179,60 41,00 180.10 39.50 0,50 1,50
59 180,50 41,00 181.55 40.00 1,05 1,00
60 180,40 41,00 181.25 40.00 0,85 1,00
61 180,70 41,00 181.45 40.25 0,75 0,75
62 182,70 41,00 183.55 40.50 0,85 0,50
63 179,80 41,00 180.60 39.50 0,80 1,50
64 181,20 41,00 181.70 40.00 0,50 1,00
65 179,90 41,00 180.90 40.25 1,00 0,75
66 181,10 41,00 182.05 40.25 0,95 0,75
67 178,60 41,00 179.55 40.00 0,95 1,00
68 180,60 41,00 181.45 39.75 0,85 1,25
69 179,90 41,00 180.80 40.00 0,90 1,00
70 180,50 41,00 181.45 39.75 0,95 1,25
71 181,20 41,00 182.30 40.25 1,10 0,75
72 179,50 41,00 180.35 40.00 0,85 1,00
73 180,10 41,00 180.65 40.25 0,55 0,75
74 181,80 41,00 183.00 40.50 1,20 0,50
75 182,10 41,00 183.05 40.25 0,95 0,75
76 179,20 41,00 179.85 39.50 0,65 1,50
77 180,80 41,00 181.70 40.00 0,90 1,00
78 179,00 41,00 179.80 40.00 0,80 1,00
79 180,00 41,00 180.80 40.00 0,80 1,00
80 180,80 41,00 181.70 40.00 0,90 1,00
81 182,50 41,00 183.65 40.25 1,15 0,75
82 180,60 41,00 181.55 40.25 0,95 0,75
83 180,20 41,00 180.85 40.00 0,65 1,00
84 179,80 41,00 180.40 40.25 0,60 0,75
85 180,40 41,00 181.35 40.25 0,95 0,75
86 179,80 41,00 180.80 40.00 1,00 1,00
87 180,40 41,00 181.45 40.00 1,05 1,00
88 179,70 41,00 180.80 40.00 1,10 1,00
89 181,50 41,00 182.45 40.50 0,95 0,50
90 180,70 41,00 181.75 40.25 1,05 0,75
91 180,90 41,00 181.80 40.25 0,90 0,75
92 181,30 41,00 182.30 40.25 1,00 0,75
93 179,60 41,00 180.85 40.50 1,25 0,50
94 180,80 41,00 181.60 40.00 0,80 1,00
95 181,60 41,00 182.45 40.25 0,85 0,75
96 181,30 41,00 182.35 40.25 1,05 0,75
97 181,10 41,00 182.10 40.50 1,00 0,50
98 181,10 41,00 182.05 40.25 0,95 0,75
99 179,40 41,00 180.25 40.25 0,85 0,75
100 180,00 41,00 181.10 40.25 1,10 0,75
Standard deviation: 0,238 0,261
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Cleco

Production Tools Homologation of nutrunners

Graphical representation

Model: 3BD-3B300A-3K2D-3ZB Serial no: 1017166
Target torque: 180,00 Nm 60 % of max. torque
Angle degree:  40° Tool without angle correction
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Production Tools Control System
Plant ATG Westhausen | Operator Name  Siinder Date  13.05.2022
Ord. No.  3BD300T1S-A Parttype 3BD-3B300A-3K2D-3ZB ‘CO””-“E"‘ vES
Serial No. 1017166_k Char.Descr. VM1698-4 Nom.val. 4000 500 USL 45,00
Serial No. 1024210 Unit Grad - ) 5:05737'-7517 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 250 / 5537037 nges. 100
Evaluation from 13.05.2022 10:20:13 to 13.05.2022 10:35:26
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 300 Nm; Cur-Cal.551 Nm/A; Speed: 300/50 rpm;

45 USL
44 —
1 43—
8 42 7
0,41+
= i
o 40—
o i
S39
< 38
37
36
35 LSL
\ \ T T \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
5 7LSL X USLﬁ 45 LSL X USL 0,001
E ‘ = 99,99 ‘
1 40 =40 ; i 01
>35- F35 99,5 ;
S 303 Fag 95 ; 5
230" el g 1 g 20
© 255 F25 5 ¢ ,
220 "8 = ¥ 0 g
577 FT e 20 80 T
215 E g 15 .% 5 ) ‘ 95
5 -5 o w
E il E | 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
VM1698-4 [Grad] --- — VM1698-4 [Grad] --- —
Drawing Values Collected Values Statistics
Tm 40.00 X 40.0900
LSL 35.00 Xmin 39.25
USL 45.00 Xmax 40.50
T 10.00 R 1.25
N<T> 100 p<t> =
N >usL 0 p>usL
N <isL 0 p<LsL
Neff 100
Ntot 100
Model distribution no distribution
Calculation method M-VW
Potential Capability index = Cm 6.66
Critical capability index = C mk 5.71
Eis The requirements were met (Cm,Cmk) e

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166 D
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Cleco Machine Capability Study Page

Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017166_k Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 183,01
Ord. No 3BD300T1S-A ial 1024210 LSL 140,24

. No. Serial No. USL 228,85

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 300 Nm; Cur -Cal.: 5.551 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 183,40 | 183,25 | 183,85 | 184,70 | 183,35 | 184,05 | 183,25 | 184,70 | 186,51 | 184,80
102421C VM1698-4 Grad 40,00 39,75 40,00 40,00 39,75 39,25 39,75 40,00 40,00 40,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 185,71 | 186,66 | 187,16 | 184,65 | 182,60 | 183,95 | 184,00 @ 190,31 | 181,25 | 181,10
102421C VM1698-4 Grad 40,00 40,25 40,00 40,00 40,25 40,00 40,25 40,50 40,25 39,25
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 181,45 | 182,50 | 181,55 | 180,50 | 180,95 | 181,75 | 181,70 @ 181,85 | 187,86 | 181,80
102421C VM1698-4 Grad 40,25 40,00 40,00 40,25 40,25 40,00 40,25 39,50 40,00 40,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 185,01 | 181,50 | 181,95 | 183,15 & 183,55 | 182,05 | 180,90 @ 182,40 | 181,80 | 181,40
102421C VM1698-4 Grad 40,00 40,00 40,25 40,00 40,25 40,00 40,00 40,25 40,25 40,25
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 182,50 | 184,20 | 184,80 | 184,35 | 190,71 | 186,26 | 179,90 @ 181,00 | 180,00 | 179,40
102421C VM1698-4 Grad 40,00 40,00 40,50 40,00 40,25 40,25 40,25 40,25 40,25 40,25
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 179,80 | 180,90 | 181,15 | 181,65 | 181,25 | 181,65 | 186,41 @ 180,10 | 181,55 | 181,25
102421C VM1698-4 Grad 40,00 40,25 40,00 40,25 40,00 40,25 40,25 39,50 40,00 40,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 181,45 | 183,55 | 180,60 | 181,70 | 180,90 | 182,05 | 179,55 | 181,45 | 180,80 | 181,45
102421C VM1698-4 Grad 40,25 40,50 39,50 40,00 40,25 40,25 40,00 39,75 40,00 39,75
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 182,30 | 180,35 | 180,65 | 183,00 A 183,05 | 179,85 | 181,70 A 179,80 | 180,80 | 181,70
102421C VM1698-4 Grad 40,25 40,00 40,25 40,50 40,25 39,50 40,00 40,00 40,00 40,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166_D
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Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017166_k Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 183,01
Ord. No 3BD300T1S-A ial 1024210 LSL 140,24
. No. Serial No. USL 228,85

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 300 Nm; Cur -Cal.: 5.551 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 183,65 | 181,55 | 180,85 | 180,40 & 181,35 | 180,80 | 181,45 @ 180,80 | 182,45 | 181,75
102421C VM1698-4 Grad 40,25 40,25 40,00 40,25 40,25 40,00 40,00 40,00 40,50 40,25
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 181,80 | 182,30 | 180,85 | 181,60 | 182,45 | 182,35 | 182,10 @ 182,05 | 180,25 | 181,10
102421C VM1698-4 Grad 40,25 40,25 40,50 40,00 40,25 40,25 40,50 40,25 40,25 40,25
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166_D
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Cleco Machine Capability Study Page 1/1
Production Tools Tool Sys‘[em
Plant ATG Westhausen | Operator Name ~ Siinder Date  13.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017166_k Char.Descr. 3K2D Nom.val. 40,00 5,00 EUSL 45,00
,,,,,,,,,, R ——
Serial No. 207213 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 250 / 5537037 nges. 100
Evaluation from 13.05.2022 10:20:13 to 13.05.2022 10:35:26
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 300 Nm; Cur-Cal.551 Nm/A; Speed: 300/50 rpm;
45 USL
44—
43—
142
‘4 <
& i
o 407
¢ 39
& i
38
374
36
35 LSL
\ \ T T \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
100 LSL X USL 100 LSL X USL 0,001
| | 1 99,99
1 o 0.1
> 80 -80 X 99,5
§ ] [ a T 95 5
& 60 -60 § . 80 20 T
2 SIS =
= - g = 50 50 g4
& E o 0
S 40 —40 g 20 80
[ =
8 i L E 5 95
< 20 20 @ 99,5
i L 0,1
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
3K2D [Grad] --- — 3K2D [Grad] --- —
Drawing Values Collected Values Statistics
Tm 40.00 X 40.9900
LSL 35.00 Xmin 40.00
USL 45.00 Xmax 41.00
T 10.00 R 1.00
N<T> 100 p<t> =
N >ysL 0 p>usL
N <LsL 0 p<LsL —
Neff 100
Ntot 100
Model distribution no distribution
Calculation method M-VW
Potential Capability index = Cm 8.33
Critical capability index = C mk 5.45
Eis The requirements were met (Cm,Cmk) e

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 13.05.2022
Serial No.  1017166_k Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD D
_ LSL 0,00
Ord. No.  3BD300T1S-A Serial No. 207213 USL 228.84

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 300 Nm; Cur -Cal.: 5.551 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207213 3K2D Nm 183,20 | 182,90 | 183,70 | 184,20 | 182,90 | 183,60 | 182,70 | 184,20 | 185,80 | 184,40
207213 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207213 3K2D Nm 185,60 | 186,10 | 186,70 | 184,40 A 182,00 | 183,40 | 183,40 @ 189,40 A 180,70 | 180,70
207213 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207213 3K2D Nm 181,00 | 181,90 | 181,20 | 179,80 A 180,40 | 181,20 | 181,10 @ 181,30 | 187,10 | 181,10
207213 3K2D Grad 41,00 41,00 41,00 41,00 41,00 40,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207213 3K2D Nm 184,10 | 180,60 | 181,60 | 182,40 A 182,90 | 181,30 | 180,30 A 181,70 | 181,00 | 180,70
207213 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207213 3K2D Nm 181,80 | 183,40 | 184,10 | 183,70 | 189,60 | 185,30 | 179,10 @ 180,50 | 179,20 | 178,70
207213 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207213 3K2D Nm 179,10 | 180,20 | 180,60 | 180,90 A 180,50 | 180,80 | 185,70 | 179,60 | 180,50 | 180,40
207213 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207213 3K2D Nm 180,70 | 182,70 | 179,80 | 181,20 | 179,90 | 181,10 | 178,60 A 180,60 | 179,90 | 180,50
207213 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207213 3K2D Nm 181,20 | 179,50 | 180,10 | 181,80 & 182,10 | 179,20 | 180,80 A 179,00 A 180,00 | 180,80
207213 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166DkD
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Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017166_k Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD D
_ LSL 0,00
Ord.No.  3BD300T1S-A Serial No. 207213 e 228.84

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 300 Nm; Cur -Cal.: 5.551 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207213 3K2D Nm 182,50 | 180,60 | 180,20 | 179,80 & 180,40 | 179,80 | 180,40 A 179,70 | 181,50 | 180,70
207213 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207213 3K2D Nm 180,90 | 181,30 | 179,60 | 180,80 & 181,60 | 181,30 | 181,10 @ 181,10 | 179,40 | 180,00
207213 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166DkD
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs

Model: 3BD-3B300A-3K2D-3ZB Serial no: 1017166
Target torque: 180,00 Nm 60 % of max. torque
Angle degree:  40° Tool without angle correction
180 I e T e N e A | 300
: e
160 {120
140 ."; 240
120 T | e, Value no. 1
E w 2 Graph
2w [ w 3 Torque/Angle/ Speed
§ a0 I 40 oy
= ," 12 2
50 I-il 100 =
/ o
40 f Heo
d ] e —] el 4 B
=i 0
50 100 150 200 =0 300 350 400 -iSDn
Angle [deq]
180 Fhme\ i .-'] 300
[ 20
160 T 60
140 \ _I | 240
120 ' O ol Value no. 1
z 0 2 Graph
P w 3 Torque / Time / Speed
I ™ o=
= J | 120 E,
w0 / \ 100 =
.I i
" - l -7 - | b
0 et .- | Iu' ,."-:‘ - 14 40
; L7 \! -
/3 | 8
o ot 02 o3 o4 o5 08 oy 0g 0s 1 1A 12
Time [sec]
™ — T e —— T S S | |0
.'I 280
16 \ .I o
140 1 240
! 2
120 | 7:, o Value no. 100
3 & / 180 2 Graph
. ' w0 3 Torque / Angle / Speed
5 » D -
=3 20 3
a0 f 100 =
I 5]
© 1 w0
. A — . - | . - ;(-;""u—.au-—-v' .0
i s & |" 0
o
50 100 S50 200 S0 300 ¥0 &00
Angle [deq]
160 \Wh‘r-'v\_ ,-|I ]
280
160 1
0
140 240
12 7:, < Value no. 100
E = 10 2 Graph
. f | e 3 Torque / Time / Speed
: w / " oy
- ! 0 3
a0 / i 100 =
1 | )
° ! / 1 w
= 1 el i |
2 3 74 A o
’ 20
L I :
1] oy 02 a3 04 0s 0E or o8 08 11 1

Time [sec]

SN: 1017166 Page 57 of 67





Cleco

Froduction Toots Homologation of nutrunners
Annex 3

Document no: 009/2022
Date: 16.12.2022 Page 1 of 2

General Specifications
Manufacturer: Apex Tool Group Tool type:  Fixtured Spindle

Model: 3BD-3B300A-3K2D-3ZB Serialno: 1017166

Torque range: 30 Nm to 300 Nm

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

Capability examination

Snudgfit value: 60 Nm Torque tolerance £ 7 %
Target torque: 240 Nm Tolerance: 1,01 % + 0,51 %
Angle degree: 180° Tolerance: 4,7° + 2,4°

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

Tool without angle correction
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Measurement
No.

CONOO B WN =

Tool data
Torque Angle
245,60 181,00
263,10 181,00
239,80 181,00
251,10 181,00
245,30 181,00
252,00 181,00
248,00 181,00
249,30 180,00
251,60 181,00
268,70 181,00
246,30 181,00
246,60 181,00
249,70 181,00
243,60 181,00
263,80 181,00
242,20 181,00
242,20 181,00
259,30 181,00
239,30 181,00
243,60 181,00
241,60 181,00
238,00 181,00
238,10 181,00
236,20 181,00
238,70 181,00
237,10 181,00
257,70 181,00
240,10 181,00
243,30 181,00
231,70 181,00
254,50 181,00
233,30 181,00
254,70 181,00
232,90 181,00
239,90 181,00
238,80 181,00
236,30 181,00
233,80 181,00
236,00 181,00
240,60 181,00
232,80 181,00
238,80 181,00
236,90 181,00
232,10 181,00
253,20 181,00
231,50 181,00
239,50 181,00
235,10 181,00
237,40 181,00
238,40 181,00
235,00 181,00
233,80 181,00
234,50 181,00
254,10 181,00
239,00 180,00
240,90 181,00
238,10 181,00
253,80 181,00
234,00 181,00
239,70 181,00
241,30 181,00
241,10 181,00
239,80 181,00
234,70 181,00
255,90 181,00
240,90 181,00
241,40 181,00
240,00 181,00
234,40 181,00
241,60 181,00
256,80 180,00
240,60 181,00
243,50 181,00
235,90 181,00
232,60 181,00
236,40 181,00
231,60 181,00
253,60 181,00
238,50 181,00
230,20 181,00
239,90 181,00
236,30 181,00
241,70 181,00
238,80 181,00
237,00 181,00
238,00 181,00
237,00 181,00
233,20 181,00
231,10 181,00
238,60 181,00
234,20 181,00
251,30 180,00
237,70 181,00
233,70 181,00
238,20 181,00
234,10 181,00
240,10 181,00
253,30 180,00
235,10 181,00
232,80 181,00

Control data

Torque

246.41
263.94
240.55
251.77
246.06
252.67
248.81
249.96
252.42
269.80
247.16
247.66
250.82
244.66
264.89
243.10
243.20
260.53
240.20
244.76
242.35
239.00
238.80
237.09
239.70
238.34
259.08
241.30
244.51
232.64
255.77
234.54
256.17
234.09
241.20
240.00
237.44
234.99
236.94
241.85
233.89
240.05
238.29
233.14
254.67
232.74
240.85
235.99
238.39
239.80
236.44
234.99
235.49
255.52
240.10
241.95
239.30
255.22
235.19
241.15
242.55
242.20
241.45
235.84
257.43
242.05
242.50
241.60
235.74
242.80
258.48
241.95
244.86
237.29
233.94
237.54
232.89
255.02
239.95
231.43
241.05
237.64
242.75
240.20
238.24
239.25
238.24
234.44
232.33
239.90
235.54
253.07
239.05
235.04
239.60
235.64
241.15
255.02
236.69
234.04

Angle

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

Standard deviation:
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Difference

Torque

0,81
0,84
075
0,67
076
0,67
0,81
0,66
0,82
1,10
0,86
1,06
1,12
1,06
1,09
0,90
1,00
1,23
0,90
1,16
075
1,00
0,70
0,89
1,00
1,24
1,38
1,20
1,21
0,94
1,27
1,24
1,47
1,19
1,30
1,20
1,14
1,19
0,94
1,25
1,09
1,25
1,39
1,04
1,47
1,24
1,35
0,89
0,99
1,40
1,44
1,19
0,99
1,42
1,10
1,05
1,20
1,42
1,19
1,45
1,25
1,10
1,65
1,14
1,53
1,15
1,10
1,60
1,34
1,20
1,68
1,35
1,36
1,39
1,34
1,14
1,29
1,42
1,45
1,23
1,15
1,34
1,05
1,40
1,24
1,25
1,24
1,24
1,23
1,30
1,34
1,77
1,35
1,34
1,40
1,54
1,05
1,72
1,59
1,24

0,243

Angle

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

0,473





Cleco

Production Tools

Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: 3BD-3B300A-3K2D-3ZB Serial no: 1017166
Target torque: 240,00 Nm 80 % of max. torque
Angle degree:  180° 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  13.05.2022

Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes

Serial No. 1017166_| Char.Descr. VM1698-4 Nom.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 250 / 5537037 nges. 100

Evaluation from 13.05.2022 10:48:35 to 13.05.2022 11:13:50

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 300 Nm; Cur-C&.440 Nm/A; Speed: 300/50 rpm;

190 USL
1 185
O -
IS |
9. -
< I T e v S TS e S S T ey N e S e S e o — X+3s
5 180 =
R o  ASEE- .V WY N Eaee S
g T - =" =" — - — - — - — - — - — - =5 = - - - = = = = = = = X-3s
§ ]
175+
170 LSL
\ \ T \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-3s X+3s X-3s _X+3s
255k S USL 25 LSL — USL 0,001
] | SRR I
R || | - . 01
220 i -20 & 99,5 ——K
g 7 Iy | - & 4 0% —r 5
315 15 3 - =
o ‘ ‘ r = RRCY 70 ‘ ‘ 30 =
= ] ‘ ‘ - g = | | e
£ 10 i 10 & %0 N AN 0
2 | Eoo2 5 | 95 !
2 Al | - Faml
< 5 - | O 5 o ] ] 99,5
] | | C a4 0,1 ! :
] i B h—+ 99,99
0 T T T T ‘ T T T T T T T ‘ T T T T 0 0,001 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 179.2675
LSL 170.00 Xmin 178.50 X-3s 178.0232
USL 190.00 Xmax 180.50 X+3s 180.5118
T 20.00 R 2.00 6s 2.4887
N<T> 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 M114 O =Sums
Potential Capability index = Cm 8.04
Critical capability index = C mk 7.45
Eis The requirements were met (Cm,Cmk) e

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 13.05.2022
Serial No.  1017166_| Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 249,35
Ord. No 3BD300T1S-A ial 1024210 LSL 183,04
. No. Serial No. USL 323,88

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 300 Nm; C ur-Cal.: 5.440 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 246,41 | 263,94 | 240,55 | 251,77 | 246,06 | 252,67 | 248,81 @ 249,96 @ 252,42 | 269,80
102421C VM1698-4 Grad 179,25 179,75 178,75 178,75 178,75 178,75 179,00 178,50 178,50 179,75
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 247,16 | 247,66 | 250,82 | 244,66 | 264,89 | 243,10 | 243,20 @ 260,53 | 240,20 | 244,76
102421C VM1698-4 Grad 178,75 179,00 179,50 178,75 179,75 179,25 178,75 179,75 178,75 178,75
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 242,35 | 239,00 | 238,80 | 237,09 | 239,70 | 238,34 | 259,08 | 241,30 244,51 | 232,64
102421C VM1698-4 Grad 179,00 179,25 179,00 179,00 178,75 179,25 179,75 179,25 179,00 179,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 255,77 | 234,54 | 256,17 | 234,09 | 241,20 | 240,00 | 237,44 | 234,99 | 236,94 | 241,85
102421C VM1698-4 Grad 179,75 179,25 179,25 179,25 179,50 179,75 179,50 178,75 179,50 179,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 233,89 | 240,05 | 238,29 | 233,14 | 254,67 | 232,74 | 240,85 | 235,99 | 238,39 | 239,80
102421C VM1698-4 Grad 179,00 179,50 179,50 179,25 179,75 179,00 179,50 179,00 179,25 179,75
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 236,44 | 234,99 | 235,49 | 25552 | 240,10 | 241,95 | 239,30 @ 255,22 | 235,19 | 241,15
102421C VM1698-4 Grad 179,25 179,25 178,75 180,00 178,50 179,00 179,25 179,75 179,00 179,50
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 24255 | 242,20 | 241,45 | 235,84 | 257,43 | 242,05 | 242,50 @ 241,60 | 235,74 | 242,80
102421C VM1698-4 Grad 179,50 179,75 179,25 179,00 180,50 179,50 179,25 179,50 178,75 179,50
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 258,48 | 241,95 | 244,86 | 237,29 | 233,94 | 237,54 | 232,89 | 255,02 | 239,95 | 231,43
102421C VM1698-4 Grad 179,75 179,50 179,25 180,00 179,25 180,00 179,00 180,25 179,00 179,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166 DD
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Cleco Machine Capability Study Page

Production Tools Control System 212

Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017166_| Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 249,35
Ord. No 3BD300T1S-A Serial N 1024210 LSL 183,04

o enal Mo uUsL 323,88
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 300 Nm; C ur-Cal.: 5.440 Nm/A; Speed: 300/50 rpm;
Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 Xg8 X89 X90
102421C VM1698-4 Nm 241,05 237,64 242,75 | 240,20 | 238,24 | 239,25 | 238,24 = 234,44 | 232,33 | 239,90
102421C VM1698-4 Grad 179,00 | 179,75 | 179,00 | 179,00 @ 179,75 & 179,25 179,75 | 179,00 | 178,75 | 179,75
Char.No. Char.Descr. Unit X91 X92 X93 Xo4 X95 X96 X97 X98 X99 X100
102421C VM1698-4 Nm 235,54 253,07 239,05 | 235,04 | 239,60 | 23564 | 241,15 255,02 | 236,69 | 234,04
102421C VM1698-4 Grad 178,75 | 179,75 | 179,50 | 178,75 & 179,25 179,25 179,25 | 180,00 | 179,50 | 179,00

Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017166 DD
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Cleco

Machine Capability Study

Page 1/1

Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  13.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017166 _| Char.Descr. 3K2D Nom.val. 180,00 10,00 i USL 190,00

Serial No. 207213 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 250 / 5537037 nges. 100
Evaluation from 13.05.2022 10:48:35 to 13.05.2022 11:13:50

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 300 Nm; Cur-C&.440 Nm/A; Speed: 300/50 rpm;

190 USL
1 185
g -
Y 8 -
& i 2 v 294 X
o 180
N
& i
& i
175
170 LSL
\ \ T T \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
100 LSL X USL 100 LSL X USL 0,001
i L 1 99,99 !
1 —_ ‘ 0,1
>, 80— ~80 X 99,5 x
(8] &5
£ . - 2 95 5
S e 1
T 60 60 o — 80 20 =y
2 SIS =
“= : = g = 50 50 a
& E o 0
5 40 40 o 20 80 T
8 1 r E 5 | 95
< 20 20 @ : 99,5
i L 01 i
‘ 99,99
0 T T 7 ‘ T T T 1 T ‘ T 1 1 7T 0 0,001 T T T T T T T
170 175 180 185 190 170 175 180 185 190
3K2D [Grad] --- — 3K2D [Grad] --- —
Drawing Values Collected Values Statistics
Tm 180.00 X 180.9500
LSL 170.00 Xmin 180.00
USL 190.00 Xmax 181.00
T 20.00 R 1.00
N<T> 100 p<t> =
N >ysL 0 p>usL
N <LsL 0 p<LsL —
Neff 100
Ntot 100
Model distribution no distribution
Calculation method M-VW
Potential Capability index = Cm 16.65
Critical capability index = C mk 10.00
Eis The requirements were met (Cm,Cmk) e

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017166_| Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD S
_ LSL 0,00
Ord. No.  3BD300T1S-A Serial No. 207213 USL 323.88

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 300 Nm; C ur-Cal.: 5.440 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207213 3K2D Nm 245,60 | 263,10 | 239,80 | 251,10 | 245,30 | 252,00 | 248,00 @ 249,30 @ 251,60 | 268,70
207213 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 180,00 181,00 181,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207213 3K2D Nm 246,30 | 246,60 | 249,70 | 243,60 | 263,80 | 242,20 | 242,20 @ 259,30 | 239,30 | 243,60
207213 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207213 3K2D Nm 241,60 | 238,00 | 238,10 | 236,20 | 238,70 | 237,10 | 257,70 | 240,10 | 243,30 | 231,70
207213 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207213 3K2D Nm 254,50 | 233,30 | 254,70 | 232,90 | 239,90 | 238,80 | 236,30 & 233,80 | 236,00 | 240,60
207213 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207213 3K2D Nm 232,80 | 238,80 | 236,90 | 232,10 | 253,20 | 231,50 | 239,50 | 235,10 | 237,40 | 238,40
207213 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207213 3K2D Nm 235,00 | 233,80 | 234,50 | 254,10 | 239,00 | 240,90 | 238,10 & 253,80 | 234,00 | 239,70
207213 3K2D Grad 181,00 181,00 181,00 181,00 180,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207213 3K2D Nm 241,30 | 241,10 | 239,80 | 234,70 | 255,90 | 240,90 | 241,40 @ 240,00 | 234,40 | 241,60
207213 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207213 3K2D Nm 256,80 | 240,60 | 243,50 | 235,90 @ 232,60 | 236,40 | 231,60 @ 253,60 | 238,50 | 230,20
207213 3K2D Grad 180,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\101716@®FD
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Cleco Machine Capability Study Page

Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017166_| Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD S
_ LSL 0,00
Ord.No.  3BD300T1S-A Serial No. 207213 e 323.88

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 300 Nm; C ur-Cal.: 5.440 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207213 3K2D Nm 239,90 | 236,30 | 241,70 | 238,80 | 237,00 | 238,00 | 237,00 @ 233,20 | 231,10 | 238,60
207213 3K2D Grad 181,00 @ 181,00 181,00 181,00 181,00 181,00 181,00 & 181,00 & 181,00 181,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207213 3K2D Nm 234,20 | 251,30 | 237,70 | 233,70 | 238,20 | 234,10 | 240,10 @ 253,30 | 235,10 | 232,80
207213 3K2D Grad 181,00 @ 180,00 181,00 181,00 181,00 181,00 181,00 & 180,00 & 181,00 181,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\101716@®FD
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs

Model: 3BD-3B300A-3K2D-3ZB Serial no: 1017166
Target torque: 240,00 Nm 80 % of max. torque
Angle degree:  180° Tool without angle correction
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Production Tools

Homologation

Fixtured Spindle
Model: 3BD-3B300A-3K2D-3ZB

Serial no.: 1017167

SN: 1017167 Page 1 of 67





Cleco

Production Tools Homologation of nutrunners

Contents

Homologation: 3BD-3B300A-3K2D-3ZB SN: 1017167

Page
Cover sheet 1
Contents
Test sheet no. 2 (torque determination 30 %) 3
Machine Capability Study, Control System 30 % hard 4
Machine Capability Study, Tool System 30 % hard 7
Curves of the 1st and 100th measurement 30 % hard 10
Machine Capability Study, Control System 30 % soft 11
Machine Capability Study, Tool System 30 % soft 14
Curves of the 1st and 100th measurement 30 % soft 17
Test sheet no. 3 (torque determination 80 %) 18
Machine Capability Study, Control System 80 % hard 19
Machine Capability Study, Tool System 80 % hard 22
Curves of the 1st and 100th measurement 80 % hard 25
Machine Capability Study, Control System 80 % soft 26
Machine Capability Study, Tool System 80 % soft 29
Curves of the 1st and 100th measurement 80 % soft 32
Test sheet no. 4 (torque determination 100 %) 33
Machine Capability Study, Control System 100 % hard 34
Machine Capability Study, Tool System 100 % hard 37
Curves of the 1st and 100th measurement 100 % hard 40
Machine Capability Study, Control System 100 % soft 41
Machine Capability Study, Tool System 100 % soft 44
Curves of the 1st and 100th measurement 100 % soft 47
Annex 3 (ability contemplation at 40° / 60 %) without angle correction 48
Graphical representation 40° /60 % 50
Machine Capability Study, Control System 40° /60 % 51
Machine Capability Study, Tool System 40° /60 % 54
Curves of the 1st and 100th measurement 40° /60 % 57
Annex 3 (ability contemplation at 180° / 80 %) without angle correction 58
Graphical representation 180° /80 % 60
Machine Capability Study, Control System 180° /80 % 61
Machine Capability Study, Tool System 180° /80 % 64
Curves of the 1st and 100th measurement 180° /80 % 67

SN: 1017167 Page 2 of 67





Cleco

Production Tools

Homologation of nutrunners

Document no: 009/2022

Date:

Note:

16.12.2022

Multi-stage tightening system

Single-stage tightening system

Manufacturer: Apex Tool Group

Test sheet no. 2

Machine Capability Study 30 %

0J

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

Hard joint (H)

Soft joint (L)

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

ka

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

672,77 Nm / Revolution
55,51 Nm / Revolution
H

103,23 118,77 Nm
7
112,13
0,18
1,07
14,57
12,45

Capability is reached if minimum C,, value 21.67

Speed 50 rpm

Speed 100 %

Serial no:

111,00 Nm

14,57
12,45

SN: 1017167 Page 3 of 67

Annex 2

Page 1 of 3

10,4 %

480 rpm

1017167

Angle degree 30°
Angle degree 360°

L

103,23 - 118,77 Nm
7%
111,02 Nm
0,16 Nm
0,93 Nm
16,67
16,63
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Cleco Machine Capability Study Page 1/1
Production Tools Control Sys‘[em
Plant ATG Westhausen | Operator Name  Siinder Date  16.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
T
Serial No. 1017167_d Char.Descr. VM1698-4 Nom.val. 111,00 7,77 'USL 118,77
,,,,,,,,,, R —
Serial No. 1024210 Unit Nm -7,77 : LsL 103,23
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 16.05.2022 07:54:14 to 16.05.2022 08:08:59
Rem.  TQ 30% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.84mhM,; Speed: 480/50 rpm;
N USL
118
116
1 i
=114
Z . - X+3s
5 112> X-3s
@ J
© 110
-
g J
> 108
106 —
104 —
i LSL
\ \ \ \ \ T T T T 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
T30 F30 % 01
3.7 E= 99,5
g 257 B 95 5
.. 3 F 5 1 p—
9] 20— £20 5 < 70 30 S
“— | C o =
2157 158 o 30 o 3
= B = [
o ] E > !
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0 T ‘ T ‘ T ‘ T I I T I T I T 0 0,001 T T T T T T T
104 106 108 110 112 114 116 118 104 106 108 110 112 114 116 118
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 111.00 X 112.1276
LSL 103.23 Xmin 111.47 X-3s 111.5943
USL 118.77 Xmax 112.65 X+3s 112.6609
T 15.54 R 1.18 6s 1.0667
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 M114 O =Sums
Potential Capability index = Cm 14.57
Critical capability index = C mk 12.45
Eis The requirements were met (Cm,Cmk) e

APEX VDI/VDE 2647 V0.1
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Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 16.05.2022
Serial No.  1017167_d Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 111,00
Ord. No 3BD300T1S-A ial 1024210 LSL 103,23

. No. Serial No. USL 118,77

Remark TQ 30% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.841 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 112,48 | 111,98 | 112,13 | 112,16 | 112,08 | 112,18 | 111,91 @ 112,25 | 111,91 | 112,03
102421C VM1698-4 Grad 29,75 29,00 30,00 29,50 29,50 29,50 29,25 29,25 29,50 29,25
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 112,30 | 121,93 | 112,08 | 112,03 | 111,98 | 112,06 | 112,38 | 112,03 | 112,06 | 111,91
102421C VM1698-4 Grad 29,50 29,50 30,00 29,50 30,00 30,00 30,25 29,50 29,25 29,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 111,84 | 112,01 | 112,28 | 112,08 | 112,06 | 112,21 | 112,11 & 112,21 | 112,65 | 112,11
102421C VM1698-4 Grad 29,75 29,25 31,00 30,50 30,75 29,75 30,00 30,00 30,50 30,50
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 112,13 | 112,06 | 111,93 | 112,18 | 111,96 | 111,93 | 111,91 @ 112,28 | 112,06 | 112,23
102421C VM1698-4 Grad 29,75 30,25 30,00 30,25 29,25 29,50 29,25 30,00 29,50 29,75
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 112,21 | 111,89 | 112,50 | 112,08 | 112,06 | 112,11 | 112,06 & 111,47 | 112,23 | 111,98
102421C VM1698-4 Grad 29,50 29,25 30,00 30,25 29,50 29,25 29,75 29,25 29,50 29,25
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 112,30 | 112,13 | 112,28 | 112,06 | 112,28 | 112,28 | 112,33 | 112,40 | 111,71 | 112,11
102421C VM1698-4 Grad 30,00 30,25 29,75 29,50 29,50 30,00 30,25 30,25 29,50 30,25
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 112,38 | 112,25 | 112,01 | 112,23 | 112,28 | 112,03 | 112,35 | 112,40 | 112,16 | 112,23
102421C VM1698-4 Grad 29,25 30,00 29,75 30,25 29,75 29,25 30,25 30,25 30,00 30,25
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 112,33 | 112,08 | 112,30 | 111,98 | 111,98 | 112,23 | 111,98 & 111,81 | 112,06 | 111,93
102421C VM1698-4 Grad 30,00 29,00 29,75 30,00 30,00 29,75 29,75 29,75 29,50 29,50
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167_DIMD
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Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 16.05.2022
Serial No.  1017167_d Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 111,00
Ord. No 3BD300T1S-A ial 1024210 LSL 103,23
. No. Serial No. USL 118,77

Remark TQ 30% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.841 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 112,01 | 112,01 | 112,25 | 112,38 | 112,16 | 112,06 | 112,16 @ 112,28 | 112,16 | 112,25
102421C VM1698-4 Grad 29,25 30,25 30,00 29,75 30,00 30,00 29,25 29,50 30,00 29,50
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 112,18 | 112,28 | 112,21 | 111,93 | 112,06 | 112,06 | 112,01 @ 112,08 | 112,48 | 112,18
102421C VM1698-4 Grad 30,25 30,00 30,00 30,00 29,50 30,00 29,75 29,25 29,50 29,50
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167_DIMD
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Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  16.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017167_d Char.Descr. 3K2D Nom.val. 111,00 7,77 i USL 118,77

Serial No. 207215 Unit Nm 7,77 ILSL 10323

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 16.05.2022 07:54:14 to 16.05.2022 08:08:59

Rem.  TQ 30% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.84mhM,; Speed: 480/50 rpm;
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108
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104
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\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
x-38-3s X-3%+3s
30 7LSL x USLﬁ 30 LSL ‘ >‘< ‘ USL 0,001
q \ F 1 99,99 :
e ] s - 0.1
5\ = Vo C é. 99,5 N ; ‘r/%
o | C | I
2 20- i ~208 g >
g il F S v 70 ¥ 3 X
= 154 =15 g = ‘ ‘ o
g_,:) 3 1l F & o 30 ‘ 70 -
= B - (3] | |
8 10*: “ : ;10 E 5 ] 95 l
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o [ S 01 Lo ’
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104 106 108 110 112 114 116 118 104 106 108 110 112 114 116 118
3K2D [Nm] ND — 3K2D [Nm] ND —
Drawing Values Collected Values Statistics
Tm 111.00 X 112.2230
LSL 103.23 Xmin 111.70 X-3s 111.6907
USL 118.77 Xmax 112.90 X+3s 112.7553
T 15.54 R 1.20 6s 1.0647
Nn<r> 100 p<r> 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 M114 O =Sums
Potential Capability index = Cm 14.60
Critical capability index = C mk 12.30
Eis The requirements were met (Cm,Cmk) e
APEX VDI/VDE 2647 V0.1
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Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 16.05.2022
Serial No.  1017167_d Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD o
Ord. No 3BD300T1S-A ial 207215 LSL 103,23

. No. Serial No. USL 118,77

Remark TQ 30% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.841 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207215 3K2D Nm 112,30 | 112,20 | 112,40 | 112,50 | 112,10 | 112,20 | 112,00 | 112,40 | 112,10 | 112,10
207215 3K2D Grad 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207215 3K2D Nm 112,40 | 112,20 | 112,40 | 111,90 & 112,10 | 112,30 | 112,50 | 112,30 | 112,20 | 112,20
207215 3K2D Grad 30,00 30,00 30,00 30,00 30,00 31,00 31,00 30,00 30,00 29,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207215 3K2D Nm 111,90 | 112,30 | 112,20 | 112,30 | 112,30 | 112,20 | 112,30 | 112,30 | 112,90 | 112,00
207215 3K2D Grad 30,00 30,00 32,00 31,00 31,00 30,00 30,00 30,00 31,00 31,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207215 3K2D Nm 112,10 | 112,30 | 112,00 | 112,30 | 112,20 | 111,90 | 112,20 @ 112,30 | 112,10 | 112,30
207215 3K2D Grad 30,00 30,00 30,00 31,00 30,00 30,00 30,00 31,00 29,00 30,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207215 3K2D Nm 112,30 | 111,90 | 112,40 | 112,00 | 112,20 | 112,40 | 112,20 | 111,80 | 112,20 | 112,30
207215 3K2D Grad 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207215 3K2D Nm 112,00 | 112,20 | 112,50 | 112,30 | 112,40 | 112,20 | 112,30 | 112,40 | 111,70 | 112,10
207215 3K2D Grad 30,00 31,00 30,00 30,00 30,00 30,00 30,00 31,00 30,00 31,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207215 3K2D Nm 112,40 | 112,40 | 111,90 | 112,20 | 112,30 | 112,00 | 112,40 & 112,40 | 112,20 | 112,30
207215 3K2D Grad 30,00 31,00 30,00 31,00 30,00 30,00 31,00 30,00 30,00 30,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207215 3K2D Nm 112,40 | 112,40 | 112,40 | 112,00 | 112,30 | 112,20 | 112,20 & 112,00 | 112,20 | 112,10
207215 3K2D Grad 31,00 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\1017167D&D.
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Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 16.05.2022
Serial No.  1017167_d Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD o
Ord. No 3BD300T1S-A ial 207215 LSL 103,23
. No. Serial No. USL 118,77

Remark TQ 30% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.841 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207215 3K2D Nm 112,40 | 112,20 | 112,20 | 112,30 | 112,10 | 112,20 | 112,20 & 112,30 | 112,30 | 112,20
207215 3K2D Grad 30,00 31,00 30,00 30,00 31,00 31,00 29,00 30,00 30,00 30,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207215 3K2D Nm 112,20 | 112,50 | 112,30 | 112,10 | 112,20 | 112,20 | 112,00 | 112,30 | 112,50 | 112,20
207215 3K2D Grad 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\1017167D&D.
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Production Tools Control System
Plant ATG Westhausen | Operator Name  Siinder Date  16.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017167_c Char.Descr. VM1698-4 Nom.val. 111,00 7,77 i UsL 118,77

Serial No. 1024210 Unit Nm 7,77 ILSL 10323 |

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 16.05.2022 08:17:55 to 16.05.2022 08:36:21

Rem.  TQ 30% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.84inM; Speed: 480/50 rpm;

7 USL
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116
1 i
€114
;l. 112 I Pas DTS Y. A V) X AR s RS AT N Il it SOL ’X@@Z vl kvi ;"‘35
210 71%%%%5%&%@% e = e e T G s o s D A oA
o
> 108
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i 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
3 L 1 99,99
T 7 rg 0,1
2207 =20 = 99,5
OC:’ 1 B ? 1 95 5
g 15 F158 = 70 30 =
= 31 C g = &
[0 - ~ —- T
£ 107 F10 £ o 30 70 &
2 Fo2 5 95 !
o 31 L S
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104 106 108 110 112 114 116 118 104 106 108 110 112 114 116 118
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 111.00 X 111.0186
LSL 103.23 Xmin 110.70 X-3s 110.5526
USL 118.77 Xmax 111.39 X+3s 111.4846
T 15.54 R 0.69 6s 0.9320
Nn<r> 100 p<r> 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 M114 O =Sums
Potential Capability index = Cm 16.67
Critical capability index = C mk 16.63
Eis The requirements were met (Cm,Cmk) e
APEX VDI/VDE 2647 V0.1
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Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 16.05.2022
Serial No.  1017167_c Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 111,00
Ord. No 3BD300T1S-A ial 1024210 LSL 103,23
. No. Serial No. USL 118,77

Remark TQ 30% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.841 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 111,10 | 110,92 | 110,83 | 110,88 | 110,97 | 110,97 | 111,27 & 111,00 | 110,92 | 111,07
102421C VM1698-4 Grad 338,25 | 352,25 342,25 347,75 357,50 359,75 352,50 @ 350,00 @ 365,50 346,50
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 111,00 | 110,88 | 110,95 | 110,97 | 110,75 | 110,97 § 111,39 | 110,92 110,80 | 111,34
102421C VM1698-4 Grad 328,75 | 360,25 361,00 358,50 367,00 367,25 363,50 @ 363,75 @ 364,25 359,75
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 111,17 | 111,22 | 111,02 | 110,95 & 110,80 | 121,15 | 111,15 @ 111,17 | 111,15 | 111,29
102421C VM1698-4 Grad 359,50 @ 365,25 380,75 376,25 367,50 364,75 373,25 | 368,25 @ 371,75 359,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 111,07 | 110,85 | 110,97 | 111,29 | 111,12 | 111,02 | 110,95 @ 111,12 | 111,15 | 111,05
102421C VM1698-4 Grad 378,75 | 366,50 364,75 365,75 356,75 348,25 351,50 @ 355,75 @ 364,25 364,75
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 111,32 | 110,90 | 111,22 | 110,73 | 110,97 | 110,73 | 111,02 & 111,10 | 111,24 | 111,12
102421C VM1698-4 Grad 359,25 ' 361,50 370,50 346,50 353,25 369,50 362,75 | 356,75 @ 378,25 375,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 110,92 | 110,83 | 110,78 | 111,127 | 110,80 | 111,00 | 111,22 & 111,24 | 110,90 | 110,92
102421C VM1698-4 Grad 378,00 @ 351,00 350,50 360,00 351,75 348,50 345,00 @ 363,00 @ 358,00 374,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 110,90 | 110,97 | 110,85 | 110,83 | 110,73 | 111,17 | 110,90 @ 111,07 | 110,88 | 111,05
102421C VM1698-4 Grad 341,75 = 345,50 346,75 348,50 347,75 347,00 347,25 | 347,00 @ 359,50 343,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 110,78 | 110,95 | 111,07 | 110,92 | 111,05 | 121,02 | 111,05 & 110,90 | 111,00 | 110,97
102421C VM1698-4 Grad 372,25 | 346,50 352,25 366,50 347,50 367,25 356,50 @ 370,50 @ 356,50 368,50
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167 /D
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Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 16.05.2022
Serial No.  1017167_c Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 111,00
Ord. No 3BD300T1S-A ial 1024210 LSL 103,23
. No. Serial No. USL 118,77

Remark TQ 30% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.841 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 110,97 | 111,39 | 111,07 | 110,97 & 110,70 | 110,95 | 111,00 @ 110,88 | 111,07 | 111,07
102421C VM1698-4 Grad 371,50 | 377,75 | 375,00 | 361,25 | 344,00 @ 345,75 | 349,00 | 361,25 | 359,00 @ 361,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 111,10 | 121,07 | 121,27 | 111,07 | 111,37 | 111,24 | 111,20 A 111,10 | 111,10 | 110,92
102421C VM1698-4 Grad 368,25 | 369,00 | 370,75 | 363,75 | 363,75 | 366,00 | 369,25 | 368,00 | 367,25 | 353,50
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167 /D
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Cleco Machine Capability Study Page 1/1
Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  16.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017167_c Char.Descr. 3K2D Nom.val. 111,00 7,77 i USL 118,77
Serial No. 207215 Unit Nm 7,77 LSL 103,23
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 16.05.2022 08:17:55 to 16.05.2022 08:36:21
Rem.  TQ 30% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.84inM; Speed: 480/50 rpm;
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I s g 3 =
= 204 =20 g = o
g 1 F & a 30 70 9
% 15 15 o l
2. 7 LS 5 95
2 104 ~10 ©
< B = [3] 99,5
55 £5 & e
E E 99,99
0 T ‘ T ‘ T ‘ T T I T I T 0 0,001 T T T T T T T T
104 106 108 110 112 114 116 118 104 106 108 110 112 114 116 118
3K2D [Nm] ND — 3K2D [Nm] ND —
Drawing Values Collected Values Statistics
Tm 111.00 X 111.1540
LSL 103.23 Xmin 111.00 X-3s 110.8337
USL 118.77 Xmax 111.40 X+3s 111.4743
T 15.54 R 0.40 6s 0.6406
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 M114 O =Sums
Potential Capability index = Cm 24.26
Critical capability index = C mk 23.78
Eis The requirements were met (Cm,Cmk) e

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\Appdata\QW\QWE\Messwert\2022\101716/DED.

SN: 1017167 Page 14 of 67






Cleco Machine Capability Study Page

Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 16.05.2022
Serial No.  1017167_c Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD o
Ord. No 3BD300T1S-A ial 207215 LSL 103,23

. No. Serial No. USL 118,77

Remark TQ 30% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.841 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207215 3K2D Nm 111,30 | 111,20 | 111,20 | 111,30 | 111,20 | 121,20 | 111,30 & 111,10 | 111,10 | 111,30
207215 3K2D Grad 339,00 356,00 344,00 350,00 360,00 362,00 354,00 @ 350,00 367,00 347,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207215 3K2D Nm 111,00 | 111,20 | 111,00 | 111,20 & 111,10 | 121,20 | 111,30 | 111,10 | 111,00 | 111,30
207215 3K2D Grad 329,00 361,00 361,00 359,00 368,00 369,00 364,00 364,00 367,00 360,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207215 3K2D Nm 111,20 | 121,30 | 111,20 | 111,20 | 111,10 | 121,20 | 211,20 @ 112,20 | 111,30 | 111,30
207215 3K2D Grad 360,00 @ 366,00 384,00 378,00 369,00 366,00 375,00 @ 370,00 @ 371,00 360,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207215 3K2D Nm 111,10 | 111,00 | 121,20 | 111,20 | 111,10 | 121,00 | 211,20 @ 111,20 | 111,10 | 111,10
207215 3K2D Grad 380,00 @ 368,00 365,00 367,00 357,00 349,00 353,00 @ 357,00 @ 365,00 366,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207215 3K2D Nm 111,40 | 111,00 | 121,20 | 111,00 | 111,10 | 121,00 | 211,20 112,10 | 111,30 | 111,20
207215 3K2D Grad 360,00 @ 362,00 370,00 349,00 354,00 371,00 364,00 357,00 379,00 376,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207215 3K2D Nm 111,10 | 121,10 | 121,20 | 111,30 | 111,00 | 121,20 | 111,20 @ 111,40 | 111,00 | 111,00
207215 3K2D Grad 379,00 @ 354,00 352,00 362,00 355,00 350,00 347,00 363,00 359,00 376,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207215 3K2D Nm 111,10 | 111,20 | 111,20 | 111,00 | 111,10 | 121,30 | 111,20 & 111,10 | 111,30 | 111,10
207215 3K2D Grad 342,00 @ 348,00 348,00 351,00 349,00 349,00 348,00 @ 349,00 362,00 344,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207215 3K2D Nm 111,00 | 111,20 | 111,20 | 111,20 & 112,20 | 121,20 | 111,20 | 111,10 | 111,00 | 111,10
207215 3K2D Grad 377,00 @ 348,00 353,00 368,00 348,00 368,00 360,00 @ 371,00 @ 358,00 369,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\101716/DED

SN: 1017167 Page 15 of 67





Cleco Machine Capability Study Page

Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 16.05.2022
Serial No.  1017167_c Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD o
Ord. No 3BD300T1S-A ial 207215 LSL 103,23
. No. Serial No. USL 118,77

Remark TQ 30% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.841 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207215 3K2D Nm 111,00 | 111,40 | 121,20 | 111,00 | 111,10 | 121,20 | 211,20 & 112,10 | 111,20 | 111,10
207215 3K2D Grad 372,00 | 379,00 | 377,00 | 363,00 | 348,00 @ 348,00 | 353,00 @ 363,00 | 360,00 @ 362,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207215 3K2D Nm 111,30 | 111,10 | 121,30 | 111,20 & 111,40 | 121,30 | 111,20 & 111,10 | 111,20 | 111,20
207215 3K2D Grad 369,00 | 370,00 | 371,00 | 365,00 | 365,00 367,00 @ 370,00 | 369,00 | 368,00 354,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\101716/DED

SN: 1017167 Page 16 of 67





Cleco

Production Tools

Homologation of nutrunners

Torque graphs
Model: 3BD-3B300A-3K2D-3ZB
Serial no: 1017167
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Machine Capability Study 30 %

Angle degree:  360°
Test torque: 111,0 Nm
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Cleco

Production Tools

Homologation of nutrunners

Document no:

Date:

Note:

Annex 2
009/2022
16.12.2022 Page 2 of 3
Test sheet no. 3
Machine Capability Study 80 %
Multi-stage tightening system Speed 50 rpm 10,4 %
Single-stage tightening system ] Speed 100 % 480 rpm
Manufacturer: Apex Tool Group Serial no: 1017167
Test torque: Tq min. + 0.8 (Tq max. - Tq min.) 246,00 Nm
Hard joint (H) 1498,14 Nm / Revolution Angle degree 30°
Soft joint (L) 123,77 Nm / Revolution Angle degree 360°
H L
Tolerance down / up 228,78 263,22 Nm 228,78 - 263,22 Nm
Tolerance down / up 7 7 %
Average torque 249,69 247,54 Nm
Standard deviation 0,38 0,36 Nm
Torque scatter (99,73%) 2,27 2,16 Nm
Cn 15,18 15,97
Crk 11,93 14,54
Min. C,, hard/soft (lowest value) 15,18
Min. C, hard/soft (lowest value) 11,93

Capability is reached if minimum C,, value 21.67

SN: 1017167 Page 18 of 67
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Production Tools Control System
Plant ATG Westhausen | Operator Name  Siinder Date  13.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017167_h Char.Descr. VM1698-4 Nom.val. 246,00 17,22 i USL 263,22

Serial No. 1024210 Unit Nm 17,22 ILSL 22878 |

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 250 / 5537037 nges. 100
Evaluation from 13.05.2022 13:18:39 to 13.05.2022 13:33:42

Rem.  TQ 80% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.54@M; Speed: 480/50 rpm;

3 USL
260 |
T 255
§ 250 T = X+3s
= 3 X-3s
& 245
© 1
=N
< 240 1
235
230 1 LSL
\ \ \ \ \ T T T T 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
' E I E 1 99,99
i Cog S 0,1
S 1k 5L 99,5
c 7 C >
S 20~ 11 208 ¢ % 5 _
g 7 - S = 70 )
= 154 F158 = o
%" ! C = a8 30 70 a
= - F o
8 10+ —10 E 5 95 l
-, 1 C ©
5+ F5 & 0,1 e
E F 99,99
0 T ‘ TTTT ‘ TTTT ‘ TTTT ‘ T T ‘ TTTT ‘ TTT1T 0 0,001 T LI L LI L L
230 235 240 245 250 255 260 230 235 240 245 250 255 260
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 246.00 X 249.6895
LSL 228.78 Xmin 248.61 X-3s 248.5551
USL 263.22 Xmax 250.57 X+3s 250.8239
T 34.44 R 1.96 6s 2.2689
N<T> 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 M114 O =Sums
Potential Capability index = Cm 15.18
Critical capability index = C mk 11.93
Eis The requirements were met (Cm,Cmk) e
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167_ kD
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Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017167_h Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 246,00
Ord. No 3BD300T1S-A ial 1024210 LSL 228,78

. No. Serial No. USL 263,22

Remark TQ 80% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.542 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 249,71 | 248,86 | 249,56 | 249,46 | 249,26 | 249,86 | 249,81 @ 249,76 | 249,86 | 249,56
102421C VM1698-4 Grad 30,50 29,75 29,75 29,00 31,00 29,00 31,00 30,00 29,50 29,75
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 249,61 | 249,16 | 249,91 | 249,31 | 249,61 | 248,81 | 249,36 & 250,11 | 250,01 | 249,31
102421C VM1698-4 Grad 29,50 29,50 30,25 30,00 29,75 30,25 29,75 29,75 30,25 29,25
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 249,51 | 249,56 | 249,51 | 249,76 | 249,66 | 250,36 | 249,51 @ 249,36 | 250,16 | 249,86
102421C VM1698-4 Grad 29,50 29,25 29,00 29,50 29,00 30,00 30,00 30,00 31,25 30,75
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 249,76 | 249,71 | 249,46 | 249,51 | 249,51 | 249,41 | 249,26 @ 250,01 | 249,61 | 249,56
102421C VM1698-4 Grad 30,50 29,75 29,75 29,75 29,25 30,25 29,50 30,25 29,75 29,50
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 250,01 | 250,16 | 249,91 | 249,41 | 250,06 | 249,41 | 249,21 @ 250,31 | 249,81 | 249,96
102421C VM1698-4 Grad 30,75 30,50 30,00 30,00 31,50 30,25 29,50 30,75 29,50 30,50
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 250,26 | 249,41 | 249,81 | 249,56 | 249,36 | 250,31 | 249,61 @ 249,91 @ 249,41 | 249,41
102421C VM1698-4 Grad 29,75 29,25 30,50 30,25 29,50 29,50 29,00 30,00 30,00 30,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 249,31 | 249,61 | 248,61 | 249,06 | 250,52 | 250,52 | 250,11 | 249,76 | 249,41 | 249,66
102421C VM1698-4 Grad 30,75 30,25 31,00 30,25 30,50 29,50 29,75 29,50 30,00 30,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 250,16 | 250,16 | 249,16 | 249,61 | 250,26 | 249,56 | 249,71 @ 249,61 | 249,41 | 249,91
102421C VM1698-4 Grad 29,25 29,50 31,00 31,00 30,25 30,00 30,50 31,25 28,50 30,50
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167_DikD
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Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017167_h Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 246,00
Ord. No 3BD300T1S-A ial 1024210 LSL 228,78
. No. Serial No. USL 263,22

Remark TQ 80% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.542 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 249,71 | 249,56 | 249,91 | 250,01 | 250,57 | 249,41 | 249,76 | 249,81 | 250,01 | 249,51
102421C VM1698-4 Grad 29,75 29,50 29,75 30,00 30,00 30,00 30,25 30,75 31,25 30,50
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 249,16 | 249,66 | 250,42 | 249,61 | 249,61 | 249,51 | 249,96 @ 249,46 | 250,47 | 249,46
102421C VM1698-4 Grad 29,50 29,75 30,00 30,75 30,75 30,00 29,50 29,00 29,50 28,75
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167_DikD
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Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  13.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017167_h Char.Descr. 3K2D Nom.val. 246,00 17,22 i USL 263,22
,,,,,,,,,, R —
Serial No. 207215 Unit Nm -17,22 :LSL 228,78
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 250 / 5537037 nges. 100
Evaluation from 13.05.2022 13:18:39 to 13.05.2022 13:33:42
Rem.  TQ 80% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.54@M; Speed: 480/50 rpm;
3 USL
260 |
255
T 1
€250 - __ - - _ %
R T e S
Q 245
X ]
[32) |
240
235
230§ LSL
\ \ \ \ \ T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
x-363s X-3+3s
40 7LSL ‘ >‘(‘ USLﬁ 20 LSL USL 0,001
E E 1 99,99
1355 1] 35 0.1
5\305 | : | 2309_- 99,5
N 11 sl 1 °
3 25 ‘ E25 5 -
o 3 y E s ¢ 70 30 S
= 204 ‘ ‘\ ‘ =20 g A o
Q = | = E o 30 70 <
% 15? | “‘ | - 15 (] l
2. 7 I Eo2 5 95
£10 1l £10 ©
< 3 E ] 99,5
53 | | £5 @ 0’1
E ‘ = 99,99
0 \\‘\\\\‘\\\\‘\\\\‘\\ ‘\\\\‘\\\\‘\\\\ 0 0,001 T LI L LI L L L
230 235 240 245 250 255 260 230 235 240 245 250 255 260
3K2D [Nm] ND — 3K2D [Nm] ND —
Drawing Values Collected Values Statistics
Tm 246.00 X 248.1670
LSL 228.78 Xmin 247.00 X-3s 246.9078
USL 263.22 Xmax 249.30 X+3s 249.4262
T 34.44 R 2.30 6s 2.5184
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 M114 O =Sums
Potential Capability index = Cm 13.68
Critical capability index = C mk 11.95
Eis The requirements were met (Cm,Cmk) e

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017167_h Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD Sy
Ord. No 3BD300T1S-A ial 207215 LSL 228,78
. No. Serial No. USL 263,22

Remark TQ 80% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.542 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207215 3K2D Nm 248,00 | 247,70 | 248,00 | 247,90 | 247,40 | 248,50 | 248,80 @ 248,10 | 248,00 | 248,40
207215 3K2D Grad 31,00 30,00 30,00 29,00 31,00 30,00 31,00 30,00 30,00 30,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207215 3K2D Nm 248,30 | 247,80 | 248,20 | 247,70 | 248,00 | 247,10 | 248,10 @ 248,60 | 248,30 | 248,30
207215 3K2D Grad 30,00 30,00 30,00 31,00 30,00 31,00 30,00 30,00 31,00 30,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207215 3K2D Nm 248,10 | 247,90 | 248,10 | 248,10 | 248,10 | 248,90 | 247,80 @ 248,00 | 248,50 | 248,20
207215 3K2D Grad 30,00 30,00 29,00 30,00 30,00 30,00 30,00 30,00 32,00 32,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207215 3K2D Nm 248,40 | 248,40 | 247,90 | 248,10 | 247,90 | 248,00 | 247,60 @ 248,20 | 248,20 | 248,10
207215 3K2D Grad 31,00 30,00 30,00 30,00 30,00 31,00 31,00 30,00 30,00 30,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207215 3K2D Nm 248,80 | 248,80 | 248,30 | 247,70 | 248,60 | 247,60 | 247,60 @ 248,90 @ 248,10 | 248,40
207215 3K2D Grad 31,00 31,00 30,00 31,00 32,00 31,00 30,00 31,00 30,00 31,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207215 3K2D Nm 248,70 | 247,90 | 248,40 | 248,00 | 248,10 | 249,00 | 247,90 @ 248,60 | 247,60 | 248,00
207215 3K2D Grad 31,00 30,00 31,00 31,00 30,00 31,00 30,00 31,00 30,00 30,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207215 3K2D Nm 247,90 | 248,00 | 247,00 | 247,80 | 249,30 | 248,70 | 248,40 @ 248,50 | 247,80 | 248,10
207215 3K2D Grad 31,00 31,00 31,00 31,00 31,00 30,00 31,00 30,00 30,00 31,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207215 3K2D Nm 248,60 | 248,30 | 247,60 | 248,10 | 249,00 | 247,80 | 248,30 | 247,90 | 248,00 | 248,50
207215 3K2D Grad 30,00 30,00 31,00 31,00 31,00 31,00 31,00 32,00 30,00 31,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167DRD.

SN: 1017167 Page 23 of 67





Cleco Machine Capability Study Page

Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017167_h Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD Sy
Ord. No 3BD300T1S-A ial 207215 LSL 228,78
. No. Serial No. USL 263,22

Remark TQ 80% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.542 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207215 3K2D Nm 248,40 | 247,70 | 248,50 | 248,60 | 248,90 | 247,60 | 248,10 @ 248,20 | 248,50 | 247,90
207215 3K2D Grad 30,00 31,00 30,00 30,00 31,00 30,00 30,00 32,00 32,00 31,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207215 3K2D Nm 247,60 | 248,10 | 248,80 | 248,00 | 248,10 | 248,10 | 248,30 | 247,90 | 249,10 | 248,00
207215 3K2D Grad 30,00 31,00 30,00 31,00 31,00 30,00 30,00 30,00 30,00 30,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167DRD.
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Homologation of nutrunners

Toigue [N.n]

Toigue [N.n]

Taiqiie [M.m]

Taiqiie [M.m]

Torque graphs

Model: 3BD-3B300A-3K2D-3ZB
Serialno: 1017167
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Angle degree:
Test torque:
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Cleco Machine Capability Study Page 1/1
Production Tools Control Sys‘[em
Plant ATG Westhausen | Operator Name  Siinder Date  13.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
T
Serial No. 1017167_g Char.Descr. VM1698-4 Nom.val. 246,00  17,221USL 263,22
,,,,,,,,,, R —
Serial No. 1024210 Unit Nm -17,22 :LSL 228,78
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 250 / 5537037 nges. 100
Evaluation from 13.05.2022 12:19:14 to 13.05.2022 13:12:37
Rem.  TQ 80% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.54thM\; Speed: 480/50 rpm;
3 USL
260 |
T 255
e 7
£204 e B B - 435
T IRrRasS e @t il SetaeotoetotsdttdtattdiettedBhitoldteedtrt Bl 0t Bo0be 0000 Sguciaca b SN Yo
3 245€
=N
s 240f:
235
230§ LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-33-3s
o5 LSL USL o5 LSL USL 0,001
] C 1 99,99
T 7 rg 0,1
220 F20 & 99,5
OC:’ 1 B ? 1 95 5
g 15 F158 = 70 30 =
E g o=
Q ] C Qo o
£ 107 F10 £ o 30 70 &
2 Fo2 5 95 !
Qo - L ©
< 5 5 © 99,5
] C ad 0,1
] | C 99,99
0 \\‘\\\\‘\\\\‘\\ \‘\\\\‘\\\\‘\\\\ 0 0,001 T LI L LI L L L
230 235 240 245 250 255 260 230 235 240 245 250 255 260
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 246.00 X 247.5405
LSL 228.78 Xmin 246.66 X-3s 246.4622
USL 263.22 Xmax 248.26 X+3s 248.6188
T 34.44 R 1.60 6s 2.1566
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 M114 O =Sums
Potential Capability index = Cm 15.97
Critical capability index = C mk 14.54
Eis The requirements were met (Cm,Cmk) e

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 13.05.2022
Serial No.  1017167_g Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 246,00
Ord. No 3BD300T1S-A ial 1024210 LSL 228,78

. No. Serial No. USL 263,22

Remark TQ 80% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.542 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 246,91 | 246,66 | 247,21 | 246,81 | 247,26 | 247,16 | 246,76 | 246,66 | 247,81 | 246,71
102421C VM1698-4 Grad 341,00 @ 366,00 361,25 359,25 357,75 354,25 354,50 @ 364,75 @ 357,75 348,75
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 247,21 | 247,06 | 247,16 | 247,11 | 247,26 | 246,96 | 247,31 @ 247,56 | 247,36 | 247,16
102421C VM1698-4 Grad 347,75 | 339,50 348,25 345,25 348,50 350,25 348,00 @ 348,25 @ 357,00 350,25
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 247,51 | 247,16 | 248,01 | 247,16 | 247,26 | 247,56 | 247,21 | 247,31 | 247,31 | 247,51
102421C VM1698-4 Grad 361,75 @ 355,00 354,00 355,75 350,50 341,25 367,00 369,25 @ 374,50 373,75
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 247,41 | 247,41 | 247,66 | 247,56 | 247,61 | 247,31 | 247,76 | 247,61 | 247,31 | 248,16
102421C VM1698-4 Grad 356,75 | 356,25 342,50 349,25 356,50 361,50 351,75 | 359,00 362,50 362,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 247,26 | 247,41 | 247,56 | 247,31 | 248,06 | 247,91 | 247,21 | 247,41 | 247,61 | 247,46
102421C VM1698-4 Grad 354,25 | 351,25 359,25 346,50 358,50 355,25 350,25 | 348,00 @ 354,50 356,25
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 247,36 | 247,91 | 247,91 | 247,26 | 247,81 | 247,56 | 247,66 | 247,16 | 247,81 | 247,46
102421C VM1698-4 Grad 362,75 | 353,25 354,00 362,50 365,25 363,50 354,25 | 363,25 @ 354,50 366,50
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 247,41 | 247,51 | 247,76 | 247,41 | 24791 | 247,91 | 247,36 @ 247,96 | 248,06 | 248,11
102421C VM1698-4 Grad 364,25 @ 362,00 353,25 363,50 358,25 357,75 361,75 @ 367,00 368,00 356,25
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 247,71 | 247,71 | 247,61 | 247,96 | 247,56 | 247,76 | 247,91 @ 248,26 | 247,86 | 247,51
102421C VM1698-4 Grad 366,50 @ 363,75 359,50 366,75 362,75 359,00 356,75 | 356,25 @ 354,75 363,25
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167 D
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Cleco Machine Capability Study Page

Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017167_g Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 246,00
Ord. No 3BD300T1S-A ial 1024210 LSL 228,78
. No. Serial No. USL 263,22

Remark TQ 80% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.542 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 247,56 | 247,41 | 247,46 | 247,76 | 248,11 | 247,46 | 247,86 @ 247,86 | 247,71 | 247,66
102421C VM1698-4 Grad 358,75 | 358,50 | 360,75 | 361,50 | 354,50 @ 357,75 | 364,00 @ 366,75 | 348,50 @ 363,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 247,76 | 247,96 | 247,71 | 247,91 | 247,66 | 247,66 | 248,26 @ 247,86 | 248,01 | 248,16
102421C VM1698-4 Grad 365,00 | 358,50 | 357,25 | 350,25 | 359,25 | 355,75 | 351,25 | 358,00 | 350,00 @ 366,25
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167 D
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Cleco Machine Capability Study Page 1/1
Production Tools Tool System

Plant ATG Westhausen ‘ Operator Name  Siinder Date 13.05.2022

Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes

Serial No. 1017167_g Char.Descr. 3K2D Nom.val. 246,00 17,22 i USL 263,22

Serial No. 207215 Unit Nm 17,22 ILSL 22878

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 250 / 5537037 nges. 100

Evaluation from 13.05.2022 12:19:14 to 13.05.2022 13:12:38

Rem.  TQ 80% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.54thM\; Speed: 480/50 rpm;

3 USL
260 |
255
T 1
'E 250
Z -
O ogr X & 2 S e B ik b e e e B
S 2457E
[32) |
240
235
230 E LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
25 7LSL X USLﬁ o5 LSL USL 0,001
a1 ; L 1 99,99
1 a1 | C = 0,1
> 20 f: | ; 20 & 99,5
S ] ‘ F > 95 5
S \ B _
15 1506 80 20 Q)
27 | 2 X =
“= ] ! L g = 50 50 a
& b 5 E o '
510 10 o 20 80 ‘1'
[ 1 C =
g - r = 5 e
54 -5 2 99,5
. —— 0.1
a1 C 99,99
0 \\‘\\\\‘\\\\‘\\\\‘\\\‘\\\\‘\\\\‘\\\\ 0 0,001 T LI L LI L L L
230 235 240 245 250 255 260 230 235 240 245 250 255 260
3K2D [Nm] --- — 3K2D [Nm] --- —
Drawing Values Collected Values Statistics
Tm 246.00 X 246.3060
LSL 228.78 Xmin 246.00
USL 263.22 Xmax 247.00
T 34.44 R 1.00
N<T> 100 p<t> =
N >ysL 0 p>usL
N <LsL 0 p<LsL —
Neff 100
Ntot 100
Model distribution no distribution
Calculation method M-VW
Potential Capability index = Cm 28.67
Critical capability index = C mk 18.90
Eis The requirements were met (Cm,Cmk) e

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 13.05.2022
Serial No.  1017167_g Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD Sy
Ord. No 3BD300T1S-A ial 207215 LSL 228,78

. No. Serial No. USL 263,22

Remark TQ 80% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.542 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207215 3K2D Nm 246,40 | 246,30 | 246,40 | 246,00 | 246,90 | 246,60 | 246,00 @ 246,00 @ 247,00 | 246,10
207215 3K2D Grad 341,00 @ 366,00 361,00 358,00 358,00 354,00 354,00 361,00 357,00 349,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207215 3K2D Nm 246,20 | 246,10 | 246,40 | 246,20 | 246,20 | 246,10 | 246,30 @ 246,40 | 246,20 | 246,20
207215 3K2D Grad 347,00 @ 340,00 347,00 344,00 347,00 348,00 348,00 @ 347,00 @ 355,00 350,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207215 3K2D Nm 246,50 | 246,20 | 247,00 | 246,10 | 246,20 | 246,30 | 246,20 @ 246,00 | 246,20 | 246,30
207215 3K2D Grad 361,00 354,00 353,00 355,00 350,00 341,00 361,00 @ 365,00 374,00 373,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207215 3K2D Nm 246,40 | 246,40 | 246,40 | 246,60 | 246,30 | 246,10 | 246,50 @ 246,30 | 246,00 | 247,00
207215 3K2D Grad 353,00 @ 356,00 342,00 349,00 356,00 358,00 351,00 @ 358,00 361,00 359,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207215 3K2D Nm 246,10 | 246,20 | 246,70 | 246,10 | 247,00 | 246,60 | 246,00 @ 246,10 | 246,20 | 246,10
207215 3K2D Grad 353,00 @ 350,00 359,00 346,00 357,00 354,00 351,00 @ 346,00 @ 353,00 355,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207215 3K2D Nm 246,10 | 246,40 | 246,40 | 246,00 | 246,20 | 246,40 | 246,10 @ 246,10 @ 246,40 | 246,30
207215 3K2D Grad 362,00 @ 353,00 353,00 358,00 361,00 363,00 353,00 @ 361,00 352,00 362,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207215 3K2D Nm 246,40 | 246,10 | 246,20 | 246,20 | 246,40 | 246,60 | 246,10 @ 246,40 | 246,60 | 246,70
207215 3K2D Grad 364,00 362,00 352,00 362,00 357,00 357,00 362,00 @ 366,00 @ 365,00 355,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207215 3K2D Nm 246,50 | 246,20 | 246,00 | 246,50 | 246,10 | 246,40 | 246,40 @ 246,60 | 246,20 | 246,30
207215 3K2D Grad 366,00 @ 363,00 358,00 367,00 360,00 358,00 353,00 @ 355,00 353,00 363,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\101716 7DD
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Cleco Machine Capability Study Page

Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017167_g Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD Sy
Ord. No 3BD300T1S-A ial 207215 LSL 228,78
. No. Serial No. USL 263,22

Remark TQ 80% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.542 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207215 3K2D Nm 246,00 | 246,10 | 246,10 | 246,20 | 246,50 | 246,20 | 246,20 @ 246,50 | 246,10 | 246,20
207215 3K2D Grad 358,00 | 357,00 | 361,00 | 354,00 | 353,00 @ 357,00 | 361,00 @ 365,00 | 347,00 @ 360,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207215 3K2D Nm 246,20 | 246,50 | 246,20 | 246,20 | 246,30 | 246,10 | 246,50 @ 246,30 | 246,30 | 246,50
207215 3K2D Grad 365,00 | 358,00 | 357,00 | 349,00 | 356,00 @ 355,00 | 351,00 @ 358,00 | 348,00 364,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\101716 7DD
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Cleco

Production Tools

Homologation of nutrunners

Torque [N.m]

Torque [H.m]
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Serial no:

Torque graphs
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Machine Capability Study 80 %

Angle degree:  360°
Test torque: 246,0 Nm
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Cleco

Production Tools

Homologation of nutrunners

Document no:
Date:

Note:

Annex 2
009/2022
16.12.2022 Page 3 of 3
Test sheet no. 4
Machine Capability Study 100 %
Multi-stage tightening system Speed 50 rpm 10,4 %
Single-stage tightening system ] Speed 100 % 480 rpm

Manufacturer: Apex Tool Group

Test torque: Tq max.

Hard joint (H) 1820,28 Nm / Revolution

Soft joint (L) 150,05 Nm / Revolution
H

Tolerance down / up 279,00 321,00 Nm
Tolerance down / up 7

Average torque 303,38
Standard deviation 0,74
Torque scatter (99,73%) 4,46
Cm 9,42
Crk 7,90

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

Capability is reached if minimum C,, value 21.67

1017167

Serial no:

300,00 Nm
Angle degree 30°

Angle degree 360°

L

279,00 - 321,00 Nm
7%
300,11 Nm
0,49 Nm
2,91 Nm
14,42
14,35

9,42
7,90
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Production Tools Control Sys‘[em
Plant ATG Westhausen | Operator Name  Siinder Date  08.06.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
T
Serial No. 1017167_b Char.Descr. VM1698-4 Nom.val. 300,00  21,00!'USL 321,00
,,,,,,,,,, R —
Serial No. 1024210 Unit Nm -21,00 :LSL 279,00
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 1000 / 1013265 nges. 100
Evaluation from 08.06.2022 09:22:30 to 08.06.2022 09:39:35
Rem.  TQ 100% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.60TM/A; Speed: 480/50 rpm;
320 USsL
315
1310
£ B —
23050 L T TR R R K i e e K s N S ey Wy Sy Ll Oy — x+3s
S I oo S 00t BN ok 00000000080 s 02900 00k ool K s esol
% 300 X8
9 =
g 2957E
290
285~
280{ LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-3sx+3s X-3s X+3s
35 7LSL USLﬁ 35 LSL ‘ >‘( . USL 0,001
B £ 1 99,99 T
T304 F30 % ——f 01
5\ 3 E (=2l 99,5 ; ; q
g 25— %3 . % m-r 3
.7 = < bl _
@ 20 F205 = 70 — 30 R
= I C g = I I 'D__‘
[) 4 = = .
2 15? = 15 = o 30 ‘ ‘ ‘ 70 T
[=} ] £ > I
g10- “10% > ] 9
< B = O ‘7 il 99,5
5 F5 @ 0,1 / !
B F I 99,99
0 \‘HH‘HH‘HH‘HH‘\ HH‘HH‘HH‘\ 0 0,001 T TTTT TT 1T L rTTT T TT T T T T
280 285 290 295 300 305 310 315 320 280 285 290 295 300 305 310 315 320
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 300.00 X 303.3800
LSL 279.00 Xmin 300.90 X-3s 301.1504
USL 321.00 Xmax 305.10 X+3s 305.6096
T 42.00 R 4.20 6s 4.4591
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 M114 O =Sums
Potential Capability index = Cm 9.42
Critical capability index = C mk 7.90
Eis The requirements were met (Cm,Cmk) e

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  Sunder Date 08.06.2022
Serial No.  1017167_b Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 300,00
Ord. No 3BD300T1S-A ial 1024210 LSL 279,00

. No. Serial No. USL 321,00

Remark TQ 100% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.607 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 302,80 | 303,80 | 303,80 | 303,20 | 303,00 A 303,20 | 302,80 | 302,60 | 302,60 A 304,70
102421C VM1698-4 Grad 30,25 30,50 30,50 31,50 29,50 29,50 30,00 30,50 30,25 31,50
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 303,40 | 304,20 | 303,00 | 304,90 | 303,40 A 303,20 | 303,20 | 303,40 | 302,80 @ 302,80
102421C VM1698-4 Grad 32,00 30,50 28,50 29,75 29,75 29,50 29,25 29,75 30,00 29,50
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 303,60 | 304,40 | 304,20 | 304,90 | 304,00 @ 303,40 | 301,10 | 304,00 | 303,00 A 303,20
102421C VM1698-4 Grad 29,50 30,50 31,25 29,75 31,25 30,00 29,75 29,25 29,75 30,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 303,40 | 301,80 | 303,20 | 302,60 | 302,80 A 303,60 | 303,60 | 303,60 | 303,60 A 303,60
102421C VM1698-4 Grad 30,50 30,00 30,00 29,00 29,25 29,50 30,25 30,00 30,00 29,50
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 304,40 | 303,80 | 304,00 | 303,00 | 302,80 | 304,20 | 304,00 | 303,60 | 302,80 @ 302,20
102421C VM1698-4 Grad 29,50 31,00 29,75 29,75 31,25 29,50 29,75 29,50 30,75 28,75
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 304,20 | 303,20 | 302,60 | 302,60 | 303,40 @ 303,20 | 303,40 | 303,00 | 303,80 @ 304,00
102421C VM1698-4 Grad 29,75 28,75 29,75 29,25 29,00 30,75 28,75 29,75 30,25 29,50
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 304,00 | 303,80 | 302,80 | 304,40 | 302,60 | 304,90 | 304,00 @ 303,80 | 303,60 @ 303,40
102421C VM1698-4 Grad 30,00 30,00 31,00 31,00 30,50 30,75 30,00 29,75 30,00 30,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 303,40 | 300,90 | 303,20 | 303,60 | 303,60 | 304,00 | 303,40 | 303,20 | 302,80 @ 305,10
102421C VM1698-4 Grad 30,25 31,00 29,75 30,00 29,50 30,00 30,50 30,50 30,75 31,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167_MikD
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Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 08.06.2022
Serial No.  1017167_b Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 300,00
Ord. No 3BD300T1S-A ial 1024210 LSL 279,00
. No. Serial No. USL 321,00

Remark TQ 100% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.607 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 304,00 | 302,20 | 303,40 | 302,60 | 303,00 @ 303,80 | 301,80 | 302,80 | 304,00 @ 302,60
102421C VM1698-4 Grad 32,25 29,25 29,00 30,25 28,75 29,50 30,25 31,00 30,50 30,75
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 303,40 | 302,80 | 303,80 | 303,80 | 304,70 | 303,40 | 303,60 | 303,40 | 303,20 @ 302,60
102421C VM1698-4 Grad 30,25 30,25 30,75 31,00 31,00 32,50 30,00 29,00 28,50 29,75
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Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  08.06.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017167_b Char.Descr. 3K2D Nom.val. 300,00 21,00 i USL 321,00

Serial No. 207215 Unit Nm  -21,00 ILSL 279,00

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 1000 / 1013265 nges. 100
Evaluation from 08.06.2022 09:22:30 to 08.06.2022 09:39:36

Rem.  TQ 100% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.60TM/A; Speed: 480/50 rpm;

320 USsL
315
310
T 3 -
T3057 | % kX Xew sk X w ol T G KX K st o SOOK R INe e Koex | x+3s
Z Tk, MW* ’*y&&yw % SETS Ho0e¢ *ééjfﬁé%m *%ngﬁx%w X
5'300 g - éﬁ ********************************** — X-3s
N |
%5 295
290 -
285~
280{ LSL
\ \ T T \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X+3s X-3s  X+3s
o5 7LSL USLﬁ o5 LSL ‘ USL 0,001
] C 1 99,99 ‘
T 7 rg ) 01
220 -20 & 99,5 f
g -3 4 0% 1 5
g 15 F158 = 70 | 30 =
=] g = ‘ o
[0 - ~ —- | T
£ 107 F10 £ o 30 | 70 &
2 Fo2 5 95 !
8 7 r 3 |
< 5 -5 : 99,5
3 L o 0,1
. n | 1 99,99
0 \‘HH‘HH‘H\W\ HH‘HH‘HH‘\ 0 0,001 T TTTT TT 1T L rTTT T T T T
280 285 290 295 300 305 310 315 320 280 285 290 295 300 305 310 315 320
3K2D [Nm] ND — 3K2D [Nm] ND —
Drawing Values Collected Values Statistics
Tm 300.00 X 303.2670
LSL 279.00 Xmin 300.50 X-3s 300.6120
USL 321.00 Xmax 305.10 X+3s 305.9220
T 42.00 R 4.60 6s 5.3101
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 M114 O =Sums
Potential Capability index = Cm 7.91
Critical capability index = C mk 6.68
Eis The requirements were met (Cm,Cmk) e
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167DbD

SN: 1017167 Page 37 of 67





Cleco Machine Capability Study Page

Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 08.06.2022
Serial No.  1017167_b Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD e
Ord. No 3BD300T1S-A ial 207215 LSL 279,00

. No. Serial No. USL 321,00

Remark TQ 100% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.607 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207215 3K2D Nm 302,70 | 303,30 | 303,10 | 304,00 | 302,70 | 302,40 | 302,10 | 303,00 | 302,60 | 304,20
207215 3K2D Grad 31,00 31,00 31,00 32,00 30,00 30,00 30,00 31,00 31,00 32,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207215 3K2D Nm 303,70 | 304,80 | 303,00 | 304,30 | 303,70 | 303,50 | 302,30 | 302,90 | 302,90 @ 302,10
207215 3K2D Grad 33,00 31,00 29,00 30,00 30,00 30,00 30,00 30,00 31,00 31,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207215 3K2D Nm 304,00 | 304,50 | 303,70 | 304,00 | 303,40 A 304,60 | 301,30 | 303,90 | 302,30 @ 303,40
207215 3K2D Grad 30,00 31,00 32,00 30,00 32,00 31,00 30,00 30,00 31,00 30,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207215 3K2D Nm 303,30 | 301,40 | 302,90 | 302,40 | 302,20 | 304,30 | 303,80 | 304,40 | 304,20 & 302,80
207215 3K2D Grad 31,00 31,00 30,00 29,00 30,00 31,00 31,00 31,00 31,00 30,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207215 3K2D Nm 304,40 | 304,00 | 304,00 | 303,20 | 302,30 | 303,90 | 304,90 | 304,40 | 303,30 @ 302,50
207215 3K2D Grad 30,00 32,00 31,00 31,00 32,00 30,00 31,00 30,00 31,00 30,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207215 3K2D Nm 303,10 | 303,70 | 302,90 | 302,90 | 303,40 A 303,20 | 302,50 | 303,20 | 303,50 @ 303,70
207215 3K2D Grad 30,00 29,00 30,00 30,00 30,00 31,00 29,00 30,00 30,00 30,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207215 3K2D Nm 304,30 | 304,10 | 303,30 | 304,40 | 301,30 & 304,10 | 304,00 | 304,00 | 303,40 @ 303,40
207215 3K2D Grad 30,00 31,00 32,00 32,00 31,00 31,00 30,00 31,00 31,00 30,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207215 3K2D Nm 303,30 | 300,50 | 302,90 | 302,50 | 302,60 | 303,60 | 302,20 | 302,30 | 302,70 & 305,10
207215 3K2D Grad 31,00 32,00 30,00 31,00 30,00 31,00 31,00 32,00 32,00 32,00
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Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 08.06.2022
Serial No.  1017167_b Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD e
Ord. No 3BD300T1S-A ial 207215 LSL 279,00
. No. Serial No. USL 321,00

Remark TQ 100% hard +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.607 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207215 3K2D Nm 303,50 | 301,50 | 302,70 | 302,20 | 302,40 A 303,00 | 301,40 | 303,50 | 304,00 @ 302,90
207215 3K2D Grad 33,00 30,00 29,00 31,00 29,00 30,00 31,00 31,00 31,00 31,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207215 3K2D Nm 302,60 | 302,90 | 304,10 | 303,90 | 304,00 A 303,90 | 303,00 | 304,40 | 303,80 @ 303,90
207215 3K2D Grad 31,00 31,00 31,00 31,00 32,00 33,00 31,00 29,00 29,00 30,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167DbD.
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Cleco Machine Capability Study Page 1/1
Production Tools Control Sys‘[em
Plant ATG Westhausen | Operator Name  Siinder Date  08.06.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
T
Serial No. 1017167_a Char.Descr. VM1698-4 Nom.val. 300,00  21,00!'USL 321,00
,,,,,,,,,, .
Serial No. 1024210 Unit Nm -21,00 :LSL 279,00
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 1000 / 1013265 nges. 100
Evaluation from 08.06.2022 07:32:49 to 08.06.2022 08:59:19
Rem.  TQ 100% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.69@/A; Speed: 480/50 rpm;
320 USsL
315
1310
S =
Z.305
<t q D _ [ kvi
B 300 TSRSm0 SIS ATS ot 3500050 o T i S ot T X IR X138
© =
é‘ 2957E
290
285~
280{ LSL
\ \ \ \ \ \ \ \ \ T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
x-38-3s
30 7LSL >‘( USLﬁ 30 LSL USL 0,001
1 7 I 1 99,99
I Foc 0,1
257 E25 8 99,5
c 7 C
g 20~ ~208 S
g F S = 70 )
= 154 F158 = o
%" ! C = a8 30 70 a
= B = ()
_2 7 r L 99,5
7 r o ’
°3 - 01
b o 99,99
0 \‘\H\‘HH‘HH‘\ \H‘HH‘\H\‘\H\‘\ 0 0,001 T TTTT TT 1T L rTTT rTTT T T T T
280 285 290 295 300 305 310 315 320 280 285 290 295 300 305 310 315 320
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 300.00 X 300.1060
LSL 279.00 Xmin 298.90 X-3s 298.6501
USL 321.00 Xmax 301.30 X+3s 301.5619
T 42.00 R 2.40 6s 2.9118
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 M114 O =Sums
Potential Capability index = Cm 14.42
Critical capability index = C mk 14.35
Eis The requirements were met (Cm,Cmk) e

APEX VDI/VDE 2647 V0.1
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Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 08.06.2022
Serial No.  1017167_a Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 300,00
Ord. No 3BD300T1S-A ial 1024210 LSL 279,00

. No. Serial No. USL 321,00

Remark TQ 100% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.607 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 300,50 | 300,30 | 300,90 | 299,70 | 300,30 & 300,30 | 300,50 | 301,10 | 300,50 | 300,10
102421C VM1698-4 Grad 359,75 | 346,50 358,50 345,75 362,00 348,25 341,00 @ 358,25 @ 365,50 375,50
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 299,90 | 299,90 | 300,50 | 300,10 | 300,90 | 299,70 | 299,90 @ 300,50 | 299,90 | 300,50
102421C VM1698-4 Grad 360,75 | 354,00 369,75 359,75 346,75 354,75 346,75 | 389,25 @ 361,00 357,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 300,30 | 300,30 | 300,30 | 300,10 | 299,70 | 300,70 | 299,50 | 300,30 | 300,70 | 299,90
102421C VM1698-4 Grad 354,75 | 358,25 347,50 358,25 338,50 346,25 361,50 @ 344,25 @ 364,75 358,75
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 300,70 | 299,70 | 300,70 | 299,50 | 300,10 & 300,50 | 301,10 | 300,10 | 300,70 | 300,10
102421C VM1698-4 Grad 375,50 | 362,75 366,00 359,25 359,50 360,00 361,25 @ 360,25 @ 371,00 363,50
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 300,70 | 300,50 | 299,70 | 299,30 | 300,30 | 300,10 | 299,90 | 299,30 | 299,90 & 299,50
102421C VM1698-4 Grad 357,75 | 346,00 348,75 349,25 351,50 354,25 352,25 | 367,00 363,50 369,50
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 300,50 | 299,70 | 300,10 | 299,70 | 300,30 | 299,70 | 299,90 | 299,90 | 300,30 & 300,10
102421C VM1698-4 Grad 371,50 @ 354,50 369,25 367,75 362,25 352,25 366,50 @ 365,50 @ 365,00 359,25
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 300,30 | 300,30 | 299,70 | 300,30 | 299,70 | 299,30 | 299,70 | 299,70 | 300,50 | 299,70
102421C VM1698-4 Grad 377,50 | 355,25 364,00 369,25 347,25 352,00 356,75 | 358,50 @ 363,50 371,25
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 299,90 | 299,30 | 300,30 | 299,50 | 299,90 | 300,90 | 300,70 | 299,90 | 299,30 | 298,90
102421C VM1698-4 Grad 367,25 @ 361,75 369,50 365,00 358,00 363,00 366,00 @ 361,00 @ 344,00 352,50
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Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 08.06.2022
Serial No.  1017167_a Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 300,00
Ord. No 3BD300T1S-A ial 1024210 LSL 279,00
. No. Serial No. USL 321,00

Remark TQ 100% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.607 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 299,90 | 301,30 | 300,50 | 300,30 | 299,90 | 299,90 | 300,30 | 299,50 | 300,50 | 299,90
102421C VM1698-4 Grad 366,50 | 367,00 | 356,00 | 388,00 @ 374,00 @ 368,50 | 371,00 A 367,25 | 369,25 | 361,25
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 299,90 | 300,10 | 300,70 | 300,50 | 300,70 | 299,70 | 300,30 | 300,50 | 299,10 | 298,90
102421C VM1698-4 Grad 361,25 | 343,50 | 371,00 | 362,00 | 368,25 | 365,00 | 36550 | 365,75 | 34525 | 357,25
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Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  08.06.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017167_a Char.Descr. 3K2D Nom.val. 300,00 21,00 i USL 321,00
,,,,,,,,,, R —
Serial No. 207215 Unit Nm -21,00 :LSL 279,00
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 1000 / 1013265 nges. 100
Evaluation from 08.06.2022 07:32:50 to 08.06.2022 08:59:20
Rem.  TQ 100% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.69@/A; Speed: 480/50 rpm;
320 USL
315
310
T g
T 305
Z ]
4 300 Tooootene s sooob K st st S bt Ko & S RGOS X
N |
%5 295
290 -
285~
280{ LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
30 7LSL X USLﬁ 30 LSL USL 0,001
] ; E 1 99,99
T 25 5o 0.1
S Ss %8
c 3 F > 95 5
© 20 =20 ©
g A s 1 w0 20 T
2. .1 Fe32 X =
E 157 F15% = 50 50 o
& 3 C E o 0
= ] C ) 20 80 ‘1‘
S 10 —10 2
§ ] A 5 95
] C ] 995
, C o ,
> E3 0.1 |
7 C 99,99
0 \‘HH‘HH‘HH‘\ H\‘HH‘HH‘HH‘\ 0 0,001 T TTTT TT 1T L rTTT T TT T T T T
280 285 290 295 300 305 310 315 320 280 285 290 295 300 305 310 315 320
3K2D [Nm] -- — 3K2D [Nm] - —
Drawing Values Collected Values Statistics
Tm 300.00 X 300.4440
LSL 279.00 Xmin 300.00
USL 321.00 Xmax 301.80
T 42.00 R 1.80
N<T> 100 p<t> =
N >ysL 0 p>usL
N <LsL 0 p<LsL —
Neff 100
Ntot 100
Model distribution no distribution
Calculation method M-VW
Potential Capability index = Cm 19.43
Critical capability index = C mk 13.03
Eis The requirements were met (Cm,Cmk) e

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 08.06.2022
Serial No.  1017167_a Characteristic

Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D Nom.val. 300,00

Ord. No 3BD300T1S-A Serial N 207215 LSL 279,00

e enafNo. USL 321,00

Remark TQ 100% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.607 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207215 3K2D Nm 300,30 | 300,60 @ 300,80 | 300,20 @ 300,30 | 300,50 300,50 301,00 300,50 | 300,10
207215 3K2D Grad 358,00 | 345,00 | 359,00 | 344,00 | 361,00 @ 337,00 | 340,00 | 357,00 | 362,00 @ 371,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207215 3K2D Nm 300,10 | 300,40 300,50 | 301,60 @ 300,90 | 300,10 300,00 @ 300,30 @ 300,10 | 300,30
207215 3K2D Grad 359,00 | 354,00 | 369,00 | 360,00 | 347,00 @ 355,00 | 347,00 | 390,00 | 359,00 @ 356,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207215 3K2D Nm 300,50 | 300,70 @ 300,20 | 301,60 @ 300,00 | 301,10 300,10 | 300,10 @ 300,40 | 300,20
207215 3K2D Grad 355,00 | 357,00 | 346,00 | 358,00 | 337,00 @ 341,00 | 362,00 | 344,00 | 366,00 @ 358,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207215 3K2D Nm 300,80 | 300,00 300,50 | 300,10 @ 300,10 | 300,00 301,80 300,60 @ 300,90 | 300,40
207215 3K2D Grad 373,00 | 361,00 | 366,00 | 358,00 | 359,00 @ 359,00 | 362,00 @ 360,00 | 370,00 @ 364,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207215 3K2D Nm 300,20 | 301,00 @ 300,10 | 300,90 @ 300,70 | 300,50 300,20 300,00 300,80 | 300,40
207215 3K2D Grad 359,00 | 347,00 | 350,00 | 349,00 | 351,00 @ 355,00 | 353,00 @ 366,00 | 364,00 @ 370,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207215 3K2D Nm 301,00 | 300,20 @ 300,40 | 300,10 @ 300,30 | 300,10 300,70 | 300,60 @ 300,50 | 300,20
207215 3K2D Grad 370,00 | 354,00 | 370,00 | 369,00 | 362,00 @ 353,00 | 367,00 @ 364,00 | 365,00 @ 360,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207215 3K2D Nm 300,40 | 300,40 300,20 | 300,60 @ 300,30 | 300,10 301,10 @ 300,20 @ 300,40 | 300,80
207215 3K2D Grad 378,00 | 356,00 | 363,00 | 370,00 | 348,00 @ 351,00 | 358,00 | 359,00 | 363,00 @ 372,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207215 3K2D Nm 300,10 | 300,40 300,10 | 300,20 @ 300,60 | 300,70 @ 300,40 300,30 @ 300,10 | 300,40
207215 3K2D Grad 366,00 | 362,00 | 370,00 | 366,00 | 358,00 @ 364,00 @ 367,00 @ 361,00 | 347,00 @ 350,00

Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\101716DED.
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Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 08.06.2022
Serial No.  1017167_a Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD e
Ord. No 3BD300T1S-A ial 207215 LSL 279,00
. No. Serial No. USL 321,00

Remark TQ 100% soft +/-7% * TQ-Cal.: 300 Nm; Cur-Cal.: 5.607 Nm/A; Speed: 480/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207215 3K2D Nm 300,80 | 301,20 | 300,50 | 300,40 | 300,30 & 300,10 | 300,00 | 300,30 | 300,60 | 300,10
207215 3K2D Grad 367,00 | 366,00 | 356,00 | 388,00 @ 374,00 369,00 | 372,00 @ 368,00 | 368,00 @ 363,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207215 3K2D Nm 300,40 | 300,50 | 300,90 | 300,30 | 300,10 & 300,60 | 300,30 | 300,60 | 300,40 @ 300,10
207215 3K2D Grad 362,00 | 345,00 | 373,00 | 364,00 | 369,00 364,00 @ 366,00 @ 367,00 | 346,00 @ 357,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\101716DED.
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Homologation of nutrunners
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Cleco

Froduction Toots Homologation of nutrunners
Annex 3

Document no: 009/2022
Date: 16.12.2022 Page 1 of 2

General Specifications
Manufacturer: Apex Tool Group Tool type:  Fixtured Spindle

Model: 3BD-3B300A-3K2D-3ZB Serial no: 1017167

Torque range: 30 Nm to 300 Nm

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

Capability examination

Snudgfit value: 60 Nm Torque tolerance £ 7 %
Target torque: 180 Nm Tolerance: 0,85 % + 0,43 %
Angle degree: 40° Tolerance: 2,7° +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
1 180,50 41,00 181.85 40.50 1,35 0,50
2 180,00 41,00 181.55 40.25 1,55 0,75
3 178,90 41,00 180.70 40.25 1,80 0,75
4 181,90 41,00 183.25 40.50 1,35 0,50
5 181,20 41,00 182.50 40.50 1,30 0,50
6 179,70 41,00 181.25 40.25 1,55 0,75
7 180,30 41,00 181.50 40.25 1,20 0,75
8 179,40 41,00 180.80 40.00 1,40 1,00
9 181,10 41,00 182.25 40.25 1,15 0,75
10 178,20 41,00 179.75 40.00 1,55 1,00
11 181,50 41,00 182.80 40.25 1,30 0,75
12 181,40 41,00 183.05 40.25 1,65 0,75
13 181,20 41,00 182.85 40.25 1,65 0,75
14 181,30 41,00 182.65 40.00 1,35 1,00
15 180,10 41,00 181.55 40.25 1,45 0,75
16 179,90 41,00 181.50 40.00 1,60 1,00
17 179,90 41,00 181.40 40.00 1,50 1,00
18 180,10 41,00 181.70 40.25 1,60 0,75
19 182,60 41,00 184.35 40.00 1,75 1,00
20 181,60 41,00 183.05 40.25 1,45 0,75
21 182,10 41,00 183.40 40.00 1,30 1,00
22 180,90 41,00 182.50 40.25 1,60 0,75
23 181,40 41,00 183.05 40.00 1,65 1,00
24 181,30 41,00 182.70 40.25 1,40 0,75
25 181,40 41,00 182.80 40.00 1,40 1,00
26 179,70 41,00 181.35 40.00 1,65 1,00
27 180,90 41,00 182.20 40.25 1,30 0,75
28 181,30 41,00 182.80 39.75 1,50 1,25
29 183,10 41,00 184.35 40.25 1,25 0,75
30 179,60 41,00 181.05 40.00 1,45 1,00
31 179,80 41,00 181.30 40.00 1,50 1,00
32 180,70 41,00 182.10 40.25 1,40 0,75
33 180,70 41,00 181.90 39.50 1,20 1,50
34 179,80 41,00 181.25 40.25 1,45 0,75
35 180,80 41,00 182.50 40.00 1,70 1,00
36 180,90 41,00 182.30 39.75 1,40 1,25
37 180,80 41,00 182.25 40.00 1,45 1,00
38 180,90 41,00 182.30 40.25 1,40 0,75
39 181,20 41,00 182,55 40.50 1,35 0,50

40 181,40 41,00 183.10 40.25 1,70 0,75
41 181,80 41,00 183.15 40.00 1,35 1,00
42 183,00 41,00 184.45 40.00 1,45 1,00
43 182,60 41,00 183.75 40.00 1,15 1,00
44 182,70 41,00 184.30 40.00 1,60 1,00
45 182,30 41,00 183.75 39.75 1,45 1,25
46 178,00 41,00 179.75 40.50 1,75 0,50
47 181,00 41,00 182,55 40.00 1,55 1,00
48 182,20 41,00 183.55 39.75 1,35 1,25
49 179,40 41,00 181.05 40.00 1,65 1,00
50 180,80 41,00 182.15 40.00 1,35 1,00
51 180,00 41,00 181.50 40.25 1,50 0,75
52 179,30 41,00 180.70 39.75 1,40 1,25
53 179,80 41,00 181.15 40.00 1,35 1,00
54 179,50 41,00 181.05 39.75 1,55 1,25
55 178,70 41,00 180.20 40.00 1,50 1,00
56 179,20 41,00 180.55 40.50 1,35 0,50
57 180,40 41,00 181.85 39.75 1,45 1,25
58 180,90 41,00 182.35 40.25 1,45 0,75
59 179,80 41,00 181.25 40.25 1,45 0,75
60 180,70 41,00 182.00 40.00 1,30 1,00
61 182,30 41,00 183.50 40.50 1,20 0,50
62 181,90 41,00 183.10 40.50 1,20 0,50
63 181,00 41,00 182.70 40.50 1,70 0,50
64 179,20 41,00 180.80 40.50 1,60 0,50
65 179,30 41,00 181.00 40.50 1,70 0,50
66 179,90 41,00 181.45 40.75 1,55 0,25
67 179,70 41,00 181.25 40.25 1,55 0,75
68 180,60 41,00 182.10 40.75 1,50 0,25
69 180,50 41,00 182.20 40.50 1,70 0,50
70 179,10 41,00 180.50 40.50 1,40 0,50
71 179,40 41,00 180.95 40.50 1,55 0,50
72 180,00 41,00 181.40 40.50 1,40 0,50
73 180,80 41,00 182.15 40.50 1,35 0,50
74 180,80 41,00 182.25 39.75 1,45 1,25
75 181,00 41,00 182.65 39.75 1,65 1,25
76 181,40 41,00 183.10 40.50 1,70 0,50
77 180,80 41,00 182.30 40.50 1,50 0,50
78 180,00 41,00 181.50 40.25 1,50 0,75
79 180,40 41,00 181.80 40.50 1,40 0,50
80 181,10 41,00 182.55 39.75 1,45 1,25
81 179,50 41,00 181.05 40.25 1,55 0,75
82 179,50 41,00 181.10 40.50 1,60 0,50
83 180,70 41,00 182.30 40.50 1,60 0,50
84 179,70 41,00 181.35 40.25 1,65 0,75
85 180,50 41,00 182.05 40.50 1,55 0,50
86 179,40 41,00 180.80 40.25 1,40 0,75
87 179,90 41,00 181.50 40.50 1,60 0,50
88 180,80 41,00 182.40 40.50 1,60 0,50
89 180,20 41,00 181.75 40.00 1,55 1,00
90 180,60 41,00 182.25 40.00 1,65 1,00
91 179,80 41,00 181.40 40.00 1,60 1,00
92 182,30 41,00 183.95 40.25 1,65 0,75
93 179,60 41,00 181.10 40.00 1,50 1,00
94 180,50 41,00 181.95 40.00 1,45 1,00
95 180,60 41,00 182.05 40.50 1,45 0,50
96 180,70 41,00 182.60 39.75 1,90 1,25
97 181,50 41,00 182.70 40.25 1,20 0,75
98 181,40 41,00 182.85 40.50 1,45 0,50
99 181,20 41,00 182.80 40.50 1,60 0,50
100 180,00 41,00 181.75 40.25 1,75 0,75
Standard deviation: 0,154 0,266
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Graphical representation

Model: 3BD-3B300A-3K2D-3ZB Serial no: 1017167
Target torque: 180,00 Nm 60 % of max. torque
Angle degree:  40° Tool without angle correction
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Production Tools Control Sys‘[em
Plant ATG Westhausen | Operator Name  Siinder Date  13.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017167_k Char.Descr. VM1698-4 Nom.val. 40,00 5,00 i USL 45,00
,,,,,,,,,, R ——
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 250 / 5537037 nges. 100
Evaluation from 13.05.2022 13:38:40 to 13.05.2022 13:54:23
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 300 Nm; Cur-Cal.582 Nm/A; Speed: 300/50 rpm;
45 USL
44—
1 43+
8 42 7
Qal—— - — - — - — - — - - - - - o - s S o o o o = X+3s
< KX se e se ~ ~ K BV XX\ o000 XX XX |<
QA0 T TN SN RIS RAORXX "7 T TN T ROy N
S39
< 38
374
36
35 LSL
\ \ T T \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X+3s X-3s _ X+3s
:LSL ‘ USL: , 0005 LSL ‘ )‘< USL 0,001
13545 | 35 — ’ | | 01
| = X I U
330 | f30 = 99:5 —
o, \ B 95 i 5
225- Fsg ; -
[T ‘ F = Ry 70 30 =,
= 204 £ 20 g = a
TR | FTTE a4 20 | 70 &
% 15 | 15 g : T
3 S 5 95
2104 | F10 8 | &l
< 3 m [} 7 ; 99,5
54 ‘ k5 & 0,1 i
B \ E | | 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
VM1698-4 [Grad] ND — VM1698-4 [Grad] ND —
Drawing Values Collected Values Statistics
Tm 40.00 X 40.1925
LSL 35.00 Xmin 39.50 X-3s 39.3958
USL 45.00 Xmax 40.75 X+3s 40.9892
T 10.00 R 1.25 6s 1.5934
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 M114 O =Sums
Potential Capability index = Cm 6.28
Critical capability index = C mk 6.03
Eis The requirements were met (Cm,Cmk) e

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  Sunder Date 13.05.2022
Serial No.  1017167_k Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 180,17
Ord. No 3BD300T1S-A ial 1024210 LSL 140,72
. No. Serial No. USL 22134

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 300 Nm; Cur -Cal.: 5.592 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 181,85 | 181,55 | 180,70 | 183,25 | 182,50 | 181,25 | 181,50 @ 180,80 | 182,25 | 179,75
102421C VM1698-4 Grad 40,50 40,25 40,25 40,50 40,50 40,25 40,25 40,00 40,25 40,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 182,80 | 183,05 | 182,85 | 182,65 | 181,55 | 181,50 | 181,40 @ 181,70 | 184,35 | 183,05
102421C VM1698-4 Grad 40,25 40,25 40,25 40,00 40,25 40,00 40,00 40,25 40,00 40,25
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 183,40 | 182,50 | 183,05 | 182,70 | 182,80 | 181,35 | 182,20 @ 182,80 | 184,35 | 181,05
102421C VM1698-4 Grad 40,00 40,25 40,00 40,25 40,00 40,00 40,25 39,75 40,25 40,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 181,30 | 182,10 | 181,90 | 181,25 | 182,50 | 182,30 | 182,25 | 182,30 | 182,55 | 183,10
102421C VM1698-4 Grad 40,00 40,25 39,50 40,25 40,00 39,75 40,00 40,25 40,50 40,25
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 183,15 | 184,45 | 183,75 | 184,30 | 183,75 | 179,75 | 182,55 | 183,55 | 181,05 | 182,15
102421C VM1698-4 Grad 40,00 40,00 40,00 40,00 39,75 40,50 40,00 39,75 40,00 40,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 181,50 | 180,70 | 181,15 | 181,05 | 180,20 | 180,55 | 181,85 | 182,35 | 181,25 | 182,00
102421C VM1698-4 Grad 40,25 39,75 40,00 39,75 40,00 40,50 39,75 40,25 40,25 40,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 183,50 | 183,10 | 182,70 | 180,80 | 181,00 | 181,45 | 181,25 | 182,10 | 182,20 | 180,50
102421C VM1698-4 Grad 40,50 40,50 40,50 40,50 40,50 40,75 40,25 40,75 40,50 40,50
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 180,95 | 181,40 | 182,15 | 182,25 | 182,65 | 183,10 | 182,30 A 181,50 | 181,80 | 182,55
102421C VM1698-4 Grad 40,50 40,50 40,50 39,75 39,75 40,50 40,50 40,25 40,50 39,75
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167_D
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Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017167_k Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. 180,17
Ord. No 3BD300T1S-A ial 1024210 LSL 140,72
. No. Serial No. USL 22134

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 300 Nm; Cur -Cal.: 5.592 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 181,05 | 181,10 | 182,30 | 181,35 | 182,05 | 180,80 | 181,50 @ 182,40 | 181,75 | 182,25
102421C VM1698-4 Grad 40,25 40,50 40,50 40,25 40,50 40,25 40,50 40,50 40,00 40,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 181,40 | 183,95 | 181,10 | 181,95 & 182,05 | 182,60 | 182,70 A 182,85 | 182,80 | 181,75
102421C VM1698-4 Grad 40,00 40,25 40,00 40,00 40,50 39,75 40,25 40,50 40,50 40,25
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167_D
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Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  13.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017167_k Char.Descr. 3K2D Nom.val. 40,00 5,00 EUSL 45,00

Serial No. 207215 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 250 / 5537037 nges. 100
Evaluation from 13.05.2022 13:38:40 to 13.05.2022 13:54:22

Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 300 Nm; Cur-Cal.592 Nm/A; Speed: 300/50 rpm;

45 USL
44 —
43—
_ 42—
‘4 <
& i
o 407
¢ 39
& i
38
37
36
35 LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
2,0 2,0 0,001
i L 1 99,99
1 o 0.1
5\1,67 16 & 99,5
°C:’ b r > ' 95 5
1,2 128§ L 80 20 T
2 SIS =
“= : = g = 50 50 a
2 & R=0 = o I R=0 !
50,8+ ~038 o 20 —— 80 A\
3 L3 5 95 .
ko] e
<04 04 & 99,5
i L 0,1
99,99
0,0 I I I I 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
3K2D [Grad] --- 3K2D [Grad] ---
Drawing Values Collected Values Statistics
Tm 40.00 X 41.0000
LSL 35.00 Xmin 41.00
USL 45.00 Xmax 41.00
T 10.00 R 0.00
N<T> 100
N >usL 0
N <LsL 0
Neff 100
Ntot 100
- R=0 -
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167DkD
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Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017167_k Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD ey
_ LSL 0,00
Ord. No.  3BD300T1S-A Serial No. 207215 USL 221,04

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 300 Nm; Cur -Cal.: 5.592 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207215 3K2D Nm 180,50 | 180,00 | 178,90 | 181,90 @ 181,20 | 179,70 | 180,30 | 179,40 | 181,10 | 178,20
207215 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207215 3K2D Nm 181,50 | 181,40 | 181,20 | 181,30 | 180,10 | 179,90 | 179,90 @ 180,10 | 182,60 | 181,60
207215 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207215 3K2D Nm 182,10 | 180,90 | 181,40 | 181,30 & 181,40 | 179,70 | 180,90 @ 181,30 | 183,10 | 179,60
207215 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207215 3K2D Nm 179,80 | 180,70 | 180,70 | 179,80 & 180,80 | 180,90 | 180,80 A 180,90 | 181,20 | 181,40
207215 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207215 3K2D Nm 181,80 | 183,00 | 182,60 | 182,70 | 182,30 | 178,00 | 181,00 A 182,20 | 179,40 | 180,80
207215 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207215 3K2D Nm 180,00 | 179,30 | 179,80 | 179,50 | 178,70 | 179,20 | 180,40 A 180,90 | 179,80 | 180,70
207215 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207215 3K2D Nm 182,30 | 181,90 | 181,00 | 179,20 | 179,30 | 179,90 | 179,70 A 180,60 | 180,50 | 179,10
207215 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207215 3K2D Nm 179,40 | 180,00 | 180,80 | 180,80 | 181,00 | 181,40 | 180,80 A 180,00 | 180,40 | 181,10
207215 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167DkD
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Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017167_k Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD ey
_ LSL 0,00
Ord.No.  3BD300T1S-A Serial No. 207215 e 221,04

Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 300 Nm; Cur -Cal.: 5.592 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207215 3K2D Nm 179,50 | 179,50 | 180,70 | 179,70 | 180,50 | 179,40 | 179,90 @ 180,80 | 180,20 | 180,60
207215 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207215 3K2D Nm 179,80 | 182,30 | 179,60 | 180,50 A 180,60 | 180,70 | 181,50 A 181,40 | 181,20 | 180,00
207215 3K2D Grad 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00 41,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167DkD
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Cleco

Production Tools Homologation of nutrunners

Torque graphs
Model: 3BD-3B300A-3K2D-3ZB Serialno: 1017167

Target torque: 180,00 Nm 60 % of max. torque
Angle degree:  40° Tool without angle correction
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Cleco

Production Tools

Homologation of nutrunners

009/2022
16.12.2022

Document no:
Date:
General Specifications

Tool type:

Manufacturer: Apex Tool Group

Model: 3BD-3B300A-3K2D-3ZB Serial no:

30 Nm to 300 Nm

Torque range:

Annex 3

Page 1 of 2

Fixtured Spindle

1017167

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

Capability examination

Snudgfit value: 60 Nm

Torque tolerance + 7 %

Target torque: 240 Nm Tolerance: 0,97 % + 0,49 %
Angle degree: 180° Tolerance: 5,2° + 2,6°
Formula derivation: (= l T=C *6s
m S m

Tool without angle correction
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Measurement
No.

Tool data
Torque Angle
250,00 181,00
245,80 181,00
251,60 181,00
245,90 181,00
248,90 181,00
251,20 181,00
250,10 181,00
251,70 181,00
252,00 181,00
252,10 181,00
249,00 181,00
247,90 181,00
247,40 181,00
246,40 181,00
252,50 181,00
242,00 181,00
241,70 181,00
246,10 181,00
244,20 181,00
242,90 181,00
243,40 181,00
243,70 181,00
244,20 181,00
246,60 181,00
240,90 181,00
238,80 181,00
240,90 181,00
242,10 181,00
242,40 181,00
240,20 181,00
236,10 181,00
241,90 181,00
241,10 181,00
241,80 181,00
241,10 181,00
241,70 181,00
241,30 181,00
242,00 181,00
240,90 181,00
240,90 181,00
240,10 181,00
244,80 181,00
241,00 181,00
241,80 181,00
245,40 181,00
244,00 181,00
241,10 181,00
240,90 181,00
242,40 181,00
243,10 181,00
240,20 181,00
236,60 181,00
242,60 181,00
242,20 181,00
241,70 181,00
241,60 181,00
246,30 181,00
243,30 181,00
246,80 181,00
240,80 181,00
239,60 181,00
239,40 181,00
240,40 181,00
236,90 181,00
239,80 181,00
237,60 181,00
239,00 181,00
238,00 181,00
237,90 181,00
235,90 181,00
237,60 181,00
235,40 181,00
237,40 181,00
239,70 181,00
239,40 181,00
237,50 181,00
235,30 181,00
238,60 181,00
237,80 181,00
238,70 181,00
238,30 181,00
241,20 181,00
240,50 181,00
238,40 181,00
239,10 181,00
238,50 181,00
241,50 181,00
240,10 181,00
239,90 181,00
233,90 181,00
236,80 181,00
238,00 181,00
239,30 181,00
240,70 181,00
238,00 181,00
239,20 181,00
239,10 181,00
240,80 181,00
236,80 181,00
240,50 181,00

Control data

Torque

251.22
247.06
252.47
247.16
250.52
252.27
251.52
253.27
253.12
253.17
250.11
249.41
248.76
247.81
253.82
243.20
243.20
247.41
245.76
243.95
244.71
244.76
245.51
247.76
242.55
240.10
242.50
243.60
244.10
241.70
237.64
243.60
242.55
243.00
243.00
243.40
242.65
243.70
242.30
242.55
241.85
246.06
242.55
243.35
246.91
245.51
242.70
242.55
243.85
244.91
241.60
237.99
244.61
243.40
243.10
243.40
247.61
244.96
248.06
242.65
241.40
241.00
242.20
238.75
241.35
239.30
240.55
239.65
239.25
237.24
239.30
236.94
238.75
241.45
240.80
239.05
237.14
239.90
239.35
240.40
239.65
242.70
241.95
239.85
240.60
240.45
242.85
241.95
241.65
235.39
238.44
239.85
240.65
24215
239.50
240.50
240.95
242.60
238.70
241.85

Angle

179.00
178.75
179.00
178.50
178.75
179.50
178.50
178.50
179.00
179.50
179.75
180.00
178.75
178.50
179.25
179.00
178.75
179.50
178.75
179.50
179.50
179.25
180.00
179.75
178.50
179.00
178.75
178.75
178.50
179.25
179.25
178.50
179.75
179.75
179.00
178.75
178.50
179.25
178.00
178.50
179.00
179.75
179.00
178.50
180.00
179.75
178.75
179.00
179.75
179.00
179.75
178.75
178.50
180.00
179.00
178.00
179.25
179.00
179.25
178.75
178.75
178.50
178.50
179.00
178.50
178.25
178.50
178.50
179.75
179.50
179.25
178.75
178.75
178.25
179.25
178.75
179.00
178.75
178.75
178.50
178.50
179.25
179.75
179.00
178.25
179.25
179.25
178.75
178.25
180.00
178.00
178.50
179.25
179.50
180.00
178.50
178.50
179.00
179.00
179.75

Standard deviation:
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Difference

Torque

1,22
1,26
0,87
1,26
1,62
1,07
1,42
1,57
1,12
1,07
1,11
1,51
1,36
1,41
1,32
1,20
1,50
1,31
1,56
1,05
1,31
1,06
1,31
1,16
1,65
1,30
1,60
1,50
1,70
1,50
1,54
1,70
1,45
1,20
1,90
1,70
1,35
1,70
1,40
1,65
1,75
1,26
1,55
1,55
1,51
1,51
1,60
1,65
1,45
1,81
1,40
1,39
2,01
1,20
1,40
1,80
1,31
1,66
1,26
1,85
1,80
1,60
1,80
1,85
1,55
1,70
1,55
1,65
1,35
1,34
1,70
1,54
1,35
1,75
1,40
1,55
1,84
1,30
1,55
1,70
1,35
1,50
1,45
1,45
1,50
1,95
1,35
1,85
1,75
1,49
1,64
1,85
1,35
1,45
1,50
1,30
1,85
1,80
1,90
1,35

0,233

Angle

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

0,516





Cleco

Production Tools

Homologation of nutrunners

Torque [Nm]

Angle degree

Model:

Target torque:

Angle degree:

3BD-3B300A-3K2D-3ZB
240,00 Nm
180°

Graphical representation

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

1017167

276,0

268,8

261,6

2544
247,2
240,0

—e— Torque, Tool

232,8

—a— Torque, Control

225,6

218,4

211,2

204,0

19 28 37 46 55 64 73
Measurement

82

91 100

193

190

188

185

183

—e— Angle degree,

Tool

180

—a— Angle degree,

177

Control

175

172

170

167

19 28 37 46 55 64 73
Measurement
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Cleco Machine Capability Study Page 1/1
Production Tools Control System
Plant ATG Westhausen | Operator Name  Siinder Date  13.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017167_| Char.Descr. VM1698-4 Nom.val. 180,00 1o,ooiu5|_ 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 250 / 5537037 nges. 100
Evaluation from 13.05.2022 14:07:58 to 13.05.2022 14:41:13
Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 300 Nm; Cur-C&.417 Nm/A; Speed: 300/50 rpm;

190 USL
1 185
O -
< i
9. -
= i
5 180 —
[ce) =
—
§ ]
175
170 LSL
\ \ T T \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
25 7LSL X USLﬁ o5 LSL USL 0,001
a1 ! L 1 99,99
1 a1 C = 0,1
> 20 f: ‘ ; 20 & 99,5
S ] ‘ F > 95 5
S e Fe2 1
o 15+ 15 ¢ 80 20 =y
. 2R =
“= ] L g = 50 50 a
& b 5 E o '
510 10 o 20 80 T
[ 1 C =
g - r = 5 e
5 -5 2 99,5
. —— 0.1
a1 C 99,99
0 T T T T ‘ T T I T T T T ‘ T T T T 0 0,001 T T T T T T
170 175 180 185 190 170 175 180 185 190
VM1698-4 [Grad] --- — VM1698-4 [Grad] --- —
Drawing Values Collected Values Statistics
Tm 180.00 X 179.0000
LSL 170.00 Xmin 178.00
USL 190.00 Xmax 180.00
T 20.00 R 2.00
N<T> 100 p<t> =
N >ysL 0 p>usL
N <LsL 0 p<LsL —
Neff 100
Ntot 100
Model distribution no distribution
Calculation method M-VW
Potential Capability index = Cm 8.33
Critical capability index = C mk 7.49
Eis The requirements were met (Cm,Cmk) e

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\Appdata\QW\QWE\Messwert\2022\10171670KD
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Production Tools Control System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017167_| Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. el
Ord. No 3BD300T1S-A ial 1024210 LSL 188,31
. No. Serial No. USL 304,58

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 300 Nm; C ur-Cal.: 5.417 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 251,22 | 247,06 | 252,47 | 247,16 | 250,52 | 252,27 | 251,52 | 253,27 | 253,12 | 253,17
102421C VM1698-4 Grad 179,00 178,75 179,00 178,50 178,75 179,50 178,50 178,50 179,00 179,50
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 250,11 | 249,41 | 248,76 | 247,81 | 253,82 | 243,20 | 243,20 | 247,41 | 245,76 | 243,95
102421C VM1698-4 Grad 179,75 180,00 178,75 178,50 179,25 179,00 178,75 179,50 178,75 179,50
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 24471 | 244,76 | 24551 | 247,76 | 242,55 | 240,10 | 242,50 @ 243,60 | 244,10 | 241,70
102421C VM1698-4 Grad 179,50 179,25 180,00 179,75 178,50 179,00 178,75 178,75 178,50 179,25
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 237,64 | 243,60 | 242,55 | 243,00 | 243,00 | 243,40 | 242,65 | 243,70 | 242,30 | 242,55
102421C VM1698-4 Grad 179,25 178,50 179,75 179,75 179,00 178,75 178,50 179,25 178,00 178,50
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 241,85 | 246,06 | 242,55 | 243,35 | 246,91 | 24551 | 242,70 | 242,55 | 243,85 | 244,91
102421C VM1698-4 Grad 179,00 179,75 179,00 178,50 180,00 179,75 178,75 179,00 179,75 179,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 241,60 | 237,99 | 244,61 | 243,40 | 243,10 | 243,40 | 247,61 @ 244,96 | 248,06 | 242,65
102421C VM1698-4 Grad 179,75 178,75 178,50 180,00 179,00 178,00 179,25 179,00 179,25 178,75
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 241,40 | 241,00 | 242,20 | 238,75 | 241,35 | 239,30 | 240,55 | 239,65 239,25 | 237,24
102421C VM1698-4 Grad 178,75 178,50 178,50 179,00 178,50 178,25 178,50 178,50 179,75 179,50
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 239,30 | 236,94 | 238,75 | 241,45 | 240,80 | 239,05 | 237,14 | 239,90 @ 239,35 | 240,40
102421C VM1698-4 Grad 179,25 178,75 178,75 178,25 179,25 178,75 179,00 178,75 178,75 178,50
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167D~WD
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Production Tools Control System 212
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017167_| Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  VM1698-4 Nom.val. el
Ord. No 3BD300T1S-A ial 1024210 LSL 188,31
. No. Serial No. USL 304,58

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 300 Nm; C ur-Cal.: 5.417 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 239,65 | 242,70 | 241,95 | 239,85 | 240,60 | 240,45 | 242,85 | 241,95 | 241,65 | 235,39
102421C VM1698-4 Grad 178,50 @ 179,25 179,75 179,00 178,25 179,25 179,25 | 178,75 | 178,25 180,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
102421C VM1698-4 Nm 238,44 | 239,85 | 240,65 | 242,15 | 239,50 | 240,50 | 240,95 @ 242,60 | 238,70 | 241,85
102421C VM1698-4 Grad 178,00 @ 178,50 179,25 179,50 180,00 178,50 178,50 & 179,00 | 179,00 179,75
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\1017167D~WD
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Production Tools Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  13.05.2022
Ord. No. 3BD300T1S-A Part type 3BD-3B300A-3K2D-3ZB ‘ Contr.item yes
Serial No. 1017167_] Char.Descr. 3K2D Nom.val. 180,00 10,00 i USL 190,00

Serial No. 207215 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 250 / 5537037 nges. 100
Evaluation from 13.05.2022 14:07:58 to 13.05.2022 14:41:13

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 300 Nm; Cur-C&.417 Nm/A; Speed: 300/50 rpm;

190 USL

185

x|

3K2D [Grad]
[
o]
o

175
170 LSL
\ \ \ \ \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
2,0 2,0 0,001
i L 1 99,99
1 o 0.1
5‘1'67 16 & 99,5
g 5, % S
1,2 12§ ., 80 20 T
2 SIS =
“= : = g = 50 50 a
2 & - E o | - .
50,8+ XSS -0,8 %5 20 R=0 80
3 L3 5 95 .
ko] e
<04 04 & 99,5
i L 0,1
99,99
0,0 I I I I 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
3K2D [Grad] --- 3K2D [Grad] ---
Drawing Values Collected Values Statistics
Tm 180.00 X 181.0000
LSL 170.00 Xmin 181.00
USL 190.00 Xmax 181.00
T 20.00 R 0.00
N<T> 100
N >usL 0
N <LsL 0
Neff 100
Ntot 100
- R=0 -
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\101716 DFD
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Production Tools Tool System 1/2
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017167_| Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD AR
_ LSL 0,00
Ord. No.  3BD300T1S-A Serial No. 207215 USL 304,68

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 300 Nm; C ur-Cal.: 5.417 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
207215 3K2D Nm 250,00 | 245,80 | 251,60 | 245,90 | 248,90 | 251,20 | 250,10 | 251,70 | 252,00 | 252,10
207215 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
207215 3K2D Nm 249,00 | 247,90 | 247,40 | 246,40 | 252,50 | 242,00 | 241,70 | 246,10 | 244,20 | 242,90
207215 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
207215 3K2D Nm 243,40 | 243,70 | 244,20 | 246,60 | 240,90 | 238,80 | 240,90 @ 242,10 | 242,40 | 240,20
207215 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
207215 3K2D Nm 236,10 | 241,90 | 241,10 | 241,80 | 241,10 | 241,70 | 241,30 @ 242,00 | 240,90 | 240,90
207215 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
207215 3K2D Nm 240,10 | 244,80 | 241,00 | 241,80 | 245,40 | 244,00 | 241,10 @ 240,90 | 242,40 | 243,10
207215 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
207215 3K2D Nm 240,20 | 236,60 | 242,60 | 242,20 | 241,70 | 241,60 | 246,30 @ 243,30 | 246,80 | 240,80
207215 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
207215 3K2D Nm 239,60 | 239,40 | 240,40 | 236,90 & 239,80 | 237,60 | 239,00 @ 238,00 @ 237,90 | 235,90
207215 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
207215 3K2D Nm 237,60 | 235,40 | 237,40 | 239,70 | 239,40 | 237,50 | 235,30 @ 238,60 | 237,80 | 238,70
207215 3K2D Grad 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00 181,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\101716 DFD
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Production Tools Tool System 212
Plant ATG Westhausen Operator Name  Sunder Date 13.05.2022
Serial No.  1017167_| Characteristic
Parttype  3BD-3B300A-3K2D-3ZB Char.Descr.  3K2D DEIUBCD AR
_ LSL 0,00
Ord.No.  3BD300T1S-A Serial No. 207215 e 304,68

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 300 Nm; C ur-Cal.: 5.417 Nm/A; Speed: 300/50 rpm;

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
207215 3K2D Nm 238,30 | 241,20 | 240,50 | 238,40 | 239,10 | 238,50 | 241,50 @ 240,10 | 239,90 | 233,90
207215 3K2D Grad 181,00 @ 181,00 181,00 181,00 181,00 181,00 181,00 & 181,00 & 181,00 181,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 Xo8 X99 X100
207215 3K2D Nm 236,80 | 238,00 | 239,30 | 240,70 | 238,00 | 239,20 | 239,10 @ 240,80 | 236,80 | 240,50
207215 3K2D Grad 181,00 @ 181,00 181,00 181,00 181,00 181,00 181,00 & 181,00 & 181,00 181,00
Apex Tool Group GmbH \\htwe0006\Appdata\QW\QWE\Messwert\2022\101716 DFD
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Cleco

Production Tools Homologation of nutrunners

Torque graphs
Model: 3BD-3B300A-3K2D-3ZB Serial no: 1017167
Target torque: 240,00 Nm 80 % of max. torque

Angle degree:  180° Tool without angle correction
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Messgeratefahigkeitsuntersuchung KlSTLER

Measurement Capability Test

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

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Kolner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration certificate

measure. analyze. innovate.

V-60011

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 :

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

VM1698-4 2Nm

5413-4820/2

90145014

2Nm

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 2021-04-19
Anzahl der Seiten des Kalibrierscheines: 2

Number of pages of the cetrtificate

Datum der Kalibrierung:

Date of calibration

2022-04-20

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 MessgroRe
Drehmoment unter vorgegebenen Bedingungen.

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

Das angewandte Kalibrierverfahren ist validiert.

Fur 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.

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf
nur vollsténdig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden
Kalibrierlaboratoriums. Dieser Kalibrierschein ist auch ohne Unterschrift gltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may be forwarded completely and
unchanged only. Extracts or changes require the approval of the issuing calibration 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

2022-04-29

Freigabe des Kalibrierscheins durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person responsible

Approval of the calibration certificate by
Vice head of the calibration laboratory

Michael Stader

M.Weidemann

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium
Kolner Strasse 71
DE - 42897 Remscheid

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

Kolner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20571-40°

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 2Nm

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 2021-04-19
Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2022-04-21

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 Messgrofle
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 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.

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser
Kalibrierschein darf nur vollsténdig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung
des ausstellenden Kalibrierlaboratoriums. Dieser Kalibrierschein ist auch ohne Unterschrift gultig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may be forwarded completely and
unchanged only. Extracts or changes require the approval of the issuing calibration 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

2022-04-29

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

M.Weidemann

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kolner Strasse 71
DE - 42897 Remscheid

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





Kalibrierlaboratorium fir die Messgrosse 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

Kolner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20571-180°

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 2Nm

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

2022-04-21

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 MessgroRe
Drehmoment unter vorgegebenen
Bedingungen.

Die verwendeten Normale sind riickgefihrt 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.

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser
Kalibrierschein darf nur vollstéandig und unveréndert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung
des ausstellenden Kalibrierlaboratoriums. Dieser Kalibrierschein ist auch ohne Unterschrift guiltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may be forwarded completely and
unchanged only. Extracts or changes require the approval of the issuing calibration 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

2022-04-29 Michael Stader M.Weidemann

Telefon / Telephone
++49 (0) 2191 698-0

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kolner Strasse 71
DE - 42897 Remscheid

E-Mail: info. KRE@Kistler.com





Messgeratefahigkeitsuntersuchung KlSTLER

Measurement Capability Test

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

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Kolner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration certificate

measure. analyze. innovate.

V-60012

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 :

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

VM1698-4 10Nm

30135004 / 5413-4821/10

30135004 / 90145018

10 N'm

1026388 / 1026403

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 2021-04-19
Anzahl der Seiten des Kalibrierscheines: 2

Number of pages of the cetrtificate

Datum der Kalibrierung:

Date of calibration

2022-04-20

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 MessgroRe
Drehmoment unter vorgegebenen Bedingungen.

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

Das angewandte Kalibrierverfahren ist validiert.

Fur 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.

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf
nur vollsténdig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden
Kalibrierlaboratoriums. Dieser Kalibrierschein ist auch ohne Unterschrift gltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may be forwarded completely and
unchanged only. Extracts or changes require the approval of the issuing calibration 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

2022-04-29

Freigabe des Kalibrierscheins durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person responsible

Approval of the calibration certificate by
Vice head of the calibration laboratory

Michael Stader

M.Weidemann

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium
Kolner Strasse 71
DE - 42897 Remscheid

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

Kolner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20572-40°

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 10Nm

30135004 / 5413-4821/10
30135004 / 90145018

0,25°

1026388 / 1026403

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 2021-04-19
Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2022-04-21

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 Messgrofle
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 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.

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser
Kalibrierschein darf nur vollsténdig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung
des ausstellenden Kalibrierlaboratoriums. Dieser Kalibrierschein ist auch ohne Unterschrift gultig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may be forwarded completely and
unchanged only. Extracts or changes require the approval of the issuing calibration 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

2022-04-29

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

M.Weidemann

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kolner Strasse 71
DE - 42897 Remscheid

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





Kalibrierlaboratorium fir die Messgrosse 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

Kolner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20572-180°

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 10Nm

30135004 / 5413-4821/10

30135004 / 90145018

0,25°

1026388 / 1026403

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

2022-04-21

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 MessgroRe
Drehmoment unter vorgegebenen
Bedingungen.

Die verwendeten Normale sind riickgefihrt 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.

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser
Kalibrierschein darf nur vollstéandig und unveréndert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung
des ausstellenden Kalibrierlaboratoriums. Dieser Kalibrierschein ist auch ohne Unterschrift guiltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may be forwarded completely and
unchanged only. Extracts or changes require the approval of the issuing calibration 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

2022-04-29 Michael Stader M.Weidemann

Telefon / Telephone
++49 (0) 2191 698-0

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kolner Strasse 71
DE - 42897 Remscheid

E-Mail: info. KRE@Kistler.com





Messgeratefahigkeitsuntersuchung KlSTLER

Measurement Capability Test

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

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Kolner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration certificate

measure. analyze. innovate.

V-60013

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 :

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

VM1698-4 50Nm

30135006 / 5413-4821/50

30135006 / 90145020

50 N'-m

1024729 / 1025638

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 2021-04-19
Anzahl der Seiten des Kalibrierscheines: 2

Number of pages of the cetrtificate

Datum der Kalibrierung:

Date of calibration

2022-04-20

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 MessgroRe
Drehmoment unter vorgegebenen Bedingungen.

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

Das angewandte Kalibrierverfahren ist validiert.

Fur 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.

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf
nur vollsténdig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden
Kalibrierlaboratoriums. Dieser Kalibrierschein ist auch ohne Unterschrift gltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may be forwarded completely and
unchanged only. Extracts or changes require the approval of the issuing calibration 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

2022-04-29

Freigabe des Kalibrierscheins durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person responsible

Approval of the calibration certificate by
Vice head of the calibration laboratory

Michael Stader

M.Weidemann

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium
Kolner Strasse 71
DE - 42897 Remscheid

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

Kolner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20573-40°

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 50 Nm

30135006 / 5413-4821/50

30135006 / 90145020

0,25°

1024729 / 1025638

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 2021-04-19
Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2022-04-22

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 Messgrofle
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 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.

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser
Kalibrierschein darf nur vollsténdig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung
des ausstellenden Kalibrierlaboratoriums. Dieser Kalibrierschein ist auch ohne Unterschrift gultig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may be forwarded completely and
unchanged only. Extracts or changes require the approval of the issuing calibration 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

2022-04-29

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

M.Weidemann

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kolner Strasse 71
DE - 42897 Remscheid

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





Kalibrierlaboratorium fir die Messgrosse 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

Kolner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20573-180°

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 / 5413-4821/50

30135006 / 90145020

0,25°

1024729 / 1025638

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

2022-04-22

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 MessgroRe
Drehmoment unter vorgegebenen
Bedingungen.

Die verwendeten Normale sind riickgefihrt 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.

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser
Kalibrierschein darf nur vollstéandig und unveréndert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung
des ausstellenden Kalibrierlaboratoriums. Dieser Kalibrierschein ist auch ohne Unterschrift guiltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may be forwarded completely and
unchanged only. Extracts or changes require the approval of the issuing calibration 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

2022-04-29 Michael Stader M.Weidemann

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

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kolner Strasse 71
DE - 42897 Remscheid





Messgeratefahigkeitsuntersuchung KlSTLER

Measurement Capability Test

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

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Kolner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration certificate

measure. analyze. innovate.

V-60014

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 :

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

VM1698-4 120Nm

5413-4820/120

90145017

120 N'-m

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 2021-04-19
Anzahl der Seiten des Kalibrierscheines: 2

Number of pages of the cetrtificate

Datum der Kalibrierung:

Date of calibration

2022-04-20

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 MessgroRe
Drehmoment unter vorgegebenen Bedingungen.

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

Das angewandte Kalibrierverfahren ist validiert.

Fur 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.

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf
nur vollsténdig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden
Kalibrierlaboratoriums. Dieser Kalibrierschein ist auch ohne Unterschrift gltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may be forwarded completely and
unchanged only. Extracts or changes require the approval of the issuing calibration 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

2022-04-29

Freigabe des Kalibrierscheins durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person responsible

Approval of the calibration certificate by
Vice head of the calibration laboratory

Michael Stader

M.Weidemann

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium
Kolner Strasse 71
DE - 42897 Remscheid

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

Kolner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20574-40°

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 120Nm

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 2021-04-19
Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2022-04-22

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 Messgrofle
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 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.

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser
Kalibrierschein darf nur vollsténdig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung
des ausstellenden Kalibrierlaboratoriums. Dieser Kalibrierschein ist auch ohne Unterschrift gultig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may be forwarded completely and
unchanged only. Extracts or changes require the approval of the issuing calibration 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

2022-04-29

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

M.Weidemann

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kolner Strasse 71
DE - 42897 Remscheid

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





Kalibrierlaboratorium fir die Messgrosse 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

Kolner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20574-180°

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 120Nm

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: G000138269

Order No.

Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2022-04-22

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 MessgroRe
Drehmoment unter vorgegebenen
Bedingungen.

Die verwendeten Normale sind riickgefihrt 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.

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser
Kalibrierschein darf nur vollstéandig und unveréndert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung
des ausstellenden Kalibrierlaboratoriums. Dieser Kalibrierschein ist auch ohne Unterschrift guiltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may be forwarded completely and
unchanged only. Extracts or changes require the approval of the issuing calibration 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

2022-04-29 Michael Stader M.Weidemann

Telefon / Telephone
++49 (0) 2191 698-0

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kolner Strasse 71
DE - 42897 Remscheid

E-Mail: info. KRE@Kistler.com





Messgeratefahigkeitsuntersuchung KlSTLER

Measurement Capability Test

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

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Kolner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration certificate

measure. analyze. innovate.

V-60015

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 :

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

VM1698-4 250Nm

5413-4820/250

18034385

250 N'm

5537037

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 2021-04-19
Anzahl der Seiten des Kalibrierscheines: 2

Number of pages of the cetrtificate

Datum der Kalibrierung:

Date of calibration

2022-04-20

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 MessgroRe
Drehmoment unter vorgegebenen Bedingungen.

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

Das angewandte Kalibrierverfahren ist validiert.

Fur 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.

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf
nur vollsténdig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden
Kalibrierlaboratoriums. Dieser Kalibrierschein ist auch ohne Unterschrift gltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may be forwarded completely and
unchanged only. Extracts or changes require the approval of the issuing calibration 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

2022-04-29

Freigabe des Kalibrierscheins durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person responsible

Approval of the calibration certificate by
Vice head of the calibration laboratory

Michael Stader

M.Weidemann

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium
Kolner Strasse 71
DE - 42897 Remscheid

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





Kalibrierlaboratorium fiir die Messgrésse Drehmoment und Drehwinkel
Calibration laboratory for the measurands torque and rotational angle K I S I I E R
Messgeratefahigkeitsuntersuchung

o measure. analyze. innovate.
Measurement Capability Test

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH
Kolner Strasse 71

DE - 42897 Remscheid Messgeratefahigkeitsuntersuchung W'MGF
Measurement Capability Test 2 0 57 5_40 o
Gegenstand: Drehwinkelaufnehmer mit Messgerat Dieser  Kalibrierschein  dokumentiert ~ die
Object angle transducer with measuring box Ergebnisse aus der Ermittlung  des
Zusammenhangs zwischen den angezeigten
Aufnehmer / Transducer: VM1698-4 250Nm Werten dieses Messgerdtes bzw. dieser
Mod.Nr / Mod.No .: 5413-4820/250 Messeinrichtung und den zugehdrigen, durch
Artikelnr. / Art.No. 18034385 Normale festgelegten Werten der Messgrofle
Auflésung / Resolution : 0.25° 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.

Serien-Nr. / Serial number - 5537037
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
(A)L;;t;?gﬁgummer. \?:r?l(/):risr:SZ?JZ 1-04-19 traceable to the DAkKkS 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: 2022-04-22

Date of calibration

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser
Kalibrierschein darf nur vollsténdig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung
des ausstellenden Kalibrierlaboratoriums. Dieser Kalibrierschein ist auch ohne Unterschrift gultig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may be forwarded completely and
unchanged only. Extracts or changes require the approval of the issuing calibration 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 Leiter des Kalibrierlaboratoriums Person in charge
Approval of the Measurement Capability Test by
Head of the calibration laboratory

2022-04-29 Dr. rer. nat. Ludwig Freise M.Weidemann
Postanschrift / Mailing address Telefon / Telephone
Kistler Remscheid GmbH ++49 (0) 2191 698-0
Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com

Kolner Strasse 71
DE - 42897 Remscheid





Kalibrierlaboratorium fir die Messgrosse 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

Kolner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20575-180°

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 250Nm
5413-4820/250

18034385

0,25°

5537037

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

2022-04-22

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 MessgroRe
Drehmoment unter vorgegebenen
Bedingungen.

Die verwendeten Normale sind riickgefihrt 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.

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser
Kalibrierschein darf nur vollstéandig und unveréndert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung
des ausstellenden Kalibrierlaboratoriums. Dieser Kalibrierschein ist auch ohne Unterschrift guiltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may be forwarded completely and
unchanged only. Extracts or changes require the approval of the issuing calibration 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

2022-04-29 Michael Stader M.Weidemann

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

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kolner Strasse 71
DE - 42897 Remscheid





Messgeratefahigkeitsuntersuchung KlSTLER

Measurement Capability Test

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

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Kolner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration certificate

measure. analyze. innovate.

V-60016

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 :

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

VM1698-4 1000Nm

5413-4820/1k

90145013

1000 N-m

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 2021-04-19
Anzahl der Seiten des Kalibrierscheines: 2

Number of pages of the cetrtificate

Datum der Kalibrierung:

Date of calibration

2022-04-21

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 MessgroRe
Drehmoment unter vorgegebenen Bedingungen.

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

Das angewandte Kalibrierverfahren ist validiert.

Fur 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.

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf
nur vollsténdig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden
Kalibrierlaboratoriums. Dieser Kalibrierschein ist auch ohne Unterschrift gltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may be forwarded completely and
unchanged only. Extracts or changes require the approval of the issuing calibration 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

2022-04-29

Freigabe des Kalibrierscheins durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person responsible

Approval of the calibration certificate by
Vice head of the calibration laboratory

Michael Stader

M.Weidemann

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium
Kolner Strasse 71
DE - 42897 Remscheid

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

Kolner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20576-40°

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 1000Nm

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 2021-04-19
Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2022-04-21

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 Messgrofle
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 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.

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser
Kalibrierschein darf nur vollsténdig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung
des ausstellenden Kalibrierlaboratoriums. Dieser Kalibrierschein ist auch ohne Unterschrift gultig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may be forwarded completely and
unchanged only. Extracts or changes require the approval of the issuing calibration 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

2022-04-29

Freigabe der Messgeratefahigkeitsuntersuchung durch
Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Head of the calibration laboratory

Dr. rer. nat. Ludwig Freise

M.Weidemann

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kolner Strasse 71
DE - 42897 Remscheid

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





Kalibrierlaboratorium fir die Messgrosse 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

Kolner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20576-180°

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 1000Nm

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

2022-04-21

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 MessgroRe
Drehmoment unter vorgegebenen
Bedingungen.

Die verwendeten Normale sind riickgefihrt 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.

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser
Kalibrierschein darf nur vollstéandig und unveréndert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung
des ausstellenden Kalibrierlaboratoriums. Dieser Kalibrierschein ist auch ohne Unterschrift guiltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may be forwarded completely and
unchanged only. Extracts or changes require the approval of the issuing calibration 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

2022-04-29 Michael Stader M.Weidemann

Telefon / Telephone
++49 (0) 2191 698-0

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kolner Strasse 71
DE - 42897 Remscheid

E-Mail: info. KRE@Kistler.com





