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Cleco - 1BD35T1S-A

Fixtured Spindle

Order no.: 1BD35T1S-A

Machine type: Fixtured Spindle

Torque range: 3,5 Nmto 35 Nm

Max speed: 1255 rpm

Certified serial nos.: 1012339, 1012510, 1012511
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 Cn/ Crk 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 40 s
Test torque 12,95 Nm 28,70 Nm 35,00 Nm
E Speed in 1st stage 1000 rpm 1000 rpm | 1000 rpm = 1000 rpm | 1000 rpm . 1000 rpm
-
Q' Speed in last stage 50 rpm 50 rpm 50 rpm 50 rpm 50 rpm 50 rpm
-
‘E Angle start torque 6,48 Nm 14,35 Nm 17,50 Nm
g Crm 10,66 14,90 8,06 18,95 11,23 26,66
™ 1012339
8 Cruk 9,12 14,56 7,60 18,19 10,65 25,92
pry Crm 9,08 14,54 7,89 22,44 8,14 18,12
a 1012510
- Cruk 8,03 14,30 7,32 22,35 7,59 17,56
Cnm 9,82 15,86 9,54 20,07 10,45 21,85
1012511
Cruk 8,60 15,65 8,86 19,79 9,83 21,46
. Cnm 9,08 14,54 7,89 18,95 8,14 18,12
Min. C,/Coc
Cruk 8,03 14,30 7,32 18,19 7,59 17,56
Target: >1.67 Rating
Cn 7,89 OK
Capability index
Comk 7,32 OK
Tolerances of rotational angle homologation
Measurements without angle correction
60 % of max. torque 80 % of max. torque
Tool model Serial nos. Test data
40° 180°
Break time 5s 5s
Angle start torque 7,00 Nm 7,00 Nm
q Test torque 21,00 Nm 28,00 Nm
-
Q' Speed in 1st stage 300 rpm 300 rpm
-
‘E Speed in last stage 50 rpm 50 rpm
g Torque + 0,43 % + 0,48 %
™ 1012339
=} Angle + 0,8° + 2,0°
1]
py Torque + 0,71 % + 0,54 %
a 1012510
- Angle + 0,9° + 2,4°
Torque + 0,61 % + 0,45 %
1012511
Angle + 0,7° + 2,0°
Target: + 7% Target: + 7%
Torque
Actual: + 0,71 % Actual: + 0,54 %
Rating OK OK
Target: + 5° Target: + 10°
Angle
Actual: + 0,9° Actual: + 2,4°
Rating OK OK
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Document no: 015/2021
Date: 28.10.2021 Page 1 of 2

Test sheet no. 1a

General specifications

Manufacturer:  Apex Tool Group Assembly tool type  Fixtured Spindle

Tool model: 1BD-1B035A-1K1D-1ZB Serial numbers: 1012339, 1012510, 1012511

Torque range: 3,5 Nmto 35 Nm

Operating voltage: 230 VDC
Power consumption: 510 w
Weight: 3,54 kg
Control cable length: 15 m
Diameter of control cable: 14 mm
Maximum speed at the first stage: 1255 rpm
Maximum speed at the final stage: 1255 rpm
Minimum speed at the final stage: 0 rpm
Sound pressure level at maximum speed: 61,7 dB(A)

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

start end

Temperature of electrical tools:
at the angle head: - -

(After 100 measurements with on the electric motor: 22 °C 60 °C

soft jont at 80% torque) on the handle: ) )

Output type: Floating adapter
Output drive size: differnet inches
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Document no:

Date:

015/2021
28.10.2021

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

S168813-1.12.0.61436-Test 03.03.21

Fastening Strategy:

Options:

Angle of rotation resolution:
Torque accuracy:

Programming:

Printer interface:

Additional inputs and outputs:

Isolation transformer:

Network:

Current shut-off:
Torque control:

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

Yield point control:
Pre-load control:

Prevailing torque:

Angle correction:

Pulsing:

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

Other procedures:

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

Yes
Yes
Yes
Yes
Yes
No

Yes

No

No

Yes

Yes

Yes

Yes, see documentation

1 degree
1%

Yes

Yes

Yes

Yes

No

Yes

2 Serial

8 Digital in, 8 Digital out
2 Fieldbus modules

3 USB

No, galvanic isolated power supply

Yes





POWER TOOLS SALES & SERVICGE CENTERS

Pleasencte that all locations may not service all products.

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

requirements.

Sales Center
Service Genter

NORTH AMERICA | SOUTH AMERICA

Detroit, Michigan
Apex Tool Group

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

EUROPE | MIDDLE EAST | AFRIGA

England

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

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

Lexington, South Carolina
Apex Tool Group

E70 Industrial Drive

Lexington, SC 23072

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

Fax: +1 ($03) 358-7631

Canada

Ppex Tool Canada, Ud.

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

Phone: (866) 631-6212

Fan: (905) 67 3-4400

Mexico

Apex Tool Group

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

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

Brazil

Apex Tool Group

Av. Liberdade, 4055

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

Brazil

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

France
Apex Tool Group SAS

25 fenue hWeurice Chevalier - 71

77330 Ozair-La-Ferriére
France

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

Germany

Apex Tool Group GmbH
Industriestralie 1

T34E3 Westhausen
Gerrrany

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

Hungary

Apex Tool Group
Hungaria Kit.

Hatanfa u. 2

02T Gydr

Hungary

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

ASIA PACIFIC

Australia

Apex Tool Group

519 Murigong Street, Albury
NEWY 2640

Australia

Phone: +61 2 6058 0300

leco

China

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

2nd Floor, Area ©

177 B Bo Road

Pu Dong Mew Area, Shanghai
China 201203 PR.C

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

Production Tools

India

Ppex Power Todl India
Frivate Lirmited

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

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

Japan
Apex Tool Group Japan
Korin-Kaikan 5F,

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

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

Korea

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

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

Apex Tool Group GmbH

Phone: +37363810
wnay, ClecoTools.com
wrny, ClecoTools. de
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Homologation of nutrunners

Document no:

Date:

a)

b)

Note:

Multi-stage tightening system

Single-stage tightening system

Manufacturer:

015/2021
28.10.2021

Apex Tool Group

Test sheet no. 2

Machine Capability Study 30 %

O

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

Hard joint (H)

Soft joint (L)

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

ka

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

78,49 Nm / Revolution

6,49 Nm / Revolution

H

12,04 -13,86 Nm
7%

13,08 Nm

0,03 Nm

0,17 Nm

10,66

9,12

Capability is reached if minimum C, value 21.67

Speed 50 rpm

Speed 100 %

Serial no:

12,95 Nm

10,66
9,12

SN: 1012339 Page 3 of 67

1012339

Angle degree

Angle degree

Annex 2

Page 1 of 3

3,98 %

1255 rpm

30°
360°
L

12,04 -13,86 Nm
7%

12,97 Nm

0,02 Nm

0,12 Nm

14,90

14,56





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen | Operator Name  Siinder Date  22.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012339 _d Char.Descr. VM1698-4 Inspection Val. 12,95 0,91 EUSL 13,86
Serial No. 1024210 Unit Nm  -091 ILSL 1204
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 22.10.2021 09:22:07 to 22.10.2021 09:35:58
Rem.  TQ 30% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.150 Nm/A; Speed: 1000/50 rpm;
] USL
R 13,5 7
E -
= e T T T T T T T T O TR R, L ST T T TS o T T N TT e L T T +3s
e o s S B X KRS0 im0 0 080006 5000 X
:.; 13,0 7% FERK T IOSIBOSIOGRTAGECIH TGO XGRS X XXX T 7%9,& 777777777 X X-3s
] ]
—
g |
< |
12,5
12,0 u LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3%+3s *-3s X+3s
35 7LSL ‘ )‘< ‘ USLﬁ 35 LSL >‘( . USL 0,001
7 E 1 99,99 T
1303 [ | 30 & -] 01
L>)‘ 3 | | E =2 99,5 ; I
525 ] -®F %5 i 5
820 3K t208 = 70 ‘ 3/ =
= N | = g = I 'n__'
£ 151 NIl F15& o 30 | 70 &5
EORE il S — '
210 'l 0% ° s o
< 3 | = [} | 99,5
5 N[ F5 @ 0,1 f——
E il g — 99,99
O T T T | | T T T | T T T T O 0,001 T T T T T T T T
12,0 12,5 13,0 13,5 12,0 12,5 13,0 13,5
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 12.95 X 13.0814
LSL 12.04 Xmin 13.01 X-3s 12.9960
usL 13.86 Xmax 13.17 X+3s 13.1668
T 1.82 R 0.16 6s 0.1708
N<r> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 10.66
Critical capability index Cmk 9.12
S The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012339_dM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 _d Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 12,95

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 12,04

T o USL 13,86

Remark TQ 30% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.150 Nm/A; Speed: 1000/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 13,05 13,05 13,08 13,12 13,11 13,07 13,03 13,05 13,04 13,11
1024210 VM1698-4 30,00 29,75 30,25 30,00 29,50 30,25 30,00 30,00 30,00 29,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 13,09 13,08 13,07 13,05 13,05 13,05 13,08 13,06 13,06 13,08
1024210 VM1698-4 30,25 29,75 30,00 29,25 30,25 30,00 29,75 29,75 29,75 29,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 13,08 13,06 13,09 13,11 13,11 13,05 13,07 13,08 13,09 13,09
1024210 VM1698-4 30,00 30,25 30,25 29,75 29,50 30,25 30,00 30,00 30,50 30,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 13,07 13,11 13,02 13,08 13,11 13,06 13,07 13,08 13,12 13,13
1024210 VM1698-4 30,00 29,75 30,00 30,50 30,25 30,00 29,75 29,25 30,00 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 13,09 13,15 13,07 13,10 13,03 13,11 13,08 13,12 13,09 13,10
1024210 VM1698-4 29,50 30,00 30,25 30,25 28,75 30,00 30,25 30,25 29,50 29,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 13,05 13,09 13,02 13,09 13,09 13,04 13,11 13,04 13,05 13,11
1024210 VM1698-4 30,00 30,25 29,25 30,00 30,00 30,00 29,75 30,00 29,75 29,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 13,09 13,04 13,08 13,07 13,10 13,10 13,01 13,06 13,10 13,09
1024210 VM1698-4 30,25 30,00 29,50 30,25 30,50 29,75 29,25 29,75 29,50 29,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 13,08 13,07 13,07 13,06 13,05 13,08 13,08 13,12 13,11 13,11
1024210 VM1698-4 30,00 29,75 30,25 30,00 30,00 30,00 29,75 30,25 30,00 30,25
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012339_dM.DFD

SN: 1012339 Page 5 of 67





Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 _d Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 12,95
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 12,04

T o USL 13,86
Remark TQ 30% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.150 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 13,09 13,12 13,09 13,06 13,09 13,10 13,06 13,10 13,11 13,13
1024210 VM1698-4 30,25 30,00 30,00 30,25 30,25 29,75 30,25 30,25 30,25 30,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 13,09 13,09 13,08 13,04 13,09 13,09 13,10 13,08 13,10 13,17
1024210 VM1698-4 30,00 30,00 30,00 29,00 30,25 29,75 30,00 30,25 30,25 29,75

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012339_dM.DFD

SN: 1012339 Page 6 of 67





Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  22.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012339 _d Char.Descr. 1K1D Inspection Val. 12,95 0,91 EUSL 13,86
Serial No. 200695 Unit Nm  -091 'LSL 1204 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 22.10.2021 09:22:07 to 22.10.2021 09:36:00
Rem.  TQ 30% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.150 Nm/A; Speed: 1000/50 rpm;

i USL
13,5 ]
T i
E 4 o s s  Saate 5K Kb ot 252505 o3 Xr3s
a o= > > = - . 2.2 XX A S A GHE X-3s
o |
g |
— |
12,5
12,0 u LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3sX+3s
30 7LSL ‘ )‘< ‘ USLﬁ 30 LSL USL 0,001
— | ] o 99:99 01
>3 1 FBE 99,5 ’
< - C
g 20 I} ~208 ; % 5
g K F S s 70 )
= 15j ‘ f i ‘ jl5 g f=an o
95’ . f Fo& o 30 70 &
= H E o
8 107: : : ;10 é 5 95 i
_2 3 ‘ ‘ E % 99,5
>3 il S 01 '
i itk g 99,99
0 T T T T | | T T T | T T T T 0 0,001 T T T T T
12,0 12,5 13,0 13,5 12,0 12,5 13,5
1K1D [Nm] ND _ 1K1D [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 12.95 X 13.0719
LSL 12.04 Xmin 12.99 X-3s 12.9689
usL 13.86 Xmax 13.15 X+3s 13.1749
T 1.82 R 0.16 6s 0.2060
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 8.83
Critical capability index Cmk 7.65
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\AppData\QW\QWE\MessWert\2021\1012339_d1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 _d Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 12,95
Ord. No 1BD35T 1S-A Ser.No 200695 LSL 12,04
T o USL 13,86
Remark TQ 30% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.150 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200695 1K1D 13,02 13,02 13,07 13,10 13,09 13,05 13,02 13,06 13,05 13,11
200695 1K1D 30,00 29,00 30,00 30,00 29,00 30,00 30,00 30,00 29,00 29,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200695 1K1D 13,07 13,06 13,07 13,03 13,03 13,08 13,03 13,03 13,07 13,08
200695 1K1D 30,00 30,00 30,00 29,00 30,00 30,00 29,00 29,00 29,00 29,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200695 1K1D 13,10 13,05 13,13 13,07 13,08 13,06 13,06 13,11 13,07 13,07
200695 1K1D 30,00 30,00 30,00 29,00 29,00 30,00 29,00 30,00 30,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200695 1K1D 13,07 13,09 13,04 13,12 13,12 13,07 13,05 13,03 13,13 13,11
200695 1K1D 30,00 30,00 30,00 30,00 30,00 29,00 29,00 29,00 29,00 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200695 1K1D 13,05 13,15 13,07 13,08 13,09 13,10 13,08 13,13 13,07 13,05
200695 1K1D 29,00 29,00 30,00 30,00 30,00 30,00 30,00 30,00 29,00 29,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200695 1K1D 13,00 13,08 13,01 13,04 13,11 12,99 13,10 13,02 13,03 13,09
200695 1K1D 29,00 30,00 29,00 30,00 30,00 30,00 29,00 30,00 29,00 29,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200695 1K1D 13,06 13,02 13,06 13,09 13,08 13,07 12,99 13,02 13,10 13,09
200695 1K1D 30,00 30,00 29,00 30,00 30,00 30,00 29,00 30,00 29,00 29,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200695 1K1D 13,09 13,05 13,08 13,06 13,06 13,04 13,10 13,12 13,07 13,13
200695 1K1D 30,00 29,00 30,00 30,00 30,00 30,00 29,00 30,00 30,00 30,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012339_d1.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 _d Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 12,95
Ord. No 1BD35T 1S-A Ser.No 200695 LSL 12,04

T o USL 13,86
Remark TQ 30% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.150 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
200695 1K1D 13,09 13,11 13,07 13,06 13,10 13,08 13,04 13,11 13,08 13,11
200695 1K1D 30,00 30,00 30,00 30,00 30,00 29,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200695 1K1D 13,08 13,12 13,08 13,01 13,07 13,08 13,07 13,08 13,12 13,14
200695 1K1D 30,00 30,00 30,00 29,00 30,00 29,00 30,00 30,00 30,00 29,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: 1BD-1B035A-1K1D-1ZB Angle degree: 30°
Serial no: 1012339 Testtorque: 13,0 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen | Operator Name  Siinder Date  22.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012339 _c Char.Descr. VM1698-4 Inspection Val. 12,95 0,91 EUSL 13,86
Serial No. 1024210 Unit Nm  -091 ILSL 1204
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 22.10.2021 08:49:38 to 22.10.2021 09:06:57
Rem.  TQ 30% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.150 Nm/A; Speed: 1000/50 rpm;
i USL
R 13,5 7
'g‘ -
£ ]
g
g |
< |
12,5
12,0 u LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-38-3s *-3%+3s
405t X USL_ 40 LSt X USL 0,001
E E 1 99,99 /
t 357 ] - 35 = 1 0,1
330; e ;30 = 99,5 =
TN | S 95 | 5
2257 255 ! - =
g o i ", T ¥ i S
= 204 ‘ ‘ £20 g = ‘ ‘ o
g 7 \ F & o 30 y in 70 &
2157 A 15 i uF !
Z10° Il 0% 5 1] %
<] \ S A 99,5
e ‘H“ o o s 99,99
0 1 \“ ‘lu T T T T | T T T T E 0 0,001 T T T \‘ ‘ ‘ T T T '
12,0 12,5 13,0 13,5 12,0 12,5 13,0 13,5
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 12.95 X 12.9709
LSL 12.04 Xmin 12.91 X-3s 12.9098
USL 13.86 Xmax 13.02 X+3s 13.0320
T 1.82 R 0.11 6s 0.1221
N<t> 100 p<T> 100.00000 %
N >yusL 0 p>usL 0.00000%
N <LsL 0 pP<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 14.90
Critical capability index Cmk 14.56
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 ¢ Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 12,95

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 12,04

T o USL 13,86

Remark TQ 30% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.150 Nm/A; Speed: 1000/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,97 12,97 12,96 12,93 12,96 12,94 12,95 12,99 12,96 12,98
1024210 VM1698-4 357,50 | 365,75 | 326,75 | 350,25 | 342,00 @ 336,75 341,75 334,50 @ 360,75 | 358,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 12,98 12,98 12,98 12,96 12,99 12,98 12,96 12,98 12,96 12,97
1024210 VM1698-4 348,00 | 364,50 @ 365,50 | 355,00 | 340,50 @ 353,25 348,75 366,25 | 340,00 | 337,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 12,91 12,94 12,97 13,00 12,98 12,94 12,97 12,98 12,94 12,98
1024210 VM1698-4 333,00 | 358,50 @ 366,50 | 367,00 | 379,25 @ 369,50 358,50 361,00 @ 365,00 | 335,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 12,97 12,95 12,95 12,95 12,95 12,98 12,98 12,95 12,96 12,99
1024210 VM1698-4 336,25 | 371,50 @ 337,75 | 362,25 | 358,50 @ 379,25 360,25 367,75 | 381,25 | 369,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,98 12,93 12,96 12,99 13,00 12,99 12,98 12,94 12,96 12,97
1024210 VM1698-4 381,00 | 392,75 @ 366,00 | 365,00 | 357,25 @ 365,75 363,00 361,25 | 343,25 | 364,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 12,96 12,99 12,95 12,99 12,95 12,97 12,99 12,98 13,01 12,96
1024210 VM1698-4 364,75 | 347,50 | 362,75 | 378,00 | 367,25 @ 360,25 360,00 362,25 | 369,75 | 363,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,97 12,96 12,95 13,00 12,97 12,98 12,97 12,95 12,97 12,97
1024210 VM1698-4 382,75 | 345,25 | 364,25 | 361,50 | 364,75 @ 368,75 361,25 @ 343,75 | 364,50 | 362,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 12,99 12,98 12,96 12,97 12,98 12,97 12,97 12,96 13,02 12,95
1024210 VM1698-4 356,50 | 365,00 @ 357,00 | 345,00 | 361,50 @ 364,75 367,25 374,00 @ 361,25 | 365,50
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 ¢ Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 12,95
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 12,04

T S USL 13,86
Remark TQ 30% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.150 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 12,95 13,00 12,97 12,94 12,97 12,99 13,02 12,98 12,96 12,99
1024210 VM1698-4 361,25 | 373,25 | 375,25 @ 366,00 359,25 | 351,00 @ 371,75 | 352,75 | 364,50 | 346,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 12,98 13,01 12,97 12,98 12,99 12,98 12,95 13,02 13,00 12,96
1024210 VM1698-4 369,00 | 358,50 | 345,00 363,25 350,00 | 362,75 | 361,75 | 362,75 | 367,00 | 352,00
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  22.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012339 _c Char.Descr. 1K1D Inspection Val. 12,95 0,91 EUSL 13,86
Serial No. 200695 Unit Nm  -091 'LSL 1204 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 22.10.2021 08:49:39 to 22.10.2021 09:06:58
Rem.  TQ 30% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.150 Nm/A; Speed: 1000/50 rpm;
i USL
13,5 ]
1 -
E
S 13,0 505000000 B B0 3058 R RS SN T A BT T S5 BB FB RS XS
g |
L -
12,5
12,0 u LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*B8s
40 7LSL ‘>‘(‘ USLﬁ 20 LSL USL 0,001
B E 1 99,99
135 |l F35 o 0,1
9 30; ' 530 = 995
; 25 : M : 25 ? ! % >
S | FTS s 0 3 =
= 204 ‘ ‘ £20 g = o
- F & o 30 70 &
g 154 i E15 o 1
2. 7 FLS 5 95
10 Il F10 8
| C 3] 99,5
5 15 E5 x 0,1
e u i E 99,99
0 | T T T T | T T T T | T T T T | T T T T 0 0,001 T T T T T T
12,0 12,5 13,0 13,5 12,0 12,5 13,0 13,5
1K1D [Nm] ND _ 1K1D [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 12.95 X 12.9617
LSL 12.04 Xmin 12.95 X-3s 12.9263
usL 13.86 Xmax 13.01 X+3s 12.9971
T 1.82 R 0.06 6s 0.0709
N<r> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 25.68
Critical capability index = Cmk 25.35
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 ¢ Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 12,95
Ord. No 1BD35T 1S-A Ser.No 200695 LSL 12,04
T o USL 13,86
Remark TQ 30% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.150 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200695 1K1D 12,96 12,97 12,95 12,96 12,95 12,96 12,96 12,97 12,97 12,96
200695 1K1D 353,00 | 363,00 @ 323,00 | 346,00 | 339,00 334,00 33500 332,00 358,00 | 356,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200695 1K1D 12,96 12,96 12,95 12,96 12,97 12,96 12,97 12,98 12,97 12,97
200695 1K1D 345,00 | 360,00 @ 360,00 | 350,00 | 336,00 351,00 342,00 363,00 @ 333,00 | 335,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200695 1K1D 12,95 12,96 12,96 12,96 12,97 12,96 12,96 12,97 12,95 12,99
200695 1K1D 328,00 | 351,00 @ 362,00 @ 363,00 | 374,00 366,00 356,00 359,00 @ 359,00 | 329,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200695 1K1D 12,97 12,97 12,95 12,98 12,96 12,96 12,97 12,95 12,96 12,96
200695 1K1D 334,00 | 369,00 @ 335,00 | 359,00 | 352,00 375,00 357,00 364,00 377,00 | 364,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200695 1K1D 12,95 12,96 12,98 12,96 12,97 12,95 12,96 12,95 12,95 12,95
200695 1K1D 376,00 | 387,00 @ 362,00 @ 360,00 | 353,00 362,00 358,00 358,00 @ 339,00 | 362,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200695 1K1D 12,95 12,96 12,96 12,95 12,95 12,95 12,97 12,96 12,95 12,95
200695 1K1D 360,00 | 343,00 @ 361,00 | 372,00 | 364,00 356,00 357,00 358,00 @ 362,00 | 361,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200695 1K1D 12,98 12,96 12,96 12,95 12,96 12,97 12,96 12,95 12,97 12,97
200695 1K1D 379,00 | 342,00 @ 361,00 | 355,00 | 360,00 366,00 359,00 340,00 @ 363,00 | 358,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200695 1K1D 12,95 12,95 12,95 12,97 12,98 13,00 12,96 12,95 12,98 12,96
200695 1K1D 354,00 | 360,00 @ 351,00 | 344,00 | 360,00 363,00 362,00 368,00 357,00 | 361,00
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 ¢ Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 12,95
Ord. No 1BD35T 1S-A Ser.No 200695 LSL 12,04

T S USL 13,86
Remark TQ 30% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.150 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
200695 1K1D 12,97 12,96 12,95 12,97 12,95 12,97 13,01 12,96 12,95 12,96
200695 1K1D 356,00 | 370,00 | 369,00 363,00 354,00 | 348,00 @ 370,00 @ 350,00 | 362,00 | 344,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200695 1K1D 12,99 12,96 12,95 12,95 12,95 12,95 12,95 12,98 12,96 12,95
200695 1K1D 364,00 | 352,00 | 343,00 357,00 343,00 | 358,00 @ 360,00 @ 360,00 | 362,00 | 349,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: 1BD-1B035A-1K1D-1ZB Angle degree: 360°
Serial no: 1012339 Testtorque: 13,0 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Homologation of nutrunners

Document no:

Date:

a)

b)

Note:

Multi-stage tightening system

Single-stage tightening system

Manufacturer: Apex Tool Group

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

Hard joint (H)

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)

015/2021
28.10.2021

Test sheet no. 3

Machine Capability Study 80 %

Speed 50 rpm
| Speed 100 %
Serial no: 1012339

28,70 Nm

172,88 Nm / Revolution Angle degree

14,31 Nm / Revolution Angle degree

H

26,69 - 30,71 Nm
7%
28,81 Nm
0,08 Nm
0,50 Nm
8,06
7,60

8,06
7,60

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

Page 2 of 3

4,0%

1255 rpm

30°
360°
L

26,69 - 30,71 Nm
7%
28,62 Nm
0,04 Nm
0,21 Nm
18,95
18,19





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen | Operator Name  Siinder Date  22.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012339 _h Char.Descr. VM1698-4 Inspection Val. 28,70 2,01 i UsL 30,71
Serial No. 1024210 Unit Nm 2,01 ILSL 26,69
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 22.10.2021 08:07:47 to 22.10.2021 08:23:04
Rem.  TQ 80% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.275 Nm/A; Speed: 1000/50 rpm;
= USL
30,5 E
30,0
! =
g‘ 29’52
32900 T L o ol T TR TN YR Gl TR R e LSS e X8
I v e e e e o e e b uuus D tage e LA
§ 28,5*E X-58
2 |
< 28,0
27,5
27,07
= LSL
26,5 I I I I I I I I I I
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s X+3s X X+3s
o5 7LSL ‘ )‘< ‘ USLﬁ o5 LSL . USL 0,001
N F 1 99,99 V“
t | F ) 0,1
220 i -20 & 99,5 ;
§ - ! -3, 0% 1 .
8157 B K F58 = 70 : 3/ =
o ] i F g = | o
210 . & f10s & 30 | [
2 7 o2 5 95 '
s _] 11 . B |
< 54 ‘ -5 © 99,5
] o JHAA 2 01 ‘
] (il r l | 99,99
0‘\H‘HH‘HH‘HH‘\H\I‘HH‘HH‘HH‘\\ 0 0,001 T [ T T T T T T T T
26,5 27,0 27,5 28,0 28,5 29,0 29,5 30,0 30,5 26,5 27,0 275 28,0 285 29,0 295 30,0 305
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 28.70 X 28.8135
LSL 26.69 Xmin 28.61 X-3s 28.5640
USL 30.71 Xmax 29.00 X+3s 29.0630
T 4.02 R 0.39 6s 0.4990
N<r> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 pP<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 8.06
Critical capability index = Cmk 7.60
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 _h Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 28,70

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 26,69

T o USL 30,71

Remark TQ 80% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.275 Nm/A; Speed: 1000/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 28,86 28,85 28,81 28,64 28,90 28,82 28,69 28,61 28,82 28,71
1024210 VM1698-4 30,50 29,50 29,75 30,00 30,75 30,25 29,75 29,75 29,75 29,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 28,86 28,88 28,81 28,78 28,80 28,69 28,86 28,82 28,89 28,87
1024210 VM1698-4 29,50 29,75 30,25 30,00 30,00 30,25 30,25 29,50 30,50 30,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 28,75 28,69 28,85 28,84 28,78 28,74 28,78 28,69 28,70 28,77
1024210 VM1698-4 29,75 31,00 30,50 30,25 30,00 30,50 30,75 29,50 30,75 29,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 28,77 28,85 28,95 28,75 28,70 28,75 28,90 28,71 28,74 28,63
1024210 VM1698-4 30,50 30,00 30,00 30,75 29,75 30,50 29,75 30,25 29,75 30,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 28,88 28,66 28,95 28,76 28,84 28,86 28,86 28,86 28,85 28,87
1024210 VM1698-4 30,50 30,50 30,50 29,75 30,75 30,75 31,00 30,50 28,75 30,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 28,74 28,84 28,92 28,88 28,75 28,71 28,80 28,86 28,94 28,82
1024210 VM1698-4 30,25 30,75 30,75 30,75 30,75 30,00 30,25 30,50 29,50 30,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 28,75 28,79 28,73 28,92 28,73 28,74 28,88 28,84 28,92 28,80
1024210 VM1698-4 30,50 30,00 30,00 30,00 30,00 30,00 30,75 29,00 30,50 30,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 28,81 28,81 28,83 28,92 28,96 28,90 28,94 29,00 28,81 28,88
1024210 VM1698-4 30,75 31,00 30,50 30,50 30,25 30,50 30,50 30,25 31,00 30,25
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 _h Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 28,70
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 26,69

T o USL 30,71
Remark TQ 80% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.275 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 28,96 28,84 28,84 28,79 28,91 28,65 28,69 28,78 28,84 28,84
1024210 VM1698-4 30,00 30,25 30,25 28,25 29,75 30,00 30,00 30,00 30,50 30,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 28,85 28,87 28,72 28,76 28,83 28,79 28,88 28,78 28,94 28,87
1024210 VM1698-4 30,50 30,00 30,00 29,50 30,25 31,00 31,00 30,75 30,00 29,25
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  22.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No.  1012339_h Char.Descr. 1K1D Inspection Val. 28,70 2,01 i UsL 30,71
Serial No. 200695 Unit Nm  -201 ILSL 2669
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 22.10.2021 08:07:48 to 22.10.2021 08:23:04
Rem.  TQ 80% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.275 Nm/A; Speed: 1000/50 rpm;
= USL
30,5
30,0
1 29,5%
= +— - — - — - — - — - — - = - — - = - - - - — = _ X+3s
& 200 o s S ot s [ S e PP e BN o o SR
S 285- o8
¥ |
- |
28,0
27,57
27,07
= LSL
26,5 I I I I I I I I I I
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s X+3s
o5 7LSL ‘ )‘< ‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R e L 01
2 20+ | : | —20 & 99,5
g - NN -8 % °
g1 NN B8 = 0 £
e k! 2T w 0 &
5 10 ‘ ‘ ~10 % <
2 1 o2 5 95 '
o | | Fe 8
< Sj I j5 [] 99,5
] | | C x 0,1
1 A, - 99,99
O‘\H‘HH‘HH‘HH‘H\‘HH‘HH‘HH‘\\ 0 0,001 T [ T T T T T T T
26,5 27,0 27,5 28,0 28,5 29,0 29,5 30,0 30,5 26,5 27,0 275 280 285 29,0 2955 300 305
1K1D [Nm] ND _, 1K1D [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 28.70 X 28.9100
LSL 26.69 Xmin 28.73 X-3s 28.6471
usL 30.71 Xmax 29.12 X+3s 29.1729
T 4.02 R 0.39 6s 0.5258
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 7.65
Critical capability index = Cmk 6.85
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 _h Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 28,70
Ord. No 1BD35T 1S-A Ser.No 200695 LSL 26,69
T o USL 30,71
Remark TQ 80% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.275 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200695 1K1D 28,96 28,94 28,92 28,75 29,04 28,94 28,77 28,79 28,89 28,83
200695 1K1D 31,00 30,00 31,00 30,00 31,00 30,00 30,00 30,00 30,00 29,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200695 1K1D 28,94 29,01 28,96 28,90 28,96 28,80 28,98 28,90 28,98 28,96
200695 1K1D 30,00 30,00 31,00 30,00 30,00 30,00 30,00 30,00 31,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200695 1K1D 28,81 28,78 28,96 28,89 28,91 28,84 28,91 28,80 28,80 28,86
200695 1K1D 30,00 31,00 31,00 30,00 30,00 31,00 31,00 30,00 31,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200695 1K1D 28,93 28,96 29,07 28,81 28,81 28,86 28,97 28,84 28,80 28,75
200695 1K1D 31,00 30,00 30,00 31,00 30,00 31,00 30,00 30,00 30,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200695 1K1D 28,94 28,74 29,07 28,84 28,91 28,98 28,97 28,93 28,90 28,97
200695 1K1D 31,00 30,00 31,00 30,00 31,00 31,00 31,00 31,00 30,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200695 1K1D 28,82 28,91 29,02 28,99 28,81 28,77 28,89 28,93 29,03 28,89
200695 1K1D 30,00 31,00 31,00 31,00 31,00 31,00 31,00 30,00 30,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200695 1K1D 28,83 28,90 28,83 29,03 28,81 28,80 28,97 28,94 29,04 28,85
200695 1K1D 31,00 30,00 30,00 30,00 30,00 30,00 31,00 31,00 31,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200695 1K1D 28,87 28,95 28,96 29,00 29,04 28,98 29,01 29,12 28,92 28,95
200695 1K1D 31,00 31,00 31,00 31,00 30,00 30,00 31,00 30,00 31,00 30,00
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 _h Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 28,70
Ord. No 1BD35T 1S-A Ser.No 200695 LSL 26,69

T o USL 30,71
Remark TQ 80% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.275 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
200695 1K1D 29,04 28,94 28,95 28,89 29,05 28,73 28,77 28,93 28,96 28,95
200695 1K1D 30,00 31,00 31,00 30,00 30,00 30,00 30,00 30,00 31,00 31,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200695 1K1D 28,92 28,94 28,77 28,83 28,94 28,92 28,99 28,81 29,06 28,92
200695 1K1D 31,00 30,00 30,00 29,00 30,00 31,00 31,00 31,00 30,00 29,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: 1BD-1B035A-1K1D-1ZB Angle degree: 30°
Serial no: 1012339 Test torque: 28,7 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  21.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012339 _g¢ Char.Descr. VM1698-4 Inspection Val. 28,70 2,01 i UsL 30,71
Serial No. 1024210 Unit Nm  -201 ILSL 2669
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 21.10.2021 15:48:58 to 21.10.2021 17:12:56
Rem.  TQ 80% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.275 Nm/A; Speed: 1000/50 rpm;
= USL
30,5
30,0~
! =
= 29,5 E
Z B
= 29,0
o'o T S AT L I A SRV Y., - VARV ~. Kooy S v, VAP YN kvi Z+3S
8 28,5{ NAATAYA A A 7 X NN N AN 7 P AN AN >€7 Z N7 pYAYA %M%*fo X'3S
9 R
2 |
S 28,0
27,57
27,07
= LSL
26,5 \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-883s *-36+3s
35 7LSL ‘x‘ USLﬁ 35 LSL >‘(‘ USL 0,001
B F 1 99,99 H“
130 |l f30w - 01
L>)‘ 3 e E =2 99,5 ;A
g 257 1| 25 3 95 5
S b E c 1 —
820 1 F205 g 70 3 =2
=73 F T = Q.
215 Il "5 a 30 | 0 &
S . 7 ' - ‘ I
2107 I 10§ ° 0 %
< 3 = [} i 99,5
5 I (B 5 0,1 \‘
E ‘ | E (HE 99,99
O‘\\\‘\\\\‘\\\\‘\\H‘HH‘HH‘HH‘HH‘\\ O 0,001 T [ T T T [ T T T T T
26,5 27,0 27,5 28,0 28,5 29,0 29,5 30,0 30,5 26,5 27,0 275 280 285 29,0 2955 300 305
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 28.70 X 28.6196
LSL 26.69 Xmin 28.54 X-3s 28.5135
usL 30.71 Xmax 28.71 X+3s 28.7257
T 4.02 R 0.17 6s 0.2122
N<r> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 18.95
Critical capability index = Cmk 18.19
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012339 g Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 28,70

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 26,69

T o USL 30,71

Remark TQ 80% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.275 Nm/A; Speed: 1000/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 28,62 28,54 28,61 28,64 28,62 28,63 28,61 28,65 28,62 28,64
1024210 VM1698-4 363,00 | 358,25 @ 361,75 | 360,00 | 357,50 @ 355,75 356,25 @ 358,25 | 361,75 | 358,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 28,55 28,58 28,61 28,61 28,65 28,59 28,63 28,61 28,65 28,62
1024210 VM1698-4 354,00 | 358,00 @ 358,25 | 358,00 | 358,50 @ 355,00 356,00 356,75 | 353,00 | 360,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 28,65 28,60 28,58 28,69 28,67 28,57 28,56 28,61 28,61 28,60
1024210 VM1698-4 356,25 | 357,75 | 357,50 | 356,75 | 358,25 @ 356,00 354,75 359,75 | 355,50 | 353,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 28,62 28,62 28,62 28,64 28,64 28,62 28,61 28,70 28,60 28,66
1024210 VM1698-4 355,50 | 357,50 | 355,75 | 359,50 | 358,00 @ 354,75 354,50 357,25 | 358,75 | 357,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 28,57 28,65 28,59 28,69 28,61 28,62 28,60 28,69 28,66 28,63
1024210 VM1698-4 356,75 | 359,00 @ 354,00 | 359,50 | 355,75 @ 357,75 357,50 357,50 | 356,00 | 360,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 28,65 28,61 28,57 28,62 28,63 28,65 28,63 28,59 28,61 28,68
1024210 VM1698-4 358,25 | 357,75 | 355,50 | 359,50 | 355,00 358,50 357,50 @ 353,25 | 356,50 | 357,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 28,59 28,56 28,66 28,65 28,61 28,59 28,71 28,61 28,61 28,62
1024210 VM1698-4 356,00 | 357,75 | 357,25 | 357,00 | 353,75 @ 355,00 358,75 356,25 | 353,50 | 356,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 28,56 28,63 28,67 28,62 28,55 28,58 28,63 28,59 28,61 28,60
1024210 VM1698-4 353,50 | 357,75 | 352,25 | 357,50 | 356,25 @ 355,75 355,25 @ 356,75 | 357,75 | 356,75
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012339 g Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 28,70
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 26,69

T S USL 30,71
Remark TQ 80% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.275 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 28,67 28,58 28,61 28,61 28,63 28,57 28,56 28,62 28,61 28,69
1024210 VM1698-4 356,25 | 352,00 | 353,50 355,00 364,25 | 355,25 | 356,50 @ 358,25 | 355,50 | 356,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 28,61 28,66 28,61 28,60 28,62 28,63 28,63 28,58 28,64 28,68
1024210 VM1698-4 355,75 | 354,50 | 354,50 354,50 354,00 | 357,00 @ 356,75 | 349,25 | 355,50 | 357,00
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  21.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012339 g Char.Descr. 1K1D Inspection Val. 28,70 2,01 EUSL 30,71
Serial No. 200695 Unit Nm 2,01 ILSL 26,69
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 21.10.2021 15:48:59 to 21.10.2021 17:12:56
Rem.  TQ 80% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.275 Nm/A; Speed: 1000/50 rpm;
e USL
30,5
30,0
1 29,5%
£ 290- _
= SR OO TS P BT T X S
— 28,5
v T
- |
28,0
27,5
27,04
= LSL
26,5 I I I I I I I I I I
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*38s
o5 7LSL ‘)‘<‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R ! L 01
%20 [ -20 & 99,5
§ - I - &, 5
g 157 I "2 = 70 3 =
2 - I SOy "
2 7 o2 5 95 '
o Il Fe 8
< 5 F5 © 99,5
] Il C o 0,1
] I Fﬂ B 99,99
O‘\H‘\\\\‘H\\‘\\H‘HH‘HH‘HH‘HH‘\\ O 0,001 T [ T T T T T T T T
26,5 27,0 27,5 28,0 28,5 29,0 29,5 30,0 30,5 26,5 27,0 275 28,0 285 29,0 295 30,0 30,5
1K1D [Nm] ND _, 1K1D [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 28.70 X 28.7293
LSL 26.69 Xmin 28.70 X-3s 28.6519
USL 30.71 Xmax 28.80 X+3s 28.8067
T 4.02 R 0.10 6s 0.1547
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 25.98
Critical capability index = Cmk 25.60
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012339 g Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 28,70
Ord. No 1BD35T 1S-A Ser.No 200695 LSL 26,69
T o USL 30,71
Remark TQ 80% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.275 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200695 1K1D 28,73 28,70 28,72 28,74 28,73 28,73 28,72 28,77 28,73 28,76
200695 1K1D 364,00 | 360,00 @ 363,00 @ 361,00 | 359,00 357,00 358,00 359,00 @ 362,00 | 359,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200695 1K1D 28,70 28,70 28,71 28,74 28,76 28,72 28,72 28,70 28,75 28,71
200695 1K1D 356,00 | 360,00 @ 359,00 @ 360,00 | 360,00 356,00 358,00 357,00 @ 356,00 | 363,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200695 1K1D 28,75 28,70 28,70 28,76 28,72 28,70 28,70 28,75 28,71 28,71
200695 1K1D 358,00 | 359,00 @ 358,00 @ 357,00 | 359,00 @ 358,00 356,00 361,00 @ 356,00 | 355,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200695 1K1D 28,77 28,70 28,75 28,76 28,76 28,73 28,72 28,80 28,71 28,79
200695 1K1D 357,00 | 359,00 357,00 | 361,00 | 359,00 @ 356,00 356,00 359,00 @ 360,00 | 359,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200695 1K1D 28,71 28,79 28,72 28,75 28,70 28,73 28,75 28,77 28,73 28,75
200695 1K1D 358,00 | 361,00 @ 355,00 @ 360,00 | 359,00 @ 359,00 359,00 359,00 358,00 | 362,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200695 1K1D 28,73 28,73 28,70 28,73 28,73 28,77 28,72 28,71 28,71 28,77
200695 1K1D 359,00 | 359,00 356,00 @ 361,00 | 356,00 @ 359,00 359,00 354,00 @ 359,00 | 357,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200695 1K1D 28,71 28,70 28,71 28,74 28,75 28,70 28,76 28,70 28,73 28,72
200695 1K1D 357,00 | 359,00 @ 359,00 @ 358,00 | 356,00 357,00 359,00 357,00 @ 354,00 | 358,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200695 1K1D 28,70 28,72 28,76 28,72 28,70 28,71 28,76 28,70 28,72 28,70
200695 1K1D 354,00 | 360,00 @ 353,00 @ 358,00 | 358,00 358,00 356,00 358,00 @ 359,00 | 358,00
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012339 g Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 28,70
Ord. No 1BD35T 1S-A Ser.No 200695 LSL 26,69

T S USL 30,71
Remark TQ 80% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.275 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
200695 1K1D 28,77 28,71 28,74 28,70 28,71 28,71 28,71 28,72 28,74 28,80
200695 1K1D 356,00 | 353,00 | 355,00 355,00 366,00 | 357,00 357,00 @ 359,00 @ 360,00 | 358,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200695 1K1D 28,75 28,74 28,75 28,70 28,74 28,70 28,74 28,70 28,72 28,74
200695 1K1D 357,00 | 355,00 | 356,00 356,00 353,00 | 357,00 @ 358,00 @ 352,00 @ 358,00 | 357,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: 1BD-1B035A-1K1D-1ZB Angle degree: 360°
Serial no: 1012339 Test torque: 28,7 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Homologation of nutrunners

Document no:

Date:

a)

b)

Note:

Multi-stage tightening system

Single-stage tightening system

Manufacturer: Apex Tool Group

Test torque: Tq max.
Hard joint (H)

Soft joint (L)

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

ka

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

015/2021
28.10.2021

Test sheet no. 4

Machine Capability Study 100 %

Speed 50 rpm

O Speed 100 %
Serial no: 1012339
35,00 Nm

210,75 Nm / Revolution Angle degree

17,47 Nm / Revolution Angle degree

H

32,55-37,45 Nm
7%
35,13 Nm
0,07 Nm
0,44 Nm
11,23
10,65

11,23
10,65

Capability is reached if minimum C,, value 21.67
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4,0%

1255 rpm

30°
360°
L

32,55-37,45 Nm
7%
34,93 Nm
0,03 Nm
0,18 Nm
26,66
25,92





Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen | Operator Name  Siinder Date  22.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No.  1012339_b Char.Descr. VM1698-4 Inspection Val. 35,00 2,45 EUSL 37,45

Serial No. 1024210 Unit Nm 245 ILSL 3255
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 22.10.2021 07:42:00 to 22.10.2021 07:57:46

Rem.  TQ 100% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.252 Nm/A; Speed: 1000/50 rpm;

USL
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w
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e e O
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(o8]
(6]
o b b b by

33
LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3%+3s
o5 7LSL ‘ )‘< ‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R ]| L 01
%20 il -20 & 99,5
3 - ] -3, s 5
g 1k Sz o o &
e 1 - & %
[0 - [ e T
£10- 1k “10 £ o 30 70 &
2 | Eo2 5 95 !
o 1t | Fe 8
< 5 5 © 99,5
] | | C 4 0,1
] i '\L r 99,99
0 LI B B B B 0 0,001 T T T T T T T T T T T T T T T T T T
33 34 35 36 37 33 34 36 37
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 35.00 X 35.1253
LSL 32.55 Xmin 34.92 X-3s 34.9071
USL 37.45 Xmax 35.27 X+3s 35.3435
T 4.90 R 0.35 6s 0.4364
N<t> 100 p<T> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 11.23
Critical capability index = Cmk 10.65
S The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 b Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 35,00

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 32,55

T o USL 37,45

Remark TQ 100% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.252 Nm/A; Speed: 1000/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 35,05 35,03 35,10 35,10 35,13 35,21 35,12 35,11 35,23 35,17
1024210 VM1698-4 30,25 30,00 30,00 30,25 29,50 30,00 30,00 30,25 30,25 29,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 35,07 34,92 35,00 35,15 35,19 35,21 35,03 35,01 35,04 35,06
1024210 VM1698-4 29,50 29,25 29,50 29,50 30,75 30,50 30,25 30,50 30,00 30,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 34,98 35,02 35,11 35,07 35,10 35,22 35,23 35,21 35,25 35,17
1024210 VM1698-4 30,25 30,00 30,00 30,25 30,00 30,50 30,50 30,00 30,50 30,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 35,08 35,17 35,08 35,10 35,19 35,19 34,99 35,09 35,09 35,18
1024210 VM1698-4 30,25 30,50 31,00 30,00 30,00 30,75 30,00 30,00 30,25 30,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 34,99 35,10 35,17 35,11 35,27 35,09 35,24 35,08 35,13 35,08
1024210 VM1698-4 30,25 30,00 30,00 30,75 31,00 30,00 30,75 30,25 30,50 30,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 35,06 35,17 35,06 35,09 35,12 35,00 35,05 35,12 35,19 35,08
1024210 VM1698-4 30,50 30,25 31,00 30,50 30,50 30,75 30,25 30,50 30,50 30,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 35,13 35,18 35,10 35,27 35,16 35,02 35,11 35,14 35,20 35,09
1024210 VM1698-4 30,75 30,25 31,00 31,00 29,25 30,75 30,75 30,50 31,75 30,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 35,20 35,10 35,19 35,12 35,14 35,25 35,22 35,13 35,11 35,08
1024210 VM1698-4 30,75 30,25 30,00 30,50 30,75 31,00 30,50 30,00 29,75 30,00
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 b Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 35,00
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 32,55

T o USL 37,45
Remark TQ 100% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.252 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 35,11 35,06 35,20 35,21 35,20 35,07 35,09 35,12 35,21 35,07
1024210 VM1698-4 30,50 30,75 30,25 30,25 30,75 31,00 30,75 30,50 31,00 30,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 35,19 35,22 35,14 35,20 35,11 35,18 35,03 35,14 35,18 35,21
1024210 VM1698-4 30,00 30,25 29,75 30,50 30,50 30,75 29,75 30,00 30,25 30,50
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  22.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012339 b Char.Descr. 1K1D Inspection Val. 35,00 2,45 i UsL 37,45
Serial No. 200695 Unit Nm 245 ILSL 3255
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 22.10.2021 07:42:01 to 22.10.2021 07:57:48
Rem.  TQ 100% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.252 Nm/A; Speed: 1000/50 rpm;
1 USL
37
1 36
E o e X+3s
X,xé K X R XX v Xt s X S 5;%%;:;?%
%’ 35 R j%&i{xi SRR R v YK T N RRCTTRITKRS KN T IR RN N T A X’i@gi ,,,,, X-3s
g ]
=
34—
33
i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3%+3s
20 LSL ‘ )‘< ‘ USL 20 LSL USL 0,001
i L 1 99,99
t )| = 0.1
2 16 . —16 & 99,5
g ] ! I 5
g 127 Al 22 = 70 3 =
2 . il L& "
% g 1l -8 = o 30 70 &
2 L2 5 95 !
2 | | 3
< 4 F4 99,5
| 'R | o 0,1
LM N 99,99
O\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\O 0,001\\\ LI R [ T | [
33 34 35 36 37 33 34 36 37
1K1D [Nm] ND _ 1K1D [Nm] ND _
Drawing Values Collected Values Statistics
Tm 35.00 X 35.2380
LSL 32.55 Xmin 35.06 X-3s 35.0004
usL 37.45 Xmax 35.41 X+3s 35.4756
T 4.90 R 0.35 6s 0.4752
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 10.31
Critical capability index Cmk 9.31
S The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012339_b1.DFD

SN: 1012339 Page 37 of 67





Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 b Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 35,00
Ord. No 1BD35T 1S-A Ser.No 200695 LSL 32,55
T o USL 37,45
Remark TQ 100% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.252 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200695 1K1D 35,14 35,20 35,24 35,29 35,32 35,38 35,24 35,31 35,36 35,30
200695 1K1D 31,00 31,00 30,00 31,00 30,00 30,00 30,00 31,00 30,00 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200695 1K1D 35,22 35,06 35,11 35,30 35,29 35,33 35,15 35,15 35,20 35,14
200695 1K1D 30,00 30,00 30,00 30,00 31,00 31,00 30,00 31,00 30,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200695 1K1D 35,11 35,10 35,26 35,19 35,23 35,30 35,36 35,35 35,35 35,27
200695 1K1D 30,00 31,00 31,00 31,00 30,00 31,00 31,00 30,00 31,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200695 1K1D 35,19 35,25 35,17 35,20 35,30 35,29 35,10 35,16 35,22 35,28
200695 1K1D 30,00 31,00 31,00 30,00 30,00 31,00 30,00 30,00 31,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200695 1K1D 35,12 35,22 35,30 35,25 35,37 35,22 35,33 35,19 35,19 35,19
200695 1K1D 31,00 30,00 30,00 31,00 31,00 31,00 32,00 31,00 31,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200695 1K1D 35,17 35,26 35,16 35,18 35,23 35,15 35,15 35,23 35,34 35,16
200695 1K1D 31,00 31,00 32,00 31,00 31,00 31,00 30,00 31,00 31,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200695 1K1D 35,21 35,29 35,23 35,41 35,24 35,09 35,26 35,23 35,30 35,17
200695 1K1D 31,00 31,00 32,00 31,00 31,00 31,00 31,00 31,00 32,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200695 1K1D 35,25 35,21 35,30 35,20 35,23 35,35 35,35 35,20 35,19 35,18
200695 1K1D 31,00 31,00 30,00 31,00 31,00 31,00 31,00 30,00 30,00 30,00
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 b Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 35,00
Ord. No 1BD35T 1S-A Ser.No 200695 LSL 32,55

T o USL 37,45
Remark TQ 100% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.252 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
200695 1K1D 35,17 35,20 35,35 35,32 35,30 35,11 35,18 35,25 35,37 35,16
200695 1K1D 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200695 1K1D 35,35 35,35 35,23 35,32 35,19 35,27 35,09 35,26 35,31 35,31
200695 1K1D 30,00 31,00 30,00 31,00 31,00 31,00 30,00 30,00 31,00 31,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: 1BD-1B035A-1K1D-1ZB Angle degree:  30°
Serial no: 1012339 Test torque: 35,0 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  21.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No.  1012339_a Char.Descr. VM1698-4 Inspection Val. 35,00 2,45 i USL 37,45
Serial No. 1024210 Unit Nm 245 ILSL 3255
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 21.10.2021 13:28:13 to 21.10.2021 14:48:21
Rem.  TQ 100% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.255 Nm/A; Speed: 1000/50 rpm;
1 USL
37
1 ]
'g‘ 36 N
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Y e -
9 35 TEs050a0d S Ea s SRR DB = % SOTHCORRI LT BIBTTosX (X ¥
© -
s
> 34
33
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\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x38s
35 7LSL ‘>‘(‘ USLﬁ 35 LSL USL 0,001
B £ 1 99,99
1303 If| 30 & 01
3. ] It F= 99,5
8 25 E ‘ ‘ ‘ ; 25 5\ 95 5
S b E c 1 —
@20 I 203 g 70 3 R
215 I 158 o a0 0 &
e ! - !
%10 | = i 0
< I ‘ = Q 99,5
5 i F5 @ 0,1
B M E 99,99
O\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\O 0,001\\\ LI R [ T | [
33 34 35 36 37 33 34 36 37
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 35.00 X 34.9322
LSL 32.55 Xmin 34.86 X-3s 34.8403
USL 37.45 Xmax 35.02 X+3s 35.0241
T 4.90 R 0.16 6s 0.1838
N<t> 100 p<t> 100.00000 %
N >yusL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 26.66
Critical capability index = Cmk 25.92
S The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
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Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012339 _a Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 35,00

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 32,55

T o USL 37,45

Remark TQ 100% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.255 Nm/A; Speed: 1000/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 34,89 34,92 34,92 34,92 34,91 34,90 34,92 34,93 35,02 34,93
1024210 VM1698-4 368,50 | 363,75 @ 362,00 @ 361,75 | 367,00 360,75 368,75 367,25 | 367,75 | 366,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 34,88 34,90 34,97 34,90 35,01 34,94 34,92 34,92 34,90 34,96
1024210 VM1698-4 364,50 | 368,25 @ 370,00 @ 362,25 | 368,75 @ 366,00 368,25 370,75 | 363,50 | 359,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 34,93 34,93 34,89 34,86 34,90 34,90 34,95 34,95 34,92 34,97
1024210 VM1698-4 362,25 | 370,50 & 362,00 @ 366,25 | 363,00 367,00 360,00 364,50 @ 366,00 | 367,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 34,92 34,95 34,95 34,94 34,95 34,89 34,92 34,98 34,93 34,97
1024210 VM1698-4 371,00 | 366,50 @ 364,00 @ 361,75 | 360,25 @ 365,25 365,00 365,50 | 365,00 | 364,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 34,92 34,90 34,97 34,92 34,92 34,95 34,92 34,91 34,86 34,94
1024210 VM1698-4 360,75 | 361,75 @ 361,25 | 367,00 | 361,00 360,25 358,25 362,75 | 363,50 | 362,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 34,93 34,97 34,91 35,00 34,97 34,88 34,92 34,94 34,95 34,94
1024210 VM1698-4 365,00 | 365,00 361,75 | 362,25 | 362,25 @ 355,75 364,00 365,25 | 357,75 | 358,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 34,92 34,94 34,92 34,92 34,91 34,96 34,90 34,94 34,92 34,94
1024210 VM1698-4 359,50 | 362,25 @ 357,25 | 361,00 | 357,75 @ 357,75 363,50 362,00 @ 363,25 | 360,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 34,95 34,93 34,96 34,94 34,92 34,91 34,91 34,95 34,92 34,96
1024210 VM1698-4 360,50 | 365,25 | 361,25 | 359,75 | 358,75 361,00 358,50 359,75 | 360,25 | 361,50
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012339 _a Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 35,00
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 82,55

T S USL 37,45
Remark TQ 100% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.255 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 34,87 34,96 34,96 34,99 34,94 34,92 34,93 34,97 35,00 34,97
1024210 VM1698-4 360,25 | 357,00 | 358,75 357,75 360,50 | 363,00 @ 353,50 @ 361,25 | 359,75 | 354,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 34,92 34,92 34,95 34,92 34,90 34,98 34,92 34,92 34,92 34,96
1024210 VM1698-4 360,50 | 362,00 | 359,00 358,75 360,00 | 358,75 | 359,00 @ 358,25 | 361,00 | 366,25
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  21.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012339 _a Char.Descr. 1K1D Inspection Val. 35,00 2,45 i UsL 37,45
Serial No. 200695 Unit Nm 245 ILSL 3255
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 21.10.2021 13:28:14 to 21.10.2021 14:44:09
Rem.  TQ 100% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.255 Nm/A; Speed: 1000/50 rpm;
4 USsL
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Value No. _,
*38s *-883s
35 LSL X USL .o LSL X USL 4 901
B = 1 99,99 Il
130 l f30w 01
L>)‘ 3 | : | E =2 99,5 T ;?\
g 257 Il =25 3 95 | 5
> ] £ c 1 T —
g 20 N 2038 © 70 | 30 =
= N = g = I 'D__'
S . 7 I - ‘ I
. lOE ‘ ‘ ;10 = 5 | 95
< : r © i : 99,5
5 il E5 0,1 i
E | E [ 99,99
O LI B B B B O 0,001 T T T T T T T T T T T T T T T T T T T T T T
33 34 35 36 37 33 34 35 36 37
1K1D [Nm] ND _, 1K1D [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 35.00 X 35.0361
LSL 32.55 Xmin 35.00 X-3s 34.9430
usL 37.45 Xmax 35.14 X+3s 35.1292
T 4.90 R 0.14 6s 0.1862
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 26.31
Critical capability index Cmk 25.92
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012339 _a Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 35,00
Ord. No 1BD35T 1S-A Ser.No 200695 LSL 32,55
T o USL 37,45
Remark TQ 100% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.255 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200695 1K1D 35,01 35,01 35,04 35,03 35,07 35,00 35,03 35,03 35,07 35,02
200695 1K1D 369,00 | 365,00 @ 363,00 @ 363,00 | 368,00 362,00 370,00 368,00 368,00 | 368,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200695 1K1D 35,00 35,00 35,11 35,00 35,09 35,07 35,01 35,02 35,00 35,09
200695 1K1D 365,00 | 369,00 @ 371,00 @ 364,00 | 370,00 @ 366,00 369,00 373,00 365,00 | 361,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200695 1K1D 35,00 35,04 35,02 35,00 35,00 35,05 35,03 35,08 35,01 35,06
200695 1K1D 363,00 | 371,00 @ 363,00 @ 368,00 | 364,00 368,00 362,00 366,00 367,00 | 368,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200695 1K1D 35,01 35,02 35,06 35,03 35,03 35,00 35,00 35,06 35,02 35,10
200695 1K1D 373,00 | 367,00 @ 366,00 @ 363,00 | 361,00 366,00 366,00 367,00 366,00 | 364,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200695 1K1D 35,01 35,02 35,04 35,04 35,02 35,03 35,01 35,01 35,00 35,02
200695 1K1D 361,00 | 363,00 362,00 @ 368,00 | 362,00 363,00 359,00 364,00 365,00 | 363,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200695 1K1D 35,02 35,07 35,02 35,06 35,08 35,01 35,02 35,02 35,06 35,03
200695 1K1D 366,00 | 367,00 @ 363,00 @ 364,00 | 364,00 356,00 365,00 366,00 358,00 | 360,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200695 1K1D 35,02 35,07 35,00 35,05 35,02 35,00 35,04 35,01 35,01 35,08
200695 1K1D 361,00 | 363,00 360,00 @ 362,00 | 359,00 358,00 366,00 363,00 365,00 | 361,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200695 1K1D 35,05 35,06 35,09 35,06 35,01 35,01 35,03 35,05 35,06 35,07
200695 1K1D 361,00 | 367,00 @ 363,00 @ 361,00 | 360,00 362,00 359,00 361,00 @ 362,00 | 362,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012339_al.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012339 _a Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 35,00
Ord. No 1BD35T 1S-A Ser.No 200695 LSL 82,55

T S USL 37,45
Remark TQ 100% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.255 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
200695 1K1D 35,00 35,07 35,06 35,10 35,01 35,02 35,01 35,05 35,07 35,14
200695 1K1D 361,00 | 358,00 | 359,00 359,00 361,00 | 364,00 @ 355,00 @ 364,00 @ 361,00 | 356,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200695 1K1D 35,04 35,01 35,06 35,07 35,02 35,09 35,06 35,01 35,00 35,02
200695 1K1D 361,00 | 363,00 | 359,00 359,00 361,00 | 359,00 @ 361,00 @ 360,00 | 357,00 | 357,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: 1BD-1B035A-1K1D-1ZB Angle degree: 360°
Serial no: 1012339 Test torque: 35,0 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Homologation of nutrunners

Document no: 015/2021
Date: 28.10.2021
General Specifications
Manufacturer: Apex Tool Group Tool type:  Fixtured Spindle
Model: 1BD-1B035A-1K1D-1ZB Serial no: 1012339
Torque range: 3,5Nm to 35 Nm

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

Capability examination

Snugfit value: 7 Nm Torque tolerance £ 7 %
Target torque: 21 Nm Tolerance: 0,86 % + 0,43 %
Angle degree: 40° Tolerance: 1,7° +0,8°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 21,08 40,00 21,08 40,50 0,00 0,50
2 20,77 40,00 20,77 40,00 0,00 0,00
3 21,11 40,00 21,10 40,25 0,01 0,25
4 20,75 40,00 20,77 39,75 0,02 0,25
5 21,05 40,00 21,03 39,75 0,02 0,25
6 20,87 40,00 20,84 40,00 0,03 0,00
7 21,08 40,00 21,06 40,00 0,02 0,00
8 21,14 40,00 21,16 40,25 0,02 0,25
9 20,80 40,00 20,80 40,00 0,00 0,00

10 21,18 40,00 21,24 40,50 0,06 0,50
1 20,71 40,00 20,73 39,50 0,02 0,50
12 21,05 40,00 21,07 40,25 0,02 0,25
13 20,83 40,00 20,81 40,00 0,02 0,00
14 21,08 40,00 21,00 40,25 0,08 0,25
15 20,83 40,00 20,87 39,75 0,04 0,25
16 21,24 40,00 21,28 40,25 0,04 0,25
17 20,85 40,00 20,78 39,50 0,07 0,50
18 21,38 40,00 21,38 40,25 0,00 0,25
19 20,92 40,00 20,89 39,75 0,03 0,25
20 20,99 40,00 21,01 40,00 0,02 0,00
21 20,73 40,00 20,70 39,75 0,03 0,25
22 20,97 40,00 20,99 40,00 0,02 0,00
23 21,46 40,00 21,41 40,50 0,05 0,50
24 20,84 40,00 20,82 39,75 0,02 0,25
25 21,16 40,00 21,17 40,00 0,01 0,00
26 20,87 40,00 20,84 39,75 0,03 0,25
27 20,92 40,00 20,90 40,00 0,02 0,00
28 20,70 40,00 20,71 39,75 0,01 0,25
29 21,19 40,00 21,16 40,00 0,03 0,00
30 20,90 40,00 20,88 39,75 0,02 0,25
31 21,10 40,00 21,06 40,00 0,04 0,00
32 20,90 40,00 20,91 40,00 0,01 0,00
33 20,98 40,00 20,94 40,00 0,04 0,00
34 21,27 40,00 21,23 40,00 0,04 0,00
35 20,89 40,00 20,85 39,75 0,04 0,25
36 20,75 40,00 20,78 39,75 0,03 0,25
37 21,14 40,00 21,10 40,00 0,04 0,00
38 20,81 40,00 20,82 39,75 0,01 0,25
39 21,33 40,00 21,30 40,50 0,03 0,50
40 20,78 40,00 20,75 39,75 0,03 0,25
41 21,02 40,00 21,04 40,25 0,02 0,25
42 20,83 40,00 20,83 39,50 0,00 0,50
43 21,25 40,00 21,25 40,25 0,00 0,25
44 20,89 40,00 20,88 39,50 0,01 0,50
45 20,87 40,00 20,86 40,00 0,01 0,00
46 21,12 40,00 21,12 40,00 0,00 0,00
47 20,89 40,00 20,85 39,75 0,04 0,25
48 21,08 40,00 21,09 40,00 0,01 0,00
49 20,88 40,00 20,87 40,00 0,01 0,00
50 21,29 40,00 21,27 40,25 0,02 0,25
51 20,87 40,00 20,85 39,75 0,02 0,25
52 21,08 40,00 21,03 39,75 0,05 0,25
53 20,83 40,00 20,80 39,75 0,03 0,25
54 21,12 40,00 21,08 40,00 0,04 0,00
55 20,89 40,00 20,83 39,75 0,06 0,25
56 21,09 40,00 21,08 39,75 0,01 0,25
57 20,85 40,00 20,81 40,00 0,04 0,00
58 21,06 40,00 21,06 40,00 0,00 0,00
59 20,88 40,00 20,91 39,75 0,03 0,25
60 21,11 40,00 21,05 39,75 0,06 0,25
61 20,86 40,00 20,85 39,75 0,01 0,25
62 21,37 40,00 21,34 40,25 0,03 0,25
63 20,84 40,00 20,79 39,75 0,05 0,25
64 21,28 40,00 21,29 40,50 0,01 0,50
65 21,10 40,00 21,11 39,75 0,01 0,25
66 20,74 40,00 20,75 39,75 0,01 0,25
67 21,17 40,00 21,19 40,25 0,02 0,25
68 20,82 40,00 20,82 39,75 0,00 0,25
69 21,25 40,00 21,21 40,25 0,04 0,25
70 20,88 40,00 20,89 40,00 0,01 0,00
71 21,15 40,00 21,16 40,25 0,01 0,25
72 20,86 40,00 20,87 39,75 0,01 0,25
73 21,27 40,00 21,29 40,50 0,02 0,50
74 20,84 40,00 20,85 39,75 0,01 0,25
75 21,16 40,00 21,15 40,25 0,01 0,25
76 20,91 40,00 20,92 39,50 0,01 0,50
77 21,18 40,00 21,19 40,50 0,01 0,50
78 20,87 40,00 20,87 39,50 0,00 0,50
79 20,97 40,00 20,96 40,00 0,01 0,00
80 20,95 40,00 20,99 39,75 0,04 0,25
81 20,95 40,00 20,92 40,00 0,03 0,00
82 21,01 40,00 21,01 40,00 0,00 0,00
83 20,84 40,00 20,85 39,75 0,01 0,25
84 21,18 40,00 21,20 40,00 0,02 0,00
85 21,08 40,00 21,01 39,75 0,07 0,25
86 21,12 40,00 21,06 40,00 0,06 0,00
87 21,09 40,00 21,05 40,00 0,04 0,00
88 20,75 40,00 20,76 39,75 0,01 0,25
89 21,19 40,00 21,18 40,00 0,01 0,00
90 20,93 40,00 20,91 39,75 0,02 0,25
o1 21,02 40,00 21,03 40,00 0,01 0,00
92 20,91 40,00 20,87 39,50 0,04 0,50
93 21,35 40,00 21,29 40,00 0,06 0,00
94 20,72 40,00 20,74 39,50 0,02 0,50
95 21,09 40,00 21,07 40,25 0,02 0,25
96 20,87 40,00 20,89 39,75 0,02 0,25
97 21,30 40,00 21,28 40,25 0,02 0,25
98 20,92 40,00 20,91 39,75 0,01 0,25
99 21,19 40,00 21,18 40,00 0,01 0,00
100 20,89 40,00 20,85 39,75 0,04 0,25
Standard deviation: 0,018 0,168
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Homologation of nutrunners

Torque [Nm]

Graphical representation

Model: 1BD-1B035A-1K1D-1ZB Serial no: 1012339
Target torque: 21,00 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction

27,3
26,0
24,8
23,5
22,3
21,0 At AASA A A AAAAAAAAAAAAAAAAA A A st A ApA, T TOrdue, Tool
19,7
18,5
17,2
16,0

14,7 t t t t t t t t t
1 10 19 28 37 46 55 64 73 82 91 100

Measurement

—a— Torque, Control

46
45
44
42

41 —e— Angle degree,

40 WMM’!*W Tool
—a— Angle degree,

39 Control
38

36
35

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

Measurement

Angle degree

SN: 1012339 Page 50 of 67





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen | Operator Name  Siinder Date  22.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No.  1012339_k Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 i USL 45,00
,,,,,,,,,, N
Serial No. 1024210 Unit Grad -5,00 : LSL 35,00
Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 22.10.2021 10:02:54 to 22.10.2021 10:16:30
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.167 Nm/A; Speed: 300/50 rpm;
45 USL
44—
1 43i
8 42i
0,41 =
i o s e RV i~ e e X+3s
<t —
R 000526 AKA 560955 e A F5B s R
T Te T s X-3s
) -
238
374
36
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s_X+3s *-3s _ X+3s
40 7LSL ‘ X ‘ USLﬁ 20 LSL ‘ )‘< ‘ USL 0,001
1357 \ \ﬁ‘ \ 35 99.99 B 0,1
520 . e 99,5 ——; ’
§ .- I N ) 95 - 5
3257 F255 — -
] 3 | | E 3 <) 70 : + 30 >,
= 204 ‘ ‘ £20 g = ‘ ‘ o
- F & o 30 i Li— 70 &
g 154 o | F15 o | ! | I
e | F3 5 § ! 95
210 | A | 108 -
| C 3] / | 99,5
5 ! ! F5 X 0,1 I
] ) = | ‘ ‘ 99,99
0 L e s Y I B I I B 0,001 T T T T T T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
VM1698-4 [Grad] ND _ VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics
Tm 40.00 X 39.9450
LSL 35.00 Xmin 39.50 X-3s 39.1647
USL 45.00 Xmax 40.50 X+3s 40.7253
T 10.00 R 1.00 6s 1.5606
N<t> 100 p<T> 100.00000 %
N >yusL 0 p>usL 0.00000%
N <LsL 0 pP<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 6.41
Critical capability index Cmk 6.34
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page

Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 k Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 21,00
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 19,53

T o USL 22,47
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 35.0 Nm; Cu r-Cal.: 2.167 Nm/A; Speed: 300/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 21,08 20,77 21,10 20,77 21,03 20,84 21,06 21,16 20,80 21,24
1024210 VM1698-4 40,50 40,00 40,25 39,75 39,75 40,00 40,00 40,25 40,00 40,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 20,73 21,07 20,81 21,00 20,87 21,28 20,78 21,38 20,89 21,01
1024210 VM1698-4 39,50 40,25 40,00 40,25 39,75 40,25 39,50 40,25 39,75 40,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 20,70 20,99 21,41 20,82 21,17 20,84 20,90 20,71 21,16 20,88
1024210 VM1698-4 39,75 40,00 40,50 39,75 40,00 39,75 40,00 39,75 40,00 39,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 21,06 20,91 20,94 21,23 20,85 20,78 21,10 20,82 21,30 20,75
1024210 VM1698-4 40,00 40,00 40,00 40,00 39,75 39,75 40,00 39,75 40,50 39,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 21,04 20,83 21,25 20,88 20,86 21,12 20,85 21,09 20,87 21,27
1024210 VM1698-4 40,25 39,50 40,25 39,50 40,00 40,00 39,75 40,00 40,00 40,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 20,85 21,03 20,80 21,08 20,83 21,08 20,81 21,06 20,91 21,05
1024210 VM1698-4 39,75 39,75 39,75 40,00 39,75 39,75 40,00 40,00 39,75 39,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 20,85 21,34 20,79 21,29 21,11 20,75 21,19 20,82 21,21 20,89
1024210 VM1698-4 39,75 40,25 39,75 40,50 39,75 39,75 40,25 39,75 40,25 40,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 21,16 20,87 21,29 20,85 21,15 20,92 21,19 20,87 20,96 20,99
1024210 VM1698-4 40,25 39,75 40,50 39,75 40,25 39,50 40,50 39,50 40,00 39,75

Apex Tool Group GmbH
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 k Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 21,00
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 19,53

T o USL 22,47
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 35.0 Nm; Cu r-Cal.: 2.167 Nm/A; Speed: 300/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 20,92 21,01 20,85 21,20 21,01 21,06 21,05 20,76 21,18 20,91
1024210 VM1698-4 40,00 40,00 39,75 40,00 39,75 40,00 40,00 39,75 40,00 39,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 21,03 20,87 21,29 20,74 21,07 20,89 21,28 20,91 21,18 20,85
1024210 VM1698-4 40,00 39,50 40,00 39,50 40,25 39,75 40,25 39,75 40,00 39,75

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012339_kM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  22.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012339 k Char.Descr. 1K1D Inspection Val. 40,00 5,00 i USL 45,00
Serial No. 200695 Unit Grad  -500 ILSL 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 50 / 1024729 nges. 100
Evaluation from 22.10.2021 10:02:55 to 22.10.2021 10:16:31
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.167 Nm/A; Speed: 300/50 rpm;
45 1 USL
44i
43i
42—
B 41
o B —
a 40 ] X
g 39
X7
38
37i
36i
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | ' 99,99
1 — 0,1
1,6 1,6 X 99,5
[8)
s - 2 95 5
21,2 128 . 80 20 z
2 I 0 =
@ ° I | o
508 @ R=0 L0885 % 20 [y R=0 80 =
2 L2 5 95 '
ko] e
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
1K1D [Grad] --- 1K1D [Grad] ---
Drawing Values Collected Values Statistics
Tm 40.00 X 40.0000
LSL 35.00 Xmin 40.00
usL 45.00 Xmax 40.00
T 10.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 k Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 21,00
Ord. No 1BD35T 1S-A Ser.No 200695 LSL 19,53

T o USL 22,47
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 35.0 Nm; Cu r-Cal.: 2.167 Nm/A; Speed: 300/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200695 1K1D 21,08 20,77 21,11 20,75 21,05 20,87 21,08 21,14 20,80 21,18
200695 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200695 1K1D 20,71 21,05 20,83 21,08 20,83 21,24 20,85 21,38 20,92 20,99
200695 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200695 1K1D 20,73 20,97 21,46 20,84 21,16 20,87 20,92 20,70 21,19 20,90
200695 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200695 1K1D 21,10 20,90 20,98 21,27 20,89 20,75 21,14 20,81 21,33 20,78
200695 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200695 1K1D 21,02 20,83 21,25 20,89 20,87 21,12 20,89 21,08 20,88 21,29
200695 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200695 1K1D 20,87 21,08 20,83 21,12 20,89 21,09 20,85 21,06 20,88 21,11
200695 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200695 1K1D 20,86 21,37 20,84 21,28 21,10 20,74 21,17 20,82 21,25 20,88
200695 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200695 1K1D 21,15 20,86 21,27 20,84 21,16 20,91 21,18 20,87 20,97 20,95
200695 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00

Apex Tool Group GmbH
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 k Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 21,00
Ord. No 1BD35T 1S-A Ser.No 200695 LSL 19,53

T o USL 22,47
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 35.0 Nm; Cu r-Cal.: 2.167 Nm/A; Speed: 300/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
200695 1K1D 20,95 21,01 20,84 21,18 21,08 21,12 21,09 20,75 21,19 20,93
200695 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200695 1K1D 21,02 20,91 21,35 20,72 21,09 20,87 21,30 20,92 21,19 20,89
200695 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

Torque graphs

1BD-1B035A-1K1D-1ZB Serial no: 1012339

21,00 Nm
40°

60 % of max. torque
Tool without angle correction

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Homologation of nutrunners

Document no: 015/2021
Date: 28.10.2021
General Specifications
Manufacturer: Apex Tool Group Tool type:  Fixtured Spindle
Model: 1BD-1B035A-1K1D-1ZB Serial no: 1012339
Torque range: 3,5Nm to 35 Nm

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

Capability examination

Snugfit value: 7 Nm Torque tolerance £ 7 %
Target torque: 28 Nm Tolerance: 0,95 % + 0,48 %
Angle degree: 180° Tolerance: 4,0° +2,0°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 28,19 180,00 28,13 180,50 0,06 0,50
2 28,14 180,00 28,09 180,25 0,05 0,25
3 27,94 180,00 27,86 179,25 0,08 0,75
4 28,38 180,00 28,34 180,50 0,04 0,50
5 28,54 180,00 28,45 180,00 0,09 0,00
6 28,31 180,00 28.21 180,00 0,10 0,00
7 28,36 180,00 28,26 180,00 0,10 0,00
8 27,88 180,00 27,82 178,50 0,06 1,50
9 28,30 180,00 28.24 180,25 0,06 0,25

10 28,37 180,00 28,34 180,25 0,03 0,25
11 27,87 180,00 27,84 179,00 0,03 1,00
12 28,42 180,00 28,38 180,25 0,04 0,25
13 28,52 180,00 28,45 180,25 0,07 0,25
14 28,43 180,00 28,32 180,25 0,11 0,25
15 28,13 180,00 28,09 179,25 0,04 0,75
16 28,48 180,00 28,43 180,50 0,05 0,50
17 28,42 180,00 28,34 180,25 0,08 0,25
18 28,40 180,00 28,32 180,25 0,08 0,25
19 28,04 180,00 27,96 179,50 0,08 0,50
20 28,27 180,00 28,22 180,25 0,05 0,25
21 28,36 180,00 28,29 180,50 0,07 0,50
22 28,46 180,00 28,39 180,50 0,07 0,50
23 28,50 180,00 28,47 180,75 0,03 0,75
24 28,20 180,00 28,13 179,75 0,07 0,25
25 27,93 180,00 27,89 179,00 0,04 1,00
26 28,36 180,00 28,31 179,75 0,05 0,25
27 28,37 180,00 28,26 180,25 0,11 0,25
28 28,56 180,00 28,47 180,00 0,09 0,00
29 27,96 180,00 27,90 178,50 0,06 1,50
30 28,38 180,00 28,33 180,50 0,05 0,50
31 28,54 180,00 28,48 180,50 0,06 0,50
32 28,38 180,00 28,29 180,00 0,09 0,00
33 27,82 180,00 2778 178,75 0,04 1,25
34 28,45 180,00 28,39 180,00 0,06 0,00
35 28,45 180,00 28,39 180,25 0,06 0,25
36 28,41 180,00 28,42 180,50 0,01 0,50
37 28,04 180,00 27,98 178,75 0,06 1,25
38 28,33 180,00 28,26 180,25 0,07 0,25
39 28,58 180,00 28,57 180,75 0,01 0,75
40 27,86 180,00 27,84 179,00 0,02 1,00
41 28,53 180,00 28,51 179,75 0,02 0,25
42 28,27 180,00 28,20 181,00 0,07 1,00
43 28,47 180,00 28,39 180,50 0,08 0,50
44 28,04 180,00 27,99 179,00 0,05 1,00
45 28,38 180,00 28,31 180,75 0,07 0,75
46 28,63 180,00 28,52 180,25 0,11 0,25
47 28,72 180,00 28,61 180,50 0,11 0,50
48 27,87 180,00 2778 178,75 0,09 1,25
49 27,90 180,00 27,87 179,50 0,03 0,50
50 28,41 180,00 28,33 180,50 0,08 0,50
51 28,35 180,00 28,31 180,50 0,04 0,50
52 28,55 180,00 28,48 180,75 0,07 0,75
53 28,60 180,00 28,56 180,00 0,04 0,00
54 28,62 180,00 28,56 180,50 0,06 0,50
55 27,88 180,00 27,83 179,25 0,05 0,75
56 28,04 180,00 28,00 179,25 0,04 0,75
57 28,45 180,00 28,38 180,25 0,07 0,25
58 28,41 180,00 28,38 180,50 0,03 0,50
59 28,63 180,00 28,56 180,50 0,07 0,50
60 28,15 180,00 28,11 179,75 0,04 0,25
61 27,90 180,00 27,87 178,75 0,03 1,25
62 28,40 180,00 28,39 180,25 0,01 0,25
63 28,38 180,00 28,37 180,50 0,01 0,50
64 28,68 180,00 28,59 180,50 0,09 0,50
65 28,44 180,00 28,37 180,25 0,07 0,25
66 28,12 180,00 28,04 178,75 0,08 1,25
67 28,35 180,00 28,32 179,75 0,03 0,25
68 28,60 180,00 28,56 180,00 0,04 0,00
69 28,53 180,00 28,49 180,50 0,04 0,50
70 27,84 180,00 27,80 179,50 0,04 0,50
71 28,43 180,00 28,41 180,50 0,02 0,50
72 28,45 180,00 28,38 180,50 0,07 0,50
73 28,01 180,00 27,94 178,75 0,07 1,25
74 27,96 180,00 27,92 177,75 0,04 2,25
75 28,42 180,00 28,36 180,25 0,06 0,25
76 28,46 180,00 28,42 180,75 0,04 0,75
77 28,74 180,00 28,66 180,25 0,08 0,25
78 28,40 180,00 28,35 180,25 0,05 0,25
79 28,47 180,00 28,40 180,25 0,07 0,25
80 28,44 180,00 28,37 180,50 0,07 0,50
81 27,95 180,00 27,89 179,00 0,06 1,00
82 28,36 180,00 28,32 179,75 0,04 0,25
83 28,37 180,00 28,33 180,50 0,04 0,50
84 28,38 180,00 28,34 180,50 0,04 0,50
85 27,94 180,00 27,90 179,00 0,04 1,00
86 28,40 180,00 28,36 179,75 0,04 0,25
87 28,64 180,00 28,49 180,50 0,15 0,50
88 28,69 180,00 28,61 180,25 0,08 0,25
89 27,89 180,00 27,83 179,00 0,06 1,00
90 28,44 180,00 28,42 180,00 0,02 0,00
91 28,47 180,00 28,45 180,25 0,02 0,25
92 27,90 180,00 27,89 179,00 0,01 1,00
93 28,49 180,00 28,42 180,25 0,07 0,25
94 28,52 180,00 28,45 180,25 0,07 0,25
95 28,02 180,00 27,93 179,25 0,09 0,75
96 28,11 180,00 28,06 179,75 0,05 0,25
97 28,37 180,00 28,34 180,25 0,03 0,25
98 28,41 180,00 28,34 180,25 0,07 0,25
99 27,93 180,00 27,86 179,25 0,07 0,75
100 27,97 180,00 27,96 179,00 0,01 1,00
Standard deviation: 0,027 0,401
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Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: 1BD-1B035A-1K1D-1ZB Serial no: 1012339
Target torque: 28,00 Nm 80 % of max. torque
Angle degree: 180° Tool without angle correction

36,4
34,7
33,0
31,4
29,7
28,0
26,3
24,6
23,0
21,3

19,6 t t t t t t t t t
1 10 19 28 37 46 55 64 73 82 91 100

Measurement

—e— Torque, Tool

—a— Torque, Control

193
190
188
185

183 —e— Angle degree,

180 Tool
—a— Angle degree,
177

Control

175
172
170

167 . . . . . . . . .
1 10 19 28 37 46 55 64 73 82 91 100

Measurement
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen | Operator Name  Siinder Date  22.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012339 _| Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 i USL 190,00
,,,,,,,,,, R
Serial No. 1024210 Unit Grad -10,00 : LsL 170,00
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 22.10.2021 09:41:59 to 22.10.2021 09:56:54
Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.187 Nm/A; Speed: 300/50 rpm;
190 USL
185
5 i
IS i}
S T - —-— - — - — - — - — - — - — - — - — - — - = - — - — - — - — - — - — - — X+3s
<t B —
3 1801 A ,@W L R MJW%WX
g X[
s """ —""="——"-"—-"—"-"— - — - — - — - — - % - — - — - — - — - —] X-3s
= ]
> 175
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-3s _ x+3s
30 7LSL ‘ )‘< ‘ USLﬁ 30 LSL USL 0,001
. B ‘ ‘ ‘ r 1 99,99
a Coc S 0,1
S ok FBE 99,5
c ] E >
$20° A 208 ;0% 5 _
3 7 vl F S ©m 10 30 X
= 154 | —15 g f=an o
2] 1| L o 30 0 &
= - [ L ()
107 1l B 2102 5 95 !
< - | | .S 99,5
5 | | I\ | £5 & 0,1 ‘
] \ B 99,99
O T T \I‘ \\L LI R N O 0,001 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 179.9350
LSL 170.00 Xmin 177.75 X-3s 177.9446
usL 190.00 Xmax 181.00 X+3s 181.9254
T 20.00 R 3.25 6s 3.9807
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 5.02
Critical capability index = Cmk 4.99
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012339_IM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 _| Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 28,00

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 26,04

T o USL 29,96

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.187 Nm/A; Speed: 300/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 28,13 28,09 27,86 28,34 28,45 28,21 28,26 27,82 28,24 28,34
1024210 VM1698-4 180,50 | 180,25 | 179,25 | 180,50 | 180,00 180,00 | 180,00 178,50 | 180,25 | 180,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 27,84 28,38 28,45 28,32 28,09 28,43 28,34 28,32 27,96 28,22
1024210 VM1698-4 179,00 | 180,25 | 180,25 | 180,25 | 179,25 180,50 | 180,25 180,25 | 179,50 | 180,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 28,29 28,39 28,47 28,13 27,89 28,31 28,26 28,47 27,90 28,33
1024210 VM1698-4 180,50 | 180,50 | 180,75 | 179,75 | 179,00 @ 179,75 | 180,25 180,00 | 178,50 | 180,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 28,48 28,29 27,78 28,39 28,39 28,42 27,98 28,26 28,57 27,84
1024210 VM1698-4 180,50 | 180,00 | 178,75 | 180,00 | 180,25 180,50 | 178,75 180,25 | 180,75 | 179,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 28,51 28,20 28,39 27,99 28,31 28,52 28,61 27,78 27,87 28,33
1024210 VM1698-4 179,75 | 181,00 | 180,50 | 179,00 | 180,75 @ 180,25 | 180,50 @ 178,75 | 179,50 | 180,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 28,31 28,48 28,56 28,56 27,83 28,00 28,38 28,38 28,56 28,11
1024210 VM1698-4 180,50 | 180,75 | 180,00 & 180,50 | 179,25 179,25 | 180,25 180,50 | 180,50 | 179,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 27,87 28,39 28,37 28,59 28,37 28,04 28,32 28,56 28,49 27,80
1024210 VM1698-4 178,75 | 180,25 | 180,50 | 180,50 | 180,25 @ 178,75 | 179,75 180,00 | 180,50 | 179,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 28,41 28,38 27,94 27,92 28,36 28,42 28,66 28,35 28,40 28,37
1024210 VM1698-4 180,50 | 180,50 | 178,75 | 177,75 | 180,25 180,75 | 180,25 180,25 | 180,25 | 180,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012339_IM.DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 _| Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 28,00

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 26,04

T S USL 29,96

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.187 Nm/A; Speed: 300/50 rpm;

Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 27,89 28,32 28,33 28,34 27,90 28,36 28,49 28,61 27,83 28,42
1024210 VM1698-4 179,00 179,75 180,50 180,50 | 179,00 179,75 180,50 | 180,25 179,00 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 28,45 27,89 28,42 28,45 27,93 28,06 28,34 28,34 27,86 27,96
1024210 VM1698-4 180,25 179,00 180,25 180,25 | 179,25 179,75 180,25 | 180,25 179,25 179,00

Apex Tool Group GmbH

\\htwe0006\AppData\QW\QWE\MessWert\2021\1012339_[IM.DFD

SN: 1012339 Page 63 of 67





Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen | Operator Name ~ Siinder Date  22.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012339 _| Char.Descr. 1K1D Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 200695 Unit Grad  -10,00 ILSL 170,00 |
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 22.10.2021 09:42:00 to 22.10.2021 09:56:55

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.187 Nm/A; Speed: 300/50 rpm;

190 USL
185
= i}
S -
o B —
a 180 X
-
g i}
5 i}
175+
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | : 99,99
1 - 0,1
>16 -16 8 99,5
g -z, % 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 0875 20 (Y |R=0 80
9 =
2 - § 5 95
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
1K1D [Grad] --- 1K1D [Grad] ---
Drawing Values Collected Values Statistics
Tm 180.00 X 180.0000
LSL 170.00 Xmin 180.00
usL 190.00 Xmax 180.00
T 20.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012339_I11.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 _| Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 28,00
Ord. No 1BD35T 1S-A Ser.No 200695 LSL 26,04
T o USL 29,96
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.187 Nm/A; Speed: 300/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200695 1K1D 28,19 28,14 27,94 28,38 28,54 28,31 28,36 27,88 28,30 28,37
200695 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200695 1K1D 27,87 28,42 28,52 28,43 28,13 28,48 28,42 28,40 28,04 28,27
200695 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200695 1K1D 28,36 28,46 28,50 28,20 27,93 28,36 28,37 28,56 27,96 28,38
200695 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200695 1K1D 28,54 28,38 27,82 28,45 28,45 28,41 28,04 28,33 28,58 27,86
200695 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200695 1K1D 28,53 28,27 28,47 28,04 28,38 28,63 28,72 27,87 27,90 28,41
200695 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200695 1K1D 28,35 28,55 28,60 28,62 27,88 28,04 28,45 28,41 28,63 28,15
200695 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200695 1K1D 27,90 28,40 28,38 28,68 28,44 28,12 28,35 28,60 28,53 27,84
200695 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200695 1K1D 28,43 28,45 28,01 27,96 28,42 28,46 28,74 28,40 28,47 28,44
200695 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012339_11.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 22.10.2021
Ser.No. 1012339 _| Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 28,00

Ord. No 1BD35T 1S-A Ser.No 200695 LSL 26,04

T o USL 29,96

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.187 Nm/A; Speed: 300/50 rpm;

Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
200695 1K1D 27,95 28,36 28,37 28,38 27,94 28,40 28,64 28,69 27,89 28,44
200695 1K1D 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200695 1K1D 28,47 27,90 28,49 28,52 28,02 28,11 28,37 28,41 27,93 27,97
200695 1K1D 180,00

180,00 | 180,00 | 180,00 | 180,00 | 180,00 @ 180,00 180,00 | 180,00 | 180,00

Apex Tool Group GmbH
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

Torque graphs

1BD-1B035A-1K1D-1ZB Serial no: 1012339

28,00 Nm
180°

80 % of max. torque
Tool without angle correction

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Homologation

Fixtured Spindle
Model: 1BD-1B035A-1K1D-1ZB

Serial no.: 1012510
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Homologation of nutrunners
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Homologation of nutrunners

Document no:

Date:

a)

b)

Note:

Multi-stage tightening system

Single-stage tightening system

Manufacturer:

015/2021
28.10.2021

Apex Tool Group

Test sheet no. 2

Machine Capability Study 30 %

O

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

Hard joint (H)

Soft joint (L)

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

ka

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

78,33 Nm / Revolution

6,48 Nm / Revolution

H

12,04 -13,86 Nm
7%

13,06 Nm

0,03 Nm

0,20 Nm

9,08

8,03

Capability is reached if minimum C, value 21.67

Speed 50 rpm

Speed 100 %

Serial no:

12,95 Nm

9,08
8,03
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Angle degree

Angle degree
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4,0 %

1255 rpm

30°
360°
L

12,04 -13,86 Nm
7%

12,97 Nm

0,02 Nm

0,13 Nm

14,54

14,30





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen | Operator Name  Siinder Date  20.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No.  1012510_d Char.Descr. VM1698-4 Inspection Val. 12,95 0,91 EUSL 13,86
Serial No. 1024210 Unit Nm  -091 ILSL 1204
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 20.10.2021 07:35:20 to 20.10.2021 07:49:04
Rem.  TQ 30% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.229 Nm/A; Speed: 1000/50 rpm;
] USL
R 13,5 7
E ] _
Z ] X+3s
<
o 13,07 X-3s
[e2]
© -
—
g |
< |
12,5
12’0; \ \ \ \ \ \ \ \ \ \ Hs
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3sX+3s X-3s_x+3s
255k A USL 25 LSt e USL 0,001
1 c 1 99,99 ]
" oo ! FLE ] 01
2 20+ N —20 & 99,5 | ; b
§ - RiK ) 95 H1 5
& 15 F155 . <
g ol F S w70 | | 30 X
@ 1 S . 0
£ 10- SELD-SE § - 0
2 il o2 5 ‘ o5
2 7 1 1 - B 51 ]
< 5 ||| -5 © AR 99,5
] ! \ll C @ 0,1 e
] C a 99,99
0 T T T T T T T \J | | T T T | T T T 0 0,001 T T T T ‘ ‘ T ‘ T T T
12,0 12,5 13,0 13,5 12,0 12,5 13,0 13,5
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 12.95 X 13.0550
LSL 12.04 Xmin 12.98 X-3s 12.9548
USL 13.86 Xmax 13.14 X+3s 13.1552
T 1.82 R 0.16 6s 0.2005
N<t> 100 p<T> 100.00000 %
N >yusL 0 p>usL 0.00000%
N <LsL 0 pP<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 9.08
Critical capability index Cmk 8.03
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 20.10.2021
Ser.No. 1012510_d Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 12,95

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 12,04

T o USL 13,86

Remark TQ 30% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.229 Nm/A; Speed: 1000/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 13,02 13,13 13,03 13,04 13,08 13,02 13,07 13,07 12,99 13,01
1024210 VM1698-4 30,75 32,25 32,00 30,75 30,25 31,25 31,00 30,75 31,50 29,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 13,02 13,07 13,06 13,08 13,04 13,06 13,04 13,10 13,08 13,07
1024210 VM1698-4 30,25 29,00 30,75 30,50 31,25 30,75 31,25 31,00 30,25 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 13,02 13,09 13,07 13,05 13,11 13,00 13,05 13,02 13,06 13,08
1024210 VM1698-4 30,25 31,00 30,75 31,25 30,50 29,75 30,50 29,75 29,25 29,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 13,06 13,04 13,04 13,08 12,99 13,04 13,04 13,09 13,02 13,09
1024210 VM1698-4 31,25 30,25 30,00 30,00 29,50 30,50 29,50 30,50 30,00 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 13,06 13,04 13,09 13,06 13,06 13,09 13,01 13,09 13,02 13,09
1024210 VM1698-4 30,25 30,00 30,75 30,25 29,75 29,75 30,00 29,50 30,50 29,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 13,10 13,07 13,09 13,05 13,07 13,03 13,01 13,07 13,03 13,05
1024210 VM1698-4 31,50 31,00 31,25 30,00 31,00 31,00 29,00 29,50 30,00 30,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 13,02 13,04 13,06 13,10 13,05 13,05 13,00 13,05 13,03 13,06
1024210 VM1698-4 30,25 30,75 30,75 30,75 30,25 29,75 29,75 30,75 30,75 29,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 13,07 13,04 13,10 13,05 13,05 13,08 13,00 13,14 13,01 12,98
1024210 VM1698-4 30,75 30,50 29,75 31,25 30,75 31,75 30,25 30,25 29,00 30,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_dM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 20.10.2021
Ser.No. 1012510_d Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 12,95
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 12,04

T o USL 13,86
Remark TQ 30% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.229 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 13,00 13,07 13,05 13,09 13,03 13,04 13,03 13,09 13,11 13,06
1024210 VM1698-4 30,50 30,50 29,25 30,00 29,00 30,00 30,00 30,00 30,00 30,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 13,08 13,04 13,08 13,01 13,05 13,13 13,10 13,01 13,06 13,09
1024210 VM1698-4 30,75 29,50 30,00 30,00 29,25 30,25 30,50 28,50 29,75 30,50

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_dM.DFD

SN: 1012510 Page 6 of 67





Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  20.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No.  1012510_d Char.Descr. 1K1D Inspection Val. 12,95 0,91 EUSL 13,86
Serial No. 200696 Unit Nm  -091 'LSL 1204 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 20.10.2021 07:35:20 to 20.10.2021 07:49:04
Rem.  TQ 30% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.229 Nm/A; Speed: 1000/50 rpm;
i USL
13,5 ]
T i
= I S Y Y e R YV v X+3s
Z.130 7&2&'* WXK %i Yool S5t *WW@W%% &*&%W%W%’@Z S g\7Z X 7‘ SOl SR QXX:% X
[a) - - - - — - — - — - — - — - — - — - — - — - — - — - == — - — -7 - — X-3s
-
g |
— |
12,5
12’0; \ \ \ \ \ \ \ \ \ \ Hs
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s x+3s X-3s _X+3s
o5 7LSL ‘ )‘< ‘ USLﬁ o5 LSL >‘( USL 0,001
] C 1 99,99
T ]| = | 01
%20 \ \ -20 & 99,5 ‘
g | ] -3, 5
8157 ¥R "2 = 70 3 =
5 7 11 & T 5
2 1 Fo2 5 95 '
S ] | 1 | e S
< 54 T -5 @ 99,5
] [ L C 12 0,1
] C 99,99
O \l/n‘ \I T T T | T T T T O 0,001 T T T T T
12,0 12,5 13,0 13,5 12,0 12,5 13,5
1K1D [Nm] ND _ 1K1D [Nm] ND _
Drawing Values Collected Values Statistics
Tm 12.95 X 13.0693
LSL 12.04 Xmin 12.99 X-3s 12.9542
usL 13.86 Xmax 13.17 X+3s 13.1844
T 1.82 R 0.18 6s 0.2303
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 7.90
Critical capability index = Cmk 6.87
S The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 20.10.2021
Ser.No. 1012510_d Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 12,95
Ord. No 1BD35T 1S-A Ser.No 200696 LSL 12,04
T o USL 13,86
Remark TQ 30% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.229 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200696 1K1D 13,02 13,15 13,09 13,08 13,11 13,07 13,07 13,08 13,05 13,00
200696 1K1D 30,00 32,00 32,00 31,00 30,00 31,00 31,00 31,00 31,00 29,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200696 1K1D 13,03 13,04 13,10 13,15 13,10 13,07 13,06 13,11 13,06 13,07
200696 1K1D 30,00 30,00 30,00 30,00 31,00 30,00 31,00 31,00 30,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200696 1K1D 13,04 13,11 13,06 13,05 13,14 13,03 13,06 13,03 13,10 13,09
200696 1K1D 30,00 31,00 31,00 31,00 30,00 30,00 30,00 30,00 29,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200696 1K1D 13,09 13,07 13,05 13,11 13,02 13,06 13,06 13,11 13,09 13,08
200696 1K1D 31,00 30,00 29,00 29,00 29,00 30,00 29,00 30,00 29,00 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200696 1K1D 13,08 13,06 13,14 13,09 13,09 13,10 13,02 13,06 13,01 13,08
200696 1K1D 30,00 30,00 31,00 30,00 30,00 30,00 30,00 29,00 30,00 29,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200696 1K1D 13,11 13,06 13,13 13,12 13,05 13,04 13,02 13,06 13,03 13,06
200696 1K1D 31,00 31,00 32,00 30,00 31,00 31,00 29,00 29,00 30,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200696 1K1D 13,03 13,07 13,08 13,12 13,04 13,03 13,02 13,07 13,06 13,04
200696 1K1D 30,00 30,00 31,00 30,00 30,00 29,00 29,00 30,00 31,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200696 1K1D 13,04 13,02 13,10 13,09 13,06 13,12 13,00 13,12 13,04 12,99
200696 1K1D 30,00 30,00 31,00 31,00 30,00 32,00 30,00 30,00 29,00 30,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_d1.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 20.10.2021
Ser.No. 1012510_d Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 12,95
Ord. No 1BD35T 1S-A Ser.No 200696 LSL 12,04

T o USL 13,86
Remark TQ 30% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.229 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
200696 1K1D 12,99 13,11 13,05 13,10 13,06 13,05 13,05 13,13 13,10 13,08
200696 1K1D 30,00 30,00 29,00 30,00 29,00 30,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200696 1K1D 13,09 13,06 13,08 12,99 13,06 13,17 13,08 13,03 13,02 13,12
200696 1K1D 30,00 30,00 30,00 29,00 29,00 30,00 30,00 30,00 29,00 30,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_d1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: 1BD-1B035A-1K1D-1ZB Angle degree: 30°
Serial no: 1012510 Testtorque: 13,0 Nm
Value no. 1
Graph

Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Siinder Date  19.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No.  1012510_c Char.Descr. VM1698-4 Inspection Val. 12,95 0,91 EUSL 13,86
Serial No. 1024210 Unit Nm  -091 ILSL 1204

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.10.2021 15:36:17 to 19.10.2021 16:18:12
Rem.  TQ 30% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.229 Nm/A; Speed: 1000/50 rpm;

] USL
R 13,5 7
'g‘ -
2
< ol e - I
T e et 2 B
g
g |
< |
12,5
12’0; \ \ \ \ \ \ \ \ \ \ Hs
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-38r3s
35 7LSL ‘>‘(‘ USLﬁ 35 LSL USL 0,001
B £ 1 99,99
130 1 f30w 01
L>)‘ 3 N E =2 99,5
g 257 | B 95 5
S b E c 1 —
g 20 ] 203 g 70 3
w— ] | C [=aN
215 I “15& o 3 0 &
e it - !
210 I -10 £ 5 95
< B S © 99,5
5 nifl F5 @ 0,1
E M i E 99,99
0 T T T T T T T 1 | T T T T | T T T T 0 0,001 T T T T T
12,0 12,5 13,0 13,5 12,0 12,5 13,0 13,5
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 12.95 X 12.9650
LSL 12.04 Xmin 12.91 X-3s 12.9024
usL 13.86 Xmax 13.02 X+3s 13.0276
T 1.82 R 0.11 6s 0.1252
N<t> 100 p<t> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 14.54
Critical capability index Cmk 14.30
S The requirements were met (Cm,Cmk) <

APEX VDI/VDE 2647 V0.1

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

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 19.10.2021
Ser.No. 1012510 ¢ Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 12,95

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 12,04

T o USL 13,86

Remark TQ 30% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.229 Nm/A; Speed: 1000/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,99 13,02 13,00 12,96 12,97 12,96 12,93 12,95 12,95 12,95
1024210 VM1698-4 358,50 | 385,75 | 372,25 | 398,25 | 376,00 @ 380,50 388,75 357,50 @ 366,50 | 378,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 12,98 12,95 12,97 12,93 12,93 12,96 12,99 12,97 13,00 12,94
1024210 VM1698-4 368,50 | 367,25 | 381,50 | 348,75 | 361,75 @ 382,75 371,75 364,50 @ 341,75 | 361,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 12,94 12,91 12,94 12,97 12,95 12,97 12,94 12,99 12,96 12,98
1024210 VM1698-4 374,00 | 372,75 | 368,00 @ 385,75 | 389,75 @ 373,50 358,25 358,75 | 373,00 | 362,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 12,94 12,98 12,95 13,00 12,95 12,98 12,98 12,97 12,95 12,95
1024210 VM1698-4 355,75 | 364,50 @ 360,50 | 364,00 | 357,50 @ 367,75 354,00 359,25 | 359,50 | 357,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,97 12,95 12,96 12,95 12,97 12,96 12,95 12,95 12,94 12,95
1024210 VM1698-4 357,00 | 376,75 | 354,50 | 373,75 | 370,50 @ 365,25 356,50 @ 350,50 @ 358,50 | 359,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 12,98 12,99 12,94 13,00 12,99 12,97 12,99 12,97 12,96 12,97
1024210 VM1698-4 349,00 | 347,00 @ 357,00 | 353,75 | 358,25 | 341,00 364,25 349,50 | 344,50 | 349,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,99 12,96 12,95 12,99 12,93 12,97 12,96 13,00 12,97 12,97
1024210 VM1698-4 348,25 | 367,75 | 359,25 | 369,50 | 372,75 @ 342,50 367,25 361,00 @ 376,75 | 361,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 12,99 13,00 12,94 12,93 12,98 13,00 12,96 12,96 12,95 12,94
1024210 VM1698-4 367,25 | 360,75 | 375,50 | 364,25 | 348,50 @ 370,25 369,50 371,75 | 373,00 | 379,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_cM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 19.10.2021
Ser.No. 1012510 ¢ Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 12,95
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 12,04

T S USL 13,86
Remark TQ 30% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.229 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 12,96 12,96 12,95 12,95 12,98 12,97 12,96 12,96 12,95 12,99
1024210 VM1698-4 370,50 | 346,00 | 365,50 @ 343,50 355,75 | 365,00 @ 350,00 @ 376,25 | 374,75 | 369,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 12,96 12,98 12,99 12,95 12,99 13,00 12,97 12,95 12,95 12,98
1024210 VM1698-4 380,75 | 363,00 | 346,25 364,50 374,25 | 372,50 @ 367,75 | 351,25 | 348,25 | 354,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_cM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  19.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012510 c Char.Descr. 1K1D Inspection Val. 12,95 0,91 i USL 13,86
Serial No. 200696 Unit Nm  -091 'LSL 1204 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.10.2021 15:36:17 to 19.10.2021 16:18:13
Rem.  TQ 30% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.229 Nm/A; Speed: 1000/50 rpm;
] USL
13,5 ]
T i
E
S 13,0 080 bt TR0 56086 555 E S R TB 0T o SR S TS S0 50 S BRI TS5l X. X138
g |
— |
12,5
12,0 u LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-883s
35 7LSL ‘)‘<‘ USLﬁ 35 LSL USL 0,001
B £ 1 99,99
1303 If | 30 & 01
& 1 i E (=3 99,5
S 25 F25 >
T I} Fvg 9% 5 -
g 20 | F205 T 70 3 8
e I sE o %
[) * E = !
5 15 = 1 = 15 uq-) o 30 70 ‘_1
o 3 C >
% 10 i = i 0
< B S [] 99,5
5 il -5 @ 0,1
O | T T T T T T T T | T T T T | T T T T O 0,001 T T T T T
12,0 12,5 13,0 13,5 12,0 12,5 13,5
1K1D [Nm] ND _, 1K1D [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 12.95 X 12.9654
LSL 12.04 Xmin 12.95 X-3s 12.9186
usL 13.86 Xmax 13.01 X+3s 13.0122
T 1.82 R 0.06 6s 0.0936
N<t> 100 p<t> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 19.45
Critical capability index = Cmk 19.12
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_c1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 19.10.2021
Ser.No. 1012510 ¢ Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 12,95
Ord. No 1BD35T 1S-A Ser.No 200696 LSL 12,04
T o USL 13,86
Remark TQ 30% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.229 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200696 1K1D 12,98 13,00 12,98 12,96 12,96 12,95 12,95 12,95 12,96 12,97
200696 1K1D 357,00 | 383,00 @ 371,00 | 390,00 | 375,00 @ 379,00 388,00 354,00 366,00 | 377,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200696 1K1D 12,98 12,96 12,97 12,96 12,99 12,97 12,97 12,96 12,99 12,95
200696 1K1D 367,00 | 367,00 @ 379,00 | 347,00 | 361,00 381,00 369,00 361,00 @ 341,00 | 359,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200696 1K1D 12,95 12,96 12,95 12,96 12,96 12,96 12,95 12,97 12,98 12,96
200696 1K1D 369,00 | 372,00 @ 368,00 @ 386,00 | 386,00 372,00 357,00 356,00 @ 369,00 | 351,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200696 1K1D 12,95 12,99 12,95 12,99 12,95 12,95 12,98 12,95 12,99 12,95
200696 1K1D 351,00 | 360,00 @ 359,00 @ 357,00 | 355,00 364,00 344,00 357,00 @ 359,00 | 354,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200696 1K1D 12,97 12,97 12,96 12,96 12,97 12,96 12,95 12,95 12,95 12,95
200696 1K1D 353,00 | 374,00 @ 351,00 | 371,00 | 368,00 @ 363,00 355,00 341,00 @ 354,00 | 359,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200696 1K1D 12,95 13,01 12,95 12,98 12,97 12,97 12,98 12,95 12,96 12,95
200696 1K1D 347,00 | 346,00 @ 352,00 | 350,00 | 357,00 @ 340,00 362,00 342,00 @ 342,00 | 339,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200696 1K1D 12,95 12,97 12,96 12,99 12,96 12,95 12,97 12,99 12,96 12,98
200696 1K1D 345,00 | 366,00 @ 358,00 @ 367,00 | 365,00 334,00 365,00 358,00 374,00 | 356,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200696 1K1D 13,01 13,00 12,95 12,97 12,96 12,99 12,95 12,96 12,96 12,95
200696 1K1D 365,00 | 359,00 @ 374,00 | 362,00 | 345,00 370,00 368,00 369,00 @ 371,00 | 375,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_c1.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 19.10.2021
Ser.No. 1012510 ¢ Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 12,95
Ord. No 1BD35T 1S-A Ser.No 200696 LSL 12,04

T S USL 13,86
Remark TQ 30% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.229 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
200696 1K1D 12,95 12,95 12,95 12,96 12,98 12,96 12,97 12,98 12,95 12,99
200696 1K1D 366,00 | 344,00 | 359,00 340,00 353,00 | 364,00 @ 350,00 @ 370,00 | 373,00 | 369,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200696 1K1D 12,99 12,96 12,97 12,95 12,95 12,97 12,96 12,95 12,99 12,96
200696 1K1D 378,00 | 362,00 | 345,00 364,00 370,00 | 371,00 A 358,00 @ 350,00 | 346,00 | 352,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_c1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: 1BD-1B035A-1K1D-1ZB Angle degree: 360°
Serial no: 1012510 Testtorque: 13,0 Nm
Value no. 1
Graph

Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Homologation of nutrunners

Document no:

Date:

a)

b)

Note:

Multi-stage tightening system

Single-stage tightening system

Manufacturer: Apex Tool Group

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

Hard joint (H)

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)

015/2021
28.10.2021

Test sheet no. 3

Machine Capability Study 80 %

Speed 50 rpm
| Speed 100 %
Serial no: 1012510

28,70 Nm

173,08 Nm / Revolution Angle degree

14,35 Nm / Revolution Angle degree

H

26,69 - 30,71 Nm
7%
28,85 Nm
0,08 Nm
0,51 Nm
7,89
7,32

7,89
7,32

Capability is reached if minimum C,, value 21.67

SN: 1012510 Page 18 of 67
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4,0%

1255 rpm

30°
360°
L

26,69 - 30,71 Nm
7%
28,69 Nm
0,03 Nm
0,18 Nm
22,44
22,35





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  19.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No.  1012510_h Char.Descr. VM1698-4 Inspection Val. 28,70 2,01 i UsL 30,71
Serial No. 1024210 Unit Nm  -201 ILSL 2669
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.10.2021 13:53:04 to 19.10.2021 14:08:01
Rem.  TQ 80% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.187 Nm/A; Speed: 1000/50 rpm;
= USL
30,5 E
30,0
! =
g‘ 29,5 E
=N 4 - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — = — - — - ] X+3s
29,0 7 < S : x*
3 o T o ot P S o S S IS IR
§ 28,5*E
2 |
< 28,0
27,57
27,07
= LSL
26,5 \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s X+3s X+3s
20 LSL ‘ )‘< ‘ USL 20 LSL ‘ USL 0,001
i L 1 99,99
1 | = J 01
216 i 16 & 99,5 |
g RN -3 95 | 5
512 ! L1285 ‘ <
g NN S g 70 ‘ 30
s 'y L& Q | "
% . ] g = o 30 | 70 &
2 L2 5 95 !
g | il | 8 1
< 4 ‘ -4 99,5
| | |1 | o 0,1 !
ul | 1 99,99
O‘\\\‘\\H‘\H\‘H\\‘HH‘HH‘HH‘HH“\ O 0,001 T [ T T T T T T T T
26,5 27,0 27,5 28,0 28,5 29,0 29,5 30,0 30,5 26,5 27,0 275 28,0 285 29,0 295 30,0 305
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 28.70 X 28.8473
LSL 26.69 Xmin 28.67 X-3s 28.5927
USL 30.71 Xmax 29.02 X+3s 29.1019
T 4.02 R 0.35 6s 0.5092
N<t> 100 p<t> 100.00000 %
N >yusL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 7.89
Critical capability index Cmk 7.32
S The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_hM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 19.10.2021
Ser.No. 1012510_h Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 28,70

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 26,69

T o USL 30,71

Remark TQ 80% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.187 Nm/A; Speed: 1000/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 28,80 29,02 28,87 28,81 28,68 28,77 28,86 28,84 28,89 28,88
1024210 VM1698-4 30,25 29,75 29,75 29,50 29,25 29,75 30,00 30,50 30,25 30,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 28,71 28,82 28,75 28,82 28,95 28,67 28,95 28,84 28,81 28,93
1024210 VM1698-4 30,25 29,75 30,50 30,00 28,25 30,25 30,50 30,00 30,25 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 28,79 28,74 28,76 28,86 28,73 28,87 28,75 28,72 28,79 28,77
1024210 VM1698-4 29,50 30,00 30,25 30,00 29,75 29,75 30,00 29,50 29,75 29,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 28,93 28,94 28,90 28,95 28,72 28,80 28,70 28,74 28,79 28,93
1024210 VM1698-4 30,00 30,50 30,50 30,25 30,00 28,50 29,75 30,00 30,00 30,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 28,81 28,91 28,99 28,76 28,75 28,85 28,79 28,93 28,90 28,79
1024210 VM1698-4 30,00 30,25 30,50 30,25 30,00 29,75 30,50 30,25 30,50 30,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 28,74 28,77 28,96 28,81 28,79 28,90 28,78 28,90 28,79 28,97
1024210 VM1698-4 29,75 29,75 30,00 30,00 29,75 30,00 30,25 30,00 30,25 28,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 28,99 28,83 28,85 28,99 28,80 28,94 28,73 28,81 28,83 28,82
1024210 VM1698-4 29,75 29,75 30,00 30,00 30,25 30,00 29,75 30,00 29,50 29,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 28,88 28,83 28,86 28,91 28,90 28,75 28,79 28,93 28,93 28,97
1024210 VM1698-4 30,00 30,25 30,00 29,75 29,75 29,75 30,00 30,00 29,75 30,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_hM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 19.10.2021
Ser.No. 1012510_h Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 28,70
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 26,69

T o USL 30,71
Remark TQ 80% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.187 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 28,97 28,90 29,00 28,98 28,77 28,72 28,92 28,80 28,95 28,85
1024210 VM1698-4 29,50 30,75 29,75 30,50 30,00 29,75 30,50 30,00 30,50 29,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 28,77 28,88 28,81 28,95 28,96 28,90 28,95 28,88 28,80 28,89
1024210 VM1698-4 30,00 30,50 29,50 30,25 30,25 30,00 30,25 30,00 29,75 29,75

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_hM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  19.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No.  1012510_h Char.Descr. 1K1D Inspection Val. 28,70 2,01 EUSL 30,71
Serial No. 200696 Unit Nm 2,01 ILSL 26,69
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.10.2021 13:53:04 to 19.10.2021 14:08:01
Rem.  TQ 80% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.187 Nm/A; Speed: 1000/50 rpm;
= USL
30,5
30,0
1 29,5%
B . T T T T T T T AT T T o e T s X+3s
229,0;\2&,% 265 X Z&x X X _2 72&7&%7 e X a %X&%XZ?%& %
[a) — = - - — - — - — == - — - — - — - — - — S — - - — - — = — - — - X-3S
— 28,5
X |
- 7
28,0
27,57
27,07
= LSL
26,5 \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s x+3s
20 LSL ‘ )‘< ‘ USL 20 LSL USL 0,001
i L 1 99,99
1 ] < 0,1
2 16 | ﬂ‘\‘ | —16 & 99,5
g ! ., % 5
g 127 K 22 = 70 3 =
s 11 L& Q "
£ s | | -8 = o 30 70 &
2 L2 5 95 !
2 | | s
< 4 —4 o 99,5
| | | | @ 0,1
\ 99,99
O‘\H‘HH‘HH‘HH‘T“H‘\LH‘HH‘HH“\ O 0,001 T [ T T T T T T T
26,5 27,0 27,5 28,0 28,5 29,0 29,5 30,0 30,5 26,5 27,0 275 280 285 29,0 2955 300 305
1K1D [Nm] ND _, 1K1D [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 28.70 X 28.9072
LSL 26.69 Xmin 28.71 X-3s 28.6385
usL 30.71 Xmax 29.08 X+3s 29.1759
T 4.02 R 0.37 6s 0.5375
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 7.48
Critical capability index = Cmk 6.71
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_h1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 19.10.2021
Ser.No. 1012510_h Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 28,70
Ord. No 1BD35T 1S-A Ser.No 200696 LSL 26,69
T o USL 30,71
Remark TQ 80% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.187 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200696 1K1D 28,88 29,08 28,93 28,91 28,75 28,85 28,95 28,94 29,01 28,90
200696 1K1D 30,00 30,00 30,00 30,00 30,00 30,00 30,00 31,00 31,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200696 1K1D 28,74 28,92 28,84 28,89 29,01 28,76 29,07 28,87 28,88 28,98
200696 1K1D 31,00 30,00 31,00 30,00 30,00 31,00 31,00 31,00 30,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200696 1K1D 28,87 28,85 28,80 28,98 28,78 28,97 28,81 28,81 28,85 28,80
200696 1K1D 30,00 30,00 31,00 31,00 30,00 30,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200696 1K1D 28,97 29,01 28,96 28,96 28,78 28,87 28,71 28,80 28,90 29,02
200696 1K1D 31,00 30,00 31,00 31,00 30,00 30,00 30,00 30,00 30,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200696 1K1D 28,88 28,97 29,05 28,81 28,84 28,90 28,86 29,00 28,99 28,82
200696 1K1D 31,00 31,00 30,00 31,00 30,00 30,00 31,00 30,00 31,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200696 1K1D 28,77 28,87 28,98 28,89 28,82 28,92 28,85 28,94 28,85 29,03
200696 1K1D 30,00 30,00 30,00 30,00 30,00 30,00 31,00 30,00 31,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200696 1K1D 29,02 28,93 28,90 29,08 28,83 29,04 28,75 28,87 28,88 28,85
200696 1K1D 30,00 30,00 30,00 31,00 31,00 30,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200696 1K1D 28,98 28,84 28,92 28,95 28,94 28,77 28,85 28,97 28,98 29,02
200696 1K1D 30,00 31,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 31,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_h1.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 19.10.2021
Ser.No. 1012510_h Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 28,70
Ord. No 1BD35T 1S-A Ser.No 200696 LSL 26,69

T o USL 30,71
Remark TQ 80% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.187 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
200696 1K1D 28,97 28,93 29,02 29,05 28,79 28,77 28,99 28,85 29,02 28,94
200696 1K1D 30,00 31,00 30,00 31,00 30,00 30,00 31,00 30,00 31,00 30,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200696 1K1D 28,81 28,91 28,82 29,05 29,02 28,98 29,03 28,94 28,83 28,93
200696 1K1D 31,00 31,00 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\2021\1012510_h1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: 1BD-1B035A-1K1D-1ZB Angle degree: 30°
Serial no: 1012510 Test torque: 28,7 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  19.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No.  1012510_g Char.Descr. VM1698-4 Inspection Val. 28,70 2,01 i UsL 30,71
Serial No. 1024210 Unit Nm 2,01 ILSL 26,69
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.10.2021 14:18:53 to 19.10.2021 15:05:49
Rem.  TQ 80% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.187 Nm/A; Speed: 1000/50 rpm;
3 USL
30,5 E
30,0~
! =
= 29,5 E
Z, B
< 29,0 _
® PTG RABR 0BT B0 GBI 56 TR SO TR0 BBoSER AR5 X  XIBS
@ 28,5*E
2 |
< 28,0
27,57
27,07
= LSL
26,5 I I I I I I I I I I
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*Be3s
30 7LSL ‘x‘ USLﬁ 30 LSL USL 0,001
.3 It F 1 99,99
a Coc S 0,1
% it - 99,5
< - C
g 20 | ~208 ; % 5
g 1t F S s 70 )
= 15 \ F158 = a
2] Il L o 30 0 &
10 1 102 5 95 !
< .- il F. oo 99,5
5 1 1 5 ¢ 0,1 !
] | B 99,99
0‘\H‘HH‘HH‘HH‘\H‘HH‘HH‘HH‘\\ 0 0,001 T [ T T T T T T T T
26,5 27,0 27,5 28,0 28,5 29,0 29,5 30,0 30,5 26,5 27,0 275 28,0 285 29,0 295 30,0 305
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 28.70 X 28.6925
LSL 26.69 Xmin 28.63 X-3s 28.6029
USL 30.71 Xmax 28.77 X+3s 28.7821
T 4.02 R 0.14 6s 0.1792
N<t> 100 p<T> 100.00000 %
N >yusL 0 p>usL 0.00000%
N <LsL 0 pP<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 22.44
Critical capability index Cmk 22.35
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 19.10.2021
Ser.No. 1012510 g Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 28,70

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 26,69

T o USL 30,71

Remark TQ 80% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.187 Nm/A; Speed: 1000/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 28,74 28,64 28,72 28,63 28,69 28,67 28,66 28,73 28,63 28,66
1024210 VM1698-4 368,25 | 361,50 @ 365,00 | 358,50 | 364,50 @ 375,25 362,75 361,50 @ 365,75 | 367,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 28,66 28,69 28,70 28,70 28,70 28,65 28,71 28,67 28,69 28,71
1024210 VM1698-4 366,75 | 363,25 | 364,00 @ 362,75 | 359,50 @ 358,75 366,50 366,25 | 363,75 | 372,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 28,70 28,68 28,71 28,69 28,77 28,70 28,70 28,64 28,65 28,67
1024210 VM1698-4 363,75 | 364,00 @ 356,75 | 363,00 | 356,25 @ 360,75 359,25 358,25 | 360,00 | 357,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 28,69 28,66 28,70 28,66 28,71 28,68 28,69 28,68 28,72 28,70
1024210 VM1698-4 361,50 | 365,00 @ 370,25 | 364,25 | 366,75 @ 361,75 359,75 360,00 @ 357,50 | 365,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 28,76 28,74 28,74 28,71 28,63 28,68 28,66 28,73 28,71 28,74
1024210 VM1698-4 355,50 | 365,75 | 366,25 | 362,50 | 350,25 @ 363,25 365,25 368,50 @ 366,25 | 365,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 28,70 28,68 28,70 28,72 28,73 28,67 28,67 28,67 28,73 28,68
1024210 VM1698-4 357,00 | 368,50 @ 368,00 @ 364,50 | 364,25 @ 361,00 355,50 356,50 @ 375,00 | 368,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 28,64 28,65 28,70 28,71 28,66 28,67 28,72 28,69 28,71 28,69
1024210 VM1698-4 360,00 | 363,50 @ 357,75 | 361,00 | 362,50 @ 368,75 359,25 @ 365,50 @ 358,25 | 361,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 28,70 28,69 28,69 28,74 28,72 28,68 28,70 28,70 28,65 28,71
1024210 VM1698-4 362,50 | 365,25 @ 366,75 | 366,75 | 368,25 @ 365,25 362,75 @ 364,50 @ 359,75 | 369,75
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_gM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 19.10.2021
Ser.No. 1012510 g Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 28,70
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 26,69

T S USL 30,71
Remark TQ 80% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.187 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 28,73 28,72 28,68 28,68 28,64 28,71 28,70 28,69 28,71 28,72
1024210 VM1698-4 368,75 | 365,00 | 364,75 364,25 366,50 | 367,00 @ 364,50 @ 360,25 | 366,75 | 367,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 28,66 28,69 28,76 28,68 28,71 28,69 28,72 28,68 28,67 28,69
1024210 VM1698-4 367,25 | 368,00 | 367,00 363,25 370,00 | 363,00 @ 369,75 | 366,00 @ 362,75 | 347,50

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_gM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  19.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No.  1012510_g Char.Descr. 1K1D Inspection Val. 28,70 2,01 i UsL 30,71
Serial No. 200696 Unit Nm 2,01 ILSL 26,69
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.10.2021 14:18:54 to 19.10.2021 15:05:50
Rem.  TQ 80% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.187 Nm/A; Speed: 1000/50 rpm;
= USL
30,5 E
30,0
1 29,5%
£ 290- _
~ E s EOOTOTIOA TS RED PR SO X TTRERESEE X RS
— 28,5
N4 1
- 7
28,0 E
27,57
27,07
= LSL
26,5 I I I I I I I I I I
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
o5 7LSL ‘>‘(‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R I L 01
%20 i -20 & 99,5
3 - | -, 5
g 103 I B e 0 0
2, I LE a
£ 107 | “ "0 o 30 (-
2 1 | Fo2 5 95 '
o Il Fe 8
< 5 -5 @ 99,5
] H E2 0,1
] | C i 99,99
O‘\H‘\\H‘\\H‘HH‘HH‘HH‘HH‘HH“\ O 0,001 T [ T T T T T T T T T
26,5 27,0 27,5 28,0 28,5 29,0 29,5 30,0 30,5 26,5 27,0 275 28,0 285 29,0 295 30,0 305
1K1D [Nm] ND _, 1K1D [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 28.70 X 28.7259
LSL 26.69 Xmin 28.70 X-3s 28.6573
USL 30.71 Xmax 28.79 X+3s 28.7945
T 4.02 R 0.09 6s 0.1373
N<t> 100 p<T> 100.00000 %
N >yusL 0 p>usL 0.00000%
N <LsL 0 pP<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 29.29
Critical capability index = Cmk 28.91
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 19.10.2021
Ser.No. 1012510 g Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 28,70
Ord. No 1BD35T 1S-A Ser.No 200696 LSL 26,69
T o USL 30,71
Remark TQ 80% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.187 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200696 1K1D 28,78 28,70 28,76 28,72 28,75 28,73 28,70 28,73 28,70 28,71
200696 1K1D 369,00 | 362,00 367,00 @ 359,00 | 366,00 376,00 364,00 362,00 367,00 | 368,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200696 1K1D 28,73 28,73 28,73 28,73 28,73 28,73 28,73 28,72 28,73 28,76
200696 1K1D 367,00 | 366,00 @ 365,00 @ 363,00 | 361,00 361,00 367,00 367,00 @ 365,00 | 373,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200696 1K1D 28,75 28,72 28,75 28,75 28,78 28,75 28,71 28,70 28,71 28,70
200696 1K1D 364,00 | 365,00 @ 357,00 @ 365,00 | 358,00 364,00 361,00 358,00 @ 361,00 | 358,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200696 1K1D 28,71 28,70 28,70 28,71 28,72 28,73 28,76 28,70 28,71 28,70
200696 1K1D 362,00 | 366,00 @ 370,00 | 365,00 | 368,00 363,00 362,00 361,00 @ 358,00 | 367,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200696 1K1D 28,77 28,74 28,72 28,72 28,70 28,74 28,70 28,79 28,72 28,76
200696 1K1D 356,00 | 366,00 @ 367,00 @ 364,00 | 351,00 364,00 365,00 370,00 367,00 | 365,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200696 1K1D 28,70 28,73 28,70 28,73 28,72 28,73 28,73 28,72 28,72 28,71
200696 1K1D 358,00 | 369,00 @ 368,00 @ 365,00 | 364,00 361,00 356,00 356,00 @ 375,00 | 369,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200696 1K1D 28,70 28,73 28,72 28,71 28,70 28,71 28,73 28,70 28,76 28,72
200696 1K1D 361,00 | 364,00 @ 358,00 @ 361,00 | 363,00 369,00 359,00 365,00 @ 358,00 | 363,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200696 1K1D 28,73 28,71 28,71 28,73 28,77 28,71 28,77 28,72 28,73 28,74
200696 1K1D 364,00 | 368,00 367,00 @ 367,00 | 368,00 366,00 363,00 365,00 362,00 | 370,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_g1.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 19.10.2021
Ser.No. 1012510 g Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 28,70
Ord. No 1BD35T 1S-A Ser.No 200696 LSL 26,69

T S USL 30,71
Remark TQ 80% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.187 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
200696 1K1D 28,78 28,71 28,72 28,70 28,72 28,73 28,71 28,70 28,74 28,78
200696 1K1D 369,00 | 363,00 | 366,00 366,00 366,00 | 367,00 @ 365,00 361,00 @ 368,00 | 368,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200696 1K1D 28,70 28,71 28,76 28,71 28,74 28,70 28,74 28,71 28,71 28,71
200696 1K1D 368,00 | 368,00 | 368,00 364,00 370,00 | 364,00 370,00 @ 367,00 | 363,00 | 364,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: 1BD-1B035A-1K1D-1ZB Angle degree: 360°
Serial no: 1012510 Test torque: 28,7 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Homologation of nutrunners

Document no:

Date:

a)

b)

Note:

Multi-stage tightening system

Single-stage tightening system

Manufacturer: Apex Tool Group

Test torque: Tq max.
Hard joint (H)

Soft joint (L)

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

ka

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

015/2021
28.10.2021

Test sheet no. 4

Machine Capability Study 100 %

Speed 50 rpm

O Speed 100 %
Serial no: 1012510
35,00 Nm

210,99 Nm / Revolution Angle degree

17,46 Nm / Revolution Angle degree

H

32,55-37,45 Nm
7%
35,17 Nm
0,10 Nm
0,60 Nm
8,14
7,59

8,14
7,59

Capability is reached if minimum C,, value 21.67
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4,0%

1255 rpm

30°
360°
L

32,55-37,45 Nm
7%
34,92 Nm
0,05 Nm
0,27 Nm
18,12
17,56





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  19.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No.  1012510_b Char.Descr. VM1698-4 Inspection Val. 35,00 2,45 EUSL 37,45
,,,,,,,,,, A S
Serial No. 1024210 Unit Nm -2,45 :LSL 32,55
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.10.2021 13:30:15 to 19.10.2021 13:45:31
Rem.  TQ 100% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.246 Nm/A; Speed: 1000/50 rpm;
] USsL
37
1 ]
'g‘ 36 N
= +—F - - — - — - —4&— - — - — - — - — - — s — - — - — - — - — - — - — - — X+3s
< XN B X X _ 2 _ /s A XN > _ dkvi
R e e ataiane Susasubrncuonnusts bt LI
S ]
= i
> 34
33
i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s x+3s
o5 7LSL ‘ )‘< ‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R 1] L 01
%20 D -20 & 99,5
g - ] - g, % 5
g 15 E | “ “ | ; 15 % ,o\?. 70 30 g
© ] ol N a
210° 1 | 1 BRI 70 &
2 1 Fo2 5 95 '
2 1 | {; | F. S
< 5 -5 @ 99,5
] | | C 4 0,1
] Il m C 99,99
O LI O D B I B B O 0,001 T T T T T T T T T T T T T T T T T T
33 34 35 36 37 33 34 36 37
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 35.00 X 35.1654
LSL 32.55 Xmin 34.94 X-3s 34.8643
usL 37.45 Xmax 35.38 X+3s 35.4665
T 4.90 R 0.44 6s 0.6023
N<t> 100 p<t> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 8.14
Critical capability index = Cmk 7.59
S The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 19.10.2021
Ser.No. 1012510 b Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 35,00

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 32,55

T o USL 37,45

Remark TQ 100% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.246 Nm/A; Speed: 1000/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 35,25 35,26 35,36 35,06 35,28 34,99 35,31 35,18 34,94 35,18
1024210 VM1698-4 30,75 30,50 31,00 30,50 30,75 30,50 31,00 30,25 30,25 30,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 35,14 35,16 35,13 35,10 35,13 35,04 35,23 35,25 35,05 34,96
1024210 VM1698-4 28,75 30,50 30,75 30,75 30,50 30,00 30,25 30,75 30,25 30,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 35,10 35,24 35,27 35,07 35,12 35,02 35,07 35,24 35,35 35,05
1024210 VM1698-4 30,75 30,75 31,00 31,00 31,00 30,75 30,25 30,00 30,50 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 35,38 35,27 35,22 35,01 35,04 35,23 35,12 35,12 35,20 35,18
1024210 VM1698-4 30,25 30,75 30,50 30,50 30,00 30,25 30,00 30,75 30,75 30,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 35,11 35,24 35,31 35,00 35,10 35,28 35,00 35,10 35,14 35,02
1024210 VM1698-4 31,00 31,00 29,50 30,50 30,50 31,00 30,50 30,75 30,25 30,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 35,23 35,14 35,22 35,13 35,07 35,15 35,18 35,29 35,13 35,36
1024210 VM1698-4 31,00 31,50 31,25 30,75 30,50 30,25 30,00 31,00 30,50 30,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 35,24 35,31 35,26 35,17 35,15 35,08 34,99 35,31 35,10 35,18
1024210 VM1698-4 30,50 30,50 30,25 30,00 30,50 30,75 30,25 30,25 30,25 30,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 35,33 35,16 35,18 35,19 35,19 35,07 35,23 35,17 35,10 35,10
1024210 VM1698-4 30,50 30,25 30,50 29,00 30,50 30,75 30,50 29,25 30,50 30,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_bM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 19.10.2021
Ser.No. 1012510 b Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 35,00
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 32,55

T o USL 37,45
Remark TQ 100% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.246 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 35,18 35,16 35,29 35,27 35,37 35,17 35,18 35,12 35,10 35,13
1024210 VM1698-4 28,75 30,75 30,25 31,25 30,50 30,50 29,00 30,25 30,50 30,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 35,17 35,21 35,14 35,11 35,01 35,07 35,15 35,35 35,15 35,20
1024210 VM1698-4 30,50 30,75 30,50 30,50 30,75 30,50 30,50 30,25 30,25 30,75
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  19.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012510 b Char.Descr. 1K1D Inspection Val. 35,00 2,45 i UsL 37,45
Serial No. 200696 Unit Nm 245 ILSL 3255
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.10.2021 13:30:16 to 19.10.2021 13:45:32
Rem.  TQ 100% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.246 Nm/A; Speed: 1000/50 rpm;
4 USsL
37
1 36
o o v i i e i vl e _ X#3s
2 o S 0o 0o 0o o B e e St SR
Q ]
=
34
33
i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X- 35_? +3s X-3s _x+3s
205k X USL 20 LSL I USL 0,001
i L 1 99,99
1 N = I 01
216 N 16 & 99,5 A
g L | ) 95 g 5
512 L1285 il & <
g ] S T 70 i CU
s ' L& Q iy B "
% g | | g ..q_J o 30 : ‘ : 70 <
G L2 5 ‘ 95 '
g |l 8 B
= 4 o e 99,5
| | | | @ 0,1 : !
y‘ | gl 99,99
O LI L A O R R R | ‘ T ‘ T T O 0,001 T T T T T T T T T T T T T T T T T T T T T T
33 34 37 33 34 35 36 37
1K1D [Nm] ND R 1K1D [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 35.00 X 35.2366
LSL 32.55 Xmin 35.03 X-3s 34.9238
usL 37.45 Xmax 35.49 X+3s 35.5494
T 4.90 R 0.46 6s 0.6256
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 7.83
Critical capability index = Cmk 7.08
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 19.10.2021
Ser.No. 1012510 b Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 35,00
Ord. No 1BD35T 1S-A Ser.No 200696 LSL 32,55
T o USL 37,45
Remark TQ 100% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.246 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200696 1K1D 35,35 35,33 35,44 35,21 35,38 35,07 35,41 35,27 35,08 35,26
200696 1K1D 31,00 31,00 31,00 31,00 31,00 31,00 32,00 31,00 31,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200696 1K1D 35,28 35,27 35,22 35,18 35,20 35,09 35,33 35,32 35,18 35,03
200696 1K1D 31,00 31,00 31,00 31,00 31,00 30,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200696 1K1D 35,16 35,35 35,31 35,20 35,21 35,10 35,12 35,37 35,42 35,12
200696 1K1D 32,00 31,00 32,00 32,00 31,00 31,00 31,00 30,00 31,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200696 1K1D 35,49 35,33 35,31 35,09 35,11 35,33 35,24 35,20 35,25 35,23
200696 1K1D 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200696 1K1D 35,20 35,30 35,36 35,09 35,15 35,35 35,06 35,14 35,18 35,10
200696 1K1D 32,00 31,00 32,00 31,00 31,00 32,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200696 1K1D 35,29 35,22 35,29 35,24 35,19 35,24 35,25 35,42 35,23 35,43
200696 1K1D 31,00 32,00 32,00 31,00 31,00 30,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200696 1K1D 35,34 35,39 35,32 35,21 35,20 35,09 35,08 35,37 35,16 35,21
200696 1K1D 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200696 1K1D 35,38 35,21 35,29 35,25 35,27 35,10 35,27 35,24 35,14 35,14
200696 1K1D 31,00 31,00 31,00 31,00 31,00 32,00 31,00 31,00 31,00 31,00
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 19.10.2021
Ser.No. 1012510 b Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 35,00
Ord. No 1BD35T 1S-A Ser.No 200696 LSL 32,55

T o USL 37,45
Remark TQ 100% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.246 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
200696 1K1D 35,22 35,22 35,30 35,33 35,46 35,20 35,23 35,12 35,17 35,18
200696 1K1D 30,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200696 1K1D 35,23 35,30 35,17 35,12 35,09 35,09 35,19 35,40 35,16 35,25
200696 1K1D 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 32,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: 1BD-1B035A-1K1D-1ZB Angle degree:  30°
Serial no: 1012510 Test torque: 35,0 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Control System

Plant ATG Westhausen ‘ Operator Name  Siinder Date  18.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No.  1012510_a Char.Descr. VM1698-4 Inspection Val. 35,00 2,45 EUSL 37,45

Serial No. 1024210 Unit Nm 245 ILSL 3255
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 18.10.2021 15:29:14 to 18.10.2021 17:18:26

Rem.  TQ 100% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.246 Nm/A; Speed: 1000/50 rpm;

USL

w
J

VM1698-4 [Nm] —
(o8]
(6]
o b v b by
%
11
1<
\
|
\
i
o

w
)]

e e o A P S

fffffffffffffffff X-3s
34
33
LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-283s
o5 7LSL ‘>‘(‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R n L 01
%20 e 20 = 99,5
5 - 1l - 5
g 157 1k "2 = 70 3 =
2 - I SOy "
[0 - [ e T
107 | \‘ “10% o 30 70 &
2 1 Fo2 5 95 '
o I Fe 8
< 5 5 © 99,5
] 1 C 04 0,1
] il B 99,99
0 LI D O I B B 0 0,001 T T T T T T T T T T T T T T T T T T T
33 34 35 36 37 33 34 36 37
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 35.00 X 34.9245
LSL 32.55 Xmin 34.81 X-3s 34.7893
usL 37.45 Xmax 35.03 X+3s 35.0597
T 4.90 R 0.22 6s 0.2704
N<t> 100 p<T> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 18.12
Critical capability index = Cmk 17.56
S The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 18.10.2021
Ser.No. 1012510_a Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 35,00

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 32,55

T o USL 37,45

Remark TQ 100% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.246 Nm/A; Speed: 1000/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 34,82 34,86 34,92 34,90 34,95 34,99 34,87 34,94 34,93 34,90
1024210 VM1698-4 355,25 | 356,75 | 361,00 | 358,25 | 360,75 @ 357,75 359,50 @ 363,50 | 354,00 | 354,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 35,03 34,93 34,92 34,94 34,92 34,92 34,93 34,86 34,89 34,89
1024210 VM1698-4 367,25 | 360,00 @ 362,50 | 363,75 | 357,50 @ 365,00 358,50 361,00 @ 366,50 | 363,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 34,90 34,91 34,87 34,88 34,91 34,87 35,00 34,89 34,87 34,86
1024210 VM1698-4 371,75 | 368,00 @ 370,25 | 353,50 | 366,75 @ 356,00 368,25 353,25 | 364,00 | 365,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 34,98 34,82 34,95 34,87 34,94 34,92 34,98 34,93 34,89 34,88
1024210 VM1698-4 365,00 | 364,00 @ 357,00 @ 369,75 | 362,25 @ 360,75 355,50 @ 359,00 @ 366,00 | 366,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 34,85 34,99 35,00 34,92 34,96 34,96 34,89 34,92 34,96 34,91
1024210 VM1698-4 362,75 | 368,50 & 355,75 | 355,75 | 363,50 @ 367,75 370,75 @ 360,75 | 370,25 | 361,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 34,92 34,81 34,84 34,95 34,94 34,91 34,90 35,01 34,99 34,92
1024210 VM1698-4 363,25 | 358,50 & 359,00 @ 368,50 | 362,50 @ 363,50 367,50 362,75 | 358,50 | 367,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 34,95 34,96 34,89 34,91 34,95 34,95 34,90 34,97 34,88 34,91
1024210 VM1698-4 368,25 | 356,25 @ 367,25 | 369,25 | 360,75 @ 366,00 360,50 366,00 357,50 | 370,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 34,96 34,92 34,92 34,92 35,01 34,91 34,99 34,90 34,93 34,93
1024210 VM1698-4 364,75 | 360,75 | 360,25 | 366,75 | 349,25 @ 354,25 368,25 368,75 | 369,00 | 366,75
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 18.10.2021
Ser.No. 1012510_a Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 35,00
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 82,55

T S USL 37,45
Remark TQ 100% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.246 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 34,93 34,93 34,99 35,00 34,93 35,03 34,90 34,90 34,92 34,96
1024210 VM1698-4 365,50 | 358,75 | 363,50 371,50 367,25 | 364,50 @ 372,50 @ 363,25 | 364,50 | 362,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 34,99 34,96 34,95 34,95 34,90 34,95 34,89 34,91 34,90 34,92
1024210 VM1698-4 375,75 | 366,25 | 368,25 @ 370,50 357,50 | 357,50 & 358,50 | 362,75 | 353,00 | 350,50
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Siinder Date  18.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-17ZB ‘ Contr.item yes
Serial No.  1012510_a Char.Descr. 1K1D Inspection Val. 35,00 2,45 i UsL 37,45

Serial No. 200696 Unit Nm 245 ILSL 3255
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 18.10.2021 15:29:15 to 18.10.2021 17:18:26

Rem.  TQ 100% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.246 Nm/A; Speed: 1000/50 rpm;

USL

w
J

w
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B e e e e T e e e e PO s

1K1D [Nm] -
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(6]
o b b b by

34
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LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
xB83s
20 LSL ‘)‘<‘ USL 20 LSL USL 0,001
i L 1 99,99
t I < 01
2 16 | —16 & 99,5
g ] Il I 5
g 124 I ‘\ 12 g ) 70 30 g
2 . i L& 3
[0 = T
£ 8- (| -8 = o 30 70 &
G L2 5 95 '
2 Ml s
< 4+ —4 © 99,5
| 1 | o 0,1
| | 99,99
O LI D O D B B O 0,001 T T T T T T T T T T T T T T T T T T T
33 34 35 36 37 33 34 36 37
1K1D [Nm] ND _ 1K1D [Nm] ND _
Drawing Values Collected Values Statistics
Tm 35.00 X 35.0508
LSL 32.55 Xmin 35.00 X-3s 34.9363
USL 37.45 Xmax 35.16 X+3s 35.1653
T 4.90 R 0.16 6s 0.2289
N<t> 100 p<T> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 21.40
Critical capability index = Cmk 20.96
S The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 18.10.2021
Ser.No. 1012510_a Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 35,00
Ord. No 1BD35T 1S-A Ser.No 200696 LSL 32,55
T o USL 37,45
Remark TQ 100% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.246 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200696 1K1D 35,00 35,00 35,05 35,06 35,06 35,13 35,05 35,13 35,04 35,02
200696 1K1D 358,00 | 361,00 @ 363,00 @ 361,00 | 366,00 360,00 361,00 366,00 356,00 | 357,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200696 1K1D 35,13 35,08 35,09 35,10 35,03 35,06 35,04 35,03 35,02 35,04
200696 1K1D 369,00 | 361,00 @ 364,00 @ 365,00 | 359,00 368,00 360,00 362,00 371,00 | 365,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200696 1K1D 35,00 35,03 35,01 35,07 35,08 35,01 35,16 35,02 35,06 35,00
200696 1K1D 373,00 | 370,00 @ 373,00 @ 357,00 | 368,00 358,00 370,00 355,00 @ 366,00 | 367,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200696 1K1D 35,05 35,00 35,09 35,00 35,07 35,08 35,08 35,10 35,02 35,05
200696 1K1D 366,00 | 367,00 @ 359,00 @ 370,00 | 364,00 366,00 358,00 360,00 369,00 | 368,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200696 1K1D 35,00 35,12 35,09 35,06 35,10 35,09 35,03 35,04 35,07 35,02
200696 1K1D 368,00 | 370,00 @ 357,00 | 358,00 | 365,00 369,00 374,00 364,00 374,00 | 363,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200696 1K1D 35,04 35,02 35,00 35,04 35,04 35,01 35,02 35,14 35,12 35,00
200696 1K1D 365,00 | 361,00 @ 361,00 @ 371,00 | 364,00 368,00 369,00 365,00 @ 360,00 | 369,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200696 1K1D 35,06 35,05 35,00 35,02 35,10 35,07 35,04 35,08 35,04 35,03
200696 1K1D 369,00 | 358,00 @ 371,00 | 372,00 | 365,00 367,00 364,00 368,00 359,00 | 372,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200696 1K1D 35,05 35,01 35,06 35,06 35,11 35,00 35,06 35,02 35,03 35,01
200696 1K1D 366,00 | 364,00 @ 362,00 @ 369,00 | 351,00 356,00 370,00 370,00 @ 370,00 | 369,00
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 18.10.2021
Ser.No. 1012510_a Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 35,00
Ord. No 1BD35T 1S-A Ser.No 200696 LSL 82,55

T S USL 37,45
Remark TQ 100% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.246 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
200696 1K1D 35,03 35,02 35,11 35,12 35,06 35,10 35,00 35,02 35,05 35,03
200696 1K1D 369,00 | 360,00 | 365,00 375,00 369,00 | 366,00 @ 376,00 @ 365,00 | 365,00 | 364,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200696 1K1D 35,06 35,08 35,04 35,03 35,05 35,03 35,01 35,06 35,02 35,07
200696 1K1D 377,00 | 367,00 | 369,00 371,00 359,00 | 359,00 A 361,00 @ 365,00 @ 354,00 | 352,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: 1BD-1B035A-1K1D-1ZB Angle degree: 360°
Serial no: 1012510 Test torque: 35,0 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Homologation of nutrunners

Document no: 015/2021
Date: 28.10.2021
General Specifications
Manufacturer: Apex Tool Group Tool type:  Fixtured Spindle
Model: 1BD-1B035A-1K1D-1ZB Serial no: 1012510
Torque range: 3,5Nm to 35 Nm

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

Capability examination

Snugfit value: 7 Nm Torque tolerance £ 7 %
Target torque: 21 Nm Tolerance: 1,43 % + 0,71 %
Angle degree: 40° Tolerance: 1,8° +0,9°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 20,68 40,00 20,62 40,00 0,06 0,00
2 20,56 40,00 20,54 39,75 0,02 0,25
3 20,96 40,00 20,87 40,25 0,09 0,25
4 20,98 40,00 20,94 40,00 0,04 0,00
5 20,75 40,00 20,74 40,00 0,01 0,00
6 20,68 40,00 20,58 40,00 0,10 0,00
7 20,75 40,00 20,75 39,75 0,00 0,25
8 20,99 40,00 20,94 40,00 0,05 0,00
9 20,78 40,00 20,74 40,00 0,04 0,00

10 20,55 40,00 20,47 39,75 0,08 0,25
11 21,01 40,00 20,92 40,00 0,09 0,00
12 20,75 40,00 20,70 40,00 0,05 0,00
13 20,63 40,00 20,61 40,00 0,02 0,00
14 20,61 40,00 20,55 40,00 0,06 0,00
15 20,82 40,00 20,78 39,25 0,04 0,75
16 20,78 40,00 20,75 40,25 0,03 0,25
17 20,82 40,00 20,72 39,75 0,10 0,25
18 20,61 40,00 20,52 39,50 0,09 0,50
19 20,79 40,00 20,69 39,75 0,10 0,25
20 20,87 40,00 20,84 40,25 0,03 0,25
21 20,51 40,00 20,48 40,00 0,03 0,00
22 20,70 40,00 20,63 39,75 0,07 0,25
23 20,91 40,00 20,86 40,00 0,05 0,00
24 20,65 40,00 20,61 40,25 0,04 0,25
25 20,41 40,00 20,33 39,75 0,08 0,25
26 21,10 40,00 21,02 40,00 0,08 0,00
27 20,51 40,00 20,45 40,00 0,06 0,00
28 20,56 40,00 20,48 39,50 0,08 0,50
29 20,84 40,00 20,80 40,25 0,04 0,25
30 20,92 40,00 20,87 40,00 0,05 0,00
31 20,90 40,00 20,83 40,25 0,07 0,25
32 20,55 40,00 20,47 40,00 0,08 0,00
33 20,94 40,00 20,85 40,00 0,09 0,00
34 21,03 40,00 20,96 40,00 0,07 0,00
35 20,91 40,00 20,88 40,25 0,03 0,25
36 20,72 40,00 20,67 39,75 0,05 0,25
37 20,51 40,00 20,45 39,75 0,06 0,25
38 20,60 40,00 20,55 40,50 0,05 0,50
39 20,65 40,00 20,59 40,00 0,06 0,00
40 21,08 40,00 20,92 39,75 0,16 0,25
41 20,90 40,00 20,83 39,50 0,07 0,50
42 21,11 40,00 21,04 40,25 0,07 0,25
43 20,79 40,00 20,73 39,75 0,06 0,25
44 20,82 40,00 20,71 39,75 0,11 0,25
45 20,98 40,00 20,89 39,75 0,09 0,25
46 20,95 40,00 20,91 39,75 0,04 0,25
47 20,66 40,00 20,57 40,00 0,09 0,00
48 21,27 40,00 21,12 40,25 0,15 0,25
49 20,83 40,00 20,78 39,75 0,05 0,25
50 20,96 40,00 20,86 39,75 0,10 0,25
51 21,02 40,00 20,95 40,00 0,07 0,00
52 20,45 40,00 20,33 39,50 0,12 0,50
53 20,99 40,00 20,94 40,00 0,05 0,00
54 21,29 40,00 21.20 40,25 0,09 0,25
55 21,04 40,00 20,97 40,00 0,07 0,00
56 21,10 40,00 21,00 39,75 0,10 0,25
57 20,79 40,00 20,76 39,25 0,03 0,75
58 21,01 40,00 20,97 39,75 0,04 0,25
59 21,22 40,00 21,22 40,25 0,00 0,25
60 21,12 40,00 21,03 40,00 0,09 0,00
61 20,50 40,00 20,48 39,75 0,02 0,25
62 20,96 40,00 20,94 40,00 0,02 0,00
63 21,11 40,00 21,03 40,00 0,08 0,00
64 20,81 40,00 20,74 39,75 0,07 0,25
65 20,95 40,00 20,89 40,00 0,06 0,00
66 21,45 40,00 21,37 40,25 0,08 0,25
67 20,80 40,00 20,78 40,00 0,02 0,00
68 20,70 40,00 20,66 40,00 0,04 0,00
69 20,94 40,00 20,87 40,00 0,07 0,00
70 20,85 40,00 20,80 40,25 0,05 0,25
71 20,59 40,00 20,55 40,00 0,04 0,00
72 20,88 40,00 20,85 39,75 0,03 0,25
73 21,28 40,00 21.24 40,50 0,04 0,50
74 20,75 40,00 20,73 40,00 0,02 0,00
75 20,64 40,00 20,57 39,75 0,07 0,25
76 20,97 40,00 20,92 40,25 0,05 0,25
77 20,71 40,00 20,67 39,50 0,04 0,50
78 20,83 40,00 20,79 39,50 0,04 0,50
79 21,03 40,00 20,93 40,00 0,10 0,00
80 20,79 40,00 20,72 40,00 0,07 0,00
81 21,13 40,00 21,08 40,00 0,05 0,00
82 21,24 40,00 21,15 40,00 0,09 0,00
83 21,06 40,00 20,96 39,75 0,10 0,25
84 20,61 40,00 20,56 39,75 0,05 0,25
85 20,82 40,00 20,78 40,25 0,04 0,25
86 21,21 40,00 21,19 40,25 0,02 0,25
87 21,05 40,00 21,00 40,00 0,05 0,00
88 20,88 40,00 20,85 40,25 0,03 0,25
89 20,84 40,00 20,81 39,75 0,03 0,25
90 21,36 40,00 2131 40,25 0,05 0,25
91 21,02 40,00 20,98 40,00 0,04 0,00
92 21,01 40,00 20,96 40,00 0,05 0,00
93 21,06 40,00 21,04 40,25 0,02 0,25
94 20,96 40,00 20,91 39,75 0,05 0,25
95 20,75 40,00 20,70 39,75 0,05 0,25
96 20,92 40,00 20,88 40,00 0,04 0,00
97 21,08 40,00 20,97 39,75 0,11 0,25
98 20,81 40,00 20,77 39,75 0,04 0,25
99 20,74 40,00 20,66 40,00 0,08 0,00
100 20,84 40,00 20,76 39,75 0,08 0,25
Standard deviation: 0,030 0,175
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Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: 1BD-1B035A-1K1D-1ZB Serial no: 1012510
Target torque: 21,00 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction

27,3
26,0
24,8
23,5
22,3

200 (g s s P ot rdmgy T 10

19,7 —a—Torque, Control
18,5

17,2
16,0

14,7 t t t t t t t t t
1 10 19 28 37 46 55 64 73 82 91 100

Measurement

46
45
44
42

41 —e— Angle degree,

40 Wmﬁ%ﬁﬁn Tool
—a— Angle degree,

39 Control
38

36
35

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

Measurement

SN: 1012510 Page 50 of 67





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen | Operator Name  Siinder Date  20.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No.  1012510_k Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 EUSL 45,00
Serial No. 1024210 Unit Grad  -500 LSL 3500 |

Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 20.10.2021 14:04:23 to 20.10.2021 14:18:42
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.236 Nm/A; Speed: 300/50 rpm;

USL

0 10 20 30 40 50 60 70 80 90
Value No. _,
X-3s_X+3s X-3s _ Xx+3s
455k —E USL 45 06,99 LSL S USL 0,001
3 = T
1407 NN S40 ’ ) 0.1
E E 9 ! )
§ 355 | ‘/ | £35 = 99,5 —
= | = > | | |
S 30- ol | "8 ; % — >
8 25- 3 B =253 g 70 ‘ ‘ 3/ =
w— 7 | E —
207 | W | 208 o 30 | | 70 &
2 15- 3 [ F15 2 - "
N 1 | e 5 A %
<105 | £10g T 99,5
5 = [ \ ! E 5 [0 0,1 A T +
E J \ E i 99,99
0— L e s Y I B I I B —0 0,001 T T T T T T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
VM1698-4 [Grad] ND _ VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics
Tm 40.00 X 39.9375
LSL 35.00 Xmin 39.25 X-3s 39.2116
USL 45.00 Xmax 40.50 X+3s 40.6634
T 10.00 R 1.25 6s 1.4519
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 6.89
Critical capability index Cmk 6.80
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Machine Capability Study Page

Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 20.10.2021
Ser.No. 1012510 k Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 21,00
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 19,53

T o USL 22,47
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 35.0 Nm; Cu r-Cal.: 2.236 Nm/A; Speed: 300/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 20,62 20,54 20,87 20,94 20,74 20,58 20,75 20,94 20,74 20,47
1024210 VM1698-4 40,00 39,75 40,25 40,00 40,00 40,00 39,75 40,00 40,00 39,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 20,92 20,70 20,61 20,55 20,78 20,75 20,72 20,52 20,69 20,84
1024210 VM1698-4 40,00 40,00 40,00 40,00 39,25 40,25 39,75 39,50 39,75 40,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 20,48 20,63 20,86 20,61 20,33 21,02 20,45 20,48 20,80 20,87
1024210 VM1698-4 40,00 39,75 40,00 40,25 39,75 40,00 40,00 39,50 40,25 40,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 20,83 20,47 20,85 20,96 20,88 20,67 20,45 20,55 20,59 20,92
1024210 VM1698-4 40,25 40,00 40,00 40,00 40,25 39,75 39,75 40,50 40,00 39,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 20,83 21,04 20,73 20,71 20,89 20,91 20,57 21,12 20,78 20,86
1024210 VM1698-4 39,50 40,25 39,75 39,75 39,75 39,75 40,00 40,25 39,75 39,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 20,95 20,33 20,94 21,20 20,97 21,00 20,76 20,97 21,22 21,03
1024210 VM1698-4 40,00 39,50 40,00 40,25 40,00 39,75 39,25 39,75 40,25 40,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 20,48 20,94 21,03 20,74 20,89 21,37 20,78 20,66 20,87 20,80
1024210 VM1698-4 39,75 40,00 40,00 39,75 40,00 40,25 40,00 40,00 40,00 40,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 20,55 20,85 21,24 20,73 20,57 20,92 20,67 20,79 20,93 20,72
1024210 VM1698-4 40,00 39,75 40,50 40,00 39,75 40,25 39,50 39,50 40,00 40,00

Apex Tool Group GmbH
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 20.10.2021
Ser.No. 1012510 k Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 21,00
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 19,53

T o USL 22,47
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 35.0 Nm; Cu r-Cal.: 2.236 Nm/A; Speed: 300/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 21,08 21,15 20,96 20,56 20,78 21,19 21,00 20,85 20,81 21,31
1024210 VM1698-4 40,00 40,00 39,75 39,75 40,25 40,25 40,00 40,25 39,75 40,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 20,98 20,96 21,04 20,91 20,70 20,88 20,97 20,77 20,66 20,76
1024210 VM1698-4 40,00 40,00 40,25 39,75 39,75 40,00 39,75 39,75 40,00 39,75

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_kM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  20.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012510 _k Char.Descr. 1K1D Inspection Val. 40,00 5,00 i USL 45,00
Serial No. 200696 Unit Grad  -500 ILSL 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 50 / 1024729 nges. 100
Evaluation from 20.10.2021 14:04:24 to 20.10.2021 14:18:41
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.236 Nm/A; Speed: 300/50 rpm;
45 1 USL
44i
43i
42—
B 41
o B —
a 40 ] X
g 39
X7
38
37i
36i
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | ' 99,99
1 — 0,1
1,6 1,6 X 99,5
[8)
s - 2 95 5
21,2 128 . 80 20 z
2 I 0 =
@ ° I | o
508 @ R=0 L0885 % 20 [y R=0 80 =
2 L2 5 95 '
ko] e
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
1K1D [Grad] --- 1K1D [Grad] ---
Drawing Values Collected Values Statistics
Tm 40.00 X 40.0000
LSL 35.00 Xmin 40.00
usL 45.00 Xmax 40.00
T 10.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_k1.DFD
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Machine Capability Study Page
Tool System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 20.10.2021
Ser.No. 1012510 k Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 21,00
Ord. No 1BD35T 1S-A Ser.No 200696 LSL 19,53

T o USL 22,47
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 35.0 Nm; Cu r-Cal.: 2.236 Nm/A; Speed: 300/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200696 1K1D 20,68 20,56 20,96 20,98 20,75 20,68 20,75 20,99 20,78 20,55
200696 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200696 1K1D 21,01 20,75 20,63 20,61 20,82 20,78 20,82 20,61 20,79 20,87
200696 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200696 1K1D 20,51 20,70 20,91 20,65 20,41 21,10 20,51 20,56 20,84 20,92
200696 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200696 1K1D 20,90 20,55 20,94 21,03 20,91 20,72 20,51 20,60 20,65 21,08
200696 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200696 1K1D 20,90 21,11 20,79 20,82 20,98 20,95 20,66 21,27 20,83 20,96
200696 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200696 1K1D 21,02 20,45 20,99 21,29 21,04 21,10 20,79 21,01 21,22 21,12
200696 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200696 1K1D 20,50 20,96 21,11 20,81 20,95 21,45 20,80 20,70 20,94 20,85
200696 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200696 1K1D 20,59 20,88 21,28 20,75 20,64 20,97 20,71 20,83 21,03 20,79
200696 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00

Apex Tool Group GmbH
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 20.10.2021
Ser.No. 1012510 k Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 21,00
Ord. No 1BD35T 1S-A Ser.No 200696 LSL 19,53

T o USL 22,47
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 35.0 Nm; Cu r-Cal.: 2.236 Nm/A; Speed: 300/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
200696 1K1D 21,13 21,24 21,06 20,61 20,82 21,21 21,05 20,88 20,84 21,36
200696 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200696 1K1D 21,02 21,01 21,06 20,96 20,75 20,92 21,08 20,81 20,74 20,84
200696 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_k1.DFD
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

Torque graphs

1BD-1B035A-1K1D-1ZB Serial no: 1012510

21,00 Nm
40°

60 % of max. torque
Tool without angle correction

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Homologation of nutrunners

Document no: 015/2021
Date: 28.10.2021
General Specifications
Manufacturer: Apex Tool Group Tool type:  Fixtured Spindle
Model: 1BD-1B035A-1K1D-1ZB Serial no: 1012510
Torque range: 3,5Nm to 35 Nm

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

Capability examination

Snugfit value: 7 Nm Torque tolerance £ 7 %
Target torque: 28 Nm Tolerance: 1,07 % + 0,54 %
Angle degree: 180° Tolerance: 4,9° +2,4°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 28,51 180,00 28,43 180,00 0,08 0,00
2 28,36 180,00 28,32 180,25 0,04 0,25
3 28,23 180,00 28,18 180,00 0,05 0,00
4 28,41 180,00 28,34 180,25 0,07 0,25
5 28,48 180,00 28,39 180,50 0,09 0,50
6 28,37 180,00 28,31 180,00 0,06 0,00
7 28,56 180,00 28,46 178,50 0,10 1,50
8 28,10 180,00 28,00 179,75 0,10 0,25
9 28,07 180,00 28,01 179,00 0,06 1,00

10 28,06 180,00 27,95 179,50 0,11 0,50
11 27,68 180,00 27,63 178,75 0,05 1,25
12 27,95 180,00 27,90 178,75 0,05 1,25
13 27,74 180,00 27.70 179,00 0,04 1,00
14 27,94 180,00 27,88 179,00 0,06 1,00
15 28,05 180,00 28,02 179,00 0,03 1,00
16 28,10 180,00 28,02 177,75 0,08 2,25
17 28,15 180,00 28,11 179,75 0,04 0,25
18 28,63 180,00 28,55 180,75 0,08 0,75
19 28,19 180,00 28,11 180,00 0,08 0,00
20 28,59 180,00 28,54 180,50 0,05 0,50
21 28,55 180,00 28,44 180,00 0,11 0,00
22 28,24 180,00 28,19 179,75 0,05 0,25
23 28,41 180,00 28,36 180,25 0,05 0,25
24 27,87 180,00 2777 179,50 0,10 0,50
25 27,76 180,00 2773 179,25 0,03 0,75
26 27,79 180,00 27.72 177,75 0,07 2,25
27 28,07 180,00 27,96 179,75 0,11 0,25
28 28,23 180,00 2818 179,75 0,05 0,25
29 28,34 180,00 28,28 178,50 0,06 1,50
30 28,42 180,00 28,33 180,00 0,09 0,00
31 28,35 180,00 28,30 179,75 0,05 0,25
32 28,32 180,00 28,27 180,25 0,05 0,25
33 28,20 180,00 28,11 180,25 0,09 0,25
34 28,27 180,00 28,18 180,50 0,09 0,50
35 28,41 180,00 28,30 180,00 0,11 0,00
36 28,47 180,00 28,40 180,00 0,07 0,00
37 28,53 180,00 28,43 180,00 0,10 0,00
38 28,13 180,00 28,05 179,75 0,08 0,25
39 28,15 180,00 28,04 180,25 0,11 0,25
40 28,32 180,00 28,23 180,00 0,09 0,00
41 28,30 180,00 28,20 180,25 0,10 0,25
42 28,25 180,00 2818 180,25 0,07 0,25
43 28,24 180,00 28,15 180,00 0,09 0,00
44 28,23 180,00 28,20 180,00 0,03 0,00
45 28,14 180,00 28,03 179,50 0,11 0,50
46 27,97 180,00 27,94 179,75 0,03 0,25
47 27,94 180,00 27,89 180,25 0,05 0,25
48 28,38 180,00 28,30 180,00 0,08 0,00
49 28,20 180,00 28,16 180,00 0,04 0,00
50 28,22 180,00 28,15 180,25 0,07 0,25
51 28,30 180,00 28,19 180,00 0,11 0,00
52 28,32 180,00 28,22 180,25 0,10 0,25
53 28,13 180,00 28,08 179,75 0,05 0,25
54 27,78 180,00 2771 179,25 0,07 0,75
55 27,78 180,00 2775 179,00 0,03 1,00
56 28,13 180,00 28,02 179,25 0,11 0,75
57 28,07 180,00 28,01 180,00 0,06 0,00
58 28,44 180,00 28,38 179,00 0,06 1,00
59 28,39 180,00 28,27 179,75 0,12 0,25
60 28,36 180,00 28,30 179,75 0,06 0,25
61 28,10 180,00 28,07 179,50 0,03 0,50
62 28,06 180,00 28,03 179,50 0,03 0,50
63 28,21 180,00 28,14 179,50 0,07 0,50
64 28,24 180,00 28,18 179,75 0,06 0,25
65 27,97 180,00 27,89 179,50 0,08 0,50
66 28,03 180,00 27,99 179,50 0,04 0,50
67 28,17 180,00 28,07 180,00 0,10 0,00
68 27,67 180,00 27,62 179,00 0,05 1,00
69 28,13 180,00 28,05 179,50 0,08 0,50
70 28,21 180,00 28,17 179,75 0,04 0,25
71 28,30 180,00 28,23 179,75 0,07 0,25
72 28,02 180,00 27,93 179,75 0,09 0,25
73 28,24 180,00 28,13 180,00 0,11 0,00
74 28,30 180,00 28,26 180,00 0,04 0,00
75 28,07 180,00 28,05 180,00 0,02 0,00
76 28,39 180,00 28,31 180,50 0,08 0,50
77 28,45 180,00 28,41 180,25 0,04 0,25
78 28,41 180,00 28,31 180,25 0,10 0,25
79 28,08 180,00 27,99 179,75 0,09 0,25
80 28,33 180,00 28,22 180,25 0,11 0,25
81 27,90 180,00 27,82 179,25 0,08 0,75
82 27,85 180,00 27,81 179,25 0,04 0,75
83 27,91 180,00 27,87 179,50 0,04 0,50
84 28,04 180,00 28,02 179,50 0,02 0,50
85 28,11 180,00 27,97 180,25 0,14 0,25
86 27,89 180,00 27.85 179,75 0,04 0,25
87 28,07 180,00 27,98 179,25 0,09 0,75
88 27,75 180,00 2771 179,25 0,04 0,75
89 27,87 180,00 27.79 178,75 0,08 1,25
90 27,96 180,00 27,81 179,00 0,15 1,00
91 27,71 180,00 2771 178,50 0,00 1,50
92 27,62 180,00 27,59 179,00 0,03 1,00
93 27,98 180,00 27,87 179,25 0,11 0,75
94 27,98 180,00 27,95 179,50 0,03 0,50
95 28,08 180,00 28,03 178,00 0,05 2,00
96 28,18 180,00 28,06 180,00 0,12 0,00
97 28,31 180,00 28.24 180,00 0,07 0,00
98 28,25 180,00 28,14 180,25 0,11 0,25
99 28,19 180,00 28,14 179,50 0,05 0,50
100 28,04 180,00 27,98 179,75 0,06 0,25
Standard deviation: 0,030 0,487
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Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: 1BD-1B035A-1K1D-1ZB Serial no: 1012510
Target torque: 28,00 Nm 80 % of max. torque
Angle degree: 180° Tool without angle correction

36,4
34,7
33,0
31,4
29,7
28,0 Py nad L atiain e Sty pu Mgt SO s o guitiiny > TOTGUE, TOOI
26,3
24,6
23,0
21,3

19,6 t t t t t t t t t
1 10 19 28 37 46 55 64 73 82 91 100

Measurement

—a— Torque, Control

193
190
188
185

183 —e— Angle degree,

180 A Tool
—a— Angle degree,
177

Control

175
172
170

167 . . . . . . . . .
1 10 19 28 37 46 55 64 73 82 91 100

Measurement
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen | Operator Name  Siinder Date  20.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No.  1012510_| Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 i USL 190,00
,,,,,,,,,, R
Serial No. 1024210 Unit Grad -10,00 : LsL 170,00
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 20.10.2021 08:27:07 to 20.10.2021 08:41:51
Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.233 Nm/A; Speed: 300/50 rpm;
190 USL
185
5 i
IS i}
e X+3s
" ]
dIJ 180 iﬁ&, P %M, #%%%%WWM%% - Z%éé ;
g 1 e[ RN T XTI R R
= X-3s
= ]
> 175
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-3s _x+3s X-3s _ X+3s
o5 7LSL ‘ >‘( ‘ USLﬁ o5 LSL ‘ )‘< - USL 0,001
P |y | S T 01
20— 1 F20 & 99,5 ——k ’
g - | \ - g, % Bl - 5
15+ —15 @ 1 )
g Lol T2 ¥ 70 ‘ ‘ 30 =
=7 B R Fg = \ | &
£ 10 g B “0s & %0 . 0
2 1 \ Fo2 5 ‘ 95 '
o | A | r = 37 |
< Sj | j5 [O) V/ ; : 99,5
] J]I | - o —— 99,99
07 L A I D B | \\lj LI R N 70 0,001 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 179.6600
LSL 170.00 Xmin 177.75 X-3s 177.8906
USL 190.00 Xmax 180.75 X+3s 181.4294
T 20.00 R 3.00 6s 3.5389
N<t> 100 p<T> 100.00000 %
N >yusL 0 p>usL 0.00000%
N <LsL 0 pP<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 5.65
Critical capability index Cmk 5.46
S The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 20.10.2021
Ser.No. 1012510_| Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 28,00

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 26,04

T o USL 29,96

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.233 Nm/A; Speed: 300/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 28,43 28,32 28,18 28,34 28,39 28,31 28,46 28,00 28,01 27,95
1024210 VM1698-4 180,00 | 180,25 | 180,00 & 180,25 | 180,50 @ 180,00 | 178,50 @ 179,75 | 179,00 | 179,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 27,63 27,90 27,70 27,88 28,02 28,02 28,11 28,55 28,11 28,54
1024210 VM1698-4 178,75 | 178,75 | 179,00 | 179,00 | 179,00 @ 177,75 | 179,75 180,75 | 180,00 | 180,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 28,44 28,19 28,36 27,77 27,73 27,72 27,96 28,18 28,28 28,33
1024210 VM1698-4 180,00 | 179,75 | 180,25 | 179,50 | 179,25 @ 177,75 | 179,75 @ 179,75 | 178,50 | 180,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 28,30 28,27 28,11 28,18 28,30 28,40 28,43 28,05 28,04 28,23
1024210 VM1698-4 179,75 | 180,25 | 180,25 | 180,50 | 180,00 @ 180,00 | 180,00 @ 179,75 | 180,25 | 180,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 28,20 28,18 28,15 28,20 28,03 27,94 27,89 28,30 28,16 28,15
1024210 VM1698-4 180,25 | 180,25 | 180,00 & 180,00 | 179,50 @ 179,75 | 180,25 180,00 | 180,00 | 180,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 28,19 28,22 28,08 27,71 27,75 28,02 28,01 28,38 28,27 28,30
1024210 VM1698-4 180,00 | 180,25 | 179,75 | 179,25 | 179,00 @ 179,25 | 180,00 @ 179,00 | 179,75 | 179,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 28,07 28,03 28,14 28,18 27,89 27,99 28,07 27,62 28,05 28,17
1024210 VM1698-4 179,50 | 179,50 | 179,50 | 179,75 | 179,50 @ 179,50 | 180,00 @ 179,00 | 179,50 | 179,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 28,23 27,93 28,13 28,26 28,05 28,31 28,41 28,31 27,99 28,22
1024210 VM1698-4 179,75 | 179,75 | 180,00 & 180,00 | 180,00 180,50 | 180,25 180,25 | 179,75 | 180,25
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012510_IM.DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 20.10.2021
Ser.No. 1012510_| Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 28,00

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 26,04

T S USL 29,96

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.233 Nm/A; Speed: 300/50 rpm;

Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 27,82 27,81 27,87 28,02 27,97 27,85 27,98 27,71 27,79 27,81
1024210 VM1698-4 179,25 179,25 179,50 179,50 | 180,25 179,75 179,25 | 179,25 178,75 179,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 27,71 27,59 27,87 27,95 28,03 28,06 28,24 28,14 28,14 27,98
1024210 VM1698-4 178,50 179,00 179,25 179,50 | 178,00 180,00 180,00 | 180,25 179,50 179,75

Apex Tool Group GmbH
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen | Operator Name ~ Siinder Date  20.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No.  1012510_| Char.Descr. 1K1D Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 200696 Unit Grad  -10,00 ILSL 170,00 |
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 20.10.2021 08:27:08 to 20.10.2021 08:41:51

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.233 Nm/A; Speed: 300/50 rpm;

190 USL
185
= i}
S -
o B —
a 180 X
-
g i}
5 i}
175+
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | : 99,99
1 - 0,1
>16 -16 8 99,5
g -z, % 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 0875 20 (Y |R=0 80
9 =
2 - § 5 95
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
1K1D [Grad] --- 1K1D [Grad] ---
Drawing Values Collected Values Statistics
Tm 180.00 X 180.0000
LSL 170.00 Xmin 180.00
usL 190.00 Xmax 180.00
T 20.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 20.10.2021
Ser.No. 1012510_| Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 28,00
Ord. No 1BD35T 1S-A Ser.No 200696 LSL 26,04
T o USL 29,96
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.233 Nm/A; Speed: 300/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200696 1K1D 28,51 28,36 28,23 28,41 28,48 28,37 28,56 28,10 28,07 28,06
200696 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200696 1K1D 27,68 27,95 27,74 27,94 28,05 28,10 28,15 28,63 28,19 28,59
200696 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200696 1K1D 28,55 28,24 28,41 27,87 27,76 27,79 28,07 28,23 28,34 28,42
200696 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200696 1K1D 28,35 28,32 28,20 28,27 28,41 28,47 28,53 28,13 28,15 28,32
200696 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200696 1K1D 28,30 28,25 28,24 28,23 28,14 27,97 27,94 28,38 28,20 28,22
200696 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200696 1K1D 28,30 28,32 28,13 27,78 27,78 28,13 28,07 28,44 28,39 28,36
200696 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200696 1K1D 28,10 28,06 28,21 28,24 27,97 28,03 28,17 27,67 28,13 28,21
200696 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200696 1K1D 28,30 28,02 28,24 28,30 28,07 28,39 28,45 28,41 28,08 28,33
200696 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 20.10.2021
Ser.No. 1012510_| Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 28,00

Ord. No 1BD35T 1S-A Ser.No 200696 LSL 26,04

T o USL 29,96

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.233 Nm/A; Speed: 300/50 rpm;

Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
200696 1K1D 27,90 27,85 27,91 28,04 28,11 27,89 28,07 27,75 27,87 27,96
200696 1K1D 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200696 1K1D 27,71 27,62 27,98 27,98 28,08 28,18 28,31 28,25 28,19 28,04
200696 1K1D 180,00

180,00 | 180,00 | 180,00 | 180,00 | 180,00 @ 180,00 180,00 | 180,00 | 180,00

Apex Tool Group GmbH
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

Torque graphs

1BD-1B035A-1K1D-1ZB Serial no: 1012510

28,00 Nm
180°

80 % of max. torque
Tool without angle correction

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Homologation

Fixtured Spindle
Model: 1BD-1B035A-1K1D-1ZB

Serial no.: 1012511
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Homologation of nutrunners
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Homologation of nutrunners

Document no:

Date:

a)

b)

Note:

Multi-stage tightening system

Single-stage tightening system

Manufacturer:

015/2021
28.10.2021

Apex Tool Group

Test sheet no. 2

Machine Capability Study 30 %

O

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

Hard joint (H)

Soft joint (L)

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

ka

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

78,38 Nm / Revolution

6,48 Nm / Revolution

H

12,04 -13,86 Nm
7%

13,06 Nm

0,03 Nm

0,19 Nm

9,82

8,60

Capability is reached if minimum C, value 21.67

Speed 50 rpm

Speed 100 %

Serial no:

12,95 Nm

9,82
8,60

SN: 1012511 Page 3 of 67

1012511

Angle degree

Angle degree

Annex 2

Page 1 of 3

4,0 %

1255 rpm

30°
360°
L

12,04 -13,86 Nm
7%

12,96 Nm

0,02 Nm

0,11 Nm

15,86

15,65





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  21.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012511 _d Char.Descr. VM1698-4 Inspection Val. 12,95 0,91 EUSL 13,86
Serial No. 1024210 Unit Nm  -091 ILSL 1204
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 21.10.2021 09:20:31 to 21.10.2021 09:34:09
Rem.  TQ 30% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.252 Nm/A; Speed: 1000/50 rpm;
i USL
R 13,5 7
E ] _
= i X+3s
3 130 s
x |
© -
—
g |
< |
12,5
12’0; \ \ \ \ \ \ \ \ \ \ Hs
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-35+3s
o5 LSL X USL o5 LSL USL 0,001
] C 1 99,99
R | L 01
%20 Al -20 & 99,5
G Bl -z, > 5
g1 Al B8 = 0 £
P i 2T 0 &
510 . S0 o
2 1 ‘ Fo2 5 95 '
o ] [ | F ©
< 5 ’ -5 @ 99,5
] | | | C 4 0,1
] ‘ C 99,99
O T JI‘ \I\l T T T | T T T O 0,001 T T T T T
12,0 12,5 13,0 13,5 12,0 12,5 13,5
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 12.95 X 13.0626
LSL 12.04 Xmin 12.98 X-3s 12.9699
usL 13.86 Xmax 13.13 X+3s 13.1553
T 1.82 R 0.15 6s 0.1854
N<r> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 9.82
Critical capability index Cmk 8.60
S The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 _d Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 12,95

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 12,04

T o USL 13,86

Remark TQ 30% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.252 Nm/A; Speed: 1000/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 13,11 13,12 13,09 13,07 13,05 13,09 13,01 13,05 13,03 13,09
1024210 VM1698-4 30,50 30,25 30,50 31,25 30,75 30,25 30,50 30,75 31,50 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 13,06 13,04 13,11 13,09 13,07 13,06 13,09 13,04 13,13 13,11
1024210 VM1698-4 30,75 29,25 31,00 30,50 30,75 30,50 31,00 30,25 30,75 30,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 13,02 13,08 13,09 13,03 13,08 13,07 12,98 13,05 13,05 13,06
1024210 VM1698-4 30,75 31,50 31,00 30,75 30,75 29,50 29,75 30,25 30,00 30,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 13,07 13,10 13,05 13,00 13,05 13,07 13,08 13,05 13,01 13,03
1024210 VM1698-4 30,25 30,25 29,75 30,00 30,00 29,75 30,25 30,00 30,00 30,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 13,02 13,03 13,09 13,07 13,07 13,02 13,05 13,04 13,11 13,08
1024210 VM1698-4 30,25 30,00 29,25 30,25 30,00 30,00 30,50 30,25 30,25 29,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 13,09 13,03 13,05 13,06 13,06 13,06 12,99 13,06 13,05 13,09
1024210 VM1698-4 29,75 29,50 29,75 30,00 29,50 29,50 30,00 30,25 30,00 30,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 13,01 13,07 13,12 13,03 13,03 13,10 13,05 13,04 13,07 13,05
1024210 VM1698-4 30,00 30,00 30,25 29,50 29,75 30,00 29,50 30,00 29,75 29,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 13,06 13,07 13,11 13,06 13,10 13,07 13,05 13,09 13,07 13,03
1024210 VM1698-4 30,25 30,00 29,50 30,00 29,75 30,00 30,25 29,00 29,75 29,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_dM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 _d Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 12,95
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 12,04

T o USL 13,86
Remark TQ 30% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.252 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 13,05 13,04 13,01 13,09 13,06 13,02 13,03 13,05 13,05 13,09
1024210 VM1698-4 29,50 30,50 30,00 30,50 29,75 30,00 30,25 30,25 30,25 30,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 13,07 13,09 13,04 13,10 13,07 13,09 13,11 13,09 13,09 13,09
1024210 VM1698-4 29,50 30,50 30,25 30,75 30,25 30,25 30,50 30,50 30,50 30,25

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_dM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Siinder Date  21.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012511 _d Char.Descr. 1K1D Inspection Val. 12,95 0,91 EUSL 13,86
Serial No. 200697 Unit Nm  -091 'LSL 1204 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 21.10.2021 09:20:32 to 21.10.2021 09:34:09
Rem.  TQ 30% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.252 Nm/A; Speed: 1000/50 rpm;

i USL
13,5;
1 -
B e X *@)@, KRR T X i T X D X o T T L T R T T T T RT T sl Ktk | X+3s
Zyg0 | XN T 2R 2 oS00 SR L e S %3s
e' -
g |
L -
12,5
12,0; LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3sx+3s
30 7LSL ‘ >‘( ‘ USLﬁ 30 LSL USL 0,001
B ‘ ‘ ‘ r 1 99,99
T og Foc S 0,1
>3 | FBE 99,5
< - C
820 ! 208 0% A
g K F S s 70 )
= 15j jl5 g f=an o
95) 3 ! F & o 30 70 -
= — | = )
g 10— v -10 2 5 o5 !
< .- 1l S 99,5
57 'l 5 0.1 ‘
] ! h F 99,99
O | T T T T | T T T \I T T T | T T T T O 0,001 T T T T T
12,0 12,5 13,0 13,5 12,0 12,5 13,5
1K1D [Nm] ND _, 1K1D [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 12.95 X 13.0665
LSL 12.04 Xmin 12.98 X-3s 12.9696
usL 13.86 Xmax 13.14 X+3s 13.1634
T 1.82 R 0.16 6s 0.1938
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 9.39
Critical capability index Cmk 8.19
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 _d Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 12,95
Ord. No 1BD35T 1S-A Ser.No 200697 LSL 12,04
T o USL 13,86
Remark TQ 30% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.252 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200697 1K1D 13,11 13,11 13,09 13,08 13,06 13,11 13,03 13,08 13,04 13,14
200697 1K1D 31,00 30,00 30,00 31,00 30,00 30,00 30,00 31,00 31,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200697 1K1D 13,07 13,04 13,14 13,09 13,10 13,05 13,12 13,07 13,13 13,10
200697 1K1D 30,00 31,00 31,00 30,00 30,00 30,00 31,00 30,00 31,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200697 1K1D 13,03 13,09 13,07 13,06 13,11 13,07 13,00 13,02 13,01 13,05
200697 1K1D 30,00 31,00 31,00 31,00 31,00 29,00 29,00 30,00 30,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200697 1K1D 13,10 13,09 13,07 13,02 13,03 13,04 13,09 13,02 13,01 13,06
200697 1K1D 30,00 30,00 30,00 30,00 30,00 29,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200697 1K1D 13,03 13,06 13,11 13,06 13,08 13,07 13,09 13,05 13,09 13,06
200697 1K1D 30,00 30,00 29,00 30,00 30,00 30,00 30,00 30,00 30,00 29,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200697 1K1D 13,05 13,05 13,06 13,02 13,05 13,08 12,98 13,06 13,02 13,08
200697 1K1D 30,00 29,00 30,00 30,00 29,00 29,00 30,00 30,00 29,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200697 1K1D 13,03 13,09 13,10 13,02 13,03 13,13 13,04 13,02 13,04 13,05
200697 1K1D 30,00 30,00 30,00 29,00 29,00 30,00 29,00 30,00 29,00 29,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200697 1K1D 13,06 13,05 13,08 13,07 13,06 13,08 13,04 13,08 13,07 13,05
200697 1K1D 30,00 29,00 29,00 30,00 29,00 30,00 30,00 29,00 30,00 29,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_d1.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 _d Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 12,95
Ord. No 1BD35T 1S-A Ser.No 200697 LSL 12,04

T o USL 13,86
Remark TQ 30% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.252 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
200697 1K1D 13,05 13,05 13,05 13,10 13,07 13,05 13,06 13,02 13,07 13,10
200697 1K1D 29,00 29,00 30,00 30,00 29,00 30,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200697 1K1D 13,08 13,10 13,06 13,10 13,11 13,07 13,09 13,09 13,11 13,08
200697 1K1D 29,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_d1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: 1BD-1B035A-1K1D-1ZB Angle degree: 30°
Serial no: 1012511 Testtorque: 13,0 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  21.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012511 ¢ Char.Descr. VM1698-4 Inspection Val. 12,95 0,91 EUSL 13,86
Serial No. 1024210 Unit Nm 091 'LSL 12,04
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 21.10.2021 09:50:56 to 21.10.2021 10:08:17
Rem.  TQ 30% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.252 Nm/A; Speed: 1000/50 rpm;
] USL
R 13’5i
'g‘ -
£ ]
T..-1 [ O R
% 130 o505, s B0 B ST T T ot T 5 et TS0 B0 3T B oo S 80ee % X138
g
g |
< |
12,5
12,0; LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-393s x-38+3s
35 LSL X, USL .o LSL X USL 4 901
B = 1 99,99 Il ‘J
130 1yl 305 HH 01
L>)‘ 3 | : | E [=a 99,5 ; ; i
g2 I "5, % | 5
820 1l F208 © 70 ‘ 3!/ =
= I F g = Il o
g 15? 1 = 15 ﬁ o 30 ‘ ‘ 70 ‘_1
o 3 C >
£10- I F10 5 > L 9
< B | = 3] Vs 99,5
57 il -5 @ 01 o
E ‘ E i 99,99
0 - | T T T T | T T T P‘ I‘ql T T T T | T T T T = 0 0,001 T T T \‘ ‘ ‘ T T T
12,0 12,5 13,0 13,5 12,0 12,5 13,0 13,5
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 12.95 X 12.9620
LSL 12.04 Xmin 12.92 X-3s 12.9046
USL 13.86 Xmax 13.03 X+3s 13.0194
T 1.82 R 0.11 6s 0.1147
N<t> 100 p<T> 100.00000 %
N >yusL 0 p>usL 0.00000%
N <LsL 0 pP<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 15.86
Critical capability index = Cmk 15.65
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_cM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 c Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 12,95

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 12,04

T o USL 13,86

Remark TQ 30% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.252 Nm/A; Speed: 1000/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,95 12,96 12,93 12,96 12,95 12,97 12,96 12,94 12,97 12,96
1024210 VM1698-4 344,50 | 360,75 | 353,75 | 355,00 | 353,25 @ 357,50 359,25 360,75 | 350,00 | 363,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 12,97 12,93 12,94 12,95 12,93 12,95 12,96 12,97 12,95 12,96
1024210 VM1698-4 357,50 | 359,50 @ 347,00 | 357,00 | 355,50 @ 356,50 343,25 366,75 | 362,75 | 374,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 12,97 12,96 12,98 12,94 12,95 12,95 12,98 12,97 13,00 12,95
1024210 VM1698-4 365,75 | 357,50 | 352,25 | 365,00 | 334,00 361,25 350,00 347,50 @ 358,75 | 347,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 12,97 12,93 12,98 12,95 12,98 12,94 12,98 12,95 12,96 12,97
1024210 VM1698-4 373,25 | 354,75 | 362,25 | 363,00 | 371,00 369,00 367,25 368,75 | 363,75 | 332,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,95 12,98 12,99 12,98 12,94 13,03 12,96 12,95 12,96 12,95
1024210 VM1698-4 357,75 | 368,00 @ 346,00 | 335,00 | 352,25 @ 362,75 343,25 353,25 | 360,75 | 352,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 12,93 12,95 12,98 12,95 12,98 12,95 12,95 12,97 12,95 12,97
1024210 VM1698-4 374,00 | 357,75 | 376,75 | 376,00 | 371,75 @ 361,75 361,25 360,25 | 360,75 | 375,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 13,00 12,97 13,00 12,96 12,95 12,96 12,96 12,96 12,98 12,95
1024210 VM1698-4 375,75 | 356,75 | 338,25 | 354,25 | 352,00 361,50 378,75 381,00 @ 376,50 | 373,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 12,96 12,98 12,97 12,97 12,95 12,95 12,97 12,96 12,98 12,94
1024210 VM1698-4 370,00 | 363,50 @ 369,50 | 347,75 | 368,50 @ 363,00 349,50 371,75 | 367,25 | 373,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_cM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 c Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 12,95
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 12,04

T S USL 13,86
Remark TQ 30% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.252 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 13,02 12,98 12,96 12,95 12,95 12,96 12,95 12,96 12,94 12,97
1024210 VM1698-4 368,00 | 367,75 | 365,50 @ 332,25 355,50 | 363,75 | 368,50 | 359,00 | 362,25 | 374,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 13,00 12,93 12,96 12,92 12,96 12,98 12,96 12,97 12,99 12,98
1024210 VM1698-4 356,50 | 372,00 | 351,50 358,00 356,75 | 354,50 @ 342,75 | 357,25 | 361,50 | 357,25

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_cM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  21.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012511 ¢ Char.Descr. 1K1D Inspection Val. 12,95 0,91 EUSL 13,86
Serial No. 200697 Unit Nm  -091 'LSL 1204 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 21.10.2021 09:50:57 to 21.10.2021 10:08:17
Rem.  TQ 30% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.252 Nm/A; Speed: 1000/50 rpm;
i USL
13,5 ]
1 -
E
5 13,0 50050 85060 50,0008 008 a0 B0 e S0 e BB e 0 Bt B SR st e el et S S om0 s X KIS
g |
L -
12,5
12,0 u LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-883s
40 7LSL ‘>‘(‘ USLﬁ 20 LSL USL 0,001
B E 1 99,99
1 35 I £35 % 0,1
330 | =0 S 99,5
SR 1N Sy 95 5
3257 255 =
19 3 L E =Ry 70 30 >,
= 204 ‘ ‘ £20 g = o
- F & o 30 70 &
215 ol ~15 o 1
] 3 \ E = 5 95
£ 104 I 10 8
< 3 = [9] 99,5
54 | F5 0,1
E J“‘ | E 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
12,0 12,5 13,0 13,5 12,0 12,5 13,5
1K1D [Nm] ND _ 1K1D [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 12.95 X 12.9646
LSL 12.04 Xmin 12.95 X-3s 12.9196
USL 13.86 Xmax 13.01 X+3s 13.0096
T 1.82 R 0.06 6s 0.0900
N<t> 100 p<t> 100.00000 %
N >yusL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 20.22
Critical capability index = Cmk 19.89
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_c1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 c Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 12,95
Ord. No 1BD35T 1S-A Ser.No 200697 LSL 12,04
T o USL 13,86
Remark TQ 30% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.252 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200697 1K1D 12,96 12,97 12,97 12,95 12,96 12,98 12,97 12,97 12,97 12,98
200697 1K1D 342,00 | 354,00 @ 351,00 @ 351,00 | 350,00 @ 353,00 359,00 359,00 @ 345,00 | 358,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200697 1K1D 12,97 12,97 12,95 12,96 12,97 12,97 12,96 12,97 12,98 12,97
200697 1K1D 356,00 | 356,00 @ 344,00 | 352,00 | 352,00 @ 354,00 341,00 365,00 @ 361,00 | 370,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200697 1K1D 12,97 12,97 12,99 12,95 12,95 12,98 12,99 12,96 12,96 12,98
200697 1K1D 363,00 | 355,00 @ 348,00 @ 361,00 | 330,00 @ 359,00 348,00 341,00 @ 356,00 | 345,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200697 1K1D 12,96 12,95 12,95 12,96 12,97 12,99 12,96 12,95 12,95 12,95
200697 1K1D 369,00 | 347,00 @ 359,00 @ 357,00 | 367,00 364,00 360,00 365,00 @ 359,00 | 331,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200697 1K1D 12,96 12,96 12,98 12,97 12,95 12,99 12,96 12,95 12,98 12,99
200697 1K1D 356,00 | 364,00 @ 343,00 | 332,00 | 345,00 359,00 341,00 351,00 @ 358,00 | 350,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200697 1K1D 12,95 12,96 12,98 12,96 12,97 12,96 12,95 12,99 12,97 12,95
200697 1K1D 371,00 | 356,00 @ 376,00 | 375,00 | 369,00 357,00 359,00 357,00 @ 355,00 | 374,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200697 1K1D 12,95 12,96 13,01 12,97 12,95 12,95 12,95 12,95 12,95 12,97
200697 1K1D 370,00 | 350,00 @ 334,00 @ 351,00 | 347,00 @ 359,00 372,00 379,00 @ 373,00 | 371,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200697 1K1D 12,97 12,95 12,99 12,95 12,95 12,95 13,00 12,96 12,95 12,95
200697 1K1D 367,00 | 360,00 @ 363,00 @ 344,00 | 365,00 361,00 343,00 368,00 @ 364,00 | 370,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_c1.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 c Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 12,95
Ord. No 1BD35T 1S-A Ser.No 200697 LSL 12,04

T S USL 13,86
Remark TQ 30% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.252 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
200697 1K1D 13,01 13,00 12,95 12,97 12,95 12,97 12,96 12,95 12,95 12,97
200697 1K1D 365,00 | 360,00 | 362,00 330,00 353,00 | 362,00 366,00 @ 355,00 @ 360,00 | 368,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200697 1K1D 12,99 12,96 12,95 12,95 12,95 12,96 12,96 12,95 12,95 12,96
200697 1K1D 351,00 | 368,00 | 349,00 353,00 352,00 | 353,00 @ 338,00 353,00 @ 358,00 | 351,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_c1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: 1BD-1B035A-1K1D-1ZB Angle degree: 360°
Serial no: 1012511 Test torque: 13,0 Nm
Value no. 1
Graph

Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Homologation of nutrunners

Document no:

Date:

a)

b)

Note:

Multi-stage tightening system

Single-stage tightening system

Manufacturer: Apex Tool Group

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

Hard joint (H)

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)

015/2021
28.10.2021

Test sheet no. 3

Machine Capability Study 80 %

Speed 50 rpm
| Speed 100 %
Serial no: 1012511

28,70 Nm

173,05 Nm / Revolution Angle degree

14,34 Nm / Revolution Angle degree

H

26,69 - 30,71 Nm
7%
28,84 Nm
0,07 Nm
0,42 Nm
9,54
8,86

9,54
8,86

Capability is reached if minimum C,, value 21.67

SN: 1012511 Page 18 of 67
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4,0%

1255 rpm

30°
360°
L

26,69 - 30,71 Nm
7%
28,67 Nm
0,03 Nm
0,20 Nm
20,07
19,79





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  21.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No.  1012511_h Char.Descr. VM1698-4 Inspection Val. 28,70 2,01 EUSL 30,71
Serial No. 1024210 Unit Nm 2,01 ILSL 26,69
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 21.10.2021 08:46:49 to 21.10.2021 09:01:58
Rem.  TQ 80% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.221 Nm/A; Speed: 1000/50 rpm;
= USL
30,5 E
30,0
! =
= 29,5 E
Z, N X+3
- 29’0? X+3S
[ce) 12 X-
Q28,5 X-3s
=
< 28,0
27,57
27,07
= LSL
26,5 \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-35x+3s X+3s
o5 7LSL ‘ )‘< ‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R ] L 01
2 20 I ‘wﬁ | —20 & 99,5
5 - | - 5
g 157 1K "2 = 70 3 =
5 7 11 & T 5
2 1 ‘ Fo2 5 95 '
o ] | M | F &
< 5 \ 5 99,5
] G FTox 0,1
1 N, - 99,99
O‘\\\‘HH‘H\\‘\\H‘HH‘HH‘HH‘HH‘\\ O 0,001 T [ T T T T T T T T
26,5 27,0 27,5 28,0 28,5 29,0 29,5 30,0 30,5 26,5 27,0 275 28,0 285 29,0 295 30,0 305
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 28.70 X 28.8421
LSL 26.69 Xmin 28.66 X-3s 28.6314
USL 30.71 Xmax 29.01 X+3s 29.0528
T 4.02 R 0.35 6s 0.4215
N<t> 100 p<T> 100.00000 %
N >yusL 0 p>usL 0.00000%
N <LsL 0 pP<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 9.54
Critical capability index = Cmk 8.86
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511_h Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 28,70

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 26,69

T o USL 30,71

Remark TQ 80% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.221 Nm/A; Speed: 1000/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 28,79 28,71 28,88 28,78 28,86 29,01 28,81 28,93 28,87 28,78
1024210 VM1698-4 29,75 30,50 30,00 30,50 30,50 30,50 30,00 30,50 29,75 30,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 28,75 28,72 28,91 28,88 28,85 28,66 28,84 28,78 28,82 28,83
1024210 VM1698-4 29,75 29,75 30,50 30,25 30,25 30,00 29,75 30,25 30,25 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 28,86 28,79 28,81 28,86 28,87 28,83 28,89 28,90 28,78 28,82
1024210 VM1698-4 30,00 30,00 29,75 30,25 29,50 30,00 30,75 30,50 30,50 30,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 28,81 28,78 28,80 28,79 28,78 28,77 28,83 28,96 28,85 28,88
1024210 VM1698-4 30,75 30,50 30,50 29,50 29,50 30,50 30,50 30,25 30,25 30,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 28,98 28,87 28,89 28,89 28,79 28,93 28,90 28,82 28,89 28,72
1024210 VM1698-4 29,75 30,25 30,00 30,00 30,50 30,00 30,00 30,50 30,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 28,88 28,74 28,77 28,84 28,98 28,89 28,88 28,94 28,76 28,92
1024210 VM1698-4 29,50 29,75 30,75 30,25 30,75 30,25 30,75 30,50 30,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 28,73 28,86 28,79 28,85 28,78 28,97 28,79 28,79 28,78 28,85
1024210 VM1698-4 29,50 30,25 29,75 29,75 30,25 30,75 29,75 30,00 30,25 29,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 28,82 28,85 28,77 28,88 28,77 28,94 28,88 28,84 28,88 28,81
1024210 VM1698-4 29,75 29,50 29,75 29,75 29,50 30,00 30,25 30,25 31,00 30,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_hM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511_h Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 28,70
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 26,69

T o USL 30,71
Remark TQ 80% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.221 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 28,92 28,81 28,77 28,87 28,85 28,84 28,78 28,95 28,78 28,92
1024210 VM1698-4 30,75 30,00 30,00 30,75 30,75 29,75 30,25 30,75 30,25 30,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 28,91 28,77 28,82 28,79 28,95 28,93 28,75 29,01 28,93 28,83
1024210 VM1698-4 30,00 30,00 30,00 29,75 30,00 30,25 30,25 30,00 28,00 30,25
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  21.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No.  1012511_h Char.Descr. 1K1D Inspection Val. 28,70 2,01 i UsL 30,71
Serial No. 200697 Unit Nm  -201 ILSL 2669
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 21.10.2021 08:46:50 to 21.10.2021 09:01:58
Rem.  TQ 80% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.221 Nm/A; Speed: 1000/50 rpm;
= USL
30,5 E
30,0
1 29,5%
g~ Xl e T et R XK e T — e — e — _ %#3s
2 29:0 00 N X s R S R s oo S5 B IR
- — - = X - — - — — = - — - — A - = = - — - — - — - — =TT x-3s
S 285
X |
- 7
28,0 E
27,5
27,07
= LSL
26,5 \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3sX+3s
20 LSL ‘ ),( ‘ USL 20 LSL USL 0,001
| i 1 99,99
t | 2 0,1
2 16 oy —16 = 99,5
5 ] i1 (LE . > 5
g 127 1 K 22 = 70 3 =
s 11 L& Q "
25 "l g = o 30 70 &
2 J L2 5 95 !
-2 | M | e
4 AR —4 o 99,5
| \j | | 4 0,1
|\L ol 99,99
O‘\\\‘H\\‘H\\‘H\\‘HH‘HH‘HH‘HH“\ 0 0,001 T [ T T T T T T T T T
26,5 27,0 27,5 28,0 28,5 29,0 29,5 30,0 30,5 26,5 27,0 275 28,0 285 29,0 295 30,0 305
1K1D [Nm] ND _, 1K1D [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 28.70 X 28.9250
LSL 26.69 Xmin 28.72 X-3s 28.6901
USL 30.71 Xmax 29.09 X+3s 29.1599
T 4.02 R 0.37 6s 0.4699
N<t> 100 p<T> 100.00000 %
N >yusL 0 p>usL 0.00000%
N <LsL 0 pP<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 8.56
Critical capability index = Cmk 7.60
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511_h Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 28,70
Ord. No 1BD35T 1S-A Ser.No 200697 LSL 26,69
T o USL 30,71
Remark TQ 80% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.221 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200697 1K1D 28,87 28,81 28,95 28,90 28,94 29,08 28,93 29,01 29,00 28,86
200697 1K1D 30,00 31,00 30,00 31,00 31,00 31,00 30,00 31,00 30,00 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200697 1K1D 28,84 28,81 29,02 29,00 28,96 28,72 28,89 28,85 28,91 28,95
200697 1K1D 30,00 30,00 31,00 30,00 30,00 30,00 30,00 31,00 30,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200697 1K1D 28,97 28,85 28,89 28,93 29,00 28,89 29,02 28,98 28,83 28,91
200697 1K1D 30,00 30,00 30,00 31,00 30,00 30,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200697 1K1D 28,89 28,89 28,85 28,87 28,86 28,82 28,94 29,05 28,91 28,94
200697 1K1D 31,00 31,00 31,00 30,00 30,00 31,00 30,00 31,00 30,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200697 1K1D 29,09 28,92 28,97 29,05 28,87 29,01 28,96 28,88 29,00 28,75
200697 1K1D 30,00 30,00 30,00 30,00 31,00 31,00 30,00 31,00 31,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200697 1K1D 28,93 28,88 28,78 28,97 29,05 29,03 28,99 29,01 28,85 28,99
200697 1K1D 30,00 30,00 31,00 31,00 31,00 31,00 31,00 31,00 30,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200697 1K1D 28,79 28,93 28,90 28,96 28,86 29,07 28,86 28,90 28,85 28,90
200697 1K1D 30,00 30,00 30,00 30,00 31,00 30,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200697 1K1D 28,91 28,92 28,85 28,97 28,84 29,03 28,95 28,97 28,94 28,87
200697 1K1D 30,00 30,00 30,00 30,00 30,00 30,00 30,00 31,00 31,00 31,00
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511_h Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 28,70
Ord. No 1BD35T 1S-A Ser.No 200697 LSL 26,69

T o USL 30,71
Remark TQ 80% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.221 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
200697 1K1D 28,98 28,89 28,86 28,96 28,94 28,96 28,84 29,03 28,82 29,02
200697 1K1D 31,00 30,00 30,00 31,00 31,00 30,00 30,00 31,00 31,00 31,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200697 1K1D 29,02 28,83 28,89 28,84 29,03 28,98 28,83 29,04 29,03 28,87
200697 1K1D 30,00 30,00 30,00 30,00 30,00 31,00 31,00 30,00 30,00 30,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: 1BD-1B035A-1K1D-1ZB Angle degree: 30°
Serial no: 1012511 Testtorque: 28,7 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  21.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012511 ¢ Char.Descr. VM1698-4 Inspection Val. 28,70 2,01 i UsL 30,71
Serial No. 1024210 Unit Nm 2,01 ILSL 26,69
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 21.10.2021 10:55:40 to 21.10.2021 11:37:43
Rem.  TQ 80% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.221 Nm/A; Speed: 1000/50 rpm;
= USL
30,5
30,0~
! =
= 29,5 E
Z, B
< 29,0 _
go'; B e e e s siaasas e e b §f’3355
3 28’575
2 |
S 28,0
27,57
27,07
= LSL
26,5 \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-883s
30 7LSL ‘>‘(‘ USLﬁ 30 LSL USL 0,001
. B ‘ ‘ r 1 99,99
a Coc S 0,1
I i FBE 99,5
< - C
$ 20— i 208 , 0% 5
g 1 F S s 70 3/ X
= 154 F158 = o
g 11 T2 a4 30 o &
= H E o
©10 | -10 2 5 95 :
< - il .S 99,5
54 ol 5 & 0,1 '
] | ”&l B 99,99
O‘\\\‘\\H‘\\H‘\H\‘HH‘HH‘HH‘HH“\ 0 0,001 T [ T T T T T T T T
26,5 27,0 27,5 28,0 28,5 29,0 29,5 30,0 30,5 26,5 27,0 275 280 285 29,0 2955 300 305
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 28.70 X 28.6727
LSL 26.69 Xmin 28.61 X-3s 28.5725
usL 30.71 Xmax 28.77 X+3s 28.7729
T 4.02 R 0.16 6s 0.2003
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 20.07
Critical capability index = Cmk 19.79
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 g Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 28,70

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 26,69

T o USL 30,71

Remark TQ 80% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.221 Nm/A; Speed: 1000/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 28,66 28,66 28,69 28,61 28,70 28,61 28,61 28,69 28,63 28,73
1024210 VM1698-4 345,75 | 350,00 @ 353,75 | 350,50 | 351,00 @ 353,00 354,75 361,00 @ 358,75 | 352,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 28,63 28,65 28,64 28,67 28,65 28,66 28,67 28,71 28,69 28,63
1024210 VM1698-4 354,00 | 355,75 | 353,50 | 357,75 | 355,75 @ 360,25 350,50 @ 363,50 @ 357,25 | 348,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 28,66 28,70 28,66 28,66 28,64 28,65 28,71 28,65 28,68 28,67
1024210 VM1698-4 358,75 | 356,75 | 352,00 | 362,75 | 359,25 @ 357,50 357,00 360,25 | 356,75 | 363,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 28,67 28,65 28,67 28,62 28,71 28,61 28,63 28,66 28,63 28,65
1024210 VM1698-4 360,25 | 359,75 @ 360,00 @ 360,25 | 359,50 @ 355,50 351,50 362,00 @ 360,75 | 364,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 28,65 28,66 28,65 28,66 28,71 28,65 28,68 28,71 28,71 28,70
1024210 VM1698-4 361,50 | 364,50 @ 365,50 | 360,50 | 361,00 362,25 360,50 361,50 @ 360,00 | 366,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 28,71 28,72 28,67 28,63 28,72 28,69 28,73 28,69 28,71 28,72
1024210 VM1698-4 367,50 | 362,25 @ 367,00 @ 366,25 | 362,75 @ 363,25 368,75 @ 362,75 | 366,25 | 374,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 28,64 28,70 28,67 28,68 28,71 28,66 28,69 28,69 28,67 28,69
1024210 VM1698-4 366,00 | 366,50 & 358,00 @ 359,75 | 359,50 @ 360,00 359,50 360,00 @ 362,25 | 355,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 28,68 28,69 28,67 28,61 28,67 28,70 28,77 28,63 28,68 28,64
1024210 VM1698-4 358,00 | 362,25 & 361,25 | 358,25 | 362,25 @ 361,00 358,25 354,00 @ 363,75 | 363,25
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 g Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 28,70
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 26,69

T S USL 30,71
Remark TQ 80% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.221 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 28,75 28,66 28,69 28,68 28,67 28,73 28,66 28,72 28,69 28,66
1024210 VM1698-4 361,00 | 362,00 | 362,25 363,50 361,50 | 362,00 @ 363,25 | 359,75 | 361,50 | 358,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 28,67 28,67 28,64 28,64 28,67 28,66 28,62 28,68 28,69 28,74
1024210 VM1698-4 362,75 | 359,00 | 358,25 360,50 360,25 | 362,00 @ 359,75 | 366,50 | 363,00 | 361,00
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  21.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012511 ¢ Char.Descr. 1K1D Inspection Val. 28,70 2,01 i UsL 30,71
Serial No. 200697 Unit Nm 2,01 ILSL 26,69
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 21.10.2021 10:55:41 to 21.10.2021 11:37:44
Rem.  TQ 80% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.221 Nm/A; Speed: 1000/50 rpm;
= USL
30,5 E
30,0
1 29,5%
E 200
~ e e e S o e S g RS me R S g i s NS S s D R
g 28,5 E
- 7
28,0 E
27,57
27,07
= LSL
26,5 I I I I I I I I I I
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*83s
o5 7LSL ‘>‘(‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R I L 01
¢>,‘20f \:\ —20 & 99,5
3 - Il -, 5
g 103 ‘ “‘ 2 s 3 =
° 1 re O o
210° 1 1 BRI 0 %
2 1 o2 5 95 '
'<?: 5; ‘ H ;5 g
1 -5 © 99,5
] 1l C 4 0,1
] I ‘& 5 99,99
O‘\\\‘\\\\‘\\H‘\H\‘HH‘HH‘HH‘HH“\ O 0,001 T [ T T T T T T T T
26,5 27,0 27,5 28,0 28,5 29,0 29,5 30,0 30,5 26,5 27,0 275 28,0 285 29,0 295 30,0 305
1K1D [Nm] ND _, 1K1D [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 28.70 X 28.7302
LSL 26.69 Xmin 28.70 X-3s 28.6522
USL 30.71 Xmax 28.81 X+3s 28.8082
T 4.02 R 0.11 6s 0.1561
N<t> 100 p<T> 100.00000 %
N >yusL 0 p>usL 0.00000%
N <LsL 0 pP<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 25.76
Critical capability index = Cmk 25.37
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 g Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 28,70
Ord. No 1BD35T 1S-A Ser.No 200697 LSL 26,69
T o USL 30,71
Remark TQ 80% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.221 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200697 1K1D 28,73 28,74 28,74 28,72 28,76 28,71 28,70 28,73 28,71 28,78
200697 1K1D 346,00 | 350,00 @ 355,00 @ 351,00 | 351,00 @ 353,00 355,00 362,00 360,00 | 353,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200697 1K1D 28,71 28,70 28,70 28,72 28,70 28,76 28,72 28,73 28,72 28,71
200697 1K1D 356,00 | 357,00 @ 354,00 @ 358,00 | 357,00 360,00 351,00 364,00 @ 358,00 | 349,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200697 1K1D 28,71 28,78 28,72 28,75 28,70 28,70 28,72 28,71 28,74 28,72
200697 1K1D 359,00 | 356,00 @ 352,00 @ 363,00 | 359,00 358,00 358,00 361,00 @ 358,00 | 363,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200697 1K1D 28,75 28,71 28,73 28,74 28,73 28,74 28,72 28,71 28,70 28,74
200697 1K1D 362,00 | 360,00 @ 360,00 @ 361,00 | 360,00 356,00 353,00 363,00 362,00 | 365,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200697 1K1D 28,71 28,71 28,72 28,71 28,74 28,70 28,72 28,77 28,75 28,79
200697 1K1D 362,00 | 365,00 367,00 @ 361,00 | 362,00 363,00 361,00 362,00 @ 360,00 | 367,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200697 1K1D 28,76 28,78 28,73 28,72 28,75 28,72 28,77 28,71 28,73 28,78
200697 1K1D 368,00 | 362,00 367,00 @ 366,00 | 362,00 363,00 369,00 363,00 367,00 | 376,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200697 1K1D 28,70 28,74 28,71 28,71 28,76 28,70 28,73 28,75 28,70 28,72
200697 1K1D 368,00 | 366,00 @ 359,00 @ 359,00 | 360,00 360,00 359,00 361,00 @ 363,00 | 355,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200697 1K1D 28,72 28,73 28,73 28,70 28,72 28,76 28,81 28,71 28,78 28,73
200697 1K1D 358,00 | 362,00 @ 362,00 @ 358,00 | 362,00 361,00 359,00 353,00 @ 364,00 | 363,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_g1.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 g Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 28,70
Ord. No 1BD35T 1S-A Ser.No 200697 LSL 26,69

T S USL 30,71
Remark TQ 80% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.221 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
200697 1K1D 28,79 28,74 28,76 28,74 28,71 28,73 28,70 28,72 28,72 28,70
200697 1K1D 361,00 | 363,00 | 363,00 364,00 362,00 | 361,00 @ 363,00 @ 359,00 | 361,00 | 359,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200697 1K1D 28,70 28,77 28,71 28,72 28,72 28,71 28,73 28,72 28,74 28,80
200697 1K1D 362,00 | 359,00 | 359,00 361,00 361,00 | 362,00 @ 360,00 @ 367,00 @ 364,00 | 361,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_g1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: 1BD-1B035A-1K1D-1ZB Angle degree: 360°
Serial no: 1012511 Testtorque: 28,7 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Homologation of nutrunners

Document no:

Date:

a)

b)

Note:

Multi-stage tightening system

Single-stage tightening system

Manufacturer: Apex Tool Group

Test torque: Tq max.
Hard joint (H)

Soft joint (L)

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

ka

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

015/2021
28.10.2021

Test sheet no. 4

Machine Capability Study 100 %

Speed 50 rpm

O Speed 100 %
Serial no: 1012511
35,00 Nm

210,87 Nm / Revolution Angle degree

17,48 Nm / Revolution Angle degree

H

32,55-37,45 Nm
7%
35,15 Nm
5,82 Nm
34,91 Nm
10,45
9,83

10,45
9,83

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

Page 3 of 3

4,0%

1255 rpm

30°
360°
L

32,55-37,45 Nm
7%
34,96 Nm
0,04 Nm
0,22 Nm
21,85
21,46





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Siinder Date  21.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012511 b Char.Descr. VM1698-4 Inspection Val. 35,00 2,45 EUSL 37,45
Serial No. 1024210 Unit Nm 245 ILSL 3255

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 21.10.2021 07:25:54 to 21.10.2021 07:41:02
Rem.  TQ 100% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.255 Nm/A; Speed: 1000/50 rpm;

4 USsL
37
1 ]
'g‘ 36 N
Z —
< ] x+3s
0 357 X-3s
© -
— -
= i
> 34
33
i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3%+3s %-3s X+3s
255k A USL 25 LSL TN USL 0,001
] C 1 99,99
"] ] rT H 0,1
220 . -20 & 99,5 R
A X -3, s g °
315 \ 15 3 =
CR— o T2y 70 ar B 30 =
= - | C (=
e ] E Fe o
£ 10 1\\1 f10s & 30 e = [
2 1 Fo2 5 ‘ 95 '
o ] | LIl | C o [ ]
< 5 -5 @ A 99,5
] | | C o 0,1 T
] h B bt 99,99
O LI L A O R R R | u“ | \\L T T T T T O 0,001 T T T T T T T T T T T ‘ ‘\ ‘\ T T T T T T T
33 34 35 36 37 33 34 35 36 37
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 35.00 X 35.1451
LSL 32.55 Xmin 34.95 X-3s 34.9106
usL 37.45 Xmax 35.31 X+3s 35.3796
T 4.90 R 0.36 6s 0.4689
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 10.45
Critical capability index Cmk 9.83
S The requirements were met (Cm,Cmk) <

APEX VDI/VDE 2647 V0.1

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

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 b Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 35,00

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 32,55

T o USL 37,45

Remark TQ 100% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.255 Nm/A; Speed: 1000/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 35,05 35,23 35,15 35,13 35,11 35,11 35,23 35,10 35,19 35,08
1024210 VM1698-4 30,75 31,00 29,50 30,75 30,75 31,25 30,75 30,75 30,75 31,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 35,03 35,05 35,15 35,18 35,08 35,09 35,15 35,17 35,19 35,00
1024210 VM1698-4 30,50 30,25 30,50 31,00 31,00 31,00 30,75 31,00 30,00 30,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 35,27 35,06 35,15 35,12 35,25 35,14 35,16 35,13 35,19 35,16
1024210 VM1698-4 30,75 30,25 30,25 30,25 30,25 30,00 30,25 30,25 30,25 30,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 35,03 35,30 35,20 35,21 35,14 35,14 34,99 35,13 35,06 35,12
1024210 VM1698-4 30,50 30,75 30,00 30,75 30,75 30,50 30,00 30,75 30,25 30,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 35,02 35,11 35,15 34,95 35,31 35,26 35,15 35,10 35,14 35,11
1024210 VM1698-4 30,50 30,75 30,25 30,50 30,25 30,75 30,50 30,75 30,75 30,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 35,30 35,15 35,12 35,25 35,24 35,21 35,05 35,26 34,95 35,14
1024210 VM1698-4 31,00 30,75 30,75 30,75 30,25 30,25 30,25 30,00 30,50 30,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 35,11 35,17 35,02 35,12 35,07 35,12 35,25 35,14 35,20 35,05
1024210 VM1698-4 30,75 30,25 30,25 30,25 30,75 30,50 30,50 30,25 31,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 35,24 35,15 35,18 35,27 35,18 35,17 35,12 35,21 35,16 35,09
1024210 VM1698-4 30,75 30,50 30,25 30,50 30,50 30,75 30,25 30,75 30,75 30,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_bM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 b Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 35,00
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 32,55

T o USL 37,45
Remark TQ 100% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.255 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 35,14 35,18 35,29 35,05 35,19 35,17 35,11 35,02 35,19 35,09
1024210 VM1698-4 31,00 30,75 30,00 30,50 30,00 30,00 30,25 30,00 29,75 30,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 35,21 35,12 35,25 35,20 35,20 35,12 35,01 35,17 35,26 35,13
1024210 VM1698-4 30,00 29,50 30,50 30,00 29,25 30,00 30,50 30,50 30,00 29,75

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_bM.DFD
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Siinder Date  21.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-17ZB ‘ Contr.item yes
Serial No. 1012511 b Char.Descr. 1K1D Inspection Val. 35,00 2,45 i UsL 37,45

Serial No. 200697 Unit Nm 245 ILSL 3255
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 21.10.2021 07:25:54 to 21.10.2021 07:41:02

Rem.  TQ 100% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.255 Nm/A; Speed: 1000/50 rpm;

USL

w
J

w
)]

o B o ST N e P o

1K1D [Nm] -
(o8]
(6]
o b b b by
|
\
|
\
|
\
|
\
|
\
|
\
|
\
\
|
\
|
|
|
\
\

34
33
LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-35+3s X-3s X+3s
255k X USL 25 LSL X USL 0,001
N F 1 99,99 17
toA R L - 0,1
320j o —20 & 99,5 i ; |
g - RN F g, % —F 1 5
o 15+ I —15 @ )
o 7 F r =Ry 70 | ‘ 30 =
o ] KR F g = N o
£ 10- 1§ ~0g & F - 0
2 1 Fo2 5 ‘ 95 '
o ] | Jift | C o ||
< 5 -5 @ — 99,5
] | | C @ 0,1 i !
] ““i C . 99,99
O LI D O B B B O 0,001 T T T T T T T T T T T T T T T T T T T T T T
33 34 35 36 37 33 34 35 36 37
1K1D [Nm] ND _ 1K1D [Nm] ND _
Drawing Values Collected Values Statistics
Tm 35.00 X 35.2308
LSL 32.55 Xmin 35.01 X-3s 34.9812
usL 37.45 Xmax 35.39 X+3s 35.4804
T 4.90 R 0.38 6s 0.4991
N<t> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 9.82
Critical capability index = Cmk 8.89
S The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 b Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 35,00
Ord. No 1BD35T 1S-A Ser.No 200697 LSL 32,55
T o USL 37,45
Remark TQ 100% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.255 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200697 1K1D 35,17 35,35 35,29 35,25 35,22 35,26 35,35 35,22 35,32 35,19
200697 1K1D 31,00 32,00 32,00 31,00 31,00 32,00 31,00 32,00 31,00 32,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200697 1K1D 35,19 35,17 35,25 35,31 35,20 35,22 35,28 35,25 35,26 35,09
200697 1K1D 31,00 31,00 31,00 31,00 31,00 32,00 31,00 31,00 31,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200697 1K1D 35,38 35,15 35,22 35,24 35,35 35,24 35,29 35,19 35,31 35,28
200697 1K1D 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200697 1K1D 35,12 35,36 35,31 35,30 35,23 35,23 35,04 35,30 35,12 35,25
200697 1K1D 31,00 31,00 31,00 32,00 31,00 31,00 30,00 31,00 31,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200697 1K1D 35,10 35,15 35,25 35,06 35,38 35,34 35,28 35,14 35,21 35,21
200697 1K1D 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200697 1K1D 35,36 35,24 35,14 35,34 35,27 35,27 35,17 35,35 35,01 35,20
200697 1K1D 32,00 32,00 31,00 31,00 31,00 31,00 30,00 31,00 31,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200697 1K1D 35,19 35,24 35,08 35,20 35,15 35,24 35,33 35,21 35,32 35,11
200697 1K1D 31,00 31,00 31,00 30,00 31,00 31,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200697 1K1D 35,31 35,21 35,29 35,37 35,26 35,24 35,15 35,26 35,21 35,13
200697 1K1D 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_b1.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 b Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 35,00
Ord. No 1BD35T 1S-A Ser.No 200697 LSL 32,55

T o USL 37,45
Remark TQ 100% hard +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.255 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
200697 1K1D 35,13 35,24 35,39 35,10 35,25 35,24 35,21 35,08 35,25 35,18
200697 1K1D 32,00 31,00 30,00 31,00 31,00 30,00 31,00 31,00 30,00 31,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200697 1K1D 35,29 35,18 35,31 35,25 35,26 35,17 35,06 35,25 35,30 35,22
200697 1K1D 30,00 30,00 31,00 30,00 30,00 30,00 31,00 31,00 30,00 30,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: 1BD-1B035A-1K1D-1ZB Angle degree:  30°
Serial no: 1012511 Test torque: 35,0 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen | Operator Name  Siinder Date  20.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No.  1012511_a Char.Descr. VM1698-4 Inspection Val. 35,00 2,45 i USL 37,45
Serial No. 1024210 Unit Nm 245 ILSL 3255
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 20.10.2021 15:19:12 to 20.10.2021 18:06:09
Rem.  TQ 100% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.255 Nm/A; Speed: 1000/50 rpm;
4 USsL
37
1 ]
'§36i
Z‘ -
< i
D 35 —5B6G0amd Bl BRI BB BT T A St S S R B B BT T B FHBRA DR T TR XA S
S ]
= i
> 34
33
b LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
o5 7LSL ‘>‘(‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
T ] M L 0,1
%20 | 20 = 99,5
3 - Il - &, 5
g 15*: | “‘ ; 15 % ,o\?. 70 30 g
] e O o
210° 1 1 BRI 0 %
2 1 | Fo2 5 95 '
o I Fe 8
< 5 -5 @ 99,5
] 1 C 4 0,1
] p‘ ’N C 99,99
0\\\‘\\\\‘\\\\“\\\\‘\\\\‘\\\O 0,001\\\ T [ T | [
33 34 35 36 37 33 34 36 37
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 35.00 X 34.9565
LSL 32.55 Xmin 34.89 X-3s 34.8444
USL 37.45 Xmax 35.07 X+3s 35.0686
T 4.90 R 0.18 6s 0.2242
N<t> 100 p<t> 100.00000 %
N >yusL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 21.85
Critical capability index Cmk 21.46
S The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 20.10.2021
Ser.No. 1012511_a Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 35,00

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 32,55

T o USL 37,45

Remark TQ 100% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.255 Nm/A; Speed: 1000/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 34,96 34,99 34,97 34,92 34,95 34,91 34,89 34,93 35,01 34,95
1024210 VM1698-4 367,50 | 374,75 | 362,00 @ 367,50 | 365,50 @ 368,25 370,00 366,00 @ 369,75 | 365,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 34,96 34,92 34,90 34,95 34,94 34,91 34,93 35,04 34,92 34,95
1024210 VM1698-4 366,00 | 369,75 @ 364,50 | 366,25 | 370,75 @ 369,00 368,25 367,50 @ 361,50 | 367,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 34,92 34,93 34,95 34,99 34,96 34,95 34,90 35,03 34,90 34,96
1024210 VM1698-4 358,00 | 354,75 @ 369,25 | 367,25 | 365,50 @ 366,50 361,50 361,25 | 360,75 | 361,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 34,92 34,94 34,99 34,94 34,94 34,97 34,97 34,92 34,93 35,01
1024210 VM1698-4 363,50 | 354,25 @ 364,75 | 359,25 | 360,25 @ 362,50 360,50 359,75 | 359,00 | 358,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 34,98 35,00 34,98 34,93 34,91 34,99 34,91 34,93 34,94 34,94
1024210 VM1698-4 364,25 | 360,75 | 359,00 @ 365,50 | 361,25 @ 360,75 362,00 357,50 | 358,75 | 365,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 34,91 34,94 35,02 34,92 35,04 35,03 34,94 34,93 35,00 34,97
1024210 VM1698-4 360,00 | 360,50 @ 361,50 | 357,50 | 361,00 359,25 359,00 358,75 | 359,25 | 358,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 35,02 34,95 34,95 34,94 34,93 34,94 34,95 35,02 34,94 34,93
1024210 VM1698-4 362,25 | 359,00 356,25 | 359,75 | 356,50 @ 359,00 363,50 351,75 | 359,00 | 366,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 34,98 34,98 34,98 35,03 34,94 34,99 34,97 35,02 35,07 34,93
1024210 VM1698-4 358,25 | 357,00 @ 358,00 @ 351,50 | 363,50 @ 364,75 362,75 358,25 | 365,25 | 357,25
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_aM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 20.10.2021
Ser.No. 1012511_a Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 35,00
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 82,55

T S USL 37,45
Remark TQ 100% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.255 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 35,00 34,99 34,94 34,97 34,97 34,94 34,99 34,95 34,95 34,90
1024210 VM1698-4 360,00 | 357,25 | 354,75 @ 356,25 362,00 | 358,75 | 359,50 | 357,50 | 358,25 | 354,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 34,93 34,92 34,98 34,95 34,92 34,93 34,92 34,99 34,96 34,96
1024210 VM1698-4 354,25 | 359,75 | 362,00 361,75 356,75 | 351,75 | 351,75 | 355,50 | 356,25 | 359,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_aM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen | Operator Name ~ Siinder Date  20.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012511 a Char.Descr. 1K1D Inspection Val. 35,00 2,45 i UsL 37,45
Serial No. 200697 Unit Nm 245 ILSL 3255
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 20.10.2021 15:19:12 to 20.10.2021 18:06:09
Rem.  TQ 100% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.255 Nm/A; Speed: 1000/50 rpm;
4 USsL
37
1 36
g ]
P R e e e e TR A TR BB DO X R IA TR X  RIRS
Q ]
=
34
33
i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x38s xB83s
30 LSt X USL_ 4, LSL X USL 4 901
P I U I 0.1
>3 it ECER-Y 99,5 g ’
< - C |
g 20— It 03 , % | N
g It F S s 70 : )
= 154 F158 = \ o
g l -T2 o 30 | [
= B - 3] |
8 10— : “ =10 é 5 95 l
< - l .S ! 99,5
5 i -5 @ 0,1 fir ‘
] | - il 9999
O\\\‘\\\\‘\\\\“\\\\‘\\\\‘\\\O 0,001\\\ LI R | LI N | [
33 34 35 36 37 33 34 35 36 37
1K1D [Nm] ND _, 1K1D [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 35.00 X 35.0396
LSL 32.55 Xmin 35.00 X-3s 34.9507
usL 37.45 Xmax 35.12 X+3s 35.1285
T 4.90 R 0.12 6s 0.1778
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 27.55
Critical capability index = Cmk 27.11
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_al.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 20.10.2021
Ser.No. 1012511_a Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 35,00
Ord. No 1BD35T 1S-A Ser.No 200697 LSL 32,55
T o USL 37,45
Remark TQ 100% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.255 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200697 1K1D 35,05 35,05 35,07 35,04 35,02 35,01 35,00 35,02 35,08 35,02
200697 1K1D 368,00 | 376,00 @ 365,00 | 369,00 | 366,00 369,00 372,00 368,00 @ 370,00 | 366,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200697 1K1D 35,01 35,00 35,01 35,06 35,01 35,02 35,02 35,11 35,03 35,04
200697 1K1D 366,00 | 371,00 @ 366,00 @ 367,00 | 372,00 369,00 369,00 369,00 363,00 | 368,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200697 1K1D 35,02 35,01 35,04 35,09 35,04 35,03 35,04 35,06 35,01 35,03
200697 1K1D 359,00 | 356,00 @ 371,00 @ 368,00 | 367,00 367,00 363,00 362,00 362,00 | 363,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200697 1K1D 35,05 35,04 35,05 35,05 35,03 35,03 35,03 35,06 35,04 35,05
200697 1K1D 363,00 | 355,00 @ 365,00 @ 360,00 | 360,00 364,00 361,00 360,00 @ 360,00 | 360,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200697 1K1D 35,06 35,03 35,05 35,04 35,00 35,09 35,00 35,02 35,04 35,01
200697 1K1D 365,00 | 361,00 @ 359,00 @ 367,00 | 361,00 361,00 364,00 357,00 @ 359,00 | 366,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200697 1K1D 35,02 35,04 35,10 35,00 35,08 35,12 35,06 35,02 35,08 35,08
200697 1K1D 361,00 | 363,00 361,00 @ 359,00 | 361,00 360,00 360,00 360,00 360,00 | 359,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200697 1K1D 35,06 35,02 35,00 35,00 35,01 35,04 35,07 35,09 35,01 35,02
200697 1K1D 364,00 | 360,00 @ 358,00 @ 360,00 | 359,00 360,00 364,00 353,00 360,00 | 367,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200697 1K1D 35,06 35,03 35,10 35,09 35,05 35,02 35,02 35,08 35,12 35,00
200697 1K1D 359,00 | 357,00 @ 360,00 | 352,00 | 363,00 365,00 364,00 359,00 366,00 | 359,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_al.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 20.10.2021
Ser.No. 1012511_a Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 35,00
Ord. No 1BD35T 1S-A Ser.No 200697 LSL 82,55

T S USL 37,45
Remark TQ 100% soft +/-7% * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.255 Nm/A; Speed: 1000/50 rpm;
Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
200697 1K1D 35,07 35,04 35,01 35,03 35,06 35,02 35,05 35,05 35,01 35,00
200697 1K1D 360,00 | 359,00 | 355,00 357,00 363,00 | 360,00 @ 360,00 @ 359,00 @ 359,00 | 356,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200697 1K1D 35,03 35,01 35,09 35,04 35,00 35,01 35,02 35,04 35,04 35,04
200697 1K1D 356,00 | 360,00 | 362,00 364,00 358,00 | 353,00 @ 353,00 357,00 @ 358,00 | 361,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_al.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: 1BD-1B035A-1K1D-1ZB Angle degree: 360°
Serial no: 1012511 Testtorque: 35,0 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Homologation of nutrunners

Document no: 015/2021
Date: 28.10.2021
General Specifications
Manufacturer: Apex Tool Group Tool type:  Fixtured Spindle
Model: 1BD-1B035A-1K1D-1ZB Serial no: 1012511
Torque range: 3,5Nm to 35 Nm

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

Capability examination

Snugfit value: 7 Nm Torque tolerance £ 7 %
Target torque: 21 Nm Tolerance: 1,22 % + 0,61 %
Angle degree: 40° Tolerance: 1,4° +0,7°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 20,92 40,00 20,89 40,25 0,03 0,25
2 20,81 40,00 20,81 40,00 0,00 0,00
3 20,95 40,00 20,91 40,25 0,04 0,25
4 20,92 40,00 20,84 40,00 0,08 0,00
5 20,80 40,00 20,76 39,75 0,04 0,25
6 21,06 40,00 21,01 39,75 0,05 0,25
7 21,08 40,00 21,05 40,00 0,03 0,00
8 21,09 40,00 20,99 39,75 0,10 0,25
9 20,98 40,00 20,96 40,00 0,02 0,00

10 21,11 40,00 21,04 40,00 0,07 0,00
11 21,13 40,00 21,06 40,25 0,07 0,25
12 20,71 40,00 20,69 40,00 0,02 0,00
13 20,74 40,00 20,71 40,00 0,03 0,00
14 20,80 40,00 20,76 40,00 0,04 0,00
15 20,85 40,00 20,81 40,00 0,04 0,00
16 20,59 40,00 20,58 40,00 0,01 0,00
17 20,82 40,00 20,83 40,25 0,01 0,25
18 20,79 40,00 20,83 40,25 0,04 0,25
19 20,50 40,00 20,48 39,75 0,02 0,25
20 20,74 40,00 20,72 39,75 0,02 0,25
21 20,83 40,00 20,81 40,00 0,02 0,00
22 20,72 40,00 20,73 39,75 0,01 0,25
23 20,59 40,00 20,58 40,00 0,01 0,00
24 20,73 40,00 20,71 40,25 0,02 0,25
25 20,85 40,00 20,84 40,00 0,01 0,00
26 20,76 40,00 20,71 40,00 0,05 0,00
27 20,63 40,00 20,64 39,75 0,01 0,25
28 20,62 40,00 20,55 40,00 0,07 0,00
29 20,72 40,00 20,73 40,25 0,01 0,25
30 20,67 40,00 20,68 40,00 0,01 0,00
31 20,80 40,00 20,78 40,00 0,02 0,00
32 20,60 40,00 20,60 40,00 0,00 0,00
33 20,78 40,00 20,78 39,75 0,00 0,25
34 20,91 40,00 20,88 40,00 0,03 0,00
35 20,74 40,00 20,75 40,25 0,01 0,25
36 20,85 40,00 20,82 40,00 0,03 0,00
37 20,87 40,00 20,82 40,25 0,05 0,25
38 21,11 40,00 21,04 40,00 0,07 0,00
39 21,11 40,00 21,08 40,00 0,03 0,00
40 21,11 40,00 21,02 40,25 0,09 0,25
41 20,92 40,00 20,90 39,50 0,02 0,50
42 20,93 40,00 20,93 40,00 0,00 0,00
43 21,17 40,00 2113 40,00 0,04 0,00
44 20,68 40,00 20,67 39,75 0,01 0,25
45 20,83 40,00 20,80 39,75 0,03 0,25
46 20,68 40,00 20,70 40,00 0,02 0,00
47 20,68 40,00 20,64 40,00 0,04 0,00
48 20,75 40,00 20,72 40,00 0,03 0,00
49 20,75 40,00 20,76 40,00 0,01 0,00
50 20,73 40,00 20,73 39,50 0,00 0,50
51 20,78 40,00 20,74 39,75 0,04 0,25
52 20,83 40,00 20,83 40,00 0,00 0,00
53 20,69 40,00 20,66 39,75 0,03 0,25
54 20,91 40,00 20,85 40,00 0,06 0,00
55 20,68 40,00 20,71 40,25 0,03 0,25
56 20,68 40,00 20,64 40,00 0,04 0,00
57 20,75 40,00 20,75 40,00 0,00 0,00
58 20,69 40,00 20,64 40,25 0,05 0,25
59 20,91 40,00 20,84 40,00 0,07 0,00
60 20,91 40,00 20,89 40,00 0,02 0,00
61 20,96 40,00 20,94 40,00 0,02 0,00
62 20,79 40,00 20,73 39,75 0,06 0,25
63 20,65 40,00 20,64 40,00 0,01 0,00
64 20,76 40,00 20,73 40,00 0,03 0,00
65 20,91 40,00 20,89 39,75 0,02 0,25
66 20,95 40,00 20,92 39,75 0,03 0,25
67 20,97 40,00 20,92 40,00 0,05 0,00
68 21,00 40,00 20,95 40,00 0,05 0,00
69 21,04 40,00 20,99 40,00 0,05 0,00
70 20,79 40,00 20,74 40,00 0,05 0,00
71 20,83 40,00 20,83 39,50 0,00 0,50
72 20,93 40,00 20,91 40,00 0,02 0,00
73 20,84 40,00 20,81 40,00 0,03 0,00
74 20,81 40,00 20,78 40,00 0,03 0,00
75 20,71 40,00 20,67 39,75 0,04 0,25
76 20,63 40,00 20,59 40,00 0,04 0,00
77 20,54 40,00 20,54 40,00 0,00 0,00
78 20,77 40,00 20,69 40,25 0,08 0,25
79 20,75 40,00 20,71 39,75 0,04 0,25
80 20,74 40,00 20,69 39,75 0,05 0,25
81 20,82 40,00 20,78 40,00 0,04 0,00
82 20,65 40,00 20,64 40,00 0,01 0,00
83 20,69 40,00 20,66 40,00 0,03 0,00
84 20,70 40,00 20,65 40,00 0,05 0,00
85 21,05 40,00 20,95 40,25 0,10 0,25
86 20,85 40,00 20,81 40,00 0,04 0,00
87 21,17 40,00 2114 40,25 0,03 0,25
88 21,19 40,00 21,09 39,75 0,10 0,25
89 20,95 40,00 20,85 40,00 0,10 0,00
90 21,04 40,00 20,98 39,75 0,06 0,25
91 21,13 40,00 21,05 39,75 0,08 0,25
92 21,04 40,00 21,00 40,00 0,04 0,00
93 20,75 40,00 20,69 39,75 0,06 0,25
94 20,92 40,00 20,85 39,75 0,07 0,25
95 20,70 40,00 20,68 40,00 0,02 0,00
96 20,67 40,00 20,60 40,00 0,07 0,00
97 20,88 40,00 20,85 40,25 0,03 0,25
98 21,29 40,00 21,22 40,00 0,07 0,00
99 21,01 40,00 20,95 40,00 0,06 0,00
100 21,05 40,00 21,00 40,00 0,05 0,00
Standard deviation: 0,025 0,139
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Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: 1BD-1B035A-1K1D-1ZB Serial no: 1012511
Target torque: 21,00 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction

27,3
26,0
24,8
23,5
22,3
210 fotnet s e s e e e g 7 TOTONE, TOO
19,7
18,5
17,2
16,0

14,7 t t t t t t t t t
1 10 19 28 37 46 55 64 73 82 91 100

Measurement

—a— Torque, Control

46
45
44
42

41 —e— Angle degree,

40 - ufagpagarunaryoacituageumauutuopac nnnnsugututnangng sansacpanudspanactung asoaatune Teol

—a— Angle degree,

39 Control
38
36
35
34 ; ; ; ; ; ; . . .
1 10 19 28 37 46 55 64 73 82 91 100
Measurement
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Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen ‘ Operator Name  Siinder Date  21.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012511 k Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 EUSL 45,00

Serial No. 1024210 Unit Grad  -500 LSL 3500 |
Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 21.10.2021 10:12:05 to 21.10.2021 10:26:28

Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.183 Nm/A; Speed: 300/50 rpm;

45 USL

X+3s
X-3s
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3sx+3s
60 7LSL ‘ X ‘ USLﬁ 60 LSL USL 0,001
. B ‘ ‘ r 1 99,99
a Cepg 0,1
R A F0 99,5
c ] E >
S 40 4! 408 9 >
g _ 1 il F 2 s 0 )
= 304 “ I =30 g f=an o
£ A | \“ FE o 30 70 o
= H E o
220 K ~20 2 5 95
< - ' S0 S 99,5
107 3l 10 ¢ 0,1 '
] ‘ B 99,99
0 L s Y B I I B 0 0,001 T T T T T f T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
VM1698-4 [Grad] ND _, VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics
Tm 40.00 X 39.9675
LSL 35.00 Xmin 39.50 X-3s 39.4382
usL 45.00 Xmax 40.25 X+3s 40.4968
T 10.00 R 0.75 6s 1.0586
N<t> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 9.45
Critical capability index = Cmk 9.38
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_kM.DFD
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Machine Capability Study Page

Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 k Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 21,00
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 19,53

T o USL 22,47
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 35.0 Nm; Cu r-Cal.: 2.183 Nm/A; Speed: 300/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 20,89 20,81 20,91 20,84 20,76 21,01 21,05 20,99 20,96 21,04
1024210 VM1698-4 40,25 40,00 40,25 40,00 39,75 39,75 40,00 39,75 40,00 40,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 21,06 20,69 20,71 20,76 20,81 20,58 20,83 20,83 20,48 20,72
1024210 VM1698-4 40,25 40,00 40,00 40,00 40,00 40,00 40,25 40,25 39,75 39,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 20,81 20,73 20,58 20,71 20,84 20,71 20,64 20,55 20,73 20,68
1024210 VM1698-4 40,00 39,75 40,00 40,25 40,00 40,00 39,75 40,00 40,25 40,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 20,78 20,60 20,78 20,88 20,75 20,82 20,82 21,04 21,08 21,02
1024210 VM1698-4 40,00 40,00 39,75 40,00 40,25 40,00 40,25 40,00 40,00 40,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 20,90 20,93 21,13 20,67 20,80 20,70 20,64 20,72 20,76 20,73
1024210 VM1698-4 39,50 40,00 40,00 39,75 39,75 40,00 40,00 40,00 40,00 39,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 20,74 20,83 20,66 20,85 20,71 20,64 20,75 20,64 20,84 20,89
1024210 VM1698-4 39,75 40,00 39,75 40,00 40,25 40,00 40,00 40,25 40,00 40,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 20,94 20,73 20,64 20,73 20,89 20,92 20,92 20,95 20,99 20,74
1024210 VM1698-4 40,00 39,75 40,00 40,00 39,75 39,75 40,00 40,00 40,00 40,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 20,83 20,91 20,81 20,78 20,67 20,59 20,54 20,69 20,71 20,69
1024210 VM1698-4 39,50 40,00 40,00 40,00 39,75 40,00 40,00 40,25 39,75 39,75

Apex Tool Group GmbH

\\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_kM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 k Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 21,00
Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 19,53

T o USL 22,47
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 35.0 Nm; Cu r-Cal.: 2.183 Nm/A; Speed: 300/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 20,78 20,64 20,66 20,65 20,95 20,81 21,14 21,09 20,85 20,98
1024210 VM1698-4 40,00 40,00 40,00 40,00 40,25 40,00 40,25 39,75 40,00 39,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 21,05 21,00 20,69 20,85 20,68 20,60 20,85 21,22 20,95 21,00
1024210 VM1698-4 39,75 40,00 39,75 39,75 40,00 40,00 40,25 40,00 40,00 40,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_kM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  21.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012511 k Char.Descr. 1K1D Inspection Val. 40,00 5,00 i USL 45,00
Serial No. 200697 Unit Grad  -500 ILSL 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 50 / 1024729 nges. 100
Evaluation from 21.10.2021 10:12:05 to 21.10.2021 10:26:28
Rem.  TQ 60% Angle 40° +/-5° * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.183 Nm/A; Speed: 300/50 rpm;
45 1 USL
44i
43i
42—
B 41
o B —
a 40 ] X
g 39
X7
38
37i
36i
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | ' 99,99
1 — 0,1
1,6 1,6 X 99,5
[8)
s - 2 95 5
21,2 128 . 80 20 z
2 I 0 =
@ ° I | o
508 @ R=0 L0885 % 20 [y R=0 80 =
2 L2 5 95 '
ko] e
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
1K1D [Grad] --- 1K1D [Grad] ---
Drawing Values Collected Values Statistics
Tm 40.00 X 40.0000
LSL 35.00 Xmin 40.00
usL 45.00 Xmax 40.00
T 10.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 k Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 21,00
Ord. No 1BD35T 1S-A Ser.No 200697 LSL 19,53

T o USL 22,47
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 35.0 Nm; Cu r-Cal.: 2.183 Nm/A; Speed: 300/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200697 1K1D 20,92 20,81 20,95 20,92 20,80 21,06 21,08 21,09 20,98 21,11
200697 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200697 1K1D 21,13 20,71 20,74 20,80 20,85 20,59 20,82 20,79 20,50 20,74
200697 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200697 1K1D 20,83 20,72 20,59 20,73 20,85 20,76 20,63 20,62 20,72 20,67
200697 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200697 1K1D 20,80 20,60 20,78 20,91 20,74 20,85 20,87 21,11 21,11 21,11
200697 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200697 1K1D 20,92 20,93 21,17 20,68 20,83 20,68 20,68 20,75 20,75 20,73
200697 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200697 1K1D 20,78 20,83 20,69 20,91 20,68 20,68 20,75 20,69 20,91 20,91
200697 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200697 1K1D 20,96 20,79 20,65 20,76 20,91 20,95 20,97 21,00 21,04 20,79
200697 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200697 1K1D 20,83 20,93 20,84 20,81 20,71 20,63 20,54 20,77 20,75 20,74
200697 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00

Apex Tool Group GmbH
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 k Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 21,00
Ord. No 1BD35T 1S-A Ser.No 200697 LSL 19,53

T o USL 22,47
Remark TQ 60% Angle 40°+/-5°* TQ-Cal.: 35.0 Nm; Cu r-Cal.: 2.183 Nm/A; Speed: 300/50 rpm;
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
200697 1K1D 20,82 20,65 20,69 20,70 21,05 20,85 21,17 21,19 20,95 21,04
200697 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200697 1K1D 21,13 21,04 20,75 20,92 20,70 20,67 20,88 21,29 21,01 21,05
200697 1K1D 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_k1.DFD
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

Torque graphs

1BD-1B035A-1K1D-1ZB Serial no: 1012511

21,00 Nm
40°

60 % of max. torque
Tool without angle correction

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Homologation of nutrunners

Document no: 015/2021
Date: 28.10.2021
General Specifications
Manufacturer: Apex Tool Group Tool type:  Fixtured Spindle
Model: 1BD-1B035A-1K1D-1ZB Serial no: 1012511
Torque range: 3,5Nm to 35 Nm

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

Capability examination

Snugfit value: 7 Nm Torque tolerance £ 7 %
Target torque: 28 Nm Tolerance: 0,90 % + 0,45 %
Angle degree: 180° Tolerance: 4,0° +2,0°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 27,72 180,00 27,65 179,50 0,07 0,50
2 27,83 180,00 2774 179,00 0,09 1,00
3 27,94 180,00 27,87 177,25 0,07 2,75
4 28,01 180,00 27,89 179,00 0,12 1,00
5 28,10 180,00 28,04 179,75 0,06 0,25
6 28,10 180,00 28,05 179,75 0,05 0,25
7 28,10 180,00 28,06 180,50 0,04 0,50
8 27,80 180,00 2774 180,00 0,06 0,00
9 27,89 180,00 27,81 179,75 0,08 0,25

10 27,95 180,00 27,89 179,75 0,06 0,25
11 27,94 180,00 27,89 180,00 0,05 0,00
12 27,99 180,00 27,95 179,75 0,04 0,25
13 28,01 180,00 27,96 180,00 0,05 0,00
14 28,05 180,00 27,99 180,00 0,06 0,00
15 28,11 180,00 28,04 179,00 0,07 1,00
16 28,15 180,00 28,04 179,50 0,11 0,50
17 28,06 180,00 28,02 180,00 0,04 0,00
18 27,89 180,00 27,84 179,75 0,05 0,25
19 28,14 180,00 28,05 179,00 0,09 1,00
20 28,05 180,00 27,97 179,75 0,08 0,25
21 27,98 180,00 27,93 179,75 0,05 0,25
22 28,08 180,00 28,03 179,75 0,05 0,25
23 28,10 180,00 28,03 179,75 0,07 0,25
24 27,89 180,00 27,82 180,00 0,07 0,00
25 27,87 180,00 27,82 179,25 0,05 0,75
26 27,95 180,00 27,88 179,25 0,07 0,75
27 28,00 180,00 27,94 178,75 0,06 1,25
28 28,09 180,00 28,04 179,75 0,05 0,25
29 28,11 180,00 28,06 179,75 0,05 0,25
30 27,94 180,00 27,89 180,00 0,05 0,00
31 28,03 180,00 27,97 179,50 0,06 0,50
32 28,05 180,00 27,97 179,00 0,08 1,00
33 28,09 180,00 28,05 179,75 0,04 0,25
34 28,02 180,00 27,92 179,75 0,10 0,25
35 27,95 180,00 27,94 180,25 0,01 0,25
36 27,95 180,00 27,94 179,50 0,01 0,50
37 28,12 180,00 28,08 179,00 0,04 1,00
38 27,92 180,00 27,83 179,25 0,09 0,75
39 28,13 180,00 28,10 179,75 0,03 0,25
40 28,01 180,00 27,99 179,75 0,02 0,25
41 27,94 180,00 27,91 180,25 0,03 0,25
42 28,02 180,00 27,98 180,00 0,04 0,00
43 28,11 180,00 28,07 179,25 0,04 0,75
44 28,10 180,00 28,08 179,25 0,02 0,75
45 28,03 180,00 27,96 179,75 0,07 0,25
46 28,07 180,00 28,01 179,75 0,06 0,25
47 28,20 180,00 28,13 179,75 0,07 0,25
48 27,97 180,00 27,93 179,75 0,04 0,25
49 27,88 180,00 2776 179,50 0,12 0,50
50 27,95 180,00 27,87 179,50 0,08 0,50
51 28,05 180,00 28,02 179,25 0,03 0,75
52 28,08 180,00 28,01 179,25 0,07 0,75
53 28,01 180,00 27,97 179,25 0,04 0,75
54 28,09 180,00 28,01 179,50 0,08 0,50
55 28,13 180,00 28,06 180,00 0,07 0,00
56 28,18 180,00 28,13 179,75 0,05 0,25
57 28,05 180,00 28,04 179,75 0,01 0,25
58 27,91 180,00 27,84 179,25 0,07 0,75
59 28,07 180,00 28,01 179,25 0,06 0,75
60 27,96 180,00 27,92 179,25 0,04 0,75
61 28,22 180,00 28,10 179,50 0,12 0,50
62 28,18 180,00 28,13 180,00 0,05 0,00
63 28,11 180,00 28,07 179,75 0,04 0,25
64 28,12 180,00 28,07 179,00 0,05 1,00
65 28,10 180,00 28,04 179,75 0,06 0,25
66 28,07 180,00 28,06 179,50 0,01 0,50
67 28,03 180,00 27,99 179,50 0,04 0,50
68 27,90 180,00 27,86 179,00 0,04 1,00
69 28,06 180,00 27,98 179,50 0,08 0,50
70 28,06 180,00 28,02 180,00 0,04 0,00
71 27,91 180,00 27,84 180,00 0,07 0,00
72 28,15 180,00 28,12 180,00 0,03 0,00
73 27,98 180,00 27,93 179,25 0,05 0,75
74 28,07 180,00 28,01 179,00 0,06 1,00
75 27,94 180,00 27,82 179,50 0,12 0,50
76 28,08 180,00 28,04 179,00 0,04 1,00
77 28,06 180,00 27,97 179,75 0,09 0,25
78 28,08 180,00 28,02 179,50 0,06 0,50
79 28,13 180,00 28,07 179,75 0,06 0,25
80 28,05 180,00 27,99 179,75 0,06 0,25
81 27,97 180,00 27,90 179,75 0,07 0,25
82 27,88 180,00 27,81 179,50 0,07 0,50
83 27,97 180,00 27,88 179,00 0,09 1,00
84 28,22 180,00 28,13 179,75 0,09 0,25
85 27,94 180,00 27,89 179,50 0,05 0,50
86 28,06 180,00 28,01 180,00 0,05 0,00
87 27,99 180,00 27,98 179,75 0,01 0,25
88 27,98 180,00 27,89 180,00 0,09 0,00
89 27,93 180,00 27,89 180,25 0,04 0,25
9 27,97 180,00 27,90 179,75 0,07 0,25
91 28,02 180,00 27,94 179,75 0,08 0,25
92 27,88 180,00 27,83 179,75 0,05 0,25
93 27,78 180,00 2774 179,50 0,04 0,50
94 28,19 180,00 28,13 179,25 0,06 0,75
95 28,11 180,00 28,05 179,75 0,06 0,25
9 28,00 180,00 27,99 180,25 0,01 0,25
97 28,02 180,00 27,95 179,75 0,07 0,25
98 28,14 180,00 28,03 179,25 0,11 0,75
99 28,05 180,00 28,00 179,75 0,05 0,25
100 27,91 180,00 27,87 180,00 0,04 0,00
Standard deviation: 0,025 0,394

SN: 1012511 Page 59 of 67





Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: 1BD-1B035A-1K1D-1ZB Serial no: 1012511
Target torque: 28,00 Nm 80 % of max. torque
Angle degree: 180° Tool without angle correction

36,4
34,7
33,0
314
207
28,0 pustibpaistt bty st bt b A b bbbty Mty 1O11C TOO!
26,3
24,6
23,0
213

19,6 f f t t t t t f f
1 10 19 28 37 46 55 64 73 82 91 100

Measurement

—a— Torque, Control

193
190
188
185

183 —e— Angle degree,

180 A Tool
—a— Angle degree,
177

4 Control

175
172
170

167 . . . . . . . . .
1 10 19 28 37 46 55 64 73 82 91 100

Measurement
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Sunder Date  21.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012511 _| Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 i USL 190,00
,,,,,,,,,, R
Serial No. 1024210 Unit Grad -10,00 : LsL 170,00
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 21.10.2021 10:31:55 to 21.10.2021 10:46:55
Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.188 Nm/A; Speed: 300/50 rpm;
190 USL
185
5 i
IS i}
[CRE —
< T - - - - - —— - — 3 — Y - — - — - — - — - — - —— - — - — - = - — - X+3s
b 180 g - ol M0 20 p00d o H o O i 20t o S 0o Ot 5000006 08080004008
R 190 oS 0 oo 0t et s 0 #SessSs] R e
s
> 175
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
%-3s X+3s x-3s _X+3s
40 7LSL ‘ >‘( ‘ USLﬁ 20 LSL ‘ )‘< - USL 0,001
1357 L 35 99.99 Y 01
520 e e 99,5 —rbt, ’
g - AN - 95 - 5
=254 | E25 5 1 —H -
S C Foa2 § 70 ‘ ‘ 30 =
% 203 M 203 = \ \ a
- ‘ F & o 30 \ \ 70 &
g 15 L | EF15 o | : | I
2. 7 || FLS 5 95
210 | il | ~10 ® P
g \ S — 99,5
57 y r -5 0,1 o
E / E | 99,99
O s | I | \. \J/.\ | i\ T T T T = 0,001 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 179.5900
LSL 170.00 Xmin 177.25 X-3s 178.3129
USL 190.00 Xmax 180.50 X+3s 180.8671
T 20.00 R 3.25 6s 2.5541
N<t> 100 p<t> 100.00000 %
N >yusL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 7.83
Critical capability index Cmk 7.51
S The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 _| Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 28,00

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 26,04

T o USL 29,96

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.188 Nm/A; Speed: 300/50 rpm;

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 27,65 27,74 27,87 27,89 28,04 28,05 28,06 27,74 27,81 27,89
1024210 VM1698-4 179,50 | 179,00 | 177,25 | 179,00 | 179,75 179,75 | 180,50 @ 180,00 | 179,75 | 179,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 27,89 27,95 27,96 27,99 28,04 28,04 28,02 27,84 28,05 27,97
1024210 VM1698-4 180,00 | 179,75 | 180,00 & 180,00 | 179,00 @ 179,50 | 180,00 @ 179,75 | 179,00 @ 179,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 27,93 28,03 28,03 27,82 27,82 27,88 27,94 28,04 28,06 27,89
1024210 VM1698-4 179,75 | 179,75 | 179,75 | 180,00 | 179,25 179,25 | 178,75 @ 179,75 | 179,75 | 180,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 27,97 27,97 28,05 27,92 27,94 27,94 28,08 27,83 28,10 27,99
1024210 VM1698-4 179,50 | 179,00 | 179,75 | 179,75 | 180,25 @ 179,50 | 179,00 @ 179,25 | 179,75 | 179,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 27,91 27,98 28,07 28,08 27,96 28,01 28,13 27,93 27,76 27,87
1024210 VM1698-4 180,25 | 180,00 | 179,25 | 179,25 | 179,75 @ 179,75 | 179,75 @ 179,75 | 179,50 | 179,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 28,02 28,01 27,97 28,01 28,06 28,13 28,04 27,84 28,01 27,92
1024210 VM1698-4 179,25 | 179,25 | 179,25 | 179,50 | 180,00 @ 179,75 | 179,75 179,25 | 179,25 | 179,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 28,10 28,13 28,07 28,07 28,04 28,06 27,99 27,86 27,98 28,02
1024210 VM1698-4 179,50 | 180,00 | 179,75 | 179,00 | 179,75 179,50 | 179,50 @ 179,00 | 179,50 | 180,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 27,84 28,12 27,93 28,01 27,82 28,04 27,97 28,02 28,07 27,99
1024210 VM1698-4 180,00 | 180,00 | 179,25 | 179,00 | 179,50 @ 179,00 | 179,75 @ 179,50 | 179,75 | 179,75
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_|IM.DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 _| Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  VM1698-4 Inspection Val. 28,00

Ord. No 1BD35T 1S-A Ser.No 1024210 LSL 26,04

T S USL 29,96

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.188 Nm/A; Speed: 300/50 rpm;

Char.No Char.Descr. X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
1024210 VM1698-4 27,90 27,81 27,88 28,13 27,89 28,01 27,98 27,89 27,89 27,90
1024210 VM1698-4 179,75 179,50 179,00 179,75 | 179,50 180,00 179,75 | 180,00 180,25 179,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 27,94 27,83 27,74 28,13 28,05 27,99 27,95 28,03 28,00 27,87
1024210 VM1698-4 179,75 179,75 179,50 179,25 | 179,75 180,25 179,75 | 179,25 179,75 180,00

Apex Tool Group GmbH
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Siinder Date  21.10.2021
Ord. No. 1BD35T 1S-A Parttype 1BD-1B35A-1K1D-1ZB ‘ Contr.item yes
Serial No. 1012511 _| Char.Descr. 1K1D Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 200697 Unit Grad  -10,00 ILSL 170,00 |
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Cleco Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. Homologation Reference Transducer 50 / 1024729 nges. 100
Evaluation from 21.10.2021 10:31:55 to 21.10.2021 10:46:55

Rem.  TQ 80% Angle 180° +/-10° * TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.188 Nm/A; Speed: 300/50 rpm;

190 USL
185
= i}
S -
o B —
a 180 X
-
g i}
5 i}
175+
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | : 99,99
1 - 0,1
>16 -16 8 99,5
g -z, % 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 0875 20 (Y |R=0 80
9 =
2 - § 5 95
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
1K1D [Grad] --- 1K1D [Grad] ---
Drawing Values Collected Values Statistics
Tm 180.00 X 180.0000
LSL 170.00 Xmin 180.00
usL 190.00 Xmax 180.00
T 20.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 _| Characteristic
Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 28,00
Ord. No 1BD35T 1S-A Ser.No 200697 LSL 26,04
T o USL 29,96
Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.188 Nm/A; Speed: 300/50 rpm;
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
200697 1K1D 27,72 27,83 27,94 28,01 28,10 28,10 28,10 27,80 27,89 27,95
200697 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
200697 1K1D 27,94 27,99 28,01 28,05 28,11 28,15 28,06 27,89 28,14 28,05
200697 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
200697 1K1D 27,98 28,08 28,10 27,89 27,87 27,95 28,00 28,09 28,11 27,94
200697 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
200697 1K1D 28,03 28,05 28,09 28,02 27,95 27,95 28,12 27,92 28,13 28,01
200697 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
200697 1K1D 27,94 28,02 28,11 28,10 28,03 28,07 28,20 27,97 27,88 27,95
200697 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
200697 1K1D 28,05 28,08 28,01 28,09 28,13 28,18 28,05 27,91 28,07 27,96
200697 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
200697 1K1D 28,22 28,18 28,11 28,12 28,10 28,07 28,03 27,90 28,06 28,06
200697 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
200697 1K1D 27,91 28,15 27,98 28,07 27,94 28,08 28,06 28,08 28,13 28,05
200697 1K1D 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2021\1012511_11.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name  Sunder ‘ Date 21.10.2021
Ser.No. 1012511 _| Characteristic

Type 1BD-1B35A-1K1D-1ZB Char.Descr.  1K1D Inspection Val. 28,00

Ord. No 1BD35T 1S-A Ser.No 200697 LSL 26,04

T o USL 29,96

Remark TQ 80% Angle 180°+/-10°* TQ-Cal.: 35.0 Nm; Cur-Cal.: 2.188 Nm/A; Speed: 300/50 rpm;

Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
200697 1K1D 27,97 27,88 27,97 28,22 27,94 28,06 27,99 27,98 27,93 27,97
200697 1K1D 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
200697 1K1D 28,02 27,88 27,78 28,19 28,11 28,00 28,02 28,14 28,05 27,91
200697 1K1D 180,00

180,00 | 180,00 | 180,00 | 180,00 | 180,00 @ 180,00 180,00 | 180,00 | 180,00

Apex Tool Group GmbH
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Homologation of nutrunners

Model:
Target torque:
Angle degree:

Torque graphs

1BD-1B035A-1K1D-1ZB Serial no: 1012511

28,00 Nm
180°

80 % of max. torque
Tool without angle correction

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed

SN: 1012511 Page 67 of 67










Messgeratefahigkeitsuntersuchung KlSTLER

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

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration cetrtificate

measure. analyze. innovate.

V-57754

Gegenstand:
Object

Sensor / Sensor:

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

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

Artikelnr. / Art.No:

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

Auftraggeber:
Customer

Auftragsnummer:
Order No.

Anzahl der Seiten des Kalibrierscheines:

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

5413-4820/2

90145014

2N-m

1033809

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Apex Tool Group
GmbH

Industriestr. 1
73463 Westhausen

G000138256
vom/from 2021-05-05

2

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-27

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

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

Das angewandte Kalibrierverfahren ist validiert.

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

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

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

The item user is responsible for recalibration at
appropriate intervals.

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

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

Datum der Ausstellung
Date of issue

2021-05-06

Freigabe des Kalibrierscheins durch

Leiter des Kalibrierlaboratoriums

Bearbeiter
Person responsible

Approval of the calibration certificate by
Head of the calibration laboratory

Dr. rer. nat. Ludwig Freise

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kbélner Strasse 71
DE - 42897 Remscheid

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





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

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

Issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20030-40°

Gegenstand:
Object

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

Artikelnr. / Art.No. :

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

Messgerat / Measuring box:

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

Drehwinkelaufnehmer mit Messgerat
angle transducer with measuring box

5413-4820/2

90145014

0,23 °

1033809

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group
Customer GmbH

Industriestr. 1

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

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

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

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

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

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

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

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

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

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

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe der Messgeratefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kdlner Strasse 71
DE - 42897 Remscheid

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





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

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20030-180°

Gegenstand:
Object

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

Artikelnr. / Art.No. :

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

Messgerat / Measuring box :

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

Drehwinkelaufnehmer mit Messgerat
angle transducer with measuring box

5413-4820/2

90145014

0,23 °

1033809

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group

Customer GmbH
Industriestr. 1
73463 Westhausen

Auftragsnummer: G000138256

Order No.

Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

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

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

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

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

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

The applied calibration procedure is validated.

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

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

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

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

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe der Messgeréatefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kélner Strasse 71
DE - 42897 Remscheid

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





Messgeratefahigkeitsuntersuchung KlSTLER

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

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration cetrtificate

measure. analyze. innovate.

V-57755

Gegenstand:
Object

Sensor / Sensor:

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

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

Artikelnr. / Art.No:

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

Auftraggeber:
Customer

Auftragsnummer:
Order No.

Anzahl der Seiten des Kalibrierscheines:

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

30135004

30135004

10N-m

1026388

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Apex Tool Group
GmbH

Industriestr. 1
73463 Westhausen

G000138256
vom/from 2021-05-05

2

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-27

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

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

Das angewandte Kalibrierverfahren ist validiert.

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

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

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

The item user is responsible for recalibration at
appropriate intervals.

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

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

Datum der Ausstellung
Date of issue

2021-05-06

Freigabe des Kalibrierscheins durch

Leiter des Kalibrierlaboratoriums

Bearbeiter
Person responsible

Approval of the calibration certificate by
Head of the calibration laboratory

Dr. rer. nat. Ludwig Freise

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kbélner Strasse 71
DE - 42897 Remscheid

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





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

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

Issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20031-40°

Gegenstand:
Object

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

Artikelnr. / Art.No. :

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

Messgerat / Measuring box:

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

Drehwinkelaufnehmer mit Messgerat
angle transducer with measuring box

30135004

30135004

0,25°

1026388

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group
Customer GmbH

Industriestr. 1

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

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

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

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

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

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

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

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

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

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

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe der Messgeratefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kdlner Strasse 71
DE - 42897 Remscheid

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





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

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20031-180°

Gegenstand:
Object

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

Artikelnr. / Art.No. :

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

Messgerat / Measuring box :

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

Drehwinkelaufnehmer mit Messgerat
angle transducer with measuring box

30135004

30135004

0,25°

1026388

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group

Customer GmbH
Industriestr. 1
73463 Westhausen

Auftragsnummer: G000138256

Order No.

Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

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

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

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

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

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

The applied calibration procedure is validated.

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

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

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

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

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe der Messgeréatefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kélner Strasse 71
DE - 42897 Remscheid

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





Messgeratefahigkeitsuntersuchung KlSTLER

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

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration cetrtificate

measure. analyze. innovate.

V-57756

Gegenstand:
Object

Sensor / Sensor:

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

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

Artikelnr. / Art.No:

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

Auftraggeber:
Customer

Auftragsnummer:
Order No.

Anzahl der Seiten des Kalibrierscheines:

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

VM1698-4 50Nm

30135006

30135006

50 N-m

1024729

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Apex Tool Group
GmbH

Industriestr. 1
73463 Westhausen

G000138256
vom/from 2021-05-05

2

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-27

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

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

Das angewandte Kalibrierverfahren ist validiert.

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

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

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

The item user is responsible for recalibration at
appropriate intervals.

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

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

Datum der Ausstellung
Date of issue

2021-05-06

Freigabe des Kalibrierscheins durch

Leiter des Kalibrierlaboratoriums

Bearbeiter
Person responsible

Approval of the calibration certificate by
Head of the calibration laboratory

Dr. rer. nat. Ludwig Freise

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kbélner Strasse 71
DE - 42897 Remscheid

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



KNN61

Typewritten Text

VM1698-4  50Nm





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

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

Issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20032-40°

Gegenstand:
Object

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

Artikelnr. / Art.No. :

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

Messgerat / Measuring box:

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

Drehwinkelaufnehmer mit Messgerat
angle transducer with measuring box

VM1698-4 50Nm

30135006

30135006

0,25°

1024729

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group
Customer GmbH

Industriestr. 1

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

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

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

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

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

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

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

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

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

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

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe der Messgeratefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kdlner Strasse 71
DE - 42897 Remscheid

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



KNN61

Typewritten Text

VM1698-4  50Nm





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

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20032-180°

Gegenstand:
Object

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

Artikelnr. / Art.No. :

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

Messgerat / Measuring box :

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

Drehwinkelaufnehmer mit Messgerat

angle transducer with measuring box

VM1698-4 50Nm

30135006

30135006

0,25°

1024729

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group

Customer GmbH
Industriestr. 1
73463 Westhausen

Auftragsnummer: G000138256

Order No.

Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

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

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

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

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

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

The applied calibration procedure is validated.

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

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

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

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

Datum der Ausstellung

Freigabe der Messgeréatefahigkeitsuntersuchung durch

Bearbeiter

Date of issue Stellv. Leiter des Kalibrierlaboratoriums Person in charge

Approval of the Measurement Capability Test by
Vice head of the calibration laboratory

2021-05-07 Michael Stader T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kélner Strasse 71
DE - 42897 Remscheid

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



KNN61

Typewritten Text

VM1698-4  50Nm





Messgeratefahigkeitsuntersuchung KlSTLER

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

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration cetrtificate

measure. analyze. innovate.

V-57757

Gegenstand:
Object

Sensor / Sensor:

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

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

Artikelnr. / Art.No:

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

Auftraggeber:
Customer

Auftragsnummer:
Order No.

Anzahl der Seiten des Kalibrierscheines:

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

5413-4820/120

90145017

120 N-m

1019923

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Apex Tool Group
GmbH

Industriestr. 1
73463 Westhausen

G000138256
vom/from 2021-05-05

2

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-27

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

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

Das angewandte Kalibrierverfahren ist validiert.

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

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

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

The item user is responsible for recalibration at
appropriate intervals.

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

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

Datum der Ausstellung
Date of issue

2021-05-06

Freigabe des Kalibrierscheins durch

Leiter des Kalibrierlaboratoriums

Bearbeiter
Person responsible

Approval of the calibration certificate by
Head of the calibration laboratory

Dr. rer. nat. Ludwig Freise

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kbélner Strasse 71
DE - 42897 Remscheid

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





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

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

Issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20033-40°

Gegenstand:
Object

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

Artikelnr. / Art.No. :

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

Messgerat / Measuring box:

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

Drehwinkelaufnehmer mit Messgerat
angle transducer with measuring box

5413-4820/120

90145017

0,25°

1019923

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group
Customer GmbH

Industriestr. 1

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

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

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

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

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

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

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

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

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

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

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe der Messgeratefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kdlner Strasse 71
DE - 42897 Remscheid

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





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

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20033-180°

Gegenstand:
Object

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

Artikelnr. / Art.No. :

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

Messgerat / Measuring box :

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

Drehwinkelaufnehmer mit Messgerat
angle transducer with measuring box

5413-4820/120

90145017

0,25°

1019923

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group

Customer GmbH
Industriestr. 1
73463 Westhausen

Auftragsnummer: G000138256

Order No.

Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

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

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

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

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

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

The applied calibration procedure is validated.

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

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

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

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

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe der Messgeréatefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kélner Strasse 71
DE - 42897 Remscheid

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





Messgeratefahigkeitsuntersuchung KlSTLER

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

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration cetrtificate

measure. analyze. innovate.

V-57758

Gegenstand:
Object

Sensor / Sensor:

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

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

Artikelnr. / Art.No:

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

Auftraggeber:
Customer

Auftragsnummer:
Order No.

Anzahl der Seiten des Kalibrierscheines:

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

5413-4820/250

18034385

250 N-m

5537037

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Apex Tool Group
GmbH

Industriestr. 1
73463 Westhausen

G000138256
vom/from 2021-05-05

2

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-27

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

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

Das angewandte Kalibrierverfahren ist validiert.

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

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

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

The item user is responsible for recalibration at
appropriate intervals.

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

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

Datum der Ausstellung
Date of issue

2021-05-06

Freigabe des Kalibrierscheins durch

Leiter des Kalibrierlaboratoriums

Bearbeiter
Person responsible

Approval of the calibration certificate by
Head of the calibration laboratory

Dr. rer. nat. Ludwig Freise

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kbélner Strasse 71
DE - 42897 Remscheid

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





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

» measure. analyze. innovate.
Measurement Capability Test

erstellt durch das Kalibrierlaboratorium
Issued by the calibration laboratory

Kistler Remscheid GmbH
Ko6lner Strasse 71

DE - 42897 Remscheid Messgeratefahigkeitsuntersuchung W'MGF
Measurement Capability Test 20034-40°
Gegenstand: Drehwinkelaufnehmer mit Messgerit Dieser  Kalibrierschein ~ dokumentiert  die
Object angle transducer with measuring box Ergebnisse  aus  der  Ermittiung  des
Zusammenhangs zwischen den angezeigten
Aufnehmer / Transducer: Werten dieses Messgerates bzw. dieser
Mod.Nr/ Mod.No .: 5413-4820/250 Messeinrichtung und den zugehdrigen, durch
Artikelnr. / Art.No. - 18034385 Normale festgelegten Werten der MessgréBe
Auflésung / Resolution 0.25 ° Drehmoment unter vorgegebenen

. . . Bedingungen.

Serien-Nr. / Serial number: 55,37037 . ., Die verwendeten Normale sind ruckgefihrt auf
Hersteller / Manufacturer: Kistler Remscheid GmbH, 42897 Remscheid das DAKKS-Laboratorium der Kistler
Remscheid GmbH, welches nach DIN EN

Messgerat / Measuring box: ISO/IEC 17025 arbeitet.

Mod.Nr / Mod.No . 5413-5392/314B Das angewandte Kalibrierverfahren ist validiert.
Artikelnr. / Art.No.: 9014020 Fir die Einhaltung einer angemessenen Frist
Serien-Nr. / Serial number : 1024210 zur Wiederholung der Kalibrierung ist der
Hersteller / Manufacturer SCHATZ GmbH, 42897 Remscheid Benutzer verantwortlich.
This calibration document proves the result
Auftraggeber: Apex Tool Group from the determination of the coherence
Customer GmbH between displayed values of this measuring
instrument resp. device and corresponding
Industriestr. 1 torque values, that have been fixed by
73463 Westhausen comparisonstandards under given conditions.
. The comparison standards applied are
gﬁgﬁgﬁgummer' \(I;c?r(r)l?f1ri?:52?)21-05-05 traceable to the DAKKS laboratory of Kistler
’ Remscheid GmbH which works according to
. . . DIN EN ISO/IEC 17025.
Anzahl der Seiten des Kalibrierscheines: 3 The applied calibration procedure is validated.
Number of pages of the certificate The user is obliged to have the object re-
calibrated at appropriate intervals.
Datum der Kalibrierung: 2021-04-28

Date of calibration

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bedirfen der
Genehmigung des ausstellenden Kalibrierlaboratoriums.

Dieser Kalibrierschein ist auch ohne Unterschrift gultig.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.

This calibration certificate is valid without a signature.

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

Datum der Ausstellung Freigabe der Messgeratefahigkeitsuntersuchung durch Bearbeiter

Date of issue Stellv. Leiter des Kalibrierlaboratoriums Person in charge
Approval of the Measurement Capability Test by
Vice head of the calibration laboratory

2021-05-07 Michael Stader T. Poppe

Postanschrift / Mailing address Telefon / Telephone
Kistler Remscheid GmbH ++49 (0) 2191 698-0
Kalibrierlaboratorium E-Mail: info.KRE@Kistler.com

Kdlner Strasse 71
DE - 42897 Remscheid





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

s measure. analyze. innovate.
Measurement Capability Test y

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH
Koélner Strasse 71

DE - 42897 Remscheid Messgeratefahigkeitsuntersuchung W'MGF
Measurement Capability Test 20034-1 800
Gegenstand: Drehwinkelaufnehmer mit Messgerit Dieser  Kalibrierschein ~ dokumentiert  die
Object angle transducer with measuring box Ergebnisse aus der  Ermittlung  des
Zusammenhangs zwischen den angezeigten
Aufnehmer / Transducer: Werten dieses Messgerates bzw. dieser
Mod.Nr / Mod.No .: 5413-4820/250 Messeinrichtung und den zugehérigen, durch
Artikelnr. / Art.No. : 18034385 Normale festgelegten Werten der MessgroBe
Auflésung / Resolution: 0.25 ° Drehmoment unter vorgegebenen
. ) ’ Bedingungen.
Serien-Nr. / Serial number: 5537037

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

Hersteller / Manufacturer - Kistler Remscheid GmbH, 42897 Remscheid

Messgerat / Measuring box :

Mod.Nr/ Mod.No.: 5413-5392/314B Das angewandte Kalibrierverfahren ist validiert.
Artikelnr. / Art.No. : 9014020 Fir die Einhaltung einer angemessenen Frist
Serien-Nr. / Serial number : 1024210 zur Wiederholung der Kalibrierung ist der
Hersteller / Manufacturer: SCHATZ GmbH, 42897 Remscheid Benutzer verantwortlich.
This calibration document proves the result
Auftraggeber: Apex Tool Group from the determination of the coherence
Customer GmbH between displayed values of this measuring
instrument resp. device and corresponding
Industriestr. 1 torque values, that have been fixed by
73463 Westhausen comparisonstandards under given conditions.
. The comparison standards applied are
gL;z;arg;\'c/‘,gummer. 000138256 traceable to the DAkKkS laboratory of Kistler
’ Remscheid GmbH which works according to
) o . DIN EN ISO/IEC 17025.
Anzahl der Seiten des Kalibrierscheines: 3 The applied calibration procedure is validated.
Number of pages of the certificate The user is obliged to have the object re-
calibrated at appropriate intervals.
Datum der Kalibrierung: 2021-04-28

Date of calibration

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der
Genehmigung des ausstellenden Kalibrierlaboratoriums.

Dieser Kalibrierschein ist auch ohne Unterschrift giiltig.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.

This calibration certificate is valid without a signature.

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

Datum der Ausstellung Freigabe der Messgeréatefahigkeitsuntersuchung durch Bearbeiter

Date of issue Stellv. Leiter des Kalibrierlaboratoriums Person in charge
Approval of the Measurement Capability Test by
Vice head of the calibration laboratory

2021-05-07 Michael Stader T. Poppe

Postanschrift / Mailing address Telefon / Telephone
Kistler Remscheid GmbH ++49 (0) 2191 698-0
Kalibrierlaboratorium E-Mail: info. KRE@Kistler.com

Kélner Strasse 71
DE - 42897 Remscheid





Messgeratefahigkeitsuntersuchung KlSTLER

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

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration cetrtificate

measure. analyze. innovate.

V-57759

Gegenstand:
Object

Sensor / Sensor:

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

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

Artikelnr. / Art.No:

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

Auftraggeber:
Customer

Auftragsnummer:
Order No.

Anzahl der Seiten des Kalibrierscheines:

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

5413-4820/1k

90145013

1000 N-m

1030939

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Apex Tool Group
GmbH

Industriestr. 1
73463 Westhausen

G000138256
vom/from 2021-05-05

2

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-27

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

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

Das angewandte Kalibrierverfahren ist validiert.

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

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

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

The item user is responsible for recalibration at
appropriate intervals.

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

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

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe des Kalibrierscheins durch

Leiter des Kalibrierlaboratoriums

Bearbeiter
Person responsible

Approval of the calibration certificate by
Head of the calibration laboratory

Dr. rer. nat. Ludwig Freise

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kbélner Strasse 71
DE - 42897 Remscheid

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





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

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

Issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20035-40°

Gegenstand:
Object

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

Artikelnr. / Art.No. :

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

Messgerat / Measuring box:

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

Drehwinkelaufnehmer mit Messgerat
angle transducer with measuring box

5413-4820/1k

90145013

0,25°

1030939

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group
Customer GmbH

Industriestr. 1

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

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

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

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

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

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

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

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

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

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

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe der Messgeratefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kdlner Strasse 71
DE - 42897 Remscheid

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





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

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

KISTLER

measure. analyze. innovate.

erstellt durch das Kalibrierlaboratorium

issued by the calibration laboratory

Kistler Remscheid GmbH

Koélner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
20035-180°

Gegenstand:
Object

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

Artikelnr. / Art.No. :

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

Messgerat / Measuring box :

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

Drehwinkelaufnehmer mit Messgerat
angle transducer with measuring box

5413-4820/1k

90145013

0,25°

1030939

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group

Customer GmbH
Industriestr. 1
73463 Westhausen

Auftragsnummer: G000138256

Order No.

Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2021-04-28

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

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

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

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

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

The applied calibration procedure is validated.

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

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

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

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

Datum der Ausstellung
Date of issue

2021-05-07

Freigabe der Messgeréatefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

T. Poppe

Postanschrift / Mailing address
Kistler Remscheid GmbH
Kalibrierlaboratorium

Kélner Strasse 71
DE - 42897 Remscheid

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