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Cleco-50EANS8S80JA4

Right Angle Tool

Order no.: 50EAN8S80JA4

Machine type: Right Angle Tool

Torque range: 16 Nm to 80 Nm

Max speed: 670 rpm

Certified serial nos.: CK0963, CK0966, CK0964
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 GmbH
C./Cnk values achieved Accuracy class: 7 %

Right Angle Tool

30 % 80 % 100 %
Tool Serial nos. Test data
30° £5° 360° +15° 30° £5° 360° +15° 30° £5° 360° +15°
Break time 5s 5s 5s 30s 5s 40 s
Test torque 35,20 Nm 67,20 Nm 80,00 Nm
< Speed in 1st stage 670 rpm 670 rpm 670 rpm 670 rpm 670 rpm 670 rpm
g Speed in last stage 50 rpm 50 rpm 50 rpm 50 rpm 50 rpm 50 rpm
2 Angle start torque 17,60 Nm 33,60 Nm 40,00 Nm
<
Ll Cm 3,49 6,37 4,26 5,47 4,17 5,09
% CK0963
IS Cruk 2,90 6,32 3,68 5,30 3,66 4,79
3}
o Crm 2,80 5,56 4,07 5,45 3,93 5,25
(&) CK0966
Cruk 2,54 4,91 3,83 4,87 3,79 4,55
Crm 3,66 5,72 4,30 5,73 4,54 5,89
CK0964
Cruk 3,34 5,14 3,82 5,27 4,23 5,32
. Crm 2,80 5,56 4,07 5,45 3,93 5,09
Min. C,/Coc
Cruk 2,54 4,91 3,68 4,87 3,66 4,55
Target: >1.67 Rating
Cn 2,80 OK
Capability index
Crk 2,54 OK
Tolerances of rotational angle homologation
Measurements without angle correction
60 % of max. torque 80 % of max. torque
Tool Serial nos. Test data
40° 180°
Break time 5s 5s
Angle start torque 16,00 Nm 16,00 Nm
< Test torque 48,00 Nm 64,00 Nm
g Speed in 1st stage 300 rpm 300 rpm
g Speed in last stage 50 rpm 50 rpm
w Torque + 2,10 % + 1,59 %
% CK0963
6 Angle + 1,5° + 2,6°
3}
K Torque + 2,64 % + 1,79 %
(&) CK0966
Angle + 3,6° + 3,6°
Torque + 1,83 % + 1,75 %
CK0964
Angle + 3,4° + 3,2°
Target: + 7,00 % Target: + 7,00 %
Torque
Actual: + 2,64 % Actual: + 1,79 %
Rating OK OK
Target: + Target: + 10°
Angle
Actual: + 3,6° Actual: + 3,6°
Rating OK OK
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Document-Number: 014/2017
Date: 17.09.2018 Page 1 of 2

Test sheet no. 1a

General specifications

Manufacturer:  Apex Tool Group GmbH Machine type: Electric tool (EC type)

Model: Cleco-50EAN80JA4 Serial numbers: CK0963, CK0966, CK0964

Torque range: 16 Nmto 80 Nm

Operating voltage: 230 VvDC
Power consumption: 750 W
Weight: 2,10 kg
Control cable length: 10 m
Diameter of control cable: 11 mm
Maximum speed at the first stage: 670 rpm
Maximum speed at the final stage: 670 rpm
Minimum speed at the final stage: 0 rpm
Sound pressure level at maximum speed: 64,7 dB(A)

(acc. to DIN EN 60745-1:2010-01, DIN EN 60745-2-2:2011-01)

. start end
Temperature of electrical tools:
at the angle head: 23°C 37°C
(After 100 measurements in tq 80% soft) on the electric motor: 23 °C 49 °C
on the handle: 23°C 34 °C
Output type: Square drive

Output drive size: 12"
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Document-Number:

Date:

014/2017
17.09.2018

Test sheet no. 1b

Specifications of controller

Manufacturer:  Apex Tool Group GmbH

Model: MPRO400GCD-P

Serial number:

Software version:

Annex 1

Page 2 of 2

AXABHO0001

S168813-1.5.1.46036-Hybrid Jun 6 2017

Current shut-off:

Torque control:

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

Pre-load control:

Fastening Strategy:

Options: Prevailing torque:
Angle correction:
Pulsing:
Tighten - loosen - tighten:
Tapping screw monitoring:
Left-hand rundown:
Other procedures:

Angle of rotation resolution:
Torque accuracy:

Programming: Keyboard:

External PC:

Text display:

Display:

LCD display:
Printer interface:

Additional inputs and outputs:

Isolation transformer:

Network:

Yes
Yes
Yes
Yes
Yes
No

Yes

No

No

Yes

Yes

Yes

Yes, see user manual

1 degree
1%
Yes
Yes
Yes

Yes
No

Yes (USB)

2 Serial

8 Digital in, 8 Digital out
2 Fieldbus modules

3 USB

No, galvanic isolated power supply

2 Ethernet





POWER TOOLS SALES & SERVICE CENTERS

Please note that all locations may not service all products.

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

requirements.

Sales Center
Service Center

NORTH AMERICA | SOUTH AMERICA

Detroit, Michigan
Apex Tool Group

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

EUROPE | MIDDLE EAST | AFRICA

England

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

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

ASIA PACIFIC

Lexington, South Carolina

Apex Tool Group

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

Canada

Apex Tool Canada, Ltd.

7631 Bath Road
Mississauga, Ontario L4T 3T1
Canada

Phone: (866) 691-6212

Fax: (905) 673-4400

Mexico

Apex Tool Group

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

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

Brazil

Apex Tool Group

Av. Liberdade, 4055

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

Brazil

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

France
Apex Tool Group SAS

25 Avenue Maurice Chevalier - ZI

77330 Ozoir-La-Ferriere
France

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

Germany

Apex Tool Group GmbH
Industriestralle 1

73463 Westhausen
Germany

Phone: +49 (0) 7363 810
Fax: +49 (0) 73 63 81 222

Hungary

Apex Tool Group
Hungéria Kft.

Platanfa u. 2

9027 Gyoér

Hungary

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

Australia

Apex Tool Group

519 Nurigong Street, Albury
NSW 2640

Australia

Phone: +61 2 6058 0300

China

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

2nd Floor, Area C

177 Bi Bo Road

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

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

Production Tools

India

Apex Power Tool India
Private Limited

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

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

Japan

Apex Tool Group Japan
Korin-Kaikan 5F,

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

Korea

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

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

Apex Tool Group GmbH

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

Annex 2
Document-Number: 014/2017
Date: 17.09.2018 Page 1 0of 3
Test sheet no. 2
Machine Capability Study 30 %
Multi-stage tightening system Speed 50 rpm 7,46 %
Single-stage tightening system |:| Speed 100 % 670 rpm
Manufacturer: Apex Tool Group GmbH Serial no: CK0963
Test torque: Tg min. + 0.3 (Tqg max. - Tq min.) 35,20 Nm
Hard joint (H) 213,68 Nm / Revolution Angle degree 30°
Soft joint (L) 17,59 Nm / Revolution Angle degree 360°
H L
a) Tolerance down / up 32,74 - 37,66 Nm 32,74 - 37,66 Nm
Tolerance down / up 7 % 7 %
Average torque 35,61 Nm 35,18 Nm
Standard deviation 0,24 Nm 0,173 Nm
Torque scatter (99,73%) 1,41 Nm 0,77 Nm
Cm 3,49 6,37
Crk 2,90 6,32
b) Min. C,, hard/soft (lowest value) 3,49
Min. Cx hard/soft (lowest value) 2,90

Capability is reached if minimum C,, value 21.67

Note:

SN: CK0963 Page 3 of 67





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0963d Char.Descr. VM 1698-4 Inspection Val. 35,20 2,46 i USL 37,66
Serial No. 1024210 Unit Nm 246 ILSL 3274

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No.  816Lab Reference Transducer 50 / 1024729 nges. 100
Evaluation from 30.11.2017 10:20:51 to 30.11.2017 10:51:44
Rem.  Tq.30% hard * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.622 Nm/A *

1 USL
37
L iy R e S o %+3s
36 /
AT ML WY il d B
; :><>é & \}%X \ ;Z
B/ — %-3s
— -
s
S B
34
33
i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s  X+3s X-3s _ X+3s
255k [ USL 25 LSL ‘ X ‘ USL 0,001
T i ‘ ‘ C 1 99,99 | ‘ \
] C ) | | 0,1
20— ‘ ‘ F20 & 99,5 : | b
& 7 \ \ R 95 | | | 5
& 15 “155 : ' : 9
g ! ! FS w70 | | 30 =X
o ] | | F g = | | o
3 10 g B UM i — 0
2 7 \ o2 5 ‘ 95 '
o | | | Fe S | | |
< 5 \ -5 © 1 99,5
] | | C 4 0,1 : }
] I B | | | 99,99
0 T ‘ T 1T ‘ T 1T ‘ [ ‘ T 1T ‘ T 1T 0 0,001 T T T T T T T T T T T 1 T T T T T T T T T
33 34 35 6 37 33 34 35 36 37
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 35.20 X 35.6138
LSL 32.74 Xmin 35.00 X-3s 34.9089
USL 37.66 Xmax 36.20 X+3s 36.3187
T 4.92 R 1.20 6s 1.4098
N<r> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 pP<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 3.49
Critical capability index Cmk 2.90
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\A ppData\ QUWAQWE\M essWert\2018\CK 0963dM.DFD
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Machine Capability Study Page

Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963d Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 35,20
Ord. No 50EAN80JA4 Ser.No 1024210 LSL 32,74

T o USL 37,66
Remark Tq. 30% hard * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.622 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 35,41 35,49 36,10 35,52 35,33 35,87 35,68 35,61 35,46 35,20
1024210 VM1698-4 29,50 29,00 30,50 30,25 30,00 30,25 30,00 30,50 29,75 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 35,56 35,29 35,81 35,88 35,89 35,76 36,10 35,76 35,68 35,21
1024210 VM1698-4 30,25 29,75 30,00 30,00 30,25 30,00 30,50 30,00 30,25 29,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 35,46 35,43 35,46 35,78 35,71 35,99 35,36 35,48 35,52 35,96
1024210 VM1698-4 29,75 29,50 29,50 29,75 30,25 30,50 29,75 29,50 29,75 30,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 35,43 35,73 35,46 36,19 35,73 35,50 35,61 35,42 35,77 35,89
1024210 VM1698-4 29,50 30,00 30,00 30,75 30,00 29,75 29,50 29,25 30,25 30,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 35,29 35,37 35,66 35,79 35,73 35,58 35,79 35,76 35,67 35,59
1024210 VM1698-4 29,25 30,00 30,00 30,00 30,00 29,50 30,50 30,50 30,25 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 35,81 35,73 35,77 35,91 35,62 35,50 35,66 35,36 35,70 35,82
1024210 VM1698-4 30,00 30,00 30,00 30,00 29,50 30,25 29,75 29,50 30,50 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 35,64 35,27 35,57 35,37 35,65 35,48 35,82 35,64 35,76 35,62
1024210 VM1698-4 29,50 29,00 29,75 29,50 29,75 30,25 30,00 29,25 30,25 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 35,93 35,56 35,49 35,39 35,58 35,75 35,00 35,36 35,50 35,64
1024210 VM1698-4 30,25 30,00 29,50 29,50 30,25 30,00 28,75 29,00 29,75 30,50

Apex Tool Group GmbH

SN: CK0963 Page 5 of 67
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963d Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 35,20
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 82,74
T o USL 37,66

Remark Tq. 30% hard * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.622 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 35,15 35,76 35,47 36,15 35,48 35,55 35,79 35,43 35,64 35,60
1024210 VM1698-4 29,25 29,75 29,50 30,25 30,00 30,25 29,75 29,75 30,00 29,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 35,51 35,41 35,58 36,20 35,34 36,01 35,75 35,30 35,42 35,22
1024210 VM1698-4 30,00 29,50 29,75 30,75 29,50 30,00 29,50 29,00 29,25 29,50
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0963dM .DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0963d Char.Descr. 961604PT-049 Inspection Val. 35,20 2,46 i USL 37,66
Serial No. 147501 Unit Nm  -246 'LSL 3274 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No.  816Lab Reference Transducer 50 / 1024729 nges. 100
Evaluation from 30.11.2017 10:20:50 to 30.11.2017 10:51:27
Rem.  Tq.30% hard * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.622 Nm/A *

i USL
: 37E
£ ]
§3ej
= - ~ S I
% 35
S ]
[%e) |
— -
& 34
33
i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-38-3s
20 LSL ‘x‘ USL 20 LSL USL 0,001
i L 1 99,99
t ! 2 01
>16- O -16 & 99,5
§ A | g 95 5
g 127 1 [ 22 = 70 3 =
2, I L&D n
) = L
£ s i | -8 = o 30 70 &
2 A L2 5 95 '
o I IS
< 4 | F4 © 99,5
| ol | o 0,1
I 99,99
0 LI T R O O A R A A [ L L 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 37
961604PT-049 [Nm] ND _ 961604PT-049 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 35.20 X 35.3936
LSL 32.74 Xmin 35.27 X-3s 35.2320
usL 37.66 Xmax 35.52 X+3s 35.5552
T 4.92 R 0.25 6s 0.3231
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 15.23
Critical capability index Cmk 14.03
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\A ppData\ QUWAQWE\M essWert\2018\CK 0963d1.DFD
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Machine Capability Study Page

Tool System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963d Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 35,20
Ord. No 50EAN80JA4 Ser.No 147501 LSL 32,74

T o USL 37,66
Remark Tq. 30% hard * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.622 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147501 961604PT-049 35,40 35,33 35,37 35,40 35,34 35,34 35,45 35,31 35,44 35,35
147501 961604PT-049 29,00 29,00 30,00 30,00 29,00 30,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
147501 961604PT-049 35,38 35,37 35,34 35,35 35,41 35,37 35,44 35,35 35,32 35,46
147501 961604PT-049 30,00 29,00 30,00 30,00 30,00 31,00 30,00 30,00 29,00 29,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
147501 961604PT-049 35,40 35,46 35,46 35,39 35,42 35,33 35,45 35,44 35,46 35,38
147501 961604PT-049 29,00 29,00 30,00 30,00 30,00 30,00 29,00 29,00 30,00 29,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
147501 961604PT-049 35,39 35,41 35,45 35,42 35,47 35,35 35,39 35,44 35,35 35,40
147501 961604PT-049 30,00 30,00 31,00 30,00 29,00 29,00 29,00 30,00 30,00 29,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
147501 961604PT-049 35,33 35,44 35,42 35,47 35,40 35,45 35,40 35,34 35,35 35,45
147501 961604PT-049 29,00 29,00 30,00 30,00 30,00 31,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
147501 961604PT-049 35,38 35,43 35,46 35,31 35,31 35,30 35,39 35,37 35,43 35,44
147501 961604PT-049 30,00 30,00 30,00 29,00 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
147501 961604PT-049 35,32 35,38 35,43 35,36 35,36 35,37 35,42 35,52 35,40 35,41
147501 961604PT-049 30,00 29,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 29,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
147501 961604PT-049 35,27 35,33 35,47 35,28 35,29 35,41 35,35 35,33 35,43 35,40
147501 961604PT-049 30,00 30,00 29,00 29,00 29,00 29,00 30,00 29,00 30,00 29,00

Apex Tool Group GmbH

SN: CK0963 Page 8 of 67
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963d Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 35,20
Ord. No 50EANB0JA4 Ser.No 147501 LSL 82,74
T o USL 37,66

Remark Tq. 30% hard * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.622 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
147501 961604PT-049 35,52 35,42 35,38 35,43 35,41 35,44 35,39 35,33 35,31 35,36
147501 961604PT-049 31,00 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
147501 961604PT-049 35,47 35,41 35,48 35,45 35,43 35,43 35,31 35,45 35,37 35,39
147501 961604PT-049 30,00 30,00 30,00 29,00 30,00 30,00 29,00 30,00 29,00 29,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0963d1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: 50EAN80JA4 Angle degree: 30°
Serial no: CK0963 Test torque: 35,2 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0963c Char.Descr. VM 1698-4 Inspection Val. 35,20 2,46 i USL 37,66
Serial No. 1024210 Unit Nm 246 ILSL 3274

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No.  816Lab Reference Transducer 50 / 1024729 nges. 100
Evaluation from 30.11.2017 10:59:47 to 30.11.2017 11:19:15
Rem.  Tq. 30% soft * +/-7% * Tg-Cal.: 85.5 Nm* Cur-Cal.: 4.622 Nm/A *

] USL
37
1 ]
E a2
3 36 .
T - — - — - — - — - == - = = — = — = = = —— = —— = — = — = — = — - - — - — +3s
Y 1s 550 (X -
8 35 ;MMMW%%& - Xﬁ&”fﬁ X e o X ,
s T - " --—-—-—- — - — - — - — - — - — - — - — - —- — - — - — - — x-35
s
S B
34—
33
i LSL
\ \ \ \ \ \ \ \ \ \
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
i . 2 01
2 16 N A 16 = 99,5
g Fig g °
g 127 3K 22 = 70 3 =
. Il & o 3
£ s | | -8 = o 30 70 &
2 A ‘ L2 5 95 '
2 | JiH g
< 4 F4 o 99,5
| ' : | & 0,1
/ \ 99,99
O rrrrT T T T T #I‘ [ JT T T T T TTd O 0,001 L T T L T L T T L T T
33 34 35 36 37 33 34 37
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 35.20 X 35.1823
LSL 32.74 Xmin 34.91 X-3s 34.7960
usL 37.66 Xmax 35.45 X+3s 35.5686
T 4.92 R 0.54 6s 0.7726
N<t> 100 p<T> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 6.37
Critical capability index Cmk 6.32
¢ The requirements were met (Cm,Cmk) <

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\A ppData\ QUWAQWE\M essWert\2018\CK 0963cM .DFD

SN: CK0963 Page 11 of 67





Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963c Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 35,20
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 82,74
T o USL 37,66

Remark Tq. 30% soft * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.622 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 35,26 35,24 35,31 35,32 35,10 35,20 35,20 35,16 35,08 34,99
1024210 VM1698-4 369,75 | 361,00 @ 362,00 | 365,00 | 359,50 @ 354,75 359,75 367,50 @ 359,75 | 356,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 35,19 35,33 34,97 35,01 34,91 35,08 35,17 35,07 35,23 35,07
1024210 VM1698-4 363,00 | 371,00 @ 360,00 @ 362,25 | 360,75 @ 366,50 367,50 368,25 | 370,75 | 361,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 35,36 35,30 35,12 35,21 35,03 35,12 35,08 35,44 35,31 35,02
1024210 VM1698-4 370,00 | 355,75 | 362,50 | 364,75 | 356,25 @ 366,00 366,25 369,75 | 361,50 | 363,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 35,22 35,19 34,96 35,08 35,06 35,41 35,03 35,15 35,32 35,27
1024210 VM1698-4 358,75 | 361,50 @ 365,00 | 364,25 | 367,75 @ 37450 363,25 372,50 | 379,00 | 381,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 35,28 35,05 35,04 35,07 35,13 35,25 35,34 35,33 35,36 35,32
1024210 VM1698-4 381,75 | 366,00 @ 370,50 | 372,00 | 370,75 @ 363,25 366,00 367,75 | 369,25 | 366,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 35,29 35,38 35,22 35,03 34,99 35,26 35,24 35,30 35,33 35,37
1024210 VM1698-4 367,75 | 366,75 @ 367,25 | 368,50 | 366,50 @ 370,50 366,25 @ 365,00 @ 364,25 | 364,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 35,31 35,04 35,27 35,38 35,11 35,10 35,09 35,10 35,09 35,10
1024210 VM1698-4 364,25 | 359,25 @ 362,50 | 365,50 | 357,50 @ 353,25 353,50 356,00 @ 359,25 | 360,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 35,23 35,08 35,04 35,27 35,17 35,08 35,18 35,37 35,43 34,97
1024210 VM1698-4 352,75 | 353,00 @ 351,50 | 362,50 | 354,75 @ 360,25 360,25 366,00 @ 364,50 | 359,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0963cM .DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963c Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 35,20
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 32,74

T o USL 37,66
Remark Tq. 30% soft * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.622 Nm/A *
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 35,10 35,08 35,21 34,99 35,19 35,04 35,45 35,25 35,33 35,08
1024210 VM1698-4 351,25 359,00 352,25 356,25 351,75 349,00 365,50 359,75 363,00 371,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 35,31 35,25 35,17 35,25 35,06 35,21 34,99 35,17 35,23 35,31
1024210 VM1698-4 372,25 369,50 365,00 369,00 360,50 350,75 347,75 357,50 361,25 363,75

Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0963cM .DFD

SN: CK0963 Page 13 of 67






Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0963c Char.Descr. 961604PT-049 Inspection Val. 35,20 2,46 i USL 37,66

Serial No. 147501 Unit Nm  -246 'LSL 3274 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 50 / 1024729 nges. 100
Evaluation from 30.11.2017 10:59:47 to 30.11.2017 11:19:15

Rem.  Tq. 30% soft * +/-7% * Tg-Cal.: 85.5 Nm* Cur-Cal.: 4.622 Nm/A *

] USL
: 377:
£ ]
£.36-|
> 2
2 I
S 1 ~ o ~ ~ -
I g OIS R R S Ca = wEUX X
& =27
S ]
[%e) |
— -
& 34
33
i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
T3S %3
20 LSL X USL 20 LSL USL 0,001
i L 1 99,99
t | < 01
2 16 A -16 & 99,5
g ] I I 5
g 127 | 22 = 70 3 =
@ ] I g T o
2 g | g & o 30 70 &
3 | ‘\ g |
Q- - 5 95
2 [ 8
< 4 —4 @ 99,5
| 1fi | @ 0,1
| [ 99,99
O\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\O 0,001\\ LI LI N [ LI R LI N
33 34 35 36 37 33 34 35 36 37
961604PT-049 [Nm] ND _ 961604PT-049 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 35.20 X 35.2341
LSL 32.74 Xmin 35.20 X-3s 35.1604
usL 37.66 Xmax 35.31 X+3s 35.3078
T 4.92 R 0.11 6s 0.1475
N<t> 100 p<T> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 33.36
Critical capability index = Cmk 32.90
¢ The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\CK 0963c1.DFD
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Machine Capability Study Page

Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963c Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 35,20
Ord. No 50EANB0JA4 Ser.No 147501 LSL 82,74
T o USL 37,66

Remark Tq. 30% soft * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.622 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147501 961604PT-049 35,21 35,22 35,28 35,25 35,21 35,25 35,22 35,22 35,22 35,20
147501 961604PT-049 373,00 | 359,00 @ 361,00 @ 369,00 | 359,00 357,00 357,00 372,00 @ 361,00 | 352,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
147501 961604PT-049 35,30 35,23 35,26 35,20 35,22 35,22 35,22 35,22 35,24 35,20
147501 961604PT-049 361,00 | 373,00 @ 362,00 @ 364,00 | 362,00 364,00 363,00 364,00 374,00 | 360,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
147501 961604PT-049 35,20 35,24 35,23 35,28 35,23 35,21 35,24 35,24 35,26 35,21
147501 961604PT-049 372,00 | 355,00 @ 362,00 @ 363,00 | 359,00 365,00 365,00 370,00 @ 361,00 | 363,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
147501 961604PT-049 35,27 35,23 35,24 35,24 35,26 35,22 35,28 35,22 35,26 35,23
147501 961604PT-049 360,00 | 361,00 @ 365,00 | 365,00 | 365,00 374,00 361,00 375,00 @ 376,00 | 380,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
147501 961604PT-049 35,23 35,20 35,27 35,22 35,24 35,25 35,21 35,20 35,22 35,26
147501 961604PT-049 377,00 | 363,00 @ 365,00 @ 368,00 | 368,00 362,00 370,00 371,00 @ 370,00 | 370,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
147501 961604PT-049 35,21 35,20 35,26 35,23 35,20 35,25 35,23 35,22 35,21 35,23
147501 961604PT-049 366,00 | 371,00 @ 364,00 @ 365,00 | 365,00 @ 371,00 364,00 369,00 360,00 | 369,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
147501 961604PT-049 35,20 35,23 35,26 35,25 35,26 35,31 35,26 35,24 35,28 35,22
147501 961604PT-049 365,00 | 361,00 @ 360,00 @ 364,00 | 360,00 350,00 352,00 360,00 359,00 | 349,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
147501 961604PT-049 35,23 35,21 35,23 35,24 35,25 35,26 35,28 35,23 35,23 35,22
147501 961604PT-049 356,00 | 350,00 @ 362,00 @ 354,00 | 360,00 359,00 364,00 367,00 360,00 | 349,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0963c1.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963c Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 35,20
Ord. No 50EANB0JA4 Ser.No 147501 LSL 82,74
T o USL 37,66

Remark Tq. 30% soft * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.622 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
147501 961604PT-049 35,21 35,23 35,21 35,21 35,20 35,27 35,26 35,23 35,22 35,27
147501 961604PT-049 360,00 | 355,00 @ 359,00 | 348,00 | 347,00 @ 363,00 361,00 362,00 @ 367,00 | 375,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147501 961604PT-049 35,21 35,25 35,22 35,23 35,22 35,27 35,23 35,21 35,22 35,23
147501 961604PT-049 372,00 | 365,00 @ 372,00 @ 361,00 | 349,00 @ 347,00 358,00 359,00 @ 362,00 | 360,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0963c1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: 50EAN80JA4 Angle degree: 360°
Serial no: CK0963 Test torque: 35,2 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Homologation of nutrunners

Document-Number:

Date:

Note:

014/2017
17.09.2018

Test sheet no. 3

Machine Capability Study 80 %
Multi-stage tightening system Speed 50 rpm

Single-stage tightening system ] Speed 100 %

Manufacturer: Apex Tool Group GmbH Serial no: CKO0963

Test torque: Tq min. + 0.8 (Tq max. - Tq min.) 67,20 Nm

Hard joint (H) 407,00 Nm / Revolution Angle degree

Soft joint (L) 33,53 Nm / Revolution Angle degree
H

Tolerance down / up 62,50 -71,90 Nm

Tolerance down / up 7%

Average torque 67,83 Nm

Standard deviation 0,37 Nm

Torque scatter (99,73%) 2,21 Nm

Cn 4,26

Crnk 3,68

Min. C, hard/soft (lowest value) 4,26

Min. C, hard/soft (lowest value) 3,68

Capability is reached if minimum C,, value 21.67

SN: CK0963 Page 18 of 67

Annex 2

Page 2 of 3

7,5%

670 rpm

30°
360°
L

62,50 - 71,90 Nm
7%
67,05 Nm
0,29 Nm
1,72 Nm
5,47
5,30





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0963h Char.Descr. VM 1698-4 Inspection Val. 67,20 4,70 i USL 71,90
Serial No. 1024210 Unit Nm 470 ILSL 6250

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No.  816Lab Reference Transducer 120 / 1021548 nges. 100
Evaluation from 30.11.2017 07:58:15 to 30.11.2017 08:12:14
Rem.  Tq. 80% hard * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.069 Nm/A *

72i USL
71
1 707
'§69*****7\ﬁ fffffffffffffffffffffffffffff — X — - — X+3s
5% j&f%“f%ﬁ%wwmﬂiﬁk et - el Soc bt \;)?3% X
2 6/ - X-3s
—
§ 66
65—
64—
63
LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _ X+3s X+3s
o5 7LSL ‘ >‘( ‘ USLﬁ o5 LSL ‘ USL 0,001
. N ‘ ‘ F 1 99,99 ‘
7 \ C =y 0,1
%20 ‘ ‘ F20 & 99,5 4
§ | | F g, % | 5
g 15 E b ( | ; 15 % ,o\?. 70 n 30 g
P 2 O 1 a
210° 1 | 1 ETR TR | 0 %
2 1 \ Fo2 5 95 '
o ] | | | C o |
< 5 \ -5 ‘ 99,5
] | | C @ 0,1 !
] I C ‘ 99,99
0 L L L L L L L L L 0 0,001 T T T T T T
63 64 65 66 67 68 69 70 71 72 63 64 65 69 70 71 72
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 67.20 X 67.8336
LSL 62.50 Xmin 66.98 X-3s 66.7299
usL 71.90 Xmax 68.91 X+3s 68.9373
T 9.40 R 1.93 6s 2.2075
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 4.26
Critical capability index Cmk 3.68
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 Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963h Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 67,20
Ord. No 50EAN80JA4 Ser.No 1024210 LSL 62,50

T o USL 71,90
Remark Tq. 80% hard * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.069 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 68,27 66,98 68,00 68,13 68,00 67,52 67,91 68,20 67,30 67,39
1024210 VM1698-4 32,00 24,75 31,50 32,25 31,25 30,00 31,50 29,75 28,00 28,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 68,91 67,54 68,10 68,27 68,10 67,74 67,37 68,15 68,00 68,18
1024210 VM1698-4 33,25 25,25 30,25 31,00 27,25 31,25 31,75 33,00 26,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 67,86 67,22 67,44 68,59 67,86 67,59 68,22 67,47 68,10 67,64
1024210 VM1698-4 30,25 29,25 30,00 28,25 25,50 29,75 33,50 28,00 27,50 32,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 67,64 68,30 68,00 67,78 67,35 67,69 67,78 68,42 67,49 67,66
1024210 VM1698-4 32,00 33,50 29,25 26,00 31,25 32,25 26,25 30,50 31,00 32,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 67,69 68,18 67,49 67,57 67,83 67,81 67,91 68,00 67,20 67,54
1024210 VM1698-4 32,75 32,25 28,50 30,25 31,75 28,75 26,25 26,00 31,50 25,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 68,00 67,83 68,03 67,35 67,49 67,54 68,03 67,74 68,25 67,27
1024210 VM1698-4 26,00 32,75 27,00 30,75 29,25 32,25 32,50 28,50 32,25 26,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 67,76 67,96 67,57 68,37 67,81 67,74 67,76 68,64 67,52 67,93
1024210 VM1698-4 31,50 32,50 27,75 32,75 30,75 31,00 31,25 32,50 30,75 29,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 67,96 67,91 67,96 67,37 67,54 67,44 67,59 67,71 67,86 68,25
1024210 VM1698-4 25,75 28,50 29,25 26,75 26,00 28,50 32,00 30,00 27,75 31,75

Apex Tool Group GmbH
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963h Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 67,20
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 62,50
T o USL 71,90

Remark Tq. 80% hard * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.069 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 67,76 67,81 67,66 68,49 67,96 68,37 67,78 67,98 67,69 68,05
1024210 VM1698-4 32,75 32,50 32,25 31,25 26,25 32,25 28,75 26,50 32,50 26,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 68,91 67,17 67,42 67,69 68,22 67,69 68,15 67,96 67,35 67,69
1024210 VM1698-4 33,50 27,00 32,00 32,25 33,00 32,75 33,50 30,50 32,00 30,75
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0963hM .DFD
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0963h Char.Descr. 961604PT-049 Inspection Val. 67,20 4,70 i USL 71,90

Serial No. 147501 Unit Nm 470 ILSL 6250
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 120/ 1021548 nges. 100
Evaluation from 30.11.2017 07:58:15 to 30.11.2017 08:12:13

Rem.  Tq. 80% hard * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.069 Nm/A *

72 usL
714
70
g
Z,69—
2681 S e %43
D PROSSte I e R 00088 S0ttt S BB et R BSGOo TA TR X KIS
= 67 x-3s
a i
S 66
"
S 65
64—
63
LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-38-3s
20 LSL ‘)‘<‘ USL 20 LSL USL 0,001
i L 1 99,99
t ! < 0,1
>16- A -16 & 99,5
g ] | I 5
g 127 1K 22 = 70 3 =
2, I L&D n
) = L
£ s i | -8 = o 30 70 &
2 A L2 5 95 '
2 | | 8
< 4 —4 @ 99,5
| 1 | | @ 0,1
m‘ H 99,99
0 \\\\\\\\\\\\\\\\\\\0 0,001 T T T T T T T T
63 64 65 66 67 68 69 70 71 72 63 64 65 66 67 68 69 70 71 72
961604PT-049 [Nm] ND _, 961604PT-049 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 67.20 X 67.5663
LSL 62.50 Xmin 67.34 X-3s 67.2692
usL 71.90 Xmax 67.80 X+3s 67.8634
T 9.40 R 0.46 6s 0.5943
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 15.82
Critical capability index = Cmk 14.59
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 Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963h Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 67,20
Ord. No 50EAN80JA4 Ser.No 147501 LSL 62,50

T o USL 71,90
Remark Tq. 80% hard * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.069 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147501 961604PT-049 67,63 67,40 67,72 67,66 67,71 67,57 67,46 67,50 67,53 67,44
147501 961604PT-049 32,00 25,00 32,00 33,00 32,00 30,00 32,00 30,00 29,00 29,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
147501 961604PT-049 67,77 67,55 67,65 67,48 67,58 67,46 67,42 67,57 67,78 67,63
147501 961604PT-049 33,00 25,00 31,00 31,00 27,00 31,00 32,00 34,00 26,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
147501 961604PT-049 67,55 67,50 67,59 67,71 67,44 67,52 67,80 67,45 67,56 67,61
147501 961604PT-049 31,00 30,00 31,00 29,00 26,00 30,00 34,00 29,00 28,00 33,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
147501 961604PT-049 67,58 67,65 67,61 67,64 67,49 67,49 67,46 67,64 67,41 67,55
147501 961604PT-049 33,00 34,00 30,00 27,00 32,00 32,00 26,00 31,00 32,00 33,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
147501 961604PT-049 67,74 67,68 67,51 67,57 67,47 67,54 67,49 67,60 67,49 67,49
147501 961604PT-049 33,00 33,00 28,00 31,00 32,00 29,00 27,00 27,00 32,00 26,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
147501 961604PT-049 67,63 67,51 67,57 67,53 67,43 67,61 67,65 67,65 67,57 67,34
147501 961604PT-049 26,00 33,00 28,00 31,00 30,00 32,00 33,00 29,00 33,00 27,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
147501 961604PT-049 67,56 67,52 67,43 67,46 67,45 67,69 67,60 67,46 67,69 67,45
147501 961604PT-049 32,00 33,00 28,00 33,00 32,00 32,00 32,00 33,00 31,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
147501 961604PT-049 67,54 67,64 67,71 67,57 67,63 67,47 67,67 67,62 67,53 67,55
147501 961604PT-049 26,00 29,00 30,00 27,00 27,00 29,00 32,00 30,00 29,00 32,00

Apex Tool Group GmbH
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963h Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 67,20
Ord. No 50EANB0JA4 Ser.No 147501 LSL 62,50
T o USL 71,90

Remark Tq. 80% hard * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.069 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
147501 961604PT-049 67,59 67,63 67,39 67,71 67,60 67,68 67,60 67,48 67,66 67,55
147501 961604PT-049 33,00 33,00 33,00 32,00 27,00 33,00 29,00 27,00 33,00 27,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147501 961604PT-049 67,64 67,44 67,62 67,46 67,58 67,47 67,68 67,58 67,77 67,43
147501 961604PT-049 34,00 27,00 32,00 32,00 33,00 33,00 34,00 31,00 32,00 31,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0963h1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: 50EAN80JA4 Angle degree: 30°
Serial no: CKO0963 Test torque: 67,2 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0963g Char.Descr. VM 1698-4 Inspection Val. 67,20 4,70 i USL 71,90
Serial No. 1024210 Unit Nm 470 ILSL 6250

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No.  816Lab Reference Transducer 120 / 1021548 nges. 100
Evaluation from 30.11.2017 08:24:58 to 30.11.2017 09:21:51
Rem.  Tq. 80% soft * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.069 Nm/A *

72i USL
71
1 707
£ 69
S8 - — - — - — - — - — - - S X+3s
oy jz/,\x&,gg o K AN K e AVENG ISP SV, O _ gg%%&g\& §,Z§iﬁx,><>2§ N O
%67 T - - - X, . - - 2 7/ Bé 77777777777777777777 ><§/ - - § 3
S %67 %-3s
65—
64—
63
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 ] o 01
%20 \ \ -20 & 99,5
g | . - g % °
g1 M Sl TN 0 £
@ N Sy o
2 1 o2 5 95 '
o ] | | F ©
< 5 -5 @ 99,5
] | ! C @ 0,1
] ‘ C 99,99
0 L \\lT LI B B B 0 0,001 T T T T T T T
63 64 65 66 67 68 69 70 71 72 63 64 65 66 67 68 69 70 71 72
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 67.20 X 67.0508
LSL 62.50 Xmin 66.37 X-3s 66.1923
usL 71.90 Xmax 67.59 X+3s 67.9093
T 9.40 R 1.22 6s 1.7169
N<T> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 5.47
Critical capability index Cmk 5.30
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963g Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 67,20
Ord. No 50EAN80JA4 Ser.No 1024210 LSL 62,50
- S USL 71,90

Remark Tq. 80% soft * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.069 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 67,49 67,03 67,57 66,93 67,22 67,49 67,39 67,15 67,00 67,22
1024210 VM1698-4 351,75 | 371,00 @ 370,00 | 330,50 | 339,00 361,25 337,25 364,00 @ 339,00 | 354,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 67,00 66,73 66,76 66,88 66,61 67,22 66,59 67,20 67,57 66,76
1024210 VM1698-4 324,00 | 339,75 | 348,50 | 348,75 | 348,25 371,75 372,50 @ 358,00 @ 368,75 | 321,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 67,22 66,54 67,03 67,03 66,98 67,27 67,10 67,20 66,59 67,54
1024210 VM1698-4 363,25 | 355,25 | 358,00 | 356,00 | 365,75 @ 340,25 350,75 364,00 @ 331,50 | 353,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 66,95 66,39 67,15 67,35 66,44 67,35 66,54 67,35 66,88 67,05
1024210 VM1698-4 325,75 | 354,75 | 359,75 | 358,25 | 354,75 @ 367,75 347,00 359,25 | 367,00 | 353,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 67,08 67,20 67,35 66,54 67,27 66,88 67,44 67,05 66,76 66,37
1024210 VM1698-4 371,50 | 348,00 @ 364,50 | 358,50 | 359,25 @ 332,75 374,75 325,25 | 351,25 | 338,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 66,66 67,32 67,10 66,66 66,98 67,22 66,93 67,00 67,00 67,10
1024210 VM1698-4 364,50 | 359,25 @ 358,75 | 338,75 | 361,75 @ 362,25 365,75 @ 300,75 | 356,50 | 364,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 66,98 66,98 67,00 67,10 66,98 67,03 67,32 67,22 67,25 67,03
1024210 VM1698-4 355,25 | 369,00 368,00 @ 376,25 | 382,00 371,75 388,75 361,25 | 351,00 | 331,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 67,42 67,22 67,44 66,91 66,81 66,93 67,42 66,86 67,54 67,20
1024210 VM1698-4 365,75 | 365,75 | 362,25 | 355,50 | 365,75 @ 374,25 356,25 @ 376,50 | 386,50 | 370,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\CK 0963gM .DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963g Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 67,20
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 62,50

T o USL 71,90
Remark Tq. 80% soft * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.069 Nm/A *
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 66,73 66,61 67,05 67,03 67,35 66,88 66,81 67,22 66,61 67,59
1024210 VM1698-4 358,25 324,50 362,00 358,75 352,50 334,00 357,00 357,25 352,75 360,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 67,39 67,35 67,25 66,91 66,93 67,15 67,25 66,88 67,00 66,78
1024210 VM1698-4 354,75 356,50 364,25 367,50 360,75 357,75 375,75 357,00 373,50 351,25
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0963g Char.Descr. 961604PT-049 Inspection Val. 67,20 4,70 EUSL 71,90
Serial No. 147501 Unit Nm 470 ILSL 6250
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 120/ 1021548 nges. 100
Evaluation from 30.11.2017 08:24:58 to 30.11.2017 09:21:50
Rem.  Tq. 80% soft * +/-7% * Tg-Cal.: 85.5 Nm* Cur-Cal.: 4.069 Nm/A *
72i USL
71
70
2 69
S 68 _
E'67;%<>éé—, TR =5 ST EA G TRAOBR D SBOIRSTRODOT TR RS IAIRSNTOTBEAX FS
S 66
"
8 65i
64—
63
LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*x38s
o5 7LSL ‘>‘(‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R ] o 01
%20 " -20 & 99,5
§ - I - g, % 5
g1 Il Sl TN 0 £
2 - Il - & ‘.
2 1 Fo2 5 95 '
o I Fe 8
< 5- -5 @ 99,5
] I C o 0,1
] C 99,99
0 \\\\\\\\\\\\\\\\\\\0 0,001 T T T T T T T T
63 64 65 66 67 68 69 70 71 72 63 64 65 66 67 68 69 70 71 72
961604PT-049 [Nm] ND _, 961604PT-049 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 67.20 X 67.3079
LSL 62.50 Xmin 67.20 X-3s 67.1346
usL 71.90 Xmax 67.48 X+3s 67.4812
T 9.40 R 0.28 6s 0.3467
N<T> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 27.12
Critical capability index Cmk 26.49
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Machine Capability Study Page

Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963g Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 67,20
Ord. No 50EAN80JA4 Ser.No 147501 LSL 62,50
- S USL 71,90

Remark Tq. 80% soft * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.069 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147501 961604PT-049 67,30 67,26 67,27 67,33 67,39 67,25 67,20 67,32 67,31 67,34
147501 961604PT-049 354,00 | 369,00 @ 370,00 | 331,00 | 340,00 @ 361,00 341,00 365,00 @ 339,00 | 357,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
147501 961604PT-049 67,28 67,25 67,35 67,23 67,32 67,36 67,31 67,30 67,36 67,28
147501 961604PT-049 322,00 | 344,00 @ 348,00 | 349,00 | 348,00 @ 375,00 371,00 359,00 @ 370,00 | 323,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
147501 961604PT-049 67,43 67,24 67,35 67,26 67,32 67,37 67,36 67,34 67,25 67,32
147501 961604PT-049 363,00 | 354,00 @ 360,00 | 359,00 | 366,00 341,00 352,00 364,00 331,00 | 353,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
147501 961604PT-049 67,37 67,24 67,22 67,33 67,31 67,25 67,22 67,26 67,37 67,38
147501 961604PT-049 326,00 | 352,00 @ 360,00 | 359,00 | 353,00 371,00 348,00 362,00 @ 368,00 | 353,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
147501 961604PT-049 67,26 67,32 67,37 67,29 67,22 67,38 67,36 67,31 67,32 67,26
147501 961604PT-049 367,00 | 357,00 @ 364,00 @ 361,00 | 359,00 @ 333,00 375,00 327,00 @ 351,00 | 343,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
147501 961604PT-049 67,34 67,23 67,28 67,25 67,21 67,31 67,26 67,29 67,25 67,35
147501 961604PT-049 365,00 | 360,00 @ 360,00 | 341,00 | 362,00 363,00 371,00 302,00 @ 358,00 | 365,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
147501 961604PT-049 67,39 67,28 67,27 67,32 67,31 67,26 67,35 67,33 67,26 67,22
147501 961604PT-049 358,00 | 393,00 @ 369,00 @ 376,00 | 383,00 370,00 393,00 362,00 357,00 | 331,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
147501 961604PT-049 67,42 67,31 67,36 67,23 67,37 67,31 67,35 67,33 67,32 67,32
147501 961604PT-049 368,00 | 366,00 @ 361,00 @ 359,00 | 367,00 375,00 357,00 381,00 @ 388,00 | 374,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\CK 0963g1.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963g Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 67,20
Ord. No 50EAN80JA4 Ser.No 147501 LSL 62,50
- S USL 71,90

Remark Tq. 80% soft * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.069 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
147501 961604PT-049 67,21 67,22 67,34 67,43 67,48 67,36 67,36 67,32 67,40 67,22
147501 961604PT-049 360,00 | 325,00 @ 363,00 @ 362,00 | 354,00 335,00 361,00 358,00 352,00 | 355,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147501 961604PT-049 67,33 67,40 67,29 67,33 67,36 67,30 67,25 67,26 67,31 67,25
147501 961604PT-049 358,00 | 365,00 @ 362,00 @ 368,00 | 362,00 359,00 376,00 359,00 @ 375,00 | 351,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\CK 0963g1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: 50EAN80JA4 Angle degree: 360°
Serial no: CKO0963 Test torque: 67,2 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Homologation of nutrunners

Document-Number: 014/2017

Date:

Note:

17.09.2018

Test sheet no. 4

Machine Capability Study 100 %

Multi-stage tightening system Speed 50 rpm
Single-stage tightening system ] Speed 100 %
Manufacturer: Apex Tool Group GmbH Serial no:
Test torque: Tq max. 80,00 Nm
Hard joint (H) 484,14 Nm / Revolution
Soft joint (L) 39,84 Nm / Revolution

H
Tolerance down / up 74,40 - 85,60 Nm
Tolerance down / up 7%
Average torque 80,69 Nm
Standard deviation 0,45 Nm
Torque scatter (99,73%) 2,69 Nm
Cn 4,17
Cok 3,66
Min. C, hard/soft (lowest value) 417
Min. C, hard/soft (lowest value) 3,66

Capability is reached if minimum C,, value 21.67

SN: CK0963 Page 33 of 67

Annex 2

Page 3 of 3

7,5%

670 rpm

CK0963

Angle degree 30°

Angle degree 360°

L

74,40 - 85,60 Nm
7%
79,68 Nm
0,37 Nm
2,20 Nm
5,09
4,79





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0963b Char.Descr. VM 1698-4 Inspection Val. 80,00 5,60 i USL 85,60
Serial No. 1024210 Unit Nm 560 ILSL 7440

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No.  816Lab Reference Transducer 120/ 1021548 nges. 100
Evaluation from 30.11.2017 07:05:29 to 30.11.2017 07:18:59
Rem.  Tq. 100% hard * +/-7% * Tg-Cal.: 85.5 Nm* Cur-Cal.: 3.981 Nm/A *

861 USL
84—
1 J
E 82 ——————————————————————————?{———f ————— -~ X+3s
Z \ ] y \ <, _
% 80 % 3 Ve X/
© - - - " —\ - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — X-3s
—
2 78
76—
745 I I I I I I I I I I Lt
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _ x+3s X35 X+3s
o5 7LSL ‘ )‘< ‘ USLﬁ o5 LSL ‘ )‘< USL 0,001
] C 1 99,99 ‘ ‘
t I - | | 0.1
220 ‘ ‘ -20 & 99,5 ‘ :
§ ] ‘ ‘ - ? . 95 i i 5
ngj | | —15 % T 70 ; f 30 g
2. | | LE | a
510 | | F10s & 30 : : [
2 7 o2 5 ‘ 95 '
o ] | | C o | |
< Sj \ j5 [} “/ ; 99,5
- : ‘ = x 0,1 i
] C | 99,99
0 L L L \J\/ (L L L L L 0 0,001 T T T T T ! T T ! T T T T T
74 75 76 77 78 79 80 81 82 83 84 85 86 74 75 76 77 78 79 80 81 82 83 84 85 86
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 80.00 X 80.6901
LSL 74.40 Xmin 79.87 X-3s 79.3468
USL 85.60 Xmax 82.00 X+3s 82.0334
T 11.20 R 2.13 6s 2.6866
N<T> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 4.17
Critical capability index = Cmk 3.66
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 Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963b Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 80,00
Ord. No 50EAN80JA4 Ser.No 1024210 LSL 74,40

T o USL 85,60
Remark Tq. 100% hard * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 3.981 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 80,92 80,51 80,92 81,04 80,09 80,78 81,14 79,99 80,41 80,26
1024210 VM1698-4 30,00 30,50 32,75 31,25 30,75 31,25 32,25 31,25 30,25 29,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 80,19 80,56 80,56 81,22 80,61 80,73 80,87 80,63 81,02 80,43
1024210 VM1698-4 30,00 32,25 30,75 32,25 31,50 30,75 30,75 31,75 31,50 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 81,22 81,53 80,46 80,95 81,75 80,51 80,68 80,24 81,14 80,80
1024210 VM1698-4 32,25 32,25 30,25 31,00 30,75 29,25 31,25 28,50 28,50 30,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 81,34 80,70 80,26 81,00 81,02 80,48 80,97 80,68 79,90 80,65
1024210 VM1698-4 31,50 30,75 29,25 31,00 29,25 29,50 31,00 30,00 30,25 31,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 79,87 81,17 80,41 80,83 80,95 81,29 80,39 81,00 80,78 80,80
1024210 VM1698-4 29,50 29,75 29,50 29,50 31,00 29,50 30,25 31,25 29,50 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 80,19 79,90 80,63 80,43 80,39 81,41 80,70 80,48 80,65 80,53
1024210 VM1698-4 29,00 29,25 30,25 29,50 30,75 31,50 29,50 31,50 30,75 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 81,07 79,97 80,73 81,24 80,39 80,65 81,04 80,02 81,58 80,19
1024210 VM1698-4 31,25 30,00 31,25 29,00 29,50 29,50 29,25 30,25 30,00 28,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 80,80 80,29 80,19 79,99 81,22 80,02 79,87 81,07 80,14 80,58
1024210 VM1698-4 31,00 29,50 29,75 28,50 30,75 30,50 29,50 30,75 28,75 30,00
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963b Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 80,00
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 74,40
T o USL 85,60

Remark Tq. 100% hard * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 3.981 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 80,63 81,14 82,00 80,56 80,07 80,87 80,48 80,24 80,36 80,90
1024210 VM1698-4 30,75 30,25 30,25 29,75 28,00 31,00 29,00 28,50 28,50 30,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 80,73 81,22 81,24 80,90 80,97 81,09 80,17 80,51 80,48 81,44
1024210 VM1698-4 30,00 31,00 29,75 30,25 31,25 32,00 28,50 30,50 30,50 29,75
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0963b Char.Descr. 961604PT-049 Inspection Val. 80,00 5,60 i USL 85,60
Serial No. 147501 Unit Nm 560 |LSL 7440 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No.  816Lab Reference Transducer 120/ 1021548 nges. 100
Evaluation from 30.11.2017 07:05:29 to 30.11.2017 07:18:58
Rem.  Tq. 100% hard * +/-7% * Tg-Cal.: 85.5 Nm* Cur-Cal.: 3.981 Nm/A *

861 USL
1 84—
T
Z.82
2 L E————— L wes
D 50 RO 0t PP o o SR04 X P00 K5 PR e SO N X 0040 e 0000 SCSAN o
~ 80 X-3s
e
o
Q78
[{e)
lo)) -
76
| LSL
745 I I I I I I I I I I
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-3%+3s X-3sx+3s
25 LSL X USL_ o5 LSL X USL 4 901
] C 1 99,99 [
t ] N o - 01
320j P —20 & 99,5 ;)m
g - i oz 95 i 5
315 F155 ' A =
- I T2y 70 ‘ 30 =)
© ] r o } o
210° H 1 ETR TR | 0 %
2 7 o2 5 i 95 '
o ] I | C o ||
< 5 -5 @ T 99,5
] | | C 4 0,1 —
1 Rl - ] 99,99
0 IR L | 0 0,001 T T T T T T T T T T T T
74 75 76 77 78 79 80 81 82 83 84 85 86 74 75 76 77 78 79 80 81 82 83 84 85 86
961604PT-049 [Nm] ND _, 961604PT-049 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 80.00 X 80.4256
LSL 74.40 Xmin 80.05 X-3s 79.9753
USL 85.60 Xmax 80.70 X+3s 80.8759
T 11.20 R 0.65 6s 0.9005
N<r> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 pP<LsL 0.00000%
N eff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 12.44
Critical capability index = Cmk 11.49
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 Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963b Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 80,00
Ord. No 50EAN80JA4 Ser.No 147501 LSL 74,40

T o USL 85,60
Remark Tq. 100% hard * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 3.981 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147501 961604PT-049 80,11 80,41 80,44 80,47 80,61 80,33 80,62 80,30 80,34 80,22
147501 961604PT-049 31,00 31,00 33,00 32,00 31,00 32,00 33,00 32,00 31,00 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
147501 961604PT-049 80,27 80,35 80,50 80,41 80,60 80,55 80,55 80,62 80,30 80,16
147501 961604PT-049 30,00 33,00 31,00 33,00 32,00 31,00 32,00 32,00 32,00 32,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
147501 961604PT-049 80,70 80,68 80,27 80,42 80,68 80,61 80,12 80,29 80,42 80,05
147501 961604PT-049 33,00 33,00 31,00 32,00 31,00 30,00 32,00 29,00 29,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
147501 961604PT-049 80,47 80,32 80,61 80,44 80,55 80,48 80,42 80,58 80,38 80,35
147501 961604PT-049 32,00 31,00 30,00 32,00 30,00 30,00 31,00 31,00 31,00 32,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
147501 961604PT-049 80,38 80,48 80,47 80,43 80,23 80,45 80,42 80,53 80,43 80,22
147501 961604PT-049 30,00 30,00 30,00 30,00 32,00 30,00 31,00 32,00 30,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
147501 961604PT-049 80,49 80,18 80,43 80,39 80,42 80,66 80,32 80,10 80,30 80,19
147501 961604PT-049 31,00 30,00 31,00 30,00 31,00 32,00 30,00 32,00 32,00 32,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
147501 961604PT-049 80,37 80,46 80,61 80,69 80,49 80,34 80,38 80,27 80,54 80,58
147501 961604PT-049 32,00 30,00 32,00 29,00 30,00 30,00 30,00 31,00 31,00 29,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
147501 961604PT-049 80,38 80,48 80,50 80,15 80,62 80,63 80,24 80,29 80,50 80,20
147501 961604PT-049 32,00 30,00 30,00 29,00 31,00 31,00 30,00 32,00 29,00 31,00
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963b Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 80,00
Ord. No 50EANB0JA4 Ser.No 147501 LSL 74,40

T o USL 85,60
Remark Tq. 100% hard * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 3.981 Nm/A *
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
147501 961604PT-049 80,58 80,50 80,49 80,45 80,24 80,53 80,59 80,50 80,33 80,26
147501 961604PT-049 31,00 31,00 31,00 30,00 29,00 32,00 30,00 29,00 29,00 31,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147501 961604PT-049 80,36 80,44 80,38 80,46 80,63 80,58 80,37 80,64 80,49 80,50
147501 961604PT-049 31,00 32,00 30,00 31,00 32,00 33,00 29,00 31,00 31,00 31,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: S50EAN80JA4 Angle degree:  30°
Serial no:  CK0963 Test torque: 80,0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  29.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0963a Char.Descr. VM 1698-4 Inspection Val. 80,00 5,60 i USL 85,60
Serial No. 1024210 Unit Nm 560 ILSL 7440

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No.  816Lab Reference Transducer 120/ 1021548 nges. 100
Evaluation from 29.11.2017 16:33:18 to 29.11.2017 19:02:01
Rem.  Tq. 100% soft * +/-7% * Tqg-Cal.: 85.5 Nm* Cur-Cal.: 3.981 Nnm/A *

861 usL
84—
1 J
'E 82
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< ’; ffffffffffffffffffffffffffffffffffffff X+3s
80 e X _
& *ﬁf?y@&wfﬁf - RN PSR oo W&Z’WW’X
D X-3s
S 784
76—
745 I I I I I I I I I I Lt
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-3s _ X+3s X-3s _ X+3s
20 LSL ‘ >‘( ‘ USL 20 LSL >‘( USL 0,001
i L 1 99,99 ‘
1 | A | < ‘ 0,1
216 \ / b -16 & 99,5
g N N ., % 5
g127 N N 1238 <= 70 30 =
s F I L& Q "
£ s | | -8 = o 30 70 &
2 7 \ - 3 5 95 !
o | . ©
< 4+ 4 o 99,5
| Iy \\ | @ 0,1
\\L 99,99
0 1 1 Tt T T I T T 1T 0 0,001 T T T T T T T T T T T T
74 75 76 77 78 79 80 81 82 83 84 85 86 74 75 76 77 78 79 80 81 82 83 84 85 86
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 80.00 X 79.6773
LSL 74.40 Xmin 78.82 X-3s 78.5766
USL 85.60 Xmax 80.36 X+3s 80.7780
T 11.20 R 1.54 6s 2.2013
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 5.09
Critical capability index Cmk 4.79
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\A ppData\ QUWAQWE\M essWert\2018\CK 0963aM .DFD

SN: CK0963 Page 41 of 67





Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 29.11.2017
Ser.No. CK0963a Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 80,00
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 74,40
T o USL 85,60

Remark Tq. 100% soft * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 3.981 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 80,21 79,12 79,51 79,31 79,26 79,99 79,43 79,65 78,90 79,92
1024210 VM1698-4 350,00 | 327,50 & 350,25 | 321,00 | 341,50 @ 355,00 330,25 334,50 | 304,00 | 339,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 79,75 80,19 79,53 79,43 80,02 80,24 79,85 79,46 79,97 80,12
1024210 VM1698-4 342,25 | 342,25 | 336,25 | 350,25 | 351,25 @ 346,75 347,00 321,75 | 346,50 | 359,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 80,14 80,14 80,12 79,36 79,34 79,21 79,75 79,82 80,02 79,65
1024210 VM1698-4 354,50 | 352,50 @ 360,75 | 349,25 | 345,00 360,00 358,00 358,75 | 363,50 | 354,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 79,48 80,34 79,21 79,48 79,36 79,97 80,19 79,82 79,99 79,58
1024210 VM1698-4 364,75 | 359,50 @ 364,50 | 329,00 | 361,00 361,50 368,00 361,00 @ 366,50 | 353,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 79,29 79,95 80,02 79,82 79,58 79,80 80,21 79,90 79,38 79,16
1024210 VM1698-4 351,50 | 356,25 | 355,00 | 385,25 | 359,75 @ 367,50 356,00 354,75 | 357,00 | 363,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 79,29 80,12 79,60 80,19 79,24 79,68 79,90 79,63 78,92 79,41
1024210 VM1698-4 323,25 | 366,25 | 348,25 | 365,50 | 355,25 @ 369,25 358,50 @ 363,50 @ 353,75 | 354,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 78,82 78,94 79,99 79,36 79,87 79,12 79,60 79,31 79,65 79,41
1024210 VM1698-4 356,00 | 354,25 @ 360,50 | 354,50 | 358,50 @ 351,75 354,50 355,00 @ 361,50 | 356,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 79,19 78,97 80,02 79,75 79,85 80,09 79,65 79,58 79,16 79,95
1024210 VM1698-4 349,00 | 355,00 361,75 | 366,25 | 367,75 @ 357,00 364,00 362,25 | 356,00 | 363,75
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 29.11.2017
Ser.No. CK0963a Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 80,00
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 74,40

T o USL 85,60
Remark Tq. 100% soft * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 3.981 Nm/A *
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 79,68 80,04 80,17 80,12 79,14 79,80 79,70 79,75 79,51 79,78
1024210 VM1698-4 362,00 390,00 369,50 360,75 323,50 370,25 363,00 355,25 366,50 362,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 80,36 80,14 79,63 79,70 79,31 79,92 79,70 79,46 79,75 79,87
1024210 VM1698-4 361,00 358,25 360,25 357,75 351,25 365,75 366,50 349,50 359,00 363,50
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Tool System

Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  29.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0963a Char.Descr. 961604PT-049 Inspection Val. 80,00 5,60 i USL 85,60

Serial No. 147501 Unit Nm 560 |LSL 7440 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 120/ 1021548 nges. 100
Evaluation from 29.11.2017 16:33:19 to 29.11.2017 19:02:01

Rem.  Tq. 100% soft * +/-7% * Tqg-Cal.: 85.5 Nm* Cur-Cal.: 3.981 Nnm/A *
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i L 1 99,99 I
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g ] Il I | 5
g 127 I 23 = 70 | 30 X
e I gz | o
[0 = 1 T
£ s “‘ -8 = o 30 | 70 &
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74 75 76 77 78 79 80 81 82 83 84 85 86 74 75 76 77 78 79 80 81 82 83 84 85 86
961604PT-049 [Nm] ND _, 961604PT-049 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 80.00 X 80.1052
LSL 74.40 Xmin 80.00 X-3s 79.9113
usL 85.60 Xmax 80.30 X+3s 80.2991
T 11.20 R 0.30 6s 0.3879
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 28.88
Critical capability index = Cmk 28.33
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 Anton Czapla ‘ Date 29.11.2017
Ser.No. CK0963a Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 80,00
Ord. No 50EANB0JA4 Ser.No 147501 LSL 74,40
T o USL 85,60

Remark Tq. 100% soft * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 3.981 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147501 961604PT-049 80,25 80,08 80,17 80,15 80,03 80,09 80,04 80,11 80,05 80,15
147501 961604PT-049 349,00 | 330,00 & 348,00 | 341,00 | 343,00 356,00 331,00 331,00 @ 307,00 | 340,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
147501 961604PT-049 80,17 80,14 80,07 80,02 80,10 80,06 80,11 80,04 80,10 80,13
147501 961604PT-049 345,00 | 342,00 @ 334,00 @ 350,00 | 353,00 346,00 351,00 323,00 @ 349,00 | 360,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
147501 961604PT-049 80,13 80,02 80,11 80,12 80,15 80,11 80,24 80,14 80,05 80,13
147501 961604PT-049 357,00 | 354,00 @ 360,00 | 350,00 | 346,00 @ 362,00 360,00 362,00 364,00 | 352,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
147501 961604PT-049 80,18 80,13 80,05 80,07 80,07 80,11 80,21 80,01 80,12 80,03
147501 961604PT-049 366,00 | 360,00 @ 366,00 @ 329,00 | 363,00 361,00 370,00 362,00 @ 367,00 | 355,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
147501 961604PT-049 80,08 80,08 80,06 80,21 80,08 80,15 80,19 80,10 80,00 80,02
147501 961604PT-049 352,00 | 357,00 @ 356,00 @ 384,00 | 362,00 376,00 357,00 356,00 @ 356,00 | 366,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
147501 961604PT-049 80,01 80,04 80,12 80,23 80,14 80,04 80,20 80,03 80,01 80,16
147501 961604PT-049 325,00 | 362,00 @ 348,00 | 365,00 | 355,00 368,00 361,00 364,00 @ 354,00 | 358,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
147501 961604PT-049 80,03 80,04 80,14 80,20 80,04 80,07 80,06 80,06 80,01 80,22
147501 961604PT-049 355,00 | 354,00 @ 360,00 @ 360,00 | 359,00 352,00 358,00 361,00 @ 363,00 | 361,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
147501 961604PT-049 80,09 80,10 80,06 80,12 80,16 80,22 80,06 80,11 80,04 80,13
147501 961604PT-049 350,00 | 354,00 @ 362,00 @ 368,00 | 369,00 358,00 365,00 364,00 360,00 | 364,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0963al.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 29.11.2017
Ser.No. CK0963a Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 80,00
Ord. No 50EANB0JA4 Ser.No 147501 LSL 74,40
T o USL 85,60

Remark Tq. 100% soft * +/-7% * Tg-Cal.: 85.5 Nm * Cur-Cal.: 3.981 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
147501 961604PT-049 80,17 80,30 80,08 80,06 80,17 80,14 80,03 80,17 80,08 80,08
147501 961604PT-049 363,00 | 389,00 371,00 | 362,00 | 359,00 375,00 365,00 359,00 367,00 | 363,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147501 961604PT-049 80,05 80,15 80,12 80,10 80,11 80,10 80,02 80,13 80,25 80,06
147501 961604PT-049 361,00 | 360,00 @ 363,00 @ 376,00 | 351,00 365,00 366,00 349,00 @ 361,00 | 364,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0963al.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: 50EAN80JA4 Angle degree: 360°
Serial no: CKO0963 Test torque: 80,0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Homologation of nutrunners

Annex 3
Document-Number 014/2017
Date: 17.09.2018 Page 1 of 2

General Specifications

Manufacturer: Apex Tool Group GmbH Tool type: Right Angle Tool
Model: 50EAN80JA4 Serial no: CK0963
Torque range: 16 Nm to 80 Nm

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

Capability examination

Snugfit value: 16 Nm Torque tolerance £ 7 %
Target torque: 48 Nm Tolerance: 4,21 % + 2,10 %
Angle degree: 40° Tolerance: 2,9° +1,5°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 46,97 40,00 47.45 39,50 0,48 0,50
2 46,29 40,00 4718 39,00 0,89 1,00
3 47,11 40,00 47,09 39,00 0,02 1,00
4 46,43 40,00 4712 39,00 0,69 1,00
5 46,74 40,00 47,16 39,00 0,42 1,00
6 46,56 40,00 46,84 39,00 0,28 1,00
7 47,81 40,00 48,04 39,50 0,23 0,50
8 45,90 40,00 46,48 39,50 0,58 0,50
9 46,67 40,00 46,97 39,00 0,30 1,00
10 47,97 40,00 48,08 39,00 0,11 1,00
11 50,23 40,00 50,40 38.75 0,17 1,25
12 52,80 40,00 52,81 39,00 0,01 1,00
13 46,07 40,00 46,48 39,50 0,41 0,50
14 46,05 40,00 46,49 40,00 0,44 0,00
15 46,36 40,00 46.41 39.25 0,05 0,75
16 46,05 40,00 46,10 38.75 0,05 1,25
17 51,29 40,00 51,21 38.75 0,08 1,25
18 47,30 40,00 47.66 39,00 0,36 1,00
19 46,74 40,00 46,81 38.75 0,07 1,25

20 48,60 40,00 48,76 39.25 0,16 0,75
21 47,70 40,00 47,95 39.25 0,25 0,75
22 46,56 40,00 46,75 39.25 0,19 0,75
23 47,71 40,00 47,93 39,00 0,22 1,00
24 46,77 40,00 4712 39,50 0,35 0,50
25 46,92 40,00 47,10 39,50 0,18 0,50
26 46,49 40,00 46,94 39,50 0,45 0,50
27 46,83 40,00 47,20 39,50 0,37 0,50
28 46,85 40,00 47,06 3975 0,21 0,25
29 46,36 40,00 46.66 39,50 0,30 0,50
30 46,89 40,00 46,94 39.25 0,05 0,75
31 46,59 40,00 46,90 39.25 0,31 0,75
32 46,32 40,00 46,69 39,00 0,37 1,00
33 47,44 40,00 47,55 39.25 0,11 0,75
34 47,11 40,00 47.46 39,50 0,35 0,50
35 47,44 40,00 47,55 3975 0,11 0,25
36 47,23 40,00 47,32 39.25 0,09 0,75
37 46,40 40,00 46,58 39,50 0,18 0,50
38 46,91 40,00 47,55 3975 0,64 0,25
39 47,19 40,00 47,19 39,00 0,00 1,00
40 47,25 40,00 47,16 39,00 0,09 1,00
41 46,93 40,00 47,58 39,50 0,65 0,50
42 47,30 40,00 47,31 38.75 0,01 1,25
43 47,22 40,00 47,35 39,00 0,13 1,00
44 48,53 40,00 48,88 39.25 0,35 0,75
45 46,44 40,00 46,81 39,00 0,37 1,00
46 48,91 40,00 49,23 39,00 0,32 1,00
47 47,18 40,00 47,37 39.25 0,19 0,75
48 46,62 40,00 46,53 38.75 0,09 1,25
49 47,11 40,00 47,07 39,00 0,04 1,00
50 47,25 40,00 4718 39,00 0,07 1,00
51 46,95 40,00 47,29 39.25 0,34 0,75
52 46,81 40,00 47,38 39.25 0,57 0,75
53 47,04 40,00 47,36 39,50 0,32 0,50
54 47,40 40,00 47,33 39,50 0,07 0,50
55 47,30 40,00 47,29 39.25 0,01 0,75
56 47,32 40,00 47,53 39,50 0,21 0,50
57 47,02 40,00 47,21 39,50 0,19 0,50
58 47,27 40,00 47,26 39.25 0,01 0,75
59 47,61 40,00 47.45 39.25 0,16 0,75
60 47,17 40,00 47,32 39.25 0,15 0,75
61 47,34 40,00 47.49 39,50 0,15 0,50
62 50,81 40,00 50,38 39,00 0,43 1,00
63 46,57 40,00 47,10 39,00 0,53 1,00
64 46,68 40,00 47,23 39.25 0,55 0,75
65 46,25 40,00 46,58 39.25 0,33 0,75
66 45,97 40,00 46,39 39,00 0,42 1,00
67 46,35 40,00 46,79 39.25 0,44 0,75
68 45,56 40,00 46,29 39,50 0,73 0,50
69 47,53 40,00 47.40 39,00 0,13 1,00
70 46,35 40,00 46,36 39.25 0,01 0,75
71 47,01 40,00 47,27 38.75 0,26 1,25
72 48,85 40,00 49,20 39,00 0,35 1,00
73 47,41 40,00 47,82 39,00 0,41 1,00
74 46,92 40,00 47,26 39.25 0,34 0,75
75 47,34 40,00 47.41 39,50 0,07 0,50
76 47,68 40,00 47.48 39,50 0,20 0,50
77 46,09 40,00 46,50 39,50 0,41 0,50
78 46,89 40,00 4713 38.75 0,24 1,25
79 47,30 40,00 47,14 39,00 0,16 1,00
80 46,24 40,00 46,70 39.25 0,46 0,75
81 47,81 40,00 47.64 39,00 0,17 1,00
82 47,24 40,00 47,94 39.25 0,70 0,75
83 47,78 40,00 47,88 39,50 0,10 0,50
84 47,30 40,00 48,00 39.25 0,70 0,75
85 47,64 40,00 47,70 39,00 0,06 1,00
86 47,41 40,00 47.49 39,00 0,08 1,00
87 49,59 40,00 50,10 39,00 0,51 1,00
88 50,68 40,00 50,85 39,00 0,17 1,00
89 46,92 40,00 47,38 40,00 0,46 0,00
90 47,12 40,00 47,57 40,00 0,45 0,00
91 47,52 40,00 47,86 39.25 0,34 0,75
92 48,36 40,00 48,68 39,00 0,32 1,00
93 47,16 40,00 47,11 39.25 0,05 0,75
94 47,44 40,00 47,76 39,50 0,32 0,50
95 45,84 40,00 46,65 39,50 0,81 0,50
96 47,11 40,00 47.44 40,00 0,33 0,00
97 49,14 40,00 49,46 39.25 0,32 0,75
98 46,25 40,00 46,66 39,50 0,41 0,50
99 47,34 40,00 47,38 39.25 0,04 0,75
100 46,86 40,00 47,16 39.25 0,30 0,75
Standard deviation: 0,202 0,293
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Homologation of nutrunners

Torque [Nm]

Graphical representation

Model: 50EAN80JA4 Serialno:  CK0963
Target torque: 48,0 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No.  50EAN80JA4 Parttype 50EANS0JA4 \ Contr.item yes
Serial No.  CK0963k 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 Homologation Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 50 / 1024729 nges. 100
Evaluation from 30.11.2017 10:00:06 to 30.11.2017 10:14:05
Rem.  Tq. 60% Angle 40° * +/-5° * Tq-Cal.: 85.5 Nm * Cur-Cal.: 4.343 Nm/A *

USL

0 10 20 30 40 50 60 70 80 90
Value No. _,
*-3s _Xx+3s X-3s _ X+3s
35 :LSL — USL: 35 LSL —X USL 0,001
1304 i 30w 2% e 01
=" 3 . FTT 99,5 —
2 257 ‘ £ 25 > ‘
5§25 il | =253 95 e 5
3 ] E = 1 } } } —
8 20 | | =20 % 9 70 . 30 X
215- | | F15& o 30 " 0 %
° = H | ! E g ! T ! l
2107 | 0% > § . o~
< 3 | = I3 7~ ‘ 99,5
54 ‘ \l E5 0,1 7 i !
] B , i 99,99
0 = T T 1T ‘J/\ | \I‘ T T T T T T = 0 0,001 T T T ‘\ ‘ T ‘ T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
VM1698-4 [Grad] ND _ VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics

Tm 40.00 X 39.2400
LSL 35.00 Xmin 38.75 X-3s 38.3615
usL 45.00 Xmax 40.00 X+3s 40.1185
T 10.00 R 1.25 6s 1.7571

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 5.69
Critical capability index = Cmk 4.83
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\AppData\QW\QWE\MessWert\2018\CK0963kM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963k Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 51,36
Ord. No 50EAN80JA4 Ser.No 1024210 LSL 35,78

T o USL 69,60
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.343 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 47,45 47,18 47,09 47,12 47,16 46,84 48,04 46,48 46,97 48,08
1024210 VM1698-4 39,50 39,00 39,00 39,00 39,00 39,00 39,50 39,50 39,00 39,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 50,40 52,81 46,48 46,49 46,41 46,10 51,21 47,66 46,81 48,76
1024210 VM1698-4 38,75 39,00 39,50 40,00 39,25 38,75 38,75 39,00 38,75 39,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 47,95 46,75 47,93 47,12 47,10 46,94 47,20 47,06 46,66 46,94
1024210 VM1698-4 39,25 39,25 39,00 39,50 39,50 39,50 39,50 39,75 39,50 39,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 46,90 46,69 47,55 47,46 47,55 47,32 46,58 47,55 47,19 47,16
1024210 VM1698-4 39,25 39,00 39,25 39,50 39,75 39,25 39,50 39,75 39,00 39,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 47,58 47,31 47,35 48,88 46,81 49,23 47,37 46,53 47,07 47,18
1024210 VM1698-4 39,50 38,75 39,00 39,25 39,00 39,00 39,25 38,75 39,00 39,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 47,29 47,38 47,36 47,33 47,29 47,53 47,21 47,26 47,45 47,32
1024210 VM1698-4 39,25 39,25 39,50 39,50 39,25 39,50 39,50 39,25 39,25 39,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 47,49 50,38 47,10 47,23 46,58 46,39 46,79 46,29 47,40 46,36
1024210 VM1698-4 39,50 39,00 39,00 39,25 39,25 39,00 39,25 39,50 39,00 39,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 47,27 49,20 47,82 47,26 47,41 47,48 46,50 47,13 47,14 46,70
1024210 VM1698-4 38,75 39,00 39,00 39,25 39,50 39,50 39,50 38,75 39,00 39,25

Apex Tool Group GmbH

\\htwe0006\AppData\QW\QWE\MessWert\2018\CK0963kM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963k Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 51,36
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 35,78

T o USL 69,60
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.343 Nm/A *
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 47,64 47,94 47,88 48,00 47,70 47,49 50,10 50,85 47,38 47,57
1024210 VM1698-4 39,00 39,25 39,50 39,25 39,00 39,00 39,00 39,00 40,00 40,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 47,86 48,68 47,11 47,76 46,65 47,44 49,46 46,66 47,38 47,16
1024210 VM1698-4 39,25 39,00 39,25 39,50 39,50 40,00 39,25 39,50 39,25 39,25

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\CK0963kM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. 50EAN80JA4 Part type 50EAN80JA4 ‘ Contr.item yes
Serial No.  CK0963k Char.Descr. 961604PT-049 Inspection Val. 40,00 5,00 EUSL 45,00
,,,,,,,,,, N
Serial No. 147501 Unit Grad -5,00 ! LSL 35,00
Char.Type variable Tolerance value 12 % ‘Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 50 / 1024729 nges. 100
Evaluation from 30.11.2017 10:00:06 to 30.11.2017 10:14:04
Rem.  Tq. 60% Angle 40° * +/-5° * Tq-Cal.: 85.5 Nm * Cur-Cal.: 4.343 Nm/A *
45 USL
44—
=437
-C% -
§427
o 41+
S —
|L 40 ] X
S 39
o -
< 38
374
36
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | ' 99,99
1 — 0,1
1,6 1,6 X 99,5
[8)
S . r Py . 95 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
8 = E Q | = ;
50,8 @ R=0 -0,8 % 20 . R=0 80
2 . 5 95 '
ko] e
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
961604PT-049 [Grad] --- 961604PT-049 [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\2018\CK0963k1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963k Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 29,00
LSL 0,00
Ord. No. 50EAN80JA4 Ser.No. 147501
ra.- o erNo usL 69,60
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.343 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147501 961604PT-049 46,97 46,29 47,11 46,43 46,74 46,56 47,81 45,90 46,67 47,97
147501 961604PT-049 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
147501 961604PT-049 50,23 52,80 46,07 46,05 46,36 46,05 51,29 47,30 46,74 48,60
147501 961604PT-049 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
147501 961604PT-049 47,70 46,56 47,71 46,77 46,92 46,49 46,83 46,85 46,36 46,89
147501 961604PT-049 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
147501 961604PT-049 46,59 46,32 47,44 47,11 47,44 47,23 46,40 46,91 47,19 47,25
147501 961604PT-049 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
147501 961604PT-049 46,93 47,30 47,22 48,53 46,44 48,91 47,18 46,62 47,11 47,25
147501 961604PT-049 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
147501 961604PT-049 46,95 46,81 47,04 47,40 47,30 47,32 47,02 47,27 47,61 47,17
147501 961604PT-049 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
147501 961604PT-049 47,34 50,81 46,57 46,68 46,25 45,97 46,35 45,56 47,53 46,35
147501 961604PT-049 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
147501 961604PT-049 47,01 48,85 47,41 46,92 47,34 47,68 46,09 46,89 47,30 46,24
147501 961604PT-049 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\2018\CK0963k1.DFD

SN: CK0963 Page 55 of 67





Machine Capability Study Page
Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963k Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 29,00
LSL 0,00

Ord. No. 50EANB0JA4 Ser.No. 147501

ra.- o erNo usL 69,60
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 85.5 Nm * Cur-Cal.: 4.343 Nm/A *
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
147501 961604PT-049 47,81 47,24 47,78 47,30 47,64 47,41 49,59 50,68 46,92 47,12
147501 961604PT-049 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
147501 961604PT-049 47,52 48,36 47,16 47,44 45,84 47,11 49,14 46,25 47,34 46,86
147501 961604PT-049 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\2018\CK0963k1.DFD
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Homologation of nutrunners

Torque graphs
Model: 50EAN80JA4 Serial no:  CK0963
Target torque: 48,0 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Homologation of nutrunners

Annex 3
Document-Number 014/2017
Date: 17.09.2018 Page 2 of 2

General Specifications

Manufacturer: Apex Tool Group GmbH Tool type: Right Angle Tool
Model: 50EAN80JA4 Serial no: CK0963
Torque range: 16 Nm to 80 Nm

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

Capability examination

Snugfit value: 16 Nm Torque tolerance £ 7 %
Target torque: 64 Nm Tolerance: 3,19 % + 1,59 %
Angle degree: 180° Tolerance: 5,1° + 2,6°

Formula derivation:

Tool without angle correction
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Measurement
No.

Tool data
Torque Angle
68,83 180,00
64,98 180,00
62,79 180,00
63,23 180,00
65,58 180,00
64,68 180,00
63,75 180,00
63,01 180,00
66,30 180,00
65,42 180,00
63,73 180,00
64,54 180,00
62,38 180,00
65,19 180,00
62,64 180,00
63,48 180,00
66,22 180,00
63,44 180,00
63,04 180,00
64,54 180,00
62,95 180,00
63,62 180,00
64,41 180,00
65,76 180,00
65,57 180,00
62,68 180,00
63,47 180,00
64,61 180,00
65,80 180,00
65,20 180,00
63,19 180,00
63,67 180,00
64,73 180,00
63,71 180,00
65,98 180,00
66,32 180,00
63,51 180,00
62,81 180,00
64,59 180,00
66,72 180,00
64,17 180,00
64,17 180,00
64,76 180,00
65,74 180,00
66,53 180,00
67,91 180,00
68,26 180,00
64,91 180,00
63,09 180,00
65,74 180,00
61,98 180,00
64,69 180,00
66,32 180,00
62,16 180,00
64,02 180,00
65,51 180,00
66,35 180,00
65,61 180,00
63,48 180,00
63,92 180,00
63,22 180,00
66,51 180,00
66,99 180,00
64,93 180,00
65,33 180,00
63,74 180,00
65,20 180,00
61,54 180,00
61,45 180,00
65,67 180,00
63,30 180,00
62,33 180,00
65,44 180,00
64,39 180,00
62,59 180,00
63,29 180,00
66,25 180,00
65,91 180,00
61,97 180,00
62,55 180,00
62,54 180,00
63,69 180,00
65,60 180,00
64,96 180,00
61,86 180,00
64,84 180,00
60,95 180,00
61,65 180,00
64,05 180,00
64,94 180,00
61,34 180,00
62,05 180,00
62,99 180,00
64,71 180,00
65,79 180,00
62,53 180,00
62,11 180,00
62,24 180,00
61,50 180,00
65,50 180,00

Control data

Torque

69,08
65,07
62,83
63,88
65,66
64,85
63,44
63,58
65,76
65,25
63,41
65,29
62,17
64,81
62,36
63,44
66,22
63,19
63,51
64,34
62,90
63,78
64,85
65,47
64,90
63,12
63,98
64,88
65,25
65,83
63,02
63,98
64,83
63,15
65,66
66,12
63,76
63,15
65,42
66,76
64,54
64,12
64,93
65,73
66,42
68,10
68,30
65,00
63,19
66,59
62,12
64,66
66,52
62,31
64,12
65,90
66,81
65,47
63,29
63,83
63,61
66,52
66,59
65,71
65,27
63,54
65,00
61,39
61,97
65,68
63,58
62,56
65,44
64,02
62,41
63,10
66,39
65,37
62,39
62,10
62,17
64,44
65,25
65,10
62,07
65,15
60,92
61,97
63,85
64,73
61,36
62,34
62,80
64,78
65,59
62,95
61,88
62,19
61,66
65,25

Angle

178,75
179,75
178.50
178,75
179,50
179,00
180.25
179,00
179,00
179,25
179,75
178,75
179,25
179,75
178.50
179,50
180.25
179,75
178.50
179,50
180,00
178,75
178.50
179,25
179,00
178.50
179,00
179,50
179,75
178.50
179,75
178.50
180.25
179,25
178,75
179,25
179,00
178,75
179,00
178,75
178.50
179,25
178,00
178,25
178.50
179,50
178,25
178,25
180.25
179,00
180.25
179,00
178,00
179,00
179,50
178.50
178,25
178.50
179,00
179,50
178,75
179,25
179,25
179,00
179,50
179,25
179,75
179,25
180.25
179,00
178,75
178.50
179,00
178.50
179,25
180,00
178,75
179,25
179,00
179,25
178.50
178,75
179,00
178,75
180,00
178,75
178,75
178.50
179,25
180.50
177,75
178,75
178,75
178.50
179,00
179,00
179,75
179,00
178,00
178,75

Standard deviation:
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Difference

Torque

0,25
0,09
0,04
0,65
0,08
0,17
0,31
0,57
0,54
0,17
0,32
0,75
0,21
0,38
0,28
0,04
0,00
0,25
0,47
0,20
0,05
0,16
0,44
0,29
0,67
0,44
0,51
0,27
0,55
0,63
0,17
0,31
0,10
0,56
0,32
0,20
0,25
0,34
0,83
0,04
0,37
0,05
0,17
0,01
0,11
0,19
0,04
0,09
0,10
0,85
0,14
0,03
0,20
0,15
0,10
0,39
0,46
0,14
0,19
0,09
0,39
0,01
0,40
0,78
0,06
0,20
0,20
0,15
0,52
0,01
0,28
0,23
0,00
0,37
0,18
0,19
0,14
0,54
0,42
0,45
0,37
0,75
0,35
0,14
0,21
0,31
0,03
0,32
0,20
0,21
0,02
0,29
0,19
0,07
0,20
0,42
0,23
0,05
0,16
0,25

0,204

Angle

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

0,511





Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: 50EANS80JA4 Serialno:  CK0963

Target torque: 64,0 Nm 80 % of max. torque

Angle degree: 180° Tool without angle correction

73,6
7,7
69,8
67,8

65,9
64,0 1

62,1
60,2
58,2
56,3
54,4

193
190
188
185
183
180
177
175
172
170
167

'L‘ﬂ“‘"i""""“lﬂ""i“l“".ﬂ"

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

Measurement

1 10 19 28 37 46 55 64 73 82 91 100
Measurement
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—e— Torque, Tool

—a— Torque, Control

—e— Angle degree,
Tool

—a— Angle degree,
Control





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No.  50EAN80JA4 Parttype 50EANS0JA4 \ Contr.item yes
Serial No.  CK0963lI Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 i USL 190,00
Serial No. 1024210 Unit Grad  -10,00 ILSL 170,00 |

Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 120 / 1021548 nges. 100
Evaluation from 30.11.2017 09:35:31 to 30.11.2017 09:49:30
Rem.  Tqg. 80% Angle 180° * +/-10° * Tg-Cal.: 85.5 Nm * Cur-Cal.: 3.972 Nm/A *

190

USL

185
5 i
IS i
g -
<|r 180 ;7 777777777777777777777777777777777 - ;+3S
[c) \ _
S T T T T T T T T T T T T T T T T T T T T T T s T s T s T s T e X-3s
> 175
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s _X+3s X35 _ X+3s
20 LSL ‘ X ‘ USL 20 LSL ‘ >‘( . USL 0,001
i | L 1 99,99 /
! I ) ] 0,1
216 ¥ I 16 & 99,5 ——h
g | -3 95 . 5
12 \ L1285 - <
] d = = g 70 | | 30 X
o \ I ! ! o
1 5 KRR 03
G ‘ L2 5 ‘ 95 '
2 | Ji | 3 A
< 4+ ‘ 4 ! 99,5
i | | | x 0,1 // | \
| | | 99,99
0 T 1T ‘ T TJ/I\ I ‘ T T T T ‘ T 1T 0 0,001 T T T T ‘ T \‘ ‘\ T T T
170 175 180 185 190 170 175 180 185 190
VM1698-4 [Grad] ND _ VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics
Tm 180.00 X 179.0600
LSL 170.00 Xmin 177.75 X-3s 177.3145
USL 190.00 Xmax 180.50 X+3s 180.8055
T 20.00 R 2.75 6s 3.4910
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 5.73
Critical capability index Cmk 5.19
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1
\\htwe0006\AppData\QW\QWE\MessWert\2018\CK0963IM.DFD

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

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963lI Characteristic

Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 65,82

Ord. No 50EAN80JA4 Ser.No 1024210 LSL 47,64

T o USL 86,52

Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 85.5 Nm * Cur-Cal.: 3.972 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 69,08 65,07 62,83 63,88 65,66 64,85 63,44 63,58 65,76 65,25
1024210 VM1698-4 178,75 | 179,75 | 178,50 | 178,75 | 179,50 @ 179,00 | 180,25 @ 179,00 | 179,00 | 179,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 63,41 65,29 62,17 64,81 62,36 63,44 66,22 63,19 63,51 64,34
1024210 VM1698-4 179,75 | 178,75 | 179,25 | 179,75 | 178,50 @ 179,50 | 180,25 @ 179,75 | 178,50 | 179,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 62,90 63,78 64,85 65,47 64,90 63,12 63,98 64,88 65,25 65,83
1024210 VM1698-4 180,00 | 178,75 | 178,50 | 179,25 | 179,00 178,50 | 179,00 @ 179,50 | 179,75 | 178,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 63,02 63,98 64,83 63,15 65,66 66,12 63,76 63,15 65,42 66,76
1024210 VM1698-4 179,75 | 178,50 | 180,25 | 179,25 | 178,75 @ 179,25 | 179,00 @ 178,75 | 179,00 @ 178,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 64,54 64,12 64,93 65,73 66,42 68,10 68,30 65,00 63,19 66,59
1024210 VM1698-4 178,50 | 179,25 | 178,00 A 178,25 | 178,50 @ 179,50 | 178,25 @ 178,25 | 180,25 | 179,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 62,12 64,66 66,52 62,31 64,12 65,90 66,81 65,47 63,29 63,83
1024210 VM1698-4 180,25 | 179,00 | 178,00 | 179,00 | 179,50 178,50 | 178,25 @ 178,50 | 179,00 | 179,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 63,61 66,52 66,59 65,71 65,27 63,54 65,00 61,39 61,97 65,68
1024210 VM1698-4 178,75 | 179,25 | 179,25 | 179,00 | 179,50 @ 179,25 | 179,75 179,25 | 180,25 | 179,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 63,58 62,56 65,44 64,02 62,41 63,10 66,39 65,37 62,39 62,10
1024210 VM1698-4 178,75 | 178,50 | 179,00 & 178,50 | 179,25 180,00 | 178,75 @ 179,25 | 179,00 | 179,25
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\CK0963IM.DFD

SN: CK0963 Page 62 of 67





Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963lI Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 65,82
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 47,64

T o USL 86,52
Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 85.5 Nm * Cur-Cal.: 3.972 Nm/A *
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 62,17 64,44 65,25 65,10 62,07 65,15 60,92 61,97 63,85 64,73
1024210 VM1698-4 178,50 178,75 179,00 178,75 180,00 178,75 178,75 178,50 179,25 180,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 61,36 62,34 62,80 64,78 65,59 62,95 61,88 62,19 61,66 65,25
1024210 VM1698-4 177,75 178,75 178,75 178,50 179,00 179,00 179,75 179,00 178,00 178,75

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\CK0963IM.DFD
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Machine Capability Study Page 1/1

Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No.  50EAN80JA4 Parttype 50EANS0JA4 \Contr.item yes
Serial No.  CK0963lI Char.Descr. 961604PT-049 Inspection Val. 180,00 10,00 i USL 190,00
Serial No. 147501 Unit Grad  -10,00 ILSL 170,00 |
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2

Cust.Name Homologation

Reference System VM1698-4

Test Electronic MPRO400GCD-P

Contr.No. 816Lab Reference Transducer 120 / 1021548 nges. 100
Evaluation from 30.11.2017 09:35:31 to 30.11.2017 09:49:29
Rem.  Tq. 80% Angle 180° * +/-10° * Tq-Cal.: 85.5 Nm * Cur-Cal.: 3.972 Nm/A *
190 USL
8 185
O, i}
> i}
S g —
- 180 X
o
a i}
o -
©
Q@ i}
8 175
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | N 99,99
t - 0,1
>16- 1,6 X 99,5
g -z, % 5
31,2 12§ . 80 20 T
o ERS =
= - g = 50 50
2 [ r= E o ' re 3
50,8 R=0 0875 20 (Y |R=0 80
8 i L = 5 95 '
2 3
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
961604PT-049 [Grad] --- 961604PT-049 [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
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963lI Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 36,05
LSL 0,00
Ord. No. 50EAN80JA4 Ser.No. 147501
ra.- o erNo usL 86,52
Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 85.5 Nm * Cur-Cal.: 3.972 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147501 961604PT-049 68,83 64,98 62,79 63,23 65,58 64,68 63,75 63,01 66,30 65,42
147501 961604PT-049 180,00 | 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
147501 961604PT-049 63,73 64,54 62,38 65,19 62,64 63,48 66,22 63,44 63,04 64,54
147501 961604PT-049 180,00 | 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
147501 961604PT-049 62,95 63,62 64,41 65,76 65,57 62,68 63,47 64,61 65,80 65,20
147501 961604PT-049 180,00 | 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
147501 961604PT-049 63,19 63,67 64,73 63,71 65,98 66,32 63,51 62,81 64,59 66,72
147501 961604PT-049 180,00 | 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
147501 961604PT-049 64,17 64,17 64,76 65,74 66,53 67,91 68,26 64,91 63,09 65,74
147501 961604PT-049 180,00 | 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
147501 961604PT-049 61,98 64,69 66,32 62,16 64,02 65,51 66,35 65,61 63,48 63,92
147501 961604PT-049 180,00 | 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
147501 961604PT-049 63,22 66,51 66,99 64,93 65,33 63,74 65,20 61,54 61,45 65,67
147501 961604PT-049 180,00 | 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
147501 961604PT-049 63,30 62,33 65,44 64,39 62,59 63,29 66,25 65,91 61,97 62,55
147501 961604PT-049 180,00 | 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\2018\CK0963I1.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0963lI Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 36,05

LSL 0,00

Ord. No. 50EANB0JA4 Ser.No. 147501

ra.- o erNo usL 86,52
Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 85.5 Nm * Cur-Cal.: 3.972 Nm/A *
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
147501 961604PT-049 62,54 63,69 65,60 64,96 61,86 64,84 60,95 61,65 64,05 64,94
147501 961604PT-049 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147501 961604PT-049 61,34 62,05 62,99 64,71 65,79 62,53 62,11 62,24 61,50 65,50
147501 961604PT-049 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\CK0963I1.DFD
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Homologation of nutrunners

Torque graphs
Model: 50EAN80JA4 Serial no:  CK0963
Target torque: 64,0 Nm 80 % of max. torque
Angle degree: 180° Tool without angle correction

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Homologation

Right Angle Tool
Type:  Cleco-50EAN8S0JA4

Serial no.: CK0964
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Homologation of nutrunners
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Homologation of nutrunners

Document-Number: 014/2017

Date:

Note:

17.09.2018

Test sheet no. 2

Machine Capability Study 30 %

Multi-stage tightening system Speed 50 rpm
Single-stage tightening system D Speed 100 %
Manufacturer: Apex Tool Group GmbH Serial no:
Test torque: Tg min. + 0.3 (Tqg max. - Tq min.) 35,20 Nm
Hard joint (H) 212,49 Nm / Revolution
Soft joint (L) 17,48 Nm / Revolution

H
Tolerance down / up 32,74 - 37,66 Nm
Tolerance down / up 7 %
Average torque 35,42 Nm
Standard deviation 0,22 Nm
Torque scatter (99,73%) 1,35 Nm
Cm 3,66
Crnk 3,34
Min. C,, hard/soft (lowest value) 3,66
Min. Cx hard/soft (lowest value) 3,34

Capability is reached if minimum C,, value 21.67

SN: CK 0964 Page 3 of 67

Annex 2

Page 1 0of 3

7,5 %
670 rpm
CKO0964
Angle degree 30°

Angle degree 360°

L

32,74 - 37,66 Nm
7%
34,95 Nm
0,14 Nm
0,86 Nm
5,72
5,14





Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date 15.01.2018
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0964d Char.Descr. VM 1698-4 Inspection Val. 35,20 2,46 i USL 37,66

Serial No. 1024210 Unit Nm 246 ILSL 3274
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 50 / 1024729 nges. 100
Evaluation from 15.01.2018 10:39:08 to 15.01.2018 10:57:10

Rem.  Tq.30% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.614 Nm/A *

] USL
37
1 ]
€3 — " — L - - -~ m o — s s s s s X+3s
- ool A A e / P
¥ bex e <5 e Xf— - S - 2 = -
T FREAY e v SO
S e e X-3s
s
S B
34—
33
i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X35  x+3s X-3s _ X+3s
255k [ USL 25 LSL ‘ X ‘ USL 0,001
N F 1 99,99 ‘ ‘ ‘
t [ o | | 0.1
220 \ \ -20 & 99,5 ; :
g I | | -3, 0% e 5
8157 B A "2 = 70 ‘ : ‘ 3 =
5. | | L& T | | 7
9 B - = T t '
€10 | | “10% o 30 | ‘ | 70 &
2 1 Fo2 5 ‘ 95 '
o | - r = | | |
< 5 \ -5 © v ! ! 99,5
] | | C 4 0,1 : }
] lI\L n 1 1 1 99,99
O LI Y B A O 0,001 T T T T T T T T T T T 1 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 35.20 X 35.4151
LSL 32.74 Xmin 34.94 X-3s 34.7421
usL 37.66 Xmax 35.91 X+3s 36.0881
T 4.92 R 0.97 6s 1.3460
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 3.66
Critical capability index = Cmk 3.34
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 Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964d Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 35,20
Ord. No 50EAN80JA4 Ser.No 1024210 LSL 32,74

T o USL 37,66
Remark Tq. 30% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.614 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 35,33 35,30 35,41 34,98 35,66 35,42 35,53 35,23 35,42 35,43
1024210 VM1698-4 28,75 28,50 29,25 28,25 29,50 29,50 29,50 29,00 28,75 29,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 35,31 35,56 35,88 35,53 35,89 35,64 35,59 35,34 35,38 35,52
1024210 VM1698-4 29,00 29,25 29,75 29,75 29,50 29,50 29,75 30,00 29,50 29,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 35,73 35,35 35,48 35,04 35,39 34,94 35,25 35,34 35,85 35,22
1024210 VM1698-4 29,75 28,75 29,25 28,25 28,50 28,50 28,25 28,75 29,25 29,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 35,45 35,15 35,33 35,44 35,12 35,24 35,31 35,76 35,09 35,29
1024210 VM1698-4 28,75 27,75 28,50 28,50 28,00 28,50 28,25 29,25 28,25 29,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 35,79 35,44 35,49 35,69 35,45 35,32 35,70 35,91 35,38 35,22
1024210 VM1698-4 29,75 29,00 29,00 29,75 29,25 28,75 29,50 30,25 29,25 28,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 35,63 35,50 35,60 35,71 35,65 35,15 35,40 35,32 35,20 35,40
1024210 VM1698-4 29,25 28,75 29,75 29,50 29,50 29,00 29,25 29,75 29,25 29,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 35,17 35,31 35,32 35,13 35,45 35,38 35,32 35,53 35,70 35,30
1024210 VM1698-4 28,50 29,00 29,00 28,75 29,75 29,25 29,25 29,00 29,50 28,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 35,01 35,27 35,10 35,14 35,76 35,52 35,11 35,42 35,21 35,38
1024210 VM1698-4 28,50 29,00 28,75 28,50 30,00 29,50 29,00 29,00 29,25 29,50

Apex Tool Group GmbH
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964d Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 35,20
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 82,74
T o USL 37,66

Remark Tq. 30% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.614 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 35,28 35,63 35,11 35,89 35,65 35,52 35,44 35,68 35,71 35,49
1024210 VM1698-4 29,25 29,50 29,00 30,00 30,00 29,00 29,25 30,00 29,50 29,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 35,51 35,43 35,39 35,66 35,43 35,43 34,98 35,14 35,12 35,42
1024210 VM1698-4 30,00 29,75 29,25 29,75 29,25 29,50 29,00 28,50 28,75 29,25
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0964dM .DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  15.01.2018
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0964d Char.Descr. 961604PT-049 Inspection Val. 35,20 2,46 i USL 37,66
Serial No. 147509 Unit Nm  -246 'LSL 3274 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 50 / 1024729 nges. 100
Evaluation from 15.01.2018 10:39:08 to 15.01.2018 10:57:10
Rem.  Tq.30% hard* +/-7% * Tg-Cal.: 86.0 Nm* Cur-Cal.: 4.614 Nm/A *
i USL
: 37f:
£ ]
§ 36|
3 Toaonoden doe s 000t obe B s R oot B ol oM St R o R X X1
% 35
S ]
[%e) |
— -
& 34
33
i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-38+3s X
o5 7LSL ‘ )‘< ‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R ] o 01
%20 e -20 & 99,5
g - I -3, 0 5
=15 e -15 & = 70 %0 S
@ I - €T 0 °
5 10 g ~10 % <
2 1 Fo2 5 95 '
o || | Fe 8
< 5 -5 © 99,5
] 1A 1 C x 0,1
] | r 99,99
0\\‘\\\\‘\\\\‘\I\\‘\\\\‘\\\\0 0,001\\ LI LI N LI R LI N
33 34 35 36 37 33 34 35 36 37
961604PT-049 [Nm] ND _ 961604PT-049 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 35.20 X 35.3832
LSL 32.74 Xmin 35.23 X-3s 35.1734
usL 37.66 Xmax 35.57 X+3s 35.5930
T 4.92 R 0.34 6s 0.4197
N<t> 100 p<T> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 11.72
Critical capability index Cmk 10.85
¢ 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 Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964d Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 35,20
Ord. No 50EAN80JA4 Ser.No 147509 LSL 32,74

T o USL 37,66
Remark Tq. 30% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.614 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147509 961604PT-049 35,42 35,33 35,28 35,42 35,39 35,42 35,42 35,40 35,41 35,39
147509 961604PT-049 29,00 28,00 29,00 28,00 30,00 30,00 30,00 29,00 29,00 29,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
147509 961604PT-049 35,37 35,26 35,31 35,50 35,40 35,37 35,49 35,35 35,24 35,24
147509 961604PT-049 29,00 29,00 30,00 29,00 30,00 30,00 30,00 30,00 29,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
147509 961604PT-049 35,38 35,38 35,42 35,38 35,32 35,31 35,39 35,45 35,28 35,33
147509 961604PT-049 30,00 28,00 28,00 28,00 28,00 28,00 28,00 28,00 29,00 29,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
147509 961604PT-049 35,45 35,41 35,36 35,50 35,28 35,45 35,49 35,45 35,52 35,37
147509 961604PT-049 28,00 28,00 28,00 28,00 28,00 29,00 29,00 30,00 28,00 29,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
147509 961604PT-049 35,43 35,35 35,29 35,35 35,32 35,31 35,28 35,49 35,46 35,48
147509 961604PT-049 30,00 29,00 29,00 30,00 30,00 29,00 30,00 30,00 29,00 29,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
147509 961604PT-049 35,48 35,40 35,38 35,57 35,42 35,40 35,34 35,36 35,40 35,41
147509 961604PT-049 30,00 29,00 30,00 30,00 30,00 29,00 30,00 29,00 29,00 29,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
147509 961604PT-049 35,36 35,34 35,42 35,37 35,31 35,28 35,43 35,47 35,31 35,44
147509 961604PT-049 29,00 29,00 29,00 29,00 30,00 29,00 29,00 29,00 30,00 29,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
147509 961604PT-049 35,34 35,42 35,30 35,41 35,40 35,46 35,29 35,46 35,39 35,41
147509 961604PT-049 29,00 29,00 29,00 29,00 30,00 29,00 29,00 29,00 29,00 29,00

Apex Tool Group GmbH
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964d Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 35,20
Ord. No 50EANB0JA4 Ser.No 147509 LSL 82,74
T o USL 37,66

Remark Tq. 30% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.614 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
147509 961604PT-049 35,34 35,49 35,38 35,49 35,33 35,43 35,23 35,35 35,33 35,35
147509 961604PT-049 29,00 30,00 29,00 30,00 30,00 30,00 29,00 30,00 30,00 29,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147509 961604PT-049 35,26 35,41 35,48 35,42 35,42 35,38 35,33 35,34 35,40 35,30
147509 961604PT-049 30,00 29,00 30,00 29,00 29,00 29,00 29,00 29,00 30,00 29,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0964d1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: 50EAN80JA4 Angle degree: 30°
Serial no: CK0964 Test torque: 35,2 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  15.01.2018
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0964c Char.Descr. VM 1698-4 Inspection Val. 35,20 2,46 i USL 37,66
Serial No. 1024210 Unit Nm 246 ILSL 3274

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No.  816Lab Reference Transducer 50 / 1024729 nges. 100
Evaluation from 15.01.2018 11:02:19 to 15.01.2018 11:19:10
Rem.  Tq. 30% soft * +/-7% * Tg-Cal.: 86.0 Nm* Cur-Cal.: 4.614 Nm/A *

i USL
37
1 ]
E a2
3 36 ]
z T - — - D S - - — - — - — - — - — - — - — - - — - — - — - — - — - — X+3s
_] \ ] —
s e X-3s
S B
34—
33
i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s _X+3s
o5 7LSL ‘ >‘( ‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R | | o 01
%20 \ \ -20 & 99,5
& 7 . R 95 5
515 I F155 <
8 ol R SRR (0 3 =
2 - N - & ‘.
2 1 \ Fo2 5 95 '
2 ] | i\ | e S
< 5 -5 @ 99,5
B | \ r 0,1
] j/' "N - e 99,99
O LI Y B A O 0,001 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 35.20 X 34.9534
LSL 32.74 Xmin 34.68 X-3s 34.5232
usL 37.66 Xmax 35.32 X+3s 35.3836
T 4.92 R 0.64 6s 0.8605
N<t> 100 p<t> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 5.72
Critical capability index Cmk 5.14
¢ 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 Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964c Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 35,20
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 82,74
T o USL 37,66

Remark Tq. 30% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.614 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 34,89 35,10 35,00 34,98 34,81 35,08 35,00 34,82 35,02 34,90
1024210 VM1698-4 370,00 | 370,25 | 368,50 | 371,00 | 367,75 @ 372,25 373,50 367,75 | 372,00 | 369,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 35,05 35,21 34,96 34,81 35,22 35,32 34,76 35,09 34,91 34,96
1024210 VM1698-4 370,25 | 373,50 | 363,25 | 366,25 | 369,25 @ 373,25 363,25 359,00 @ 347,75 | 356,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 35,13 34,96 35,15 34,92 34,95 34,83 34,79 34,81 34,87 34,96
1024210 VM1698-4 367,00 | 363,50 @ 363,75 | 359,75 | 364,25 @ 360,25 360,75 353,75 | 357,50 | 356,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 34,99 35,15 34,88 35,07 35,14 34,93 34,98 34,96 34,75 35,00
1024210 VM1698-4 367,00 | 367,25 @ 364,00 @ 366,75 | 366,25 @ 359,75 361,50 361,50 @ 361,75 | 367,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 34,76 35,07 35,12 34,73 35,11 35,01 35,16 35,05 34,94 34,82
1024210 VM1698-4 361,50 | 367,75 @ 368,00 @ 353,75 | 365,50 @ 367,50 361,25 366,75 | 365,75 | 365,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 34,98 34,90 34,94 34,99 34,75 34,93 35,11 35,02 34,75 34,96
1024210 VM1698-4 364,50 | 365,75 @ 365,25 | 365,50 | 364,00 368,50 370,00 370,50 | 353,50 | 371,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 34,68 35,24 35,08 34,97 35,22 34,91 35,01 35,30 34,89 34,78
1024210 VM1698-4 366,00 | 370,50 & 375,00 | 373,50 | 370,75 @ 369,25 371,00 378,75 | 367,00 | 362,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 34,96 34,93 35,00 34,84 34,81 35,13 34,82 35,15 34,76 35,10
1024210 VM1698-4 367,25 | 367,25 | 367,00 @ 360,25 | 369,25 @ 370,25 368,25 371,75 | 364,00 | 374,75
Apex Tool Group GmbH \\htwe0Q006\A ppData\ QW\QWE\M essWert\2018\CK 0964cM .DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964c Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 35,20
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 32,74

T o USL 37,66
Remark Tq. 30% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.614 Nm/A *
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 34,80 34,80 34,74 35,06 34,82 34,69 34,91 34,79 34,89 34,81
1024210 VM1698-4 364,75 365,00 351,75 369,50 354,75 357,00 365,25 350,50 364,50 358,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 34,96 34,97 34,90 34,84 35,06 35,02 34,85 35,10 34,77 34,77
1024210 VM1698-4 354,00 358,75 363,25 360,75 365,00 356,75 349,75 368,25 351,75 362,75
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  15.01.2018
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0964c Char.Descr. 961604PT-049 Inspection Val. 35,20 2,46 i USL 37,66
Serial No. 147509 Unit Nm  -246 'LSL 3274 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 50 / 1024729 nges. 100
Evaluation from 15.01.2018 11:02:18 to 15.01.2018 11:19:10
Rem.  Tq. 30% soft * +/-7% * Tg-Cal.: 86.0 Nm* Cur-Cal.: 4.614 Nm/A *
i USL
: 377:
£ ]
£.36-|
> 2
3 - z
B OSEGe SRR 2 : SOGEH AT ST R TOB BT TEA T z =ax XS
n 35
& =27
S ]
[{e) -
— -
& 34
33
i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
%38
o5 7LSL ‘>‘(‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R i o 01
%20 i -20 & 99,5
5 - I -8 % °
g1 | Sl TN 0 £
e | L& T 7
2 ] | Fo2 5 95 !
2 ] Il LB
5] -5 © 99,5
] 111 C x 0,1
] | “‘ C 99,99
O\\‘\\\\‘\\\\“\\\\‘\\\\‘\\\\O 0,001\\ LI LI N [ LI R LI N
33 34 35 36 37 33 34 36 37
961604PT-049 [Nm] ND _ 961604PT-049 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 35.20 X 35.2369
LSL 32.74 Xmin 35.20 X-3s 35.1528
usL 37.66 Xmax 35.31 X+3s 35.3210
T 4.92 R 0.11 6s 0.1681
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 29.26
Critical capability index Cmk 28.82
Es The requirements were met (Cm,Cmk) Eis
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Machine Capability Study Page

Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964c Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 35,20
Ord. No 50EANB0JA4 Ser.No 147509 LSL 82,74
T o USL 37,66

Remark Tq. 30% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.614 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147509 961604PT-049 35,27 35,26 35,22 35,21 35,25 35,22 35,25 35,21 35,21 35,23
147509 961604PT-049 375,00 | 372,00 @ 372,00 @ 376,00 | 368,00 374,00 378,00 369,00 @ 375,00 | 366,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
147509 961604PT-049 35,25 35,24 35,21 35,20 35,21 35,26 35,21 35,29 35,29 35,24
147509 961604PT-049 374,00 | 374,00 @ 364,00 @ 366,00 | 372,00 373,00 366,00 363,00 @ 347,00 | 359,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
147509 961604PT-049 35,24 35,21 35,22 35,22 35,25 35,23 35,28 35,23 35,20 35,23
147509 961604PT-049 370,00 | 366,00 @ 364,00 @ 363,00 | 366,00 365,00 363,00 361,00 361,00 | 360,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
147509 961604PT-049 35,22 35,25 35,21 35,27 35,23 35,21 35,27 35,21 35,26 35,23
147509 961604PT-049 367,00 | 364,00 366,00 @ 370,00 | 365,00 361,00 362,00 363,00 362,00 | 365,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
147509 961604PT-049 35,24 35,24 35,27 35,20 35,21 35,24 35,21 35,26 35,29 35,23
147509 961604PT-049 363,00 | 366,00 @ 373,00 @ 360,00 | 365,00 @ 372,00 360,00 366,00 367,00 | 367,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
147509 961604PT-049 35,23 35,24 35,21 35,24 35,20 35,22 35,23 35,30 35,20 35,24
147509 961604PT-049 364,00 | 365,00 @ 364,00 @ 372,00 | 367,00 373,00 373,00 376,00 @ 359,00 | 375,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
147509 961604PT-049 35,21 35,28 35,31 35,26 35,25 35,30 35,27 35,29 35,26 35,22
147509 961604PT-049 369,00 | 374,00 @ 377,00 | 380,00 | 375,00 @ 370,00 375,00 381,00 @ 372,00 | 365,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
147509 961604PT-049 35,23 35,25 35,23 35,22 35,20 35,23 35,26 35,24 35,28 35,21
147509 961604PT-049 369,00 | 375,00 @ 374,00 | 363,00 | 371,00 @ 374,00 371,00 374,00 @ 365,00 | 375,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0964c1.DFD

SN: CK 0964 Page 15 of 67





Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964c Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 35,20
Ord. No 50EANB0JA4 Ser.No 147509 LSL 82,74
T o USL 37,66

Remark Tq. 30% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.614 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
147509 961604PT-049 35,20 35,28 35,21 35,30 35,21 35,23 35,22 35,21 35,25 35,22
147509 961604PT-049 367,00 | 365,00 @ 359,00 @ 369,00 | 354,00 362,00 366,00 358,00 @ 365,00 | 361,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147509 961604PT-049 35,21 35,21 35,25 35,22 35,25 35,26 35,22 35,23 35,21 35,20
147509 961604PT-049 358,00 | 361,00 @ 363,00 @ 363,00 | 371,00 360,00 350,00 370,00 @ 358,00 | 363,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0964c1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: 50EAN80JA4 Angle degree: 360°
Serial no: CK0964 Test torque: 35,2 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Homologation of nutrunners

Document-Number:

Date:

Note:

014/2017
17.09.2018

Test sheet no. 3

Machine Capability Study 80 %
Multi-stage tightening system Speed 50 rpm

Single-stage tightening system ] Speed 100 %

Manufacturer: Apex Tool Group GmbH Serial no: CKO0964

Test torque: Tq min. + 0.8 (Tq max. - Tq min.) 67,20 Nm

Hard joint (H) 406,33 Nm / Revolution Angle degree

Soft joint (L) 33,41 Nm / Revolution Angle degree
H

Tolerance down / up 62,50 -71,90 Nm

Tolerance down / up 7%

Average torque 67,72 Nm

Standard deviation 0,36 Nm

Torque scatter (99,73%) 2,19 Nm

Cn 4,30

Crnk 3,82

Min. C, hard/soft (lowest value) 4,30

Min. C, hard/soft (lowest value) 3,82

Capability is reached if minimum C,, value 21.67

SN: CK 0964 Page 18 of 67
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7,5%

670 rpm

30°
360°
L

62,50 - 71,90 Nm
7%
66,82 Nm
0,27 Nm
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  15.01.2018
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0964h Char.Descr. VM 1698-4 Inspection Val. 67,20 4,70 i USL 71,90
Serial No. 1024210 Unit Nm 470 ILSL 6250

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No.  816Lab Reference Transducer 120 / 1021548 nges. 100
Evaluation from 15.01.2018 12:48:48 to 15.01.2018 13:03:47
Rem.  Tq. 80% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.140 Nm/A *

72 usL
714
1 707
TOO L - - R+3s
S8 *ﬁ@&zgz\f %ﬁ Aé\fw . 5 @ngﬁ% - &,&;@@égg%gf 15
® 67 Xy ok
& — - — - — - — - — - — - — - — - — - — - — - — - — - — - — & — - — - — = — X-3s
§ 66
65—
64—
63
LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _ x+3s X-3s X+3s
20 LSL ‘ X ‘ USL 20 LSL USL 0,001
i L 1 99,99
t | | < 01
2 16 \ \ —16 = 99,5
: - M B> :
g2 M 128 < 70 0 ¥
s Nl W & i
£ s | | -8 = o 30 70 &
2 A L2 5 95 '
2 \ \ 8
< 4+ —4 99,5
| | | | @ 0,1
99,99
0 L L L L L L L L L 0 0,001 T T T T T T
63 64 65 66 67 68 69 70 71 72 63 64 65 66 67 68 69 70 71 72
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 67.20 X 67.7223
LSL 62.50 Xmin 66.91 X-3s 66.6283
usL 71.90 Xmax 68.47 X+3s 68.8163
T 9.40 R 1.56 6s 2.1879
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 4.30
Critical capability index Cmk 3.82
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 Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964h Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 67,20
Ord. No 50EAN80JA4 Ser.No 1024210 LSL 62,50

T o USL 71,90
Remark Tq. 80% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.140 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 67,98 67,88 67,86 67,42 67,83 67,66 68,47 67,22 67,00 67,93
1024210 VM1698-4 30,25 32,00 31,50 31,75 32,50 33,25 33,00 33,75 30,25 33,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 67,20 67,54 67,66 67,98 67,20 68,03 67,20 67,15 68,30 67,74
1024210 VM1698-4 29,25 32,25 33,50 32,75 32,75 31,75 32,00 31,50 31,75 31,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 67,98 67,22 68,10 68,13 68,27 67,71 67,76 68,22 67,93 67,57
1024210 VM1698-4 33,75 32,50 31,75 31,50 30,50 30,50 31,75 31,50 32,25 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 67,96 68,05 68,20 67,61 67,66 67,54 67,66 67,83 67,47 67,27
1024210 VM1698-4 31,25 30,75 30,50 30,00 30,75 31,00 29,75 27,00 30,00 29,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 67,88 67,37 67,98 67,61 67,00 67,74 67,74 67,83 68,35 67,52
1024210 VM1698-4 30,00 27,25 29,75 29,25 23,00 30,50 30,00 30,25 30,25 31,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 67,96 67,88 67,15 67,76 67,27 67,57 67,81 67,76 67,52 67,52
1024210 VM1698-4 31,75 28,50 23,50 29,00 32,50 31,75 30,25 30,25 30,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 67,71 68,32 68,03 67,15 67,96 68,44 67,86 67,86 67,22 67,42
1024210 VM1698-4 30,50 29,75 30,50 29,50 28,00 28,75 28,75 30,00 27,50 29,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 67,64 67,27 67,13 67,93 68,10 68,18 67,78 67,05 67,93 67,81
1024210 VM1698-4 29,25 26,00 29,50 30,50 28,25 30,50 27,00 29,75 30,25 30,25

Apex Tool Group GmbH
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964h Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 67,20
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 62,50
T o USL 71,90

Remark Tq. 80% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.140 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 66,91 67,10 67,39 68,22 67,54 68,13 68,20 67,83 67,81 67,59
1024210 VM1698-4 25,75 24,75 30,00 30,00 29,75 30,50 29,50 30,00 30,00 29,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 67,76 67,83 67,81 68,20 67,91 67,59 68,00 67,32 67,42 68,27
1024210 VM1698-4 30,00 29,00 28,75 27,75 27,75 29,75 30,25 29,00 28,50 30,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0964hM .DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  15.01.2018
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0964h Char.Descr. 961604PT-049 Inspection Val. 67,20 4,70 i USL 71,90
Serial No. 147509 Unit Nm 470 ILSL 6250

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No.  816Lab Reference Transducer 120 / 1021548 nges. 100
Evaluation from 15.01.2018 12:48:48 to 15.01.2018 13:03:47
Rem.  Tq. 80% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.140 Nm/A *

72i USL
714
70
2 69+
o J - S o o B - - —
= 67
a i
S 66
"
S 65
64—
63
LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-38-3s
20 LSL ‘x‘ USL 20 LSL USL 0,001
i L 1 99,99
t N < 01
>16- D -16 & 99,5
g ] 11 I 5
g 127 1k 22 = 70 3 =
s i L& Q "
£ s { | -8 = o 30 70 &
2 A L2 5 95 '
2 o 8
< 4+ —4 99,5
| 1l | @ 0,1
ol 99,99
0 \\\\\\\\\\\\\\\\\\\0 0,001 T T T T T T T T
63 64 65 66 67 68 69 70 71 72 63 64 65 66 67 68 69 70 71 72
961604PT-049 [Nm] ND _, 961604PT-049 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 67.20 X 67.6244
LSL 62.50 Xmin 67.37 X-3s 67.3305
usL 71.90 Xmax 67.83 X+3s 67.9183
T 9.40 R 0.46 6s 0.5878
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 15.99
Critical capability index Cmk 14.55
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htwe0006\A ppData\ QUWAQWE\M essWert\2018\CK 0964h1.DFD

SN: CK 0964 Page 22 of 67






Machine Capability Study Page
Tool System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964h Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 67,20
Ord. No 50EAN80JA4 Ser.No 147509 LSL 62,50

T o USL 71,90
Remark Tq. 80% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.140 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147509 961604PT-049 67,62 67,61 67,64 67,59 67,53 67,65 67,51 67,55 67,60 67,53
147509 961604PT-049 31,00 33,00 32,00 32,00 33,00 34,00 33,00 34,00 30,00 34,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
147509 961604PT-049 67,61 67,57 67,62 67,59 67,53 67,55 67,76 67,61 67,82 67,62
147509 961604PT-049 29,00 33,00 34,00 34,00 33,00 33,00 32,00 32,00 32,00 32,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
147509 961604PT-049 67,69 67,64 67,49 67,69 67,82 67,62 67,59 67,65 67,66 67,75
147509 961604PT-049 34,00 33,00 32,00 32,00 31,00 31,00 32,00 32,00 33,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
147509 961604PT-049 67,50 67,80 67,51 67,73 67,66 67,72 67,71 67,55 67,79 67,65
147509 961604PT-049 32,00 32,00 31,00 30,00 32,00 31,00 30,00 28,00 31,00 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
147509 961604PT-049 67,71 67,66 67,80 67,68 67,49 67,67 67,62 67,67 67,63 67,47
147509 961604PT-049 31,00 27,00 31,00 30,00 24,00 31,00 30,00 30,00 31,00 32,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
147509 961604PT-049 67,46 67,56 67,45 67,50 67,69 67,43 67,60 67,75 67,70 67,72
147509 961604PT-049 32,00 29,00 24,00 30,00 32,00 32,00 31,00 31,00 30,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
147509 961604PT-049 67,77 67,56 67,65 67,56 67,45 67,51 67,77 67,69 67,37 67,66
147509 961604PT-049 31,00 30,00 31,00 30,00 29,00 30,00 29,00 30,00 28,00 29,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
147509 961604PT-049 67,72 67,60 67,61 67,54 67,54 67,69 67,77 67,60 67,66 67,55
147509 961604PT-049 30,00 27,00 30,00 31,00 29,00 31,00 27,00 30,00 31,00 31,00

Apex Tool Group GmbH
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964h Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 67,20
Ord. No 50EANB0JA4 Ser.No 147509 LSL 62,50
T o USL 71,90

Remark Tq. 80% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.140 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
147509 961604PT-049 67,58 67,56 67,56 67,76 67,67 67,63 67,72 67,73 67,56 67,69
147509 961604PT-049 26,00 25,00 30,00 31,00 30,00 31,00 30,00 31,00 30,00 30,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147509 961604PT-049 67,49 67,72 67,63 67,66 67,60 67,62 67,83 67,57 67,46 67,54
147509 961604PT-049 30,00 29,00 29,00 28,00 28,00 30,00 31,00 29,00 28,00 30,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QWA\QWE\M essWert\2018\CK 0964h1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: 50EAN80JA4 Angle degree: 30°
Serial no: CKO0964 Test torque: 67,2 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  15.01.2018
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0964g Char.Descr. VM 1698-4 Inspection Val. 67,20 4,70 i USL 71,90
Serial No. 1024210 Unit Nm 470 ILSL 6250

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No.  816Lab Reference Transducer 120 / 1021548 nges. 100
Evaluation from 15.01.2018 11:58:26 to 15.01.2018 12:45:57
Rem.  Tq. 80% soft * +/-7% * Tg-Cal.: 86.0 Nm* Cur-Cal.: 4.140 Nm/A *

72 usL
71
1 707
'E 69
< 687 X+3s
X 67
[%e) |
é‘ 66 X-3s
65—
64—
63
LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s _X+3s x-3s _ X+3s
30 7LSL ‘ >‘( ‘ USLﬁ 30 LSL )‘< - USL 0,001
o] | | F 1 99,99 I
a Coc S w 0,1
S ol EBE 99,5 e
c 7 | E | |
g 20 N ~208 ; % gF = 5
S N N F S s 70 : )
= 15j ‘ ‘\ ‘ jl5 g f=an ‘ o
5‘5’ . | F & o 30 ‘ \ 70 &
= 4 E o ,
10— ‘ ‘ =10 2 5 i 95 !
2 | | FS L 99,5
. ‘ /I I o & 01 i |
] \ B i 99,99
0 T 1 T \’5/‘\ \‘\t\ LI B B B 0 0,001 T T \/ \‘ \‘ T T T T
63 64 65 66 67 68 69 70 71 72 63 64 65 66 67 68 69 70 71 72
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 67.20 X 66.8206
LSL 62.50 Xmin 66.12 X-3s 66.0005
usL 71.90 Xmax 67.71 X+3s 67.6407
T 9.40 R 1.59 6s 1.6402
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 5.73
Critical capability index Cmk 5.27
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 Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964g Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 67,20
Ord. No 50EAN80JA4 Ser.No 1024210 LSL 62,50
- S USL 71,90

Remark Tq. 80% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.140 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 66,54 66,69 66,42 66,54 67,00 66,81 67,22 66,39 66,71 67,25
1024210 VM1698-4 338,75 | 359,50 & 323,00 | 368,00 | 355,75 & 349,25 352,25 353,75 | 368,00 | 361,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 66,91 66,52 66,71 67,17 66,78 66,61 67,20 66,73 66,76 66,56
1024210 VM1698-4 322,00 | 362,25 | 353,25 | 358,25 | 352,00 @ 355,00 366,75 358,50 @ 358,75 | 357,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 66,73 66,93 66,76 67,08 66,52 66,64 67,30 66,83 66,86 66,78
1024210 VM1698-4 303,50 | 346,50 @ 363,00 @ 363,75 | 353,25 353,50 349,50 362,25 | 401,25 | 362,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 66,81 66,76 66,64 66,54 67,37 67,08 66,69 66,78 67,27 66,86
1024210 VM1698-4 362,00 | 320,50 @ 348,25 | 364,25 | 366,75 @ 369,75 368,25 @ 360,25 | 369,25 | 370,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 67,03 67,13 66,91 66,52 66,86 66,88 66,81 66,71 66,52 66,73
1024210 VM1698-4 368,00 | 363,50 @ 363,50 | 349,50 | 364,25 363,75 364,00 375,50 @ 352,50 | 368,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 66,76 67,05 66,83 67,08 66,66 66,56 66,52 66,69 66,61 66,78
1024210 VM1698-4 298,75 | 366,00 | 347,25 | 371,50 | 319,50 376,50 | 371,75 371,50 | 294,50 | 388,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 66,95 66,76 66,98 66,37 66,47 66,88 67,25 66,71 66,69 66,81
1024210 VM1698-4 370,50 | 376,50 | 368,75 | 360,00 | 347,75 @ 376,00 362,50 364,50 @ 363,75 | 360,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 66,66 66,56 66,76 67,30 67,20 66,81 66,73 66,69 66,49 66,71
1024210 VM1698-4 350,75 | 368,50 | 324,25 | 351,75 | 357,50 @ 377,25 373,75 @ 403,75 | 372,50 | 405,75
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\CK 0964gM .DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964g Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 67,20
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 62,50

T o USL 71,90
Remark Tq. 80% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.140 Nm/A *
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 67,37 67,13 66,54 66,12 66,61 66,73 67,10 67,42 66,76 67,22
1024210 VM1698-4 368,00 367,50 362,00 365,75 360,50 364,75 358,00 374,25 367,75 369,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 67,03 66,86 66,98 67,10 67,71 66,64 66,39 66,61 66,98 66,59
1024210 VM1698-4 364,75 366,00 369,25 347,00 372,25 372,25 365,50 322,00 366,75 356,25
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  15.01.2018
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0964g Char.Descr. 961604PT-049 Inspection Val. 67,20 4,70 i UsL 71,90
Serial No. 147509 Unit Nm 470 ILSL 6250
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 120/ 1021548 nges. 100
Evaluation from 15.01.2018 11:58:25 to 15.01.2018 12:45:57
Rem.  Tq. 80% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.140 Nm/A *
72 usL
714
70
2 69
g 68| _
E 7 JPEOSe 0o St R S ER HRO TS TN R AT T S DB ST T AT TR R IRTT X FHBS
o i
S 66
"
S 65
64—
63
LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x38s
20 LSL ‘x‘ USL 20 LSL USL 0,001
i L 1 99,99
1 i < 0,1
>16- il -16 & 99,5
g ] I I 5
g 127 i 22 = 70 3 =
s I L& Q "
£ s (| -8 = o 30 70 &
2 L2 5 95 !
2 I 8
< 4+ 4 o 99,5
| 1 | @ 0,1
| [ 99,99
0 \\\\\\\\\\\\\\\\\\\0 0,001 T T T T T T T T
63 64 65 66 67 68 69 70 71 72 63 64 65 66 67 68 69 70 71 72
961604PT-049 [Nm] ND _, 961604PT-049 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 67.20 X 67.3022
LSL 62.50 Xmin 67.21 X-3s 67.1246
usL 71.90 Xmax 67.47 X+3s 67.4798
T 9.40 R 0.26 6s 0.3552
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 26.47
Critical capability index Cmk 25.89
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 Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964g Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 67,20
Ord. No 50EAN80JA4 Ser.No 147509 LSL 62,50
- S USL 71,90

Remark Tq. 80% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.140 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147509 961604PT-049 67,22 67,34 67,33 67,24 67,36 67,21 67,32 67,29 67,23 67,34
147509 961604PT-049 340,00 | 362,00 @ 324,00 @ 369,00 | 358,00 350,00 353,00 354,00 367,00 | 364,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
147509 961604PT-049 67,31 67,24 67,21 67,32 67,36 67,30 67,23 67,27 67,31 67,27
147509 961604PT-049 323,00 | 365,00 @ 355,00 | 359,00 | 356,00 358,00 368,00 363,00 376,00 | 362,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
147509 961604PT-049 67,27 67,31 67,24 67,35 67,26 67,25 67,39 67,23 67,34 67,29
147509 961604PT-049 305,00 | 347,00 @ 364,00 @ 365,00 | 353,00 353,00 351,00 362,00 @ 402,00 | 366,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
147509 961604PT-049 67,23 67,22 67,39 67,32 67,41 67,39 67,33 67,21 67,39 67,27
147509 961604PT-049 362,00 | 320,00 @ 350,00 | 366,00 | 369,00 373,00 369,00 362,00 371,00 | 372,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
147509 961604PT-049 67,30 67,37 67,34 67,39 67,37 67,30 67,24 67,30 67,28 67,31
147509 961604PT-049 370,00 | 363,00 @ 364,00 @ 350,00 | 365,00 364,00 36500 379,00 353,00 | 370,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
147509 961604PT-049 67,27 67,33 67,22 67,21 67,26 67,29 67,24 67,24 67,28 67,32
147509 961604PT-049 300,00 | 366,00 @ 349,00 | 373,00 | 321,00 @ 379,00 372,00 375,00 @ 294,00 | 397,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
147509 961604PT-049 67,33 67,28 67,27 67,25 67,27 67,33 67,31 67,25 67,31 67,30
147509 961604PT-049 373,00 | 379,00 @ 368,00 @ 361,00 | 362,00 379,00 367,00 365,00 @ 366,00 | 361,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
147509 961604PT-049 67,29 67,27 67,21 67,37 67,41 67,32 67,23 67,39 67,21 67,36
147509 961604PT-049 351,00 | 370,00 @ 325,00 | 354,00 | 358,00 379,00 376,00 405,00 @ 372,00 | 407,00
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964g Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 67,20
Ord. No 50EAN80JA4 Ser.No 147509 LSL 62,50
- S USL 71,90

Remark Tq. 80% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.140 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
147509 961604PT-049 67,33 67,35 67,31 67,30 67,21 67,30 67,47 67,42 67,36 67,33
147509 961604PT-049 370,00 | 367,00 @ 364,00 @ 367,00 | 362,00 365,00 358,00 376,00 367,00 | 371,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147509 961604PT-049 67,32 67,32 67,33 67,27 67,41 67,31 67,23 67,40 67,25 67,39
147509 961604PT-049 366,00 | 365,00 @ 371,00 | 347,00 | 375,00 372,00 366,00 323,00 @ 370,00 | 357,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\CK 0964g1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: 50EAN80JA4 Angle degree: 360°
Serial no: CKO0964 Test torque: 67,2 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time

SN: CK 0964 Page 32 of 67





Homologation of nutrunners

Document-Number: 014/2017

Date:

Note:

17.09.2018

Test sheet no. 4

Machine Capability Study 100 %

Multi-stage tightening system Speed 50 rpm
Single-stage tightening system [l Speed 100 %
Manufacturer: Apex Tool Group GmbH Serial no:
Test torque: Tq max. 80,00 Nm
Hard joint (H) 482,30 Nm / Revolution
Soft joint (L) 39,73 Nm / Revolution

H
Tolerance down / up 74,40 - 85,60 Nm
Tolerance down / up 7%
Average torque 80,38 Nm
Standard deviation 0,41 Nm
Torque scatter (99,73%) 2,47 Nm
Cn 4,54
Crnk 4,23
Min. C, hard/soft (lowest value) 4,54
Min. C, hard/soft (lowest value) 4,23

Capability is reached if minimum C,, value 21.67

SN: CK 0964 Page 33 of 67

Annex 2

Page 3 of 3

7,5%

670 rpm

CK0964

Angle degree 30°

Angle degree 360°

L

74,40 - 85,60 Nm
7%
79,45 Nm
0,32 Nm
1,90 Nm
5,89
5,32





Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date 15.01.2018
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0964b Char.Descr. VM 1698-4 Inspection Val. 80,00 5,60 i USL 85,60

Serial No. 1024210 Unit Nm 560 ILSL 7440
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 120/ 1021548 nges. 100
Evaluation from 15.01.2018 13:08:03 to 15.01.2018 13:21:27

Rem.  Tq. 100% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.964 Nm/A *

861 usL
84
1 |
£& X+3s
- v, % . K s S OB s
T o st s e b e s P IR
< - - = - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — X-3s
2 78
76—
| LsL
745 T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-3s _ x+3s x3s _ X+3s
20 LSL ‘ X ‘ USL 20 LSL ‘ )‘< ‘ USL 0,001
. | | - 99,99 B o1
316 o ~16 £ 99,5 AR ’
g - N g, = E=mEr = 5
g12 | 28 = 70 e = 0 ¥
= o ‘ ‘\ ‘ I g = \ N \ o
[} = Q L
5 g | | | g ..q_J o 30 : : 70 <
2 L2 5 Fa 95 !
g | | k| AN
< 4 -4 T i 99,5
| | | | @ 0,1 : !
| ‘ | 99,99
0 L L L TV\ L L L L L 0 0,001 T T T T T ! T ‘\ \‘ T T T T
74 75 76 77 78 79 80 81 82 83 84 85 86 74 75 76 77 78 79 80 81 82 83 84 85 86
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 80.00 X 80.3826
LSL 74.40 Xmin 79.58 X-3s 79.1481
usL 85.60 Xmax 81.34 X+3s 81.6171
T 11.20 R 1.76 6s 2.4689
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 MLl1i4 O = Sint
Potential Capability index = Cm 4.54
Critical capability index = Cmk 4.23
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 Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964b Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 80,00
Ord. No 50EAN80JA4 Ser.No 1024210 LSL 74,40

T o USL 85,60
Remark Tq. 100% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.964 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 80,02 79,90 80,97 80,61 80,63 80,51 80,21 80,31 80,07 80,09
1024210 VM1698-4 29,25 28,50 30,50 29,50 28,25 30,50 29,50 28,75 29,75 29,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 80,83 80,36 80,31 80,65 80,17 80,43 79,95 80,34 79,65 80,85
1024210 VM1698-4 30,25 30,00 29,75 30,50 28,75 29,50 30,75 29,75 28,50 29,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 80,48 79,99 81,17 79,65 80,43 79,92 79,80 80,39 81,07 79,92
1024210 VM1698-4 30,25 28,75 30,00 28,25 29,50 28,50 28,50 31,00 29,25 31,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 79,70 80,31 80,56 80,36 80,36 79,97 80,34 81,04 79,82 80,65
1024210 VM1698-4 28,25 28,00 29,75 29,00 28,00 27,25 29,25 29,75 29,00 29,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 80,61 80,63 79,78 80,56 80,26 80,85 80,36 80,04 80,07 80,75
1024210 VM1698-4 28,50 30,00 28,75 29,50 28,50 29,50 29,25 30,25 29,25 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 80,73 79,87 80,97 80,70 80,43 80,48 79,92 80,53 80,21 80,68
1024210 VM1698-4 29,50 29,25 30,00 30,00 28,50 29,00 27,25 30,00 29,25 28,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 80,29 80,56 80,95 80,02 80,34 80,92 80,48 79,58 81,00 80,58
1024210 VM1698-4 27,00 29,75 27,75 29,75 29,50 29,75 28,50 28,00 29,75 28,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 80,87 80,53 80,68 81,34 80,51 80,36 80,56 80,24 80,17 79,95
1024210 VM1698-4 28,25 29,50 30,00 29,25 29,50 30,50 28,75 28,75 28,50 28,75

Apex Tool Group GmbH
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964b Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 80,00
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 74,40
T o USL 85,60

Remark Tq. 100% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.964 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 80,02 80,07 81,14 81,14 80,58 80,36 80,14 80,14 80,14 81,17
1024210 VM1698-4 30,00 29,00 30,00 28,50 29,00 29,00 28,75 28,00 28,00 28,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 80,78 79,90 80,41 81,19 79,80 79,58 80,36 79,78 80,17 80,24
1024210 VM1698-4 29,25 31,00 29,75 30,75 28,75 28,25 28,50 29,50 28,75 30,25
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0964bM .DFD

SN: CK 0964 Page 36 of 67





Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  15.01.2018
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0964b Char.Descr. 961604PT-049 Inspection Val. 80,00 5,60 i USL 85,60
Serial No. 147509 Unit Nm 560 |LSL 7440 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No.  816Lab Reference Transducer 120/ 1021548 nges. 100
Evaluation from 15.01.2018 13:08:02 to 15.01.2018 13:21:26
Rem.  Tq. 100% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.964 Nm/A *

861 USL
1 84
T
Z.82
R - B | s
S 80—+— ,9%%, éxggi i - CIROS TRTIRT I TIRRR IO e i 7, T IRRTIRLTR de{: : POSEIOTSEFRITC X X-3s
T
o
Q78
[{e)
lo)) -
76—
| LSL
745 I I I I I I I I I I
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-38+3s
20 LSL ‘>‘(‘ USL 20 LSL USL 0,001
| L 1 99,99
i ] 2 01
2 16 K —16 & 99,5
§ I -3, % 5
g 127 1K 22 = 70 3 =
s Il L& Q "
£ s i | -8 = o 30 70 &
2 A L2 5 95 '
g Il k|
< 4+ —4 99,5
| T | @ 0,1
| I‘l 99,99
0\\\\\\\\\\\\\\\\\\\\\\\\\0 0,001 T T T T T T T T T T T
74 75 76 77 78 79 80 81 82 83 84 85 86 74 75 76 77 78 79 80 81 82 83 84 85 86
961604PT-049 [Nm] ND _, 961604PT-049 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 80.00 X 80.4389
LSL 74.40 Xmin 80.15 X-3s 80.0087
USL 85.60 Xmax 80.75 X+3s 80.8691
T 11.20 R 0.60 6s 0.8604
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 13.02
Critical capability index Cmk 12.00
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 Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964b Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 80,00
Ord. No 50EAN80JA4 Ser.No 147509 LSL 74,40

T o USL 85,60
Remark Tq. 100% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.964 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147509 961604PT-049 80,44 80,50 80,28 80,60 80,68 80,23 80,48 80,33 80,32 80,67
147509 961604PT-049 30,00 29,00 31,00 30,00 29,00 31,00 30,00 30,00 31,00 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
147509 961604PT-049 80,65 80,35 80,27 80,18 80,44 80,36 80,62 80,47 80,46 80,42
147509 961604PT-049 31,00 30,00 30,00 31,00 29,00 30,00 31,00 31,00 29,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
147509 961604PT-049 80,60 80,49 80,55 80,41 80,54 80,21 80,38 80,44 80,67 80,25
147509 961604PT-049 31,00 29,00 31,00 29,00 30,00 29,00 29,00 32,00 30,00 32,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
147509 961604PT-049 80,36 80,43 80,75 80,58 80,42 80,53 80,46 80,38 80,24 80,42
147509 961604PT-049 29,00 29,00 30,00 29,00 28,00 28,00 30,00 31,00 30,00 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
147509 961604PT-049 80,58 80,41 80,21 80,15 80,46 80,50 80,28 80,34 80,28 80,58
147509 961604PT-049 29,00 31,00 29,00 31,00 29,00 31,00 29,00 31,00 30,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
147509 961604PT-049 80,28 80,47 80,37 80,41 80,16 80,25 80,54 80,58 80,16 80,57
147509 961604PT-049 30,00 30,00 31,00 31,00 29,00 29,00 28,00 30,00 30,00 29,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
147509 961604PT-049 80,65 80,55 80,67 80,64 80,57 80,57 80,28 80,37 80,59 80,55
147509 961604PT-049 28,00 30,00 29,00 30,00 30,00 31,00 29,00 29,00 30,00 29,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
147509 961604PT-049 80,23 80,31 80,42 80,53 80,42 80,22 80,55 80,58 80,40 80,32
147509 961604PT-049 29,00 30,00 31,00 30,00 30,00 31,00 29,00 29,00 29,00 29,00

Apex Tool Group GmbH
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964b Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 80,00
Ord. No 50EANB0JA4 Ser.No 147509 LSL 74,40
T o USL 85,60

Remark Tq. 100% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.964 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
147509 961604PT-049 80,23 80,65 80,65 80,66 80,50 80,60 80,55 80,46 80,42 80,32
147509 961604PT-049 31,00 29,00 31,00 29,00 29,00 29,00 29,00 29,00 29,00 29,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147509 961604PT-049 80,45 80,42 80,41 80,50 80,28 80,43 80,36 80,38 80,49 80,27
147509 961604PT-049 30,00 31,00 30,00 31,00 30,00 29,00 29,00 30,00 29,00 31,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: S50EAN80JA4 Angle degree:  30°
Serial no: CK0964 Test torque: 80,0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  15.01.2018
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0964a Char.Descr. VM 1698-4 Inspection Val. 80,00 5,60 i USL 85,60
Serial No. 1024210 Unit Nm 560 ILSL 7440
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 120/ 1021548 nges. 100
Evaluation from 15.01.2018 13:42:42 to 15.01.2018 14:51:30
Rem.  Tq. 100% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.964 Nm/A *
861 usL
84
1 |
'E 82
Z
Y80 T T T T T T e K T T X T T T X T e T X+3s
s . . — - " """ —-"—"-"— - —"-"— - — - —' - — -"'— - — ==V — - — - — - — X-3s
S 784
76—
| LsL
745 T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s _Xx+3s X-3s _ x+3s
205k e USL 29 LSL — USL 0,001
i L 1 99,99 7
t g = RERY 01
216 N 16 & 99,5 o,
|
§ Ml -3 95 — 5
512 ‘ L1285 R = <
o w w S & 70 g 30 8
s ] ¥ 1 L& S S8 9
[ = t | T
£ 8- | 5 g = o 30 o | 70 &
2 A \ L2 5 ‘ 95 '
2 \ \ 8 P
< 4 —4 @ VAl 99,5
| | | | x 0,1 v : !
y - 99,99
0 1T r 1 Tt T T T T T T] 0 0,001 T T T T f T T T T T T T
74 75 76 77 78 79 80 81 82 83 84 85 86 74 75 76 77 78 79 80 81 82 83 84 85 86
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 80.00 X 79.4510
LSL 74.40 Xmin 78.75 X-3s 78.5010
usL 85.60 Xmax 80.17 X+3s 80.4010
T 11.20 R 1.42 6s 1.9000
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 5.89
Critical capability index Cmk 5.32
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964a Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 80,00
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 74,40
T o USL 85,60

Remark Tq. 100% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.964 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 79,29 79,70 79,36 79,73 79,12 79,75 79,34 79,31 79,43 79,70
1024210 VM1698-4 363,25 | 321,75 | 375,75 | 353,75 | 368,00 @ 354,00 348,75 363,75 | 376,00 | 366,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 79,41 79,21 79,53 79,14 79,78 79,75 79,70 79,85 79,34 79,63
1024210 VM1698-4 355,75 | 316,75 | 360,50 | 349,25 | 356,00 396,50 377,00 361,00 @ 363,50 | 376,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 79,65 79,34 78,97 78,92 79,85 79,24 78,92 79,63 79,04 79,24
1024210 VM1698-4 352,25 | 347,25 | 293,75 | 363,25 | 363,25 @ 355,75 374,75 @ 372,75 | 356,00 | 349,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 79,85 79,73 79,53 79,38 79,97 80,07 79,56 79,46 79,12 79,51
1024210 VM1698-4 380,00 | 319,50 @ 362,25 | 363,75 | 359,50 & 358,75 380,50 @ 373,00 @ 346,75 | 346,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 80,07 79,34 79,29 79,14 79,34 79,48 79,82 79,34 79,68 79,63
1024210 VM1698-4 352,50 | 305,25 @ 376,25 | 336,50 | 370,75 @ 364,50 364,00 355,25 | 399,00 | 311,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 79,56 79,24 79,21 79,19 79,60 79,70 79,51 79,02 79,65 80,17
1024210 VM1698-4 376,25 | 365,50 | 353,50 | 365,25 | 315,00 @ 340,50 371,50 @ 342,75 | 376,75 | 364,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 79,04 78,85 79,07 79,53 79,46 79,63 79,80 79,21 79,73 79,26
1024210 VM1698-4 370,25 | 375,75 | 347,00 | 355,25 | 366,50 @ 372,25 316,25 366,75 | 355,50 | 364,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 79,48 78,75 79,12 79,90 78,90 80,14 79,68 79,31 79,38 78,80
1024210 VM1698-4 375,50 | 358,50 | 344,50 | 314,00 | 349,00 360,75 376,50 @ 362,00 @ 373,25 | 356,75
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964a Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 80,00
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 74,40

T o USL 85,60
Remark Tq. 100% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.964 Nm/A *
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 79,16 79,87 79,53 79,34 79,56 79,85 79,97 79,82 78,99 79,48
1024210 VM1698-4 399,00 360,25 365,75 360,75 366,50 377,50 358,00 368,50 366,75 361,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 79,09 79,43 78,97 79,38 79,19 79,29 79,56 79,34 79,75 79,46
1024210 VM1698-4 359,50 361,25 366,75 345,00 309,75 354,00 369,00 353,75 355,75 365,00
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date 15.01.2018
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0964a Char.Descr. 961604PT-049 Inspection Val. 80,00 5,60 i USL 85,60
Serial No. 147509 Unit Nm 560 |LSL 7440 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 120/ 1021548 nges. 100
Evaluation from 15.01.2018 13:42:42 to 15.01.2018 14:51:30
Rem.  Tq. 100% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.964 Nm/A *
861 usL
1 84
T
Z.82-
g
S go_mossaEes R TG ER IR RTINS TSR BT R XS
&
o
9 78
(o]
lo)) -
76—
| LSL
745 T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*333s X
20 LSL ‘)‘<‘ USL 20 LSL USL 0,001
i | 1 99,99
1 ||l < 0,1
2 16 it -16 & 99,5
g I -3, % 5
8127 1 23 = 70 30 X
@ Il 8T o
% g -8 = o 30 70 &
8 | i | 2 5 95 l
g [ 8
< 4 4 o 99,5
| 1 | @ 0,1
| 99,99
0 T T T T T T T T T T T I T T 11T 0 0,001 T T T T T T T T T T T

74 75 76 77 78 79 80 81 82 83 84 85 86
961604PT-049 [Nm] ND _,

74 75 76 77 78 79 80 81 82 83 84 85 86

961604PT-049 [Nm] ND _,

Drawing Values Collected Values Statistics
Tm 80.00 X 80.1322
LSL 74.40 Xmin 80.00 X-3s 79.9082
usL 85.60 Xmax 80.29 X+3s 80.3562
T 11.20 R 0.29 6s 0.4479
N<T> 100 p<T> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 25.00
Critical capability index Cmk 24.41
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Machine Capability Study Page

Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964a Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 80,00
Ord. No 50EANB0JA4 Ser.No 147509 LSL 74,40
T o USL 85,60

Remark Tq. 100% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.964 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147509 961604PT-049 80,15 80,13 80,19 80,20 80,10 80,10 80,07 80,14 80,09 80,20
147509 961604PT-049 365,00 | 355,00 @ 378,00 | 354,00 | 369,00 357,00 349,00 365,00 @ 378,00 | 378,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
147509 961604PT-049 80,09 80,10 80,21 80,09 80,25 80,16 80,09 80,02 80,11 80,03
147509 961604PT-049 360,00 | 316,00 @ 362,00 | 350,00 | 360,00 398,00 379,00 362,00 @ 365,00 | 379,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
147509 961604PT-049 80,27 80,20 80,11 80,02 80,09 80,19 80,06 80,03 80,26 80,06
147509 961604PT-049 318,00 | 348,00 & 294,00 | 365,00 | 364,00 358,00 379,00 375,00 @ 361,00 | 350,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
147509 961604PT-049 80,26 80,21 80,10 80,20 80,15 80,14 80,21 80,19 80,05 80,11
147509 961604PT-049 381,00 | 321,00 @ 363,00 @ 366,00 | 361,00 359,00 382,00 375,00 @ 348,00 | 347,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
147509 961604PT-049 80,21 80,03 80,07 80,05 80,12 80,11 80,24 80,18 80,29 80,02
147509 961604PT-049 354,00 | 307,00 @ 378,00 | 362,00 | 373,00 365,00 36500 359,00 402,00 | 312,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
147509 961604PT-049 80,15 80,22 80,17 80,16 80,16 80,15 80,15 80,06 80,15 80,23
147509 961604PT-049 378,00 | 367,00 @ 354,00 @ 367,00 | 315,00 @ 341,00 373,00 344,00 @ 379,00 | 366,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
147509 961604PT-049 80,12 80,19 80,13 80,02 80,19 80,16 80,05 80,15 80,25 80,07
147509 961604PT-049 371,00 | 375,00 @ 348,00 @ 361,00 | 368,00 373,00 317,00 368,00 357,00 | 365,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
147509 961604PT-049 80,09 80,03 80,17 80,00 80,00 80,25 80,18 80,20 80,07 80,13
147509 961604PT-049 377,00 | 359,00 386,00 @ 377,00 | 351,00 361,00 377,00 365,00 @ 377,00 | 358,00
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964a Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 80,00
Ord. No 50EANB0JA4 Ser.No 147509 LSL 74,40
T o USL 85,60

Remark Tq. 100% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.964 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
147509 961604PT-049 80,26 80,13 80,22 80,06 80,09 80,23 80,25 80,16 80,09 80,01
147509 961604PT-049 401,00 | 361,00 @ 366,00 @ 363,00 | 378,00 @ 380,00 360,00 371,00 @ 368,00 | 363,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147509 961604PT-049 80,03 80,08 80,10 80,00 80,08 80,02 80,14 80,21 80,19 80,07
147509 961604PT-049 361,00 | 363,00 368,00 @ 346,00 | 311,00 358,00 375,00 353,00 357,00 | 366,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: 50EAN80JA4 Angle degree: 360°
Serial no: CKO0964 Test torque: 80,0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Homologation of nutrunners

Annex 3
Document-Number 014/2017
Date: 17.09.2018 Page 1 of 2

General Specifications

Manufacturer: Apex Tool Group GmbH Tool type: Right Angle Tool
Model: 50EAN80JA4 Serial no: CK0964
Torque range: 16 Nm to 80 Nm

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

Capability examination

Snugfit value: 16 Nm Torque tolerance £ 7 %
Target torque: 48 Nm Tolerance: 3,67 % +1,83%
Angle degree: 40° Tolerance: 6,8° + 3,4°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 47,39 40,00 47.60 39,25 0,21 0,75
2 47,47 40,00 47.40 39,00 0,07 1,00
3 47,78 40,00 47,81 38.25 0,03 1,75
4 47,36 40,00 47,72 38,75 0,36 1,25
5 47,55 40,00 47,90 39,50 0,35 0,50
6 47,68 40,00 47,57 39,50 0,11 0,50
7 47,43 40,00 47,55 39,50 0,12 0,50
8 46,60 40,00 46,71 38,00 0,11 2,00
9 47,71 40,00 47,19 37.75 0,52 2,25
10 47,67 40,00 47,81 38,50 0,14 1,50
11 47,35 40,00 47,90 3975 0,55 0,25
12 47,85 40,00 47,37 39,00 0,48 1,00
13 46,92 40,00 47,20 38.75 0,28 1,25
14 47,02 40,00 47,23 39,00 0,21 1,00
15 46,80 40,00 47,36 39.25 0,56 0,75
16 47,16 40,00 47,62 39.25 0,46 0,75
17 46,37 40,00 46,49 39,50 0,12 0,50
18 47,44 40,00 47,29 39.25 0,15 0,75
19 46,95 40,00 47,30 39,00 0,35 1,00

20 47,81 40,00 47,55 38.25 0,26 1,75
21 47,30 40,00 47,50 39.25 0,20 0,75
22 46,33 40,00 46,43 37.75 0,10 2,25
23 47,55 40,00 47,19 39,00 0,36 1,00
24 46,71 40,00 46,68 39.25 0,03 0,75
25 47,84 40,00 47,70 38,00 0,14 2,00
26 47,25 40,00 47,56 39,50 0,31 0,50
27 47,67 40,00 47,51 3975 0,16 0,25
28 47,26 40,00 47,65 3975 0,39 0,25
29 47,47 40,00 47,19 39,00 0,28 1,00
30 47,10 40,00 47,23 39,00 0,13 1,00
31 47,34 40,00 47.45 39.25 0,11 0,75
32 56,10 40,00 56,78 39,00 0,68 1,00
33 47,10 40,00 47,22 37,50 0,12 2,50
34 46,98 40,00 47,14 3875 0,16 1,25
35 47,39 40,00 47,55 39,50 0,16 0,50
36 46,55 40,00 46,95 38,00 0,40 2,00
37 47,05 40,00 46,85 3975 0,20 0,25
38 46,60 40,00 46,85 38,00 0,25 2,00
39 46,54 40,00 46.65 39,00 0,11 1,00
40 47,15 40,00 47,33 37.75 0,18 2,25
41 47,45 40,00 47,33 39.25 0,12 0,75
42 47,65 40,00 47,50 38,00 0,15 2,00
43 47,36 40,00 47,35 39,50 0,01 0,50
44 47,18 40,00 47.68 3975 0,50 0,25
45 47,30 40,00 47,67 39,50 0,37 0,50
46 47,11 40,00 47.44 39.25 0,33 0,75
47 47,43 40,00 47,34 37.75 0,09 2,25
48 47,63 40,00 47,62 38,00 0,01 2,00
49 47,78 40,00 47,87 3975 0,09 0,25
50 47,54 40,00 47,58 39.25 0,04 0,75
51 47,34 40,00 47,19 37.75 0,15 2,25
52 47,15 40,00 47.45 39.25 0,30 0,75
53 47,49 40,00 47,11 37,50 0,38 2,50
54 47,63 40,00 47,54 38.25 0,09 1,75
55 47,32 40,00 47.68 38.25 0,36 1,75
56 47,31 40,00 47,37 39.25 0,06 0,75
57 47,35 40,00 47,28 39.25 0,07 0,75
58 47,39 40,00 47,23 39,00 0,16 1,00
59 47,10 40,00 47,38 39,50 0,28 0,50
60 57,18 40,00 56,98 39,00 0,20 1,00
61 47,28 40,00 47,58 39,50 0,30 0,50
62 47,50 40,00 47,39 39,00 0,11 1,00
63 47,14 40,00 47,25 39.25 0,11 0,75
64 47,07 40,00 46,94 39.25 0,13 0,75
65 46,68 40,00 46.64 37,50 0,04 2,50
66 46,94 40,00 47,25 3975 0,31 0,25
67 46,78 40,00 47,10 3975 0,32 0,25
68 47,17 40,00 47,26 39,00 0,09 1,00
69 47,26 40,00 47,23 37,50 0,03 2,50
70 47,01 40,00 47.49 39,25 0,48 0,75
71 46,86 40,00 46,77 38.25 0,09 1,75
72 47,84 40,00 47.60 39.25 0,24 0,75
73 47,05 40,00 47.43 39,50 0,38 0,50
74 47,48 40,00 47,30 39.25 0,18 0,75
75 47,31 40,00 47,58 39,50 0,27 0,50
76 47,65 40,00 47.47 39.25 0,18 0,75
77 52,19 40,00 52,53 39,00 0,34 1,00
78 46,57 40,00 47.23 39.25 0,66 0,75
79 47,28 40,00 47,27 39,00 0,01 1,00
80 47,21 40,00 47.40 39.25 0,19 0,75
81 47,48 40,00 47.40 38,00 0,08 2,00
82 47,10 40,00 47,51 40,00 0,41 0,00
83 46,39 40,00 46,66 3975 0,27 0,25
84 47,35 40,00 47,31 39,00 0,04 1,00
85 47,15 40,00 47.45 38,00 0,30 2,00
86 47,19 40,00 47.41 39,50 0,22 0,50
87 46,72 40,00 47,51 3775 0,79 2,25
88 47,04 40,00 46,93 3975 0,11 0,25
89 47,76 40,00 47.60 3975 0,16 0,25
90 47,17 40,00 47,51 38,00 0,34 2,00
91 46,46 40,00 46,81 39.25 0,35 0,75
92 46,82 40,00 47,54 39,50 0,72 0,50
93 46,72 40,00 47.47 39.25 0,75 0,75
94 46,84 40,00 46,58 39.25 0,26 0,75
95 47,47 40,00 47,36 39,50 0,11 0,50
96 47,32 40,00 47,53 40,00 0,21 0,00
97 47,41 40,00 47.43 39.25 0,02 0,75
98 47,39 40,00 47.40 39,50 0,01 0,50
99 47,31 40,00 47,55 39,50 0,24 0,50
100 47,31 40,00 47.73 3975 0,42 0,25
Standard deviation: 0,176 0,675
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Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: 50EAN80JA4 Serialno:  CK0964
Target torque: 48,0 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction
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Rem.  Tqg. 60% Angle 40° * +/-5° * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.416 Nm/A *

Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  15.01.2018
Ord. No. 50EAN80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0964k 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 Homologation Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No.  816Lab Reference Transducer 50 / 1024729 nges. 100
Evaluation from 15.01.2018 11:22:03 to 15.01.2018 11:36:00

USL
X+3s
5
X-3s
LSL
Value No. _,
X-3s _ X+3s X-3s _ X+3s
30 7LSL ‘ >‘( ‘ USLﬁ 30 LSL ‘ X USL 0,001
B ‘ ‘ ‘ r 1 99,99 ‘
P Foc T i 0,1
3‘25 | | : | C 25 é, 99,5 ;
c 7 C \
g 20 \ | | ~208 ; % ‘ ° -
g ! ‘ ! F S s 70 ‘ )
= 15j ‘ ‘ jl5 g f=an ‘ o
27 F & o 30 ‘ )8 70 -
= - - () I
g 10 | | S10 2 5 gy 95 !
< .- | | S | 99,5
o | | oo 0.1 '
] | B | 99,99
00— n L O B B 0 0,001 T T T T T T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
VM1698-4 [Grad] ND _, VM1698-4 [Grad] ND _,
Drawing Values Collected Values Statistics
Tm 40.00 X 38.9825
LSL 35.00 Xmin 37.50 X-3s 36.9564
USL 45.00 Xmax 40.00 X+3s 41.0086
T 10.00 R 2.50 6s 4.0522
N<T> 100 p<T> 100.00000 %
n >ysL 0 p>usL 0.00000%
n < s 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 2.47
Critical capability index = Cmk 1.97
¢ 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 Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964k Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 52,05
Ord. No 50EAN80JA4 Ser.No 1024210 LSL 36,32

T o USL 70,44
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.416 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 47,60 47,40 47,81 47,72 47,90 47,57 47,55 46,71 47,19 47,81
1024210 VM1698-4 39,25 39,00 38,25 38,75 39,50 39,50 39,50 38,00 37,75 38,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 47,90 47,37 47,20 47,23 47,36 47,62 46,49 47,29 47,30 47,55
1024210 VM1698-4 39,75 39,00 38,75 39,00 39,25 39,25 39,50 39,25 39,00 38,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 47,50 46,43 47,19 46,68 47,70 47,56 47,51 47,65 47,19 47,23
1024210 VM1698-4 39,25 37,75 39,00 39,25 38,00 39,50 39,75 39,75 39,00 39,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 47,45 56,78 47,22 47,14 47,55 46,95 46,85 46,85 46,65 47,33
1024210 VM1698-4 39,25 39,00 37,50 38,75 39,50 38,00 39,75 38,00 39,00 37,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 47,33 47,50 47,35 47,68 47,67 47,44 47,34 47,62 47,87 47,58
1024210 VM1698-4 39,25 38,00 39,50 39,75 39,50 39,25 37,75 38,00 39,75 39,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 47,19 47,45 47,11 47,54 47,68 47,37 47,28 47,23 47,38 56,98
1024210 VM1698-4 37,75 39,25 37,50 38,25 38,25 39,25 39,25 39,00 39,50 39,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 47,58 47,39 47,25 46,94 46,64 47,25 47,10 47,26 47,23 47,49
1024210 VM1698-4 39,50 39,00 39,25 39,25 37,50 39,75 39,75 39,00 37,50 39,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 46,77 47,60 47,43 47,30 47,58 47,47 52,53 47,23 47,27 47,40
1024210 VM1698-4 38,25 39,25 39,50 39,25 39,50 39,25 39,00 39,25 39,00 39,25
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964k Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 52,05
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 36,32

T o USL 70,44
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.416 Nm/A *
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 47,40 47,51 46,66 47,31 47,45 47,41 47,51 46,93 47,60 47,51
1024210 VM1698-4 38,00 40,00 39,75 39,00 38,00 39,50 37,75 39,75 39,75 38,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 46,81 47,54 47,47 46,58 47,36 47,53 47,43 47,40 47,55 47,73
1024210 VM1698-4 39,25 39,50 39,25 39,25 39,50 40,00 39,25 39,50 39,50 39,75
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  15.01.2018
Ord. No. 50EAN80JA4 Part type 50EAN80JA4 ‘ Contr.item yes
Serial No.  CK0964k Char.Descr. 961604PT-049 Inspection Val. 40,00 5,00 EUSL 45,00
,,,,,,,,,, N
Serial No. 147509 Unit Grad -5,00 ! LSL 35,00
Char.Type variable Tolerance value 12 % ‘Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 50 / 1024729 nges. 100
Evaluation from 15.01.2018 11:22:03 to 15.01.2018 11:36:00
Rem.  Tq. 60% Angle 40° * +/-5° * Tq-Cal.: 86.0 Nm * Cur-Cal.: 4.416 Nm/A *
45 USL
44—
=437
-C% -
§427
o 41+
S —
|L 40 ] X
S 39
o -
< 38
374
36
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | ' 99,99
1 — 0,1
1,6 1,6 X 99,5
[8)
S . r Py . 95 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
8 = E Q | = ;
50,8 @ R=0 -0,8 % 20 . R=0 80
2 . 5 95 '
ko] e
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
961604PT-049 [Grad] --- 961604PT-049 [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 Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964k Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 29,35
LSL 0,00
Ord. No. 50EAN80JA4 Ser.No. 147509
ra.- o erNo usL 70,44
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.416 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147509 961604PT-049 47,39 47,47 47,78 47,36 47,55 47,68 47,43 46,60 47,71 47,67
147509 961604PT-049 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
147509 961604PT-049 47,35 47,85 46,92 47,02 46,80 47,16 46,37 47,44 46,95 47,81
147509 961604PT-049 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
147509 961604PT-049 47,30 46,33 47,55 46,71 47,84 47,25 47,67 47,26 47,47 47,10
147509 961604PT-049 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
147509 961604PT-049 47,34 56,10 47,10 46,98 47,39 46,55 47,05 46,60 46,54 47,15
147509 961604PT-049 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
147509 961604PT-049 47,45 47,65 47,36 47,18 47,30 47,11 47,43 47,63 47,78 47,54
147509 961604PT-049 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
147509 961604PT-049 47,34 47,15 47,49 47,63 47,32 47,31 47,35 47,39 47,10 57,18
147509 961604PT-049 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
147509 961604PT-049 47,28 47,50 47,14 47,07 46,68 46,94 46,78 47,17 47,26 47,01
147509 961604PT-049 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
147509 961604PT-049 46,86 47,84 47,05 47,48 47,31 47,65 52,19 46,57 47,28 47,21
147509 961604PT-049 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
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Machine Capability Study Page
Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CK0964k Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 29,35
LSL 0,00

Ord. No. 50EANB0JA4 Ser.No. 147509

ra.- o erNo usL 70,44
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.416 Nm/A *
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
147509 961604PT-049 47,48 47,10 46,39 47,35 47,15 47,19 46,72 47,04 47,76 47,17
147509 961604PT-049 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
147509 961604PT-049 46,46 46,82 46,72 46,84 47,47 47,32 47,41 47,39 47,31 47,31
147509 961604PT-049 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

Torque graphs
Model: 50EAN80JA4 Serial no:  CK0964
Target torque: 48,0 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Homologation of nutrunners

Annex 3
Document-Number 014/2017
Date: 17.09.2018 Page 2 of 2

General Specifications

Manufacturer: Apex Tool Group GmbH Tool type: Right Angle Tool
Model: 50EAN80JA4 Serial no: CK0964
Torque range: 16 Nm to 80 Nm

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

Capability examination

Snugfit value: 16 Nm Torque tolerance £ 7 %
Target torque: 64 Nm Tolerance: 3,51 % +1,75%
Angle degree: 180° Tolerance: 6,4° + 3,2°

Formula derivation:

Tool without angle correction
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Measurement
No.

Tool data
Torque Angle
64,75 180,00
63,97 180,00
65,10 180,00
64,53 180,00
65,68 180,00
63,04 180,00
65,44 180,00
66,00 180,00
65,19 180,00
64,53 180,00
66,37 180,00
67,33 180,00
66,61 180,00
65,84 180,00
66,20 180,00
61,02 180,00
64,83 180,00
59,91 180,00
65,93 180,00
60,48 180,00
68,01 180,00
64,77 180,00
62,22 180,00
65,90 180,00
64,91 180,00
66,15 180,00
63,10 180,00
67,21 180,00
65,89 180,00
62,51 180,00
64,49 180,00
60,42 180,00
65,97 180,00
67,02 180,00
62,44 180,00
64,50 180,00
64,16 180,00
59,95 180,00
63,16 180,00
62,15 180,00
66,22 180,00
64,06 180,00
63,68 180,00
67,89 180,00
64,08 180,00
64,90 180,00
65,86 180,00
67,59 180,00
65,24 180,00
65,22 180,00
62,00 180,00
66,45 180,00
67,13 180,00
64,51 180,00
62,08 180,00
65,01 180,00
60,31 180,00
66,28 180,00
65,00 180,00
65,04 180,00
63,34 180,00
63,31 180,00
67,78 180,00
64,68 180,00
63,96 180,00
67,63 180,00
66,36 180,00
62,85 180,00
63,74 180,00
64,77 180,00
64,03 180,00
63,83 180,00
64,51 180,00
62,07 180,00
62,79 180,00
65,96 180,00
62,92 180,00
62,75 180,00
67,48 180,00
65,73 180,00
63,91 180,00
64,43 180,00
61,17 180,00
68,32 180,00
66,17 180,00
65,40 180,00
65,10 180,00
67,51 180,00
64,67 180,00
63,56 180,00
64,80 180,00
67,02 180,00
63,21 180,00
63,82 180,00
62,09 180,00
64,48 180,00
64,01 180,00
65,54 180,00
65,44 180,00
61,84 180,00

Control data

Torque

64,49
63,90
64,98
64,15
65,42
63,27
65,12
65,66
64,81
64,81
66,00
66,76
66,00
65,20
65,34
60,31
64,39
59,41
65,54
60,14
67,54
64,59
62,29
65,05
64,44
65,49
63,32
66,86
65,61
62,14
64,49
60,39
65,88
66,64
62,19
64,51
63,41
59,60
62,53
61,78
65,83
63,88
6341
68,25
64,12
64,56
6598
67,44
64,83
64,93
61,92
6593
66,52
64,12
61,56
65,25
59,63
65,76
64,41
64,68
63,15
63,17
67,32
64,49
64,02
67,05
66,05
62,63
63,71
64,71
63,56
64,27
64,71
62,10
62,71
65,59
62,97
62,14
67,76
64,88
63,76
63,98
60,75
67.71
66,69
65,10
64,93
66,56
64,78
63,80
64,32
66,15
63,05
63,66
62,10
64,22
64,24
65,29
64,73
61,31

Angle

178,75
178,75
178,75
179,75
178,75
178,00
179,25
179,25
178,75
178.50
180,00
178.50
178,75
179,25
179,00
179,75
178,25
179,00
178,00
179,00
179,75
177,75
178.50
178,75
177.50
178.50
179,00
178.50
179,25
179,25
178,75
178,75
179,50
179,50
178,25
178,25
178.50
179,25
177,75
179,50
178,00
177.50
178.50
178,75
178,25
178.50
177,75
178.50
180.50
180,00
178,25
178,00
178,75
177,75
179,00
178,00
178,75
179,25
179,00
178,75
178,00
178.50
179,00
178,75
178,00
178,75
178,25
178,25
178,00
178,25
180.50
178.50
178,25
178,25
179,50
179,00
178.50
180.25
178.50
178.50
178,75
179,50
179,50
178.50
178.50
177.50
177.50
179,50
179,00
178.50
179,00
178,00
177,75
179,25
177.25
180,00
178,00
177.25
178,75
178,75

Standard deviation:
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Difference

Torque

0,26
0,07
0,12
0,38
0,26
0,23
0,32
0,34
0,38
0,28
0,37
0,57
0,61
0,64
0,86
0,71
0,44
0,50
0,39
0,34
0,47
0,18
0,07
0,85
0,47
0,66
0,22
0,35
0,28
0,37
0,00
0,03
0,09
0,38
0,25
0,01
0,75
0,35
0,63
0,37
0,39
0,18
0,27
0,36
0,04
0,34
0,12
0,15
0,41
0,29
0,08
0,52
0,61
0,39
0,52
0,24
0,68
0,52
0,59
0,36
0,19
0,14
0,46
0,19
0,06
0,58
0,31
0,22
0,03
0,06
0,47
0,44
0,20
0,03
0,08
0,37
0,05
0,61
0,28
0,85
0,15
0,45
0,42
0,61
0,52
0,30
0,17
0,95
0,11
0,24
0,48
0,87
0,16
0,16
0,01
0,26
0,23
0,25
0,71
0,53

0,224

Angle

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

0,640





Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: 50EAN80JA4 Serialno:  CK0964
Target torque: 64,0 Nm 80 % of max. torque
Angle degree: 180° Tool without angle correction

80,0
77,0
74,0
71,0
68,0 % 1t X
65,0

—e— Torque, Tool

62,0 \ Iy \ . conto
59,0 *“ x v X —a— Torque, Contro

56,0
53,0

50,0 : : : : : : | | |
1 10 19 28 37 46 55 64 73 82 91 100

Measurement

193
190
188
185

183 —e— Angle degree,
A A Tool

180 | I

o G TV VY Sa WiT WWY A VY VSVEV W W L W Wy N —+—Andle degree,
175
172
170
167 + + + + + + + + +

Measurement

SN: CK 0964 Page 60 of 67





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  15.01.2018
Ord. No.  50EAN80JA4 Parttype 50EANS0JA4 \ Contr.item yes
Serial No.  CK0964| Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 i USL 190,00
Serial No. 1024210 Unit Grad  -10,00 ILSL 170,00 |

Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 120 / 1021548 nges. 100
Evaluation from 15.01.2018 11:40:16 to 15.01.2018 11:54:16
Rem.  Tqg. 80% Angle 180° * +/-10° * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.221 Nm/A *

190 USL
185
5 i
IS i
g -
< T — - - — - — = — = — = — = — = S T T T T T T} T mg — = = X+3s
L 180 7™ A\ A X
[ee] \ / / A —
B oSN S AR e A koot 4 sk
= I e X-3S
> 175
170 LSL
\ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s _ x+3s x-3s _ X+3s
30 LSt S USL_ 4, LSL . USL 4 901
o Iy SOV I 01
3‘ 25 E \ : \ ; 25 é 99‘5 : ; /‘ ’
§20- | | ~208 , % — 5
g ol - S = 70 S )
= 15j ‘ ‘ jl5 g f=an ‘ ‘ o
*0—'3) 1 | u s o 30 ‘ ‘ | 70 &
= B | - (] | ,
10— ‘ ‘ =10 2 5 i 95 !
< .- |l | S e 99,5
5 el | F5 0,1 /[ ! | '
i IilL g —— 99,99
0 T 1T ‘ T 11 ‘ T T 17 ‘ T 1T 0 0,001 T T T T T T T T T
170 175 180 185 190 170 175 180 185 190
VM1698-4 [Grad] ND _ VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics
Tm 180.00 X 178.6875
LSL 170.00 Xmin 177.25 X-3s 176.6167
USL 190.00 Xmax 180.50 X+3s 180.7583
T 20.00 R 3.25 6s 4.1417
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 4.83
Critical capability index Cmk 4.20
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 Anton Czapla ‘ Date 15.01.2018
Ser.No. CKO0964l Characteristic

Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 65,17

Ord. No 50EAN80JA4 Ser.No 1024210 LSL 47,53

T o USL 85,12

Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.221 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 64,49 63,90 64,98 64,15 65,42 63,27 65,12 65,66 64,81 64,81
1024210 VM1698-4 178,75 | 178,75 | 178,75 | 179,75 | 178,75 @ 178,00 | 179,25 179,25 | 178,75 | 178,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 66,00 66,76 66,00 65,20 65,34 60,31 64,39 59,41 65,54 60,14
1024210 VM1698-4 180,00 | 178,50 | 178,75 | 179,25 | 179,00 @ 179,75 | 178,25 | 179,00 | 178,00 | 179,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 67,54 64,59 62,29 65,05 64,44 65,49 63,32 66,86 65,61 62,14
1024210 VM1698-4 179,75 | 177,75 | 178,50 | 178,75 | 177,50 @ 178,50 | 179,00 @ 178,50 | 179,25 | 179,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 64,49 60,39 65,88 66,64 62,19 64,51 63,41 59,60 62,53 61,78
1024210 VM1698-4 178,75 | 178,75 | 179,50 | 179,50 | 178,25 @ 178,25 | 178,50 @ 179,25 | 177,75 | 179,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 65,83 63,88 63,41 68,25 64,12 64,56 65,98 67,44 64,83 64,93
1024210 VM1698-4 178,00 | 177,50 | 178,50 | 178,75 | 178,25 @ 178,50 | 177,75 @ 178,50 | 180,50 | 180,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 61,92 65,93 66,52 64,12 61,56 65,25 59,63 65,76 64,41 64,68
1024210 VM1698-4 178,25 | 178,00 | 178,75 | 177,75 | 179,00 178,00 | 178,75 @ 179,25 | 179,00 | 178,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 63,15 63,17 67,32 64,49 64,02 67,05 66,05 62,63 63,71 64,71
1024210 VM1698-4 178,00 | 178,50 | 179,00 & 178,75 | 178,00 178,75 | 178,25 178,25 | 178,00 @ 178,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 63,56 64,27 64,71 62,10 62,71 65,59 62,97 62,14 67,76 64,88
1024210 VM1698-4 180,50 | 178,50 | 178,25 | 178,25 | 179,50 @ 179,00 | 178,50 @ 180,25 | 178,50 | 178,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\CK0964IM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CKO0964l Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 65,17
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 47,53

T o USL 85,12
Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.221 Nm/A *
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 63,76 63,98 60,75 67,71 66,69 65,10 64,93 66,56 64,78 63,80
1024210 VM1698-4 178,75 179,50 179,50 178,50 178,50 177,50 177,50 179,50 179,00 178,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 64,32 66,15 63,05 63,66 62,10 64,22 64,24 65,29 64,73 61,31
1024210 VM1698-4 179,00 178,00 177,75 179,25 177,25 180,00 178,00 177,25 178,75 178,75
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Machine Capability Study Page 1/1

Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  15.01.2018
Ord. No.  50EAN80JA4 Parttype 50EANS0JA4 \Contr.item yes
Serial No.  CK0964I Char.Descr. 961604PT-049 Inspection Val. 180,00 10,00 i USL 190,00
Serial No. 147509 Unit Grad  -10,00 ILSL 170,00 |
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2

Cust.Name Homologation

Reference System VM1698-4

Test Electronic MPRO400GCD-P

Contr.No. 816Lab Reference Transducer 120 / 1021548 nges. 100
Evaluation from 15.01.2018 11:40:16 to 15.01.2018 11:54:15
Rem.  Tq. 80% Angle 180° * +/-10° * Tq-Cal.: 86.0 Nm * Cur-Cal.: 4.221 Nm/A *
190 USL
8 185
O, i}
> i}
S g —
- 180 X
o
a i}
o -
©
Q@ i}
8 175
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | N 99,99
t - 0,1
>16- 1,6 X 99,5
g -z, % 5
31,2 12§ . 80 20 T
o ERS =
= - g = 50 50
2 [ r= E o ' re 3
50,8 R=0 0875 20 (Y |R=0 80
8 i L = 5 95 '
2 3
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
961604PT-049 [Grad] --- 961604PT-049 [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 Anton Czapla ‘ Date 15.01.2018
Ser.No. CKO0964l Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 35,47
LSL 0,00
Ord. No. 50EAN80JA4 Ser.No. 147509
ra.- o erNo usL 85,12
Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.221 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147509 961604PT-049 64,75 63,97 65,10 64,53 65,68 63,04 65,44 66,00 65,19 64,53
147509 961604PT-049 180,00 | 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
147509 961604PT-049 66,37 67,33 66,61 65,84 66,20 61,02 64,83 59,91 65,93 60,48
147509 961604PT-049 180,00 | 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
147509 961604PT-049 68,01 64,77 62,22 65,90 64,91 66,15 63,10 67,21 65,89 62,51
147509 961604PT-049 180,00 | 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
147509 961604PT-049 64,49 60,42 65,97 67,02 62,44 64,50 64,16 59,95 63,16 62,15
147509 961604PT-049 180,00 | 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
147509 961604PT-049 66,22 64,06 63,68 67,89 64,08 64,90 65,86 67,59 65,24 65,22
147509 961604PT-049 180,00 | 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
147509 961604PT-049 62,00 66,45 67,13 64,51 62,08 65,01 60,31 66,28 65,00 65,04
147509 961604PT-049 180,00 | 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
147509 961604PT-049 63,34 63,31 67,78 64,68 63,96 67,63 66,36 62,85 63,74 64,77
147509 961604PT-049 180,00 | 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
147509 961604PT-049 64,03 63,83 64,51 62,07 62,79 65,96 62,92 62,75 67,48 65,73
147509 961604PT-049 180,00 | 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\2018\CK0964I1.DFD
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Machine Capability Study Page
Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 15.01.2018
Ser.No. CKO0964l Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 35,47

LSL 0,00

Ord. No. 50EANB0JA4 Ser.No. 147509

ra.- o erNo usL 85,12
Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.221 Nm/A *
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
147509 961604PT-049 63,91 64,43 61,17 68,32 66,17 65,40 65,10 67,51 64,67 63,56
147509 961604PT-049 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147509 961604PT-049 64,80 67,02 63,21 63,82 62,09 64,48 64,01 65,54 65,44 61,84
147509 961604PT-049 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
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Homologation of nutrunners

Torque graphs
Model: 50EAN80JA4 Serial no:  CK0964
Target torque: 64,0 Nm 80 % of max. torque
Angle degree:  180° Tool without angle correction

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Homologation

Right Angle Tool
Type:  Cleco-50EAN8S0JA4

Serial no.: CK0966
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Homologation of nutrunners

Document-Number: 014/2017

Date:

Note:

17.09.2018

Test sheet no. 2

Machine Capability Study 30 %

Multi-stage tightening system Speed 50 rpm
Single-stage tightening system D Speed 100 %
Manufacturer: Apex Tool Group GmbH Serial no:
Test torque: Tg min. + 0.3 (Tqg max. - Tq min.) 35,20 Nm
Hard joint (H) 212,57 Nm / Revolution
Soft joint (L) 17,46 Nm / Revolution

H
Tolerance down / up 32,74 - 37,66 Nm
Tolerance down / up 7 %
Average torque 35,43 Nm
Standard deviation 0,29 Nm
Torque scatter (99,73%) 1,76 Nm
Cm 2,80
Crnk 2,54
Min. C,, hard/soft (lowest value) 2,80
Min. Cx hard/soft (lowest value) 2,54

Capability is reached if minimum C,, value 21.67

SN: CK0966 Page 3 of 67
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7,5 %
670 rpm
CKO0966
Angle degree 30°

Angle degree 360°

L

32,74 - 37,66 Nm
7%
34,91 Nm
0,15 Nm
0,89 Nm
5,56
4,91





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0966d Char.Descr. VM 1698-4 Inspection Val. 35,20 2,46 i USL 37,66
Serial No. 1024210 Unit Nm 246 ILSL 3274
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 50 / 1024729 nges. 100
Evaluation from 30.11.2017 14:19:20 to 30.11.2017 14:29:49
Rem.  Tq.30% hard* +/-7% * Tg-Cal.: 86.0 Nm* Cur-Cal.: 4.657 Nm/A *
] USL
37
! e X+3s
E36 ‘ i X
271 A A X A A /\72&/ Ve
< R -—x - - st~ X C7 - - P A\
3. oo™ 1/ ] J XGRS ¥ L Yool Y
g %
s e X-3s
> -
34—
33
i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x3s _ X+3s X-3s _ X+3s
30 7LSL ‘ )‘< ‘ USLﬁ 30 LSL ‘ )‘< USL 0,001
: 7 | | | r 1 99,99 ‘ ‘ o1
3‘ 25 E \ : \ = 25 § 99,5 : : !
c | E > I
S 20 | | ~208 ;0% | .
g ! ! F S s 70 : )
= 15j - 15 g f=an ‘ o
p_,:) 3 ‘ | F & o 30 ‘ 70 -
= i E o I
8 10 *: : / \ : ; 10 E 5 95 i
< .- N - S | 99,5
5 [ | 5 0,1 / !
. J/ c 1 99,99
O rrr T T T T T \.‘ 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
33 34 35 36 37 33 34 37
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 35.20 X 35.4290
LSL 32.74 Xmin 34.89 X-3s 34.5496
usL 37.66 Xmax 36.22 X+3s 36.3084
T 4.92 R 1.33 6s 1.7588
N<t> 100 p<T> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 2.80
Critical capability index Cmk 2.54
¢ 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 Anton Czapla ‘ Date 30.11.2017
Ser.No. CKO0966d Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 35,20
Ord. No 50EAN80JA4 Ser.No 1024210 LSL 32,74

T o USL 37,66
Remark Tq. 30% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.657 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 35,19 35,91 35,23 35,13 35,13 35,12 35,17 35,33 35,30 35,97
1024210 VM1698-4 28,25 30,75 29,50 29,75 30,00 29,75 29,75 29,25 30,25 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 35,10 35,08 35,51 36,00 35,11 35,35 35,74 35,91 35,38 35,63
1024210 VM1698-4 30,00 28,75 30,50 30,75 29,75 30,00 31,00 30,75 29,25 29,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 35,31 35,80 35,75 36,00 35,80 35,88 35,83 35,62 35,56 35,47
1024210 VM1698-4 30,00 30,25 31,00 31,00 31,00 30,75 31,00 30,00 30,00 29,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 35,30 35,03 35,43 35,49 35,30 35,72 35,21 35,16 35,11 35,33
1024210 VM1698-4 29,50 29,25 28,50 30,00 29,50 29,50 29,75 30,50 29,75 30,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 35,18 35,16 35,67 35,19 35,42 35,34 35,32 35,60 35,84 35,01
1024210 VM1698-4 29,25 30,25 30,00 28,50 30,25 29,00 29,75 31,25 31,75 30,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 35,24 36,22 35,44 35,83 35,43 35,20 35,37 35,45 35,40 35,60
1024210 VM1698-4 31,00 29,75 30,75 31,00 28,75 30,00 29,75 30,75 29,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 35,51 35,56 35,29 35,51 35,67 35,27 35,24 35,77 35,22 35,18
1024210 VM1698-4 30,50 29,25 29,00 30,50 29,25 30,25 29,00 31,00 30,50 29,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 35,16 35,43 35,51 35,54 35,19 35,06 35,19 35,37 35,15 34,89
1024210 VM1698-4 30,00 30,25 30,50 30,25 29,75 29,75 29,00 29,75 29,75 29,50

Apex Tool Group GmbH
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CKO0966d Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 35,20
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 82,74
T o USL 37,66

Remark Tq. 30% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.657 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 35,12 35,26 35,18 35,36 35,30 35,51 35,28 35,57 35,35 35,04
1024210 VM1698-4 30,25 29,00 29,50 30,00 29,00 29,25 28,25 30,00 31,25 30,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 36,09 35,15 35,65 36,01 35,60 36,13 35,78 35,13 35,13 35,25
1024210 VM1698-4 30,50 30,50 31,50 31,50 30,75 30,75 30,75 28,50 30,00 30,25
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0966dM .DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0966d Char.Descr. 961604PT-049 Inspection Val. 35,20 2,46 i USL 37,66
Serial No. 147491 Unit Nm  -246 'LSL 3274 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No.  816Lab Reference Transducer 50 / 1024729 nges. 100
Evaluation from 30.11.2017 14:19:20 to 30.11.2017 14:29:49
Rem.  Tq.30% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.657 Nm/A *

i USL
: 37f:
£ ]
§ 36|
S DRe0e000500000Ro0 BOESOR Roo i aesest0sel S 00teotead S tobaote sttt e PO 5eeq X X
% 35
S ]
[{e) -
— -
& 34
33
i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-38+3s X-3+3s
30 7LSL ‘ >‘( ‘ USLﬁ 30 LSL X USL 0,001
. B ‘ ‘ r 1 99,99 o1
207 e FBE 99,5 ’
c ] E >
g 20— \ | \ 208 ;0% 5 _
g e F S s 70 )
= 15j ‘ ‘ jl5 g f=an o
f‘_,:) ! ‘ ‘\‘ C = a8 30 70 -
510 b ~10 2 5 95 !
< .- 1 .S 99,5
54 M“ | F5 & 0.1 '
] il B 99,99
O\\‘\\\\‘\\\\‘\\\‘\\\\‘\\\\O 0,001\\ LI LI N T LI R LI N
33 34 35 36 37 33 34 35 36 37
961604PT-049 [Nm] ND _ 961604PT-049 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 35.20 X 35.3925
LSL 32.74 Xmin 35.22 X-3s 35.2042
usL 37.66 Xmax 35.53 X+3s 35.5808
T 4.92 R 0.31 6s 0.3765
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 13.07
Critical capability index Cmk 12.04
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Machine Capability Study Page

Tool System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CKO0966d Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 35,20
Ord. No 50EAN80JA4 Ser.No 147491 LSL 32,74

T o USL 37,66
Remark Tq. 30% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.657 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147491 961604PT-049 35,36 35,50 35,41 35,35 35,39 35,42 35,41 35,38 35,40 35,52
147491 961604PT-049 30,00 31,00 30,00 29,00 30,00 29,00 29,00 29,00 29,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
147491 961604PT-049 35,37 35,33 35,37 35,36 35,33 35,38 35,45 35,40 35,42 35,24
147491 961604PT-049 29,00 29,00 31,00 31,00 29,00 29,00 31,00 31,00 30,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
147491 961604PT-049 35,46 35,49 35,44 35,52 35,41 35,38 35,51 35,29 35,46 35,41
147491 961604PT-049 29,00 31,00 31,00 31,00 31,00 31,00 31,00 30,00 30,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
147491 961604PT-049 35,40 35,40 35,38 35,28 35,46 35,43 35,37 35,43 35,39 35,36
147491 961604PT-049 30,00 29,00 30,00 30,00 29,00 31,00 30,00 30,00 29,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
147491 961604PT-049 35,39 35,32 35,41 35,41 35,41 35,39 35,36 35,40 35,44 35,33
147491 961604PT-049 29,00 30,00 31,00 30,00 31,00 31,00 30,00 31,00 32,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
147491 961604PT-049 35,37 35,53 35,43 35,48 35,36 35,36 35,40 35,33 35,39 35,40
147491 961604PT-049 30,00 31,00 31,00 31,00 31,00 30,00 30,00 31,00 30,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
147491 961604PT-049 35,43 35,40 35,39 35,37 35,49 35,41 35,32 35,27 35,44 35,38
147491 961604PT-049 31,00 31,00 30,00 31,00 31,00 30,00 30,00 31,00 30,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
147491 961604PT-049 35,41 35,40 35,38 35,35 35,38 35,35 35,34 35,46 35,35 35,29
147491 961604PT-049 29,00 30,00 31,00 31,00 30,00 30,00 30,00 29,00 30,00 29,00

Apex Tool Group GmbH
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CKO0966d Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 35,20
Ord. No 50EANB0JA4 Ser.No 147491 LSL 82,74
T o USL 37,66

Remark Tq. 30% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.657 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
147491 961604PT-049 35,34 35,33 35,40 35,42 35,36 35,45 35,35 35,22 35,39 35,38
147491 961604PT-049 30,00 30,00 29,00 30,00 30,00 31,00 30,00 31,00 31,00 30,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147491 961604PT-049 35,48 35,26 35,24 35,49 35,44 35,52 35,48 35,39 35,38 35,35
147491 961604PT-049 32,00 30,00 31,00 32,00 31,00 32,00 31,00 30,00 29,00 30,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0966d1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: 50EAN80JA4 Angle degree: 30°
Serial no: CK0966 Test torque: 35,2 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0966¢c Char.Descr. VM 1698-4 Inspection Val. 35,20 2,46 i USL 37,66

Serial No. 1024210 Unit Nm 246 ILSL 3274
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 50 / 1024729 nges. 100
Evaluation from 30.11.2017 14:32:28 to 30.11.2017 14:47:47

Rem.  Tq. 30% soft * +/-7% * Tg-Cal.: 86.0 Nm* Cur-Cal.: 4.657 Nm/A *

] USL
37
1 ]
E a2
3 36 ]
B e e X+3s
R R VA AU S, A Sy
g Py X T X D X L e e o T T
= J X-3s
S B
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 ] o 01
%20 \ \ -20 & 99,5
§ - | \ - g, % 5
g 157 N "2 = 70 3 =
= ] ‘ M\ ‘ C g =M o
] - | L = n
€107 | | “10% o 30 70 &
2 ‘\ S 5 5 !
o ] | | F ©
< 5 -5 @ 99,5
] | | C @ 0,1
] ‘ \ r 99,99
0 LI A B B \J/'\ [ \J\\ L L 0 0,001 T T T T T T T T T T T T T T T
33 34 35 36 37 33 36 37
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 35.20 X 34.9126
LSL 32.74 Xmin 34.59 X-3s 34.4704
usL 37.66 Xmax 35.20 X+3s 35.3548
T 4.92 R 0.61 6s 0.8843
N<T> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 5.56
Critical capability index = Cmk 491
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\CK 0966¢M .DFD

SN: CK0966 Page 11 of 67





Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CKO0966¢c Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 35,20
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 82,74
T o USL 37,66

Remark Tq. 30% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.657 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 34,73 34,61 34,74 34,67 34,66 34,95 34,83 34,59 34,95 34,93
1024210 VM1698-4 366,75 | 364,25 @ 366,25 | 366,25 | 361,00 373,75 371,50 367,25 | 370,50 | 375,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 35,16 34,99 34,90 34,96 34,86 34,97 35,17 34,70 34,93 35,12
1024210 VM1698-4 366,25 | 368,50 @ 368,50 | 361,75 | 368,50 @ 371,25 370,25 @ 369,25 | 362,75 | 359,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 34,80 34,90 35,07 35,18 34,92 34,92 34,85 34,77 34,96 35,03
1024210 VM1698-4 352,75 | 360,25 | 359,00 @ 360,25 | 364,75 @ 364,00 364,75 363,00 @ 365,25 | 367,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 34,98 34,71 34,92 34,95 34,85 35,01 34,98 35,17 34,67 34,96
1024210 VM1698-4 365,50 | 362,00 @ 363,50 | 366,00 | 363,75 @ 366,50 364,00 371,50 @ 358,75 | 366,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 34,86 35,07 34,92 35,10 34,99 34,96 35,03 34,98 34,85 35,01
1024210 VM1698-4 362,25 | 370,00 @ 359,25 | 371,00 | 366,25 @ 364,25 359,25 365,00 @ 368,25 | 363,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 35,04 34,78 35,15 34,98 34,92 34,73 34,78 34,62 34,75 34,87
1024210 VM1698-4 370,75 | 360,00 @ 375,50 | 364,50 | 360,75 @ 361,00 349,50 353,75 | 350,50 | 362,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 34,76 34,82 35,05 34,85 35,20 34,93 35,15 34,84 35,10 34,71
1024210 VM1698-4 356,75 | 360,00 @ 364,00 @ 352,00 | 366,75 @ 352,50 364,50 360,50 @ 358,50 | 359,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 34,84 34,73 34,85 34,86 35,12 34,93 34,83 35,13 34,83 34,77
1024210 VM1698-4 353,50 | 355,25 | 351,25 | 352,75 | 365,00 350,75 358,00 365,50 | 350,50 | 358,50
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0966¢cM .DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CKO0966¢c Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 35,20
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 32,74

T o USL 37,66
Remark Tq. 30% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.657 Nm/A *
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 34,78 34,90 34,93 34,98 34,77 35,13 35,17 34,83 34,91 34,77
1024210 VM1698-4 360,25 360,75 363,00 363,25 360,75 365,50 369,25 359,50 350,25 357,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 34,94 34,85 35,20 34,96 34,82 35,07 34,83 34,77 34,83 35,11
1024210 VM1698-4 361,50 360,50 367,00 364,50 358,25 369,50 360,25 352,00 360,50 365,00

Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0966¢cM .DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0966¢c Char.Descr. 961604PT-049 Inspection Val. 35,20 2,46 i USL 37,66
Serial No. 147491 Unit Nm  -246 'LSL 3274 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 50 / 1024729 nges. 100
Evaluation from 30.11.2017 14:32:28 to 30.11.2017 14:47:46
Rem.  Tq. 30% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.657 Nm/A *
] USL
: 37E
£ ]
£.36-|
2 I
it e e SRR S T TR X%
& =27
S ]
[%e) |
— -
& 34
33
i LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
%38s XRs3s
30 7LSL ‘>‘(‘ USLﬁ 30 LSL USL 0,001
B ‘ ‘ r 1 99,99
T 55 Foc T 0,1
%7 it FRE 99,5
o - C
g 20 l ~208 ; % 5
g b F S s 70 )
= 154 F158 = o
2] Il cE 4 30 0 &
=] 7 E (]
©10 (| -10 2 5 95 :
_2 1 ‘ ‘ g o 99,5
54 | ‘\ 5 & 0,1 '
] ‘ B 99,99
O\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\O 0,001\\ LI [ T [ LI R LI N
33 34 35 36 37 33 34 35 36 37
961604PT-049 [Nm] ND _ 961604PT-049 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 35.20 X 35.2375
LSL 32.74 Xmin 35.20 X-3s 35.1575
usL 37.66 Xmax 35.34 X+3s 35.3175
T 4.92 R 0.14 6s 0.1601
N<t> 100 p<t> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 30.73
Critical capability index Cmk 30.27
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Machine Capability Study Page

Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CKO0966¢c Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 35,20
Ord. No 50EANB0JA4 Ser.No 147491 LSL 82,74
T o USL 37,66

Remark Tq. 30% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.657 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147491 961604PT-049 35,28 35,23 35,24 35,25 35,20 35,22 35,22 35,20 35,24 35,25
147491 961604PT-049 366,00 | 368,00 368,00 @ 369,00 | 367,00 377,00 376,00 368,00 374,00 | 377,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
147491 961604PT-049 35,25 35,26 35,22 35,22 35,21 35,24 35,23 35,20 35,24 35,21
147491 961604PT-049 371,00 | 374,00 @ 368,00 @ 369,00 | 367,00 375,00 371,00 370,00 @ 363,00 | 359,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
147491 961604PT-049 35,21 35,22 35,25 35,27 35,28 35,25 35,20 35,29 35,28 35,25
147491 961604PT-049 358,00 | 362,00 @ 361,00 @ 361,00 | 365,00 370,00 367,00 364,00 371,00 | 373,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
147491 961604PT-049 35,25 35,24 35,25 35,25 35,21 35,22 35,20 35,24 35,20 35,25
147491 961604PT-049 372,00 | 364,00 @ 365,00 @ 364,00 | 364,00 373,00 362,00 373,00 361,00 | 373,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
147491 961604PT-049 35,21 35,22 35,21 35,22 35,24 35,28 35,25 35,24 35,23 35,26
147491 961604PT-049 364,00 | 373,00 @ 360,00 @ 374,00 | 365,00 371,00 359,00 371,00 @ 373,00 | 364,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
147491 961604PT-049 35,26 35,27 35,23 35,23 35,24 35,20 35,22 35,27 35,22 35,22
147491 961604PT-049 373,00 | 365,00 @ 377,00 | 362,00 | 362,00 365,00 354,00 360,00 360,00 | 365,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
147491 961604PT-049 35,21 35,27 35,26 35,20 35,29 35,24 35,23 35,20 35,34 35,30
147491 961604PT-049 360,00 | 364,00 @ 370,00 | 350,00 | 371,00 357,00 370,00 364,00 360,00 | 364,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
147491 961604PT-049 35,21 35,26 35,23 35,25 35,23 35,26 35,23 35,23 35,21 35,26
147491 961604PT-049 359,00 | 361,00 @ 356,00 @ 358,00 | 363,00 355,00 362,00 369,00 356,00 | 362,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0966¢1.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CKO0966¢c Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 35,20
Ord. No 50EANB0JA4 Ser.No 147491 LSL 82,74
T o USL 37,66

Remark Tq. 30% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.657 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
147491 961604PT-049 35,21 35,26 35,29 35,27 35,23 35,21 35,21 35,24 35,23 35,21
147491 961604PT-049 365,00 | 361,00 @ 365,00 | 371,00 | 363,00 371,00 373,00 363,00 357,00 | 361,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147491 961604PT-049 35,25 35,20 35,26 35,24 35,24 35,22 35,24 35,22 35,24 35,23
147491 961604PT-049 363,00 | 363,00 @ 371,00 | 370,00 | 361,00 @ 374,00 361,00 360,00 @ 362,00 | 371,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0966¢1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: 50EAN80JA4 Angle degree: 360°
Serial no: CK0966 Test torque: 35,2 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Homologation of nutrunners

Document-Number:

Date:

Note:

014/2017
17.09.2018

Test sheet no. 3

Machine Capability Study 80 %
Multi-stage tightening system Speed 50 rpm

Single-stage tightening system ] Speed 100 %

Manufacturer: Apex Tool Group GmbH Serial no: CKO0966

Test torque: Tq min. + 0.8 (Tq max. - Tq min.) 67,20 Nm

Hard joint (H) 404,84 Nm / Revolution Angle degree

Soft joint (L) 33,35 Nm / Revolution Angle degree
H

Tolerance down / up 62,50 -71,90 Nm

Tolerance down / up 7%

Average torque 67,47 Nm

Standard deviation 0,39 Nm

Torque scatter (99,73%) 2,31 Nm

Cn 4,07

Crnk 3,83

Min. C, hard/soft (lowest value) 4,07

Min. C, hard/soft (lowest value) 3,83

Capability is reached if minimum C,, value 21.67

SN: CK0966 Page 18 of 67

Annex 2

Page 2 of 3

7,5%

670 rpm

30°
360°
L

62,50 - 71,90 Nm
7%
66,70 Nm
0,29 Nm
1,73 Nm
5,45
4,87





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0966h Char.Descr. VM 1698-4 Inspection Val. 67,20 4,70 i USL 71,90
Serial No. 1024210 Unit Nm 470 ILSL 6250

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No.  816Lab Reference Transducer 120 / 1021548 nges. 100
Evaluation from 30.11.2017 15:40:26 to 30.11.2017 15:54:21
Rem.  Tq. 80% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.165 Nm/A *

72 usL
714
1 707
§6gi* T e« X x x T T * P E x+3s
=68 \ A 7/ [\ & { \
< i B /_ A 2 - Do JAVANEE \ o | . SV & 1<
2 67 M5k~ 3t Yooy Av— Sy / \7 e X % A= ’%—W%ﬁ W x
[%e) |
dGp o - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — X-3s
§ 66
65—
64—
63
LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-3s _ X+3s x3s _ X+3s
35 7LSL ‘ >‘( ‘ USLﬁ 35 LSL )‘< USL 0,001
B = 1 99,99 ‘
130 ‘ | ‘ 30 & ‘ 01
e N S 99,5 ‘
g 257 B B 95 5
> ] £ c 1 —
g 20 T F205 T 70 3 8
= N \ = g = 'n__'
£ 157 | \ | F15& o 30 70 &
SO ! | B !
210- N Ll 0% > ~
< B S [] 99,5
5 4 “ | 5 & 01
B : \ E 99,99
0- T 1 T 1 7 \M\ | ;\J‘\ LI I =0 0,001 T T T T T T
63 64 65 66 67 68 69 70 71 72 63 64 65 66 67 68 69 70 71 72
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 67.20 X 67.4740
LSL 62.50 Xmin 66.71 X-3s 66.3190
usL 71.90 Xmax 68.64 X+3s 68.6290
T 9.40 R 1.93 6s 2.3100
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 4.07
Critical capability index Cmk 3.83
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Machine Capability Study Page

Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0966h Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 67,20
Ord. No 50EAN80JA4 Ser.No 1024210 LSL 62,50

T o USL 71,90
Remark Tq. 80% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.165 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 67,96 67,42 67,42 67,15 67,54 68,15 67,27 67,37 68,08 68,22
1024210 VM1698-4 32,00 25,50 27,00 32,25 28,00 30,75 32,75 28,75 30,75 30,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 67,27 67,25 68,08 67,32 67,37 67,49 67,10 68,20 67,25 66,71
1024210 VM1698-4 32,25 29,00 33,75 32,25 31,75 27,00 29,75 27,25 32,25 28,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 67,22 67,27 67,25 68,20 66,86 67,44 67,54 66,91 67,44 68,18
1024210 VM1698-4 31,75 31,25 32,25 32,00 31,75 30,50 28,50 24,25 28,75 33,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 67,39 67,66 67,57 66,91 67,91 67,61 67,66 67,52 67,69 67,05
1024210 VM1698-4 29,75 28,50 27,00 28,50 29,75 31,50 27,00 31,75 26,75 26,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 67,59 68,64 67,05 67,32 67,35 68,18 67,30 68,13 67,30 67,17
1024210 VM1698-4 29,25 35,00 27,00 32,00 31,25 31,75 33,25 31,75 27,00 29,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 67,05 67,71 68,05 67,22 67,61 67,47 67,86 67,59 67,54 67,17
1024210 VM1698-4 32,00 27,25 31,50 28,75 33,25 28,50 30,00 33,25 26,75 26,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 68,37 67,59 67,32 67,15 67,37 67,35 67,44 67,20 67,27 67,15
1024210 VM1698-4 33,25 33,75 32,50 28,00 31,50 27,25 33,50 30,25 30,50 33,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 67,78 66,98 67,22 67,17 67,27 67,15 67,17 67,27 67,42 67,93
1024210 VM1698-4 32,00 28,00 32,50 30,00 31,00 30,00 31,50 32,25 26,00 31,00

Apex Tool Group GmbH
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0966h Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 67,20
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 62,50
T o USL 71,90

Remark Tq. 80% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.165 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 67,61 67,69 67,13 67,27 66,81 67,47 67,05 66,95 67,15 67,42
1024210 VM1698-4 27,25 24,75 24,50 26,75 26,00 29,75 29,25 28,00 31,50 31,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 67,30 67,57 67,74 67,96 67,32 66,95 67,59 67,54 67,91 68,20
1024210 VM1698-4 33,50 27,50 32,50 27,25 30,75 32,00 33,00 25,25 27,00 27,75
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0966hM .DFD
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0966h Char.Descr. 961604PT-049 Inspection Val. 67,20 4,70 i USL 71,90

Serial No. 147491 Unit Nm 470 ILSL 6250
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 120/ 1021548 nges. 100
Evaluation from 30.11.2017 15:40:26 to 30.11.2017 15:54:21

Rem.  Tq. 80% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.165 Nm/A *

72— USL

X+3s
X-3s
LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-383s
20 LSL ‘x‘ USL 20 LSL USL 0,001
i L 1 99,99
t il < 0,1
2 16 il —16 = 99,5
g ] 1 I 5
g 127 1 22 g 30 X
[ | i 9 o DI_
25 1 1 g £ o w 0 %
2 A L2 5 95 '
2 Il 8
< 4+ —4 99,5
| [ | @ 0,1
[ 99,99
0 L L L L L L L L L 0 0,001 T T T T T T T T
63 64 65 66 67 68 69 70 71 72 63 64 65 66 67 68 69 70 71 72
961604PT-049 [Nm] ND _, 961604PT-049 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 67.20 X 67.5707
LSL 62.50 Xmin 67.35 X-3s 67.2963
usL 71.90 Xmax 67.78 X+3s 67.8451
T 9.40 R 0.43 6s 0.5487
N<T> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 17.13
Critical capability index = Cmk 15.78
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 Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0966h Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 67,20
Ord. No 50EAN80JA4 Ser.No 147491 LSL 62,50

T o USL 71,90
Remark Tq. 80% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.165 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147491 961604PT-049 67,67 67,60 67,78 67,62 67,61 67,54 67,50 67,69 67,43 67,48
147491 961604PT-049 33,00 26,00 27,00 33,00 29,00 32,00 33,00 29,00 32,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
147491 961604PT-049 67,59 67,58 67,73 67,53 67,71 67,58 67,61 67,77 67,61 67,42
147491 961604PT-049 33,00 30,00 34,00 33,00 33,00 28,00 30,00 28,00 33,00 29,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
147491 961604PT-049 67,62 67,65 67,54 67,51 67,43 67,55 67,58 67,48 67,47 67,58
147491 961604PT-049 32,00 31,00 33,00 33,00 32,00 31,00 29,00 25,00 30,00 34,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
147491 961604PT-049 67,63 67,55 67,63 67,46 67,71 67,66 67,49 67,60 67,49 67,35
147491 961604PT-049 30,00 29,00 27,00 29,00 30,00 32,00 28,00 32,00 28,00 27,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
147491 961604PT-049 67,70 67,62 67,53 67,55 67,56 67,41 67,57 67,57 67,61 67,48
147491 961604PT-049 29,00 35,00 27,00 33,00 31,00 32,00 34,00 32,00 27,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
147491 961604PT-049 67,52 67,56 67,68 67,56 67,53 67,69 67,71 67,55 67,48 67,50
147491 961604PT-049 33,00 27,00 32,00 29,00 34,00 29,00 31,00 34,00 27,00 27,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
147491 961604PT-049 67,42 67,69 67,48 67,52 67,60 67,61 67,59 67,54 67,53 67,41
147491 961604PT-049 34,00 34,00 33,00 28,00 32,00 28,00 34,00 30,00 31,00 34,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
147491 961604PT-049 67,66 67,44 67,74 67,62 67,55 67,52 67,69 67,57 67,64 67,57
147491 961604PT-049 33,00 28,00 33,00 30,00 31,00 31,00 32,00 33,00 26,00 32,00
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0966h Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 67,20
Ord. No 50EANB0JA4 Ser.No 147491 LSL 62,50
T o USL 71,90

Remark Tq. 80% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.165 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
147491 961604PT-049 67,61 67,38 67,60 67,50 67,46 67,59 67,52 67,38 67,46 67,58
147491 961604PT-049 28,00 25,00 25,00 27,00 26,00 30,00 30,00 29,00 32,00 33,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147491 961604PT-049 67,61 67,64 67,63 67,75 67,63 67,51 67,67 67,62 67,57 67,56
147491 961604PT-049 34,00 28,00 33,00 28,00 31,00 32,00 34,00 26,00 27,00 28,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\CK 0966h1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: 50EAN80JA4 Angle degree: 30°
Serial no: CK0966 Test torque: 67,2 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  01.12.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0966g Char.Descr. VM 1698-4 Inspection Val. 67,20 4,70 i USL 71,90
Serial No. 1024210 Unit Nm 470 ILSL 6250

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No.  816Lab Reference Transducer 120 / 1021548 nges. 100
Evaluation from 01.12.2017 07:09:35 to 01.12.2017 07:57:57
Rem.  Tq. 80% soft * +/-7% * Tg-Cal.: 86.0 Nm* Cur-Cal.: 4.165 Nm/A *

72i USL
71+
1 707
'E 69
N I A T X ko LT A Y I
3 WM%% Xﬁ%&% SR e 7 X
g 66j ——————————————————————————————————————— X-3s
65—
64—
63
LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _X+3s x-3s _ x+3s
25 =Sk [ USL o5 LSL 2 USL 0,001
P ] S ] 01
20— S F20 & 99,5 ——k ’
g 7 | | oz 95 ——" 5
215 F155 M- - <
g N FS w70 | | 30 =X
@ NN 8T | | 0 o
5 104 ‘ ‘ -107g NN — 7
2 7 \ o2 5 ‘ 95 '
a 1 | | r | | |
< 5 \ -5 © v, | : 99,5
* Ml L e i
] C ! | | 99,99
0 T 1 T \’V\ L s ) B B | 0 0,001 T T T ! T ! \‘ T T T T
63 64 65 66 67 68 69 70 71 72 63 64 65 66 67 68 69 70 71 72
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 67.20 X 66.7023
LSL 62.50 Xmin 66.10 X-3s 65.8397
USL 71.90 Xmax 67.49 X+3s 67.5649
T 9.40 R 1.39 6s 1.7251
N<r> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 pP<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 5.45
Critical capability index Cmk 4.87
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 Anton Czapla ‘ Date 01.12.2017
Ser.No. CK09669g Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 67,20
Ord. No 50EAN80JA4 Ser.No 1024210 LSL 62,50
- S USL 71,90

Remark Tq. 80% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.165 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 66,88 67,49 66,71 66,93 66,54 67,05 66,56 66,27 67,00 66,64
1024210 VM1698-4 366,25 | 364,75 | 339,00 @ 357,50 | 346,75 @ 364,25 348,00 342,50 @ 363,50 | 352,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 66,49 66,81 66,98 66,32 66,73 66,66 66,76 66,54 66,42 66,10
1024210 VM1698-4 326,00 | 351,00 357,50 | 367,75 | 346,25 332,50 364,50 358,25 | 331,00 | 351,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 66,54 66,69 66,81 67,39 66,71 66,59 66,81 67,08 66,78 66,64
1024210 VM1698-4 352,50 | 361,75 @ 354,75 | 364,50 | 351,75 @ 359,75 366,00 370,00 @ 356,25 | 361,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 66,54 66,54 66,86 66,42 66,54 67,05 66,73 66,91 66,93 66,76
1024210 VM1698-4 360,00 | 369,75 @ 357,00 @ 364,25 | 362,50 @ 364,50 350,50 361,50 @ 357,50 | 382,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 66,73 66,83 66,91 66,56 66,98 66,39 67,15 66,98 66,15 66,52
1024210 VM1698-4 354,25 | 355,75 | 347,50 | 365,75 | 361,50 @ 363,25 365,00 358,75 | 363,50 | 352,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 66,78 66,52 67,22 66,37 67,27 66,47 66,52 66,17 66,39 66,66
1024210 VM1698-4 364,00 | 354,50 @ 359,50 | 352,50 | 362,25 @ 357,75 370,25 @ 347,25 | 364,50 | 353,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 66,78 66,25 66,81 66,71 66,64 66,83 66,88 67,30 66,49 66,59
1024210 VM1698-4 358,25 | 357,25 | 371,75 | 354,75 | 342,00 369,75 354,75 361,50 @ 360,25 | 361,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 66,56 66,98 66,39 66,64 66,34 67,05 66,78 66,78 66,49 66,88
1024210 VM1698-4 355,75 | 371,50 | 360,50 | 359,00 | 348,25 @ 354,25 356,50 @ 345,75 | 357,00 | 364,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\CK 0966gM .DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 01.12.2017
Ser.No. CK09669g Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 67,20
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 62,50

T o USL 71,90
Remark Tq. 80% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.165 Nm/A *
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 66,88 67,13 66,52 66,44 66,76 66,81 66,59 66,78 66,10 66,91
1024210 VM1698-4 358,00 374,50 362,50 357,00 356,00 360,00 357,25 366,75 360,00 370,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 66,69 66,83 67,15 67,03 66,44 66,34 66,32 66,20 66,37 67,00
1024210 VM1698-4 363,00 354,25 362,75 376,00 361,25 368,75 367,75 360,75 365,00 378,00
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Tool System

Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  01.12.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0966g Char.Descr. 961604PT-049 Inspection Val. 67,20 4,70 i USL 71,90

Serial No. 147491 Unit Nm 470 ILSL 6250
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 120/ 1021548 nges. 100
Evaluation from 01.12.2017 07:09:36 to 01.12.2017 07:57:57

Rem.  Tq. 80% soft * +/-7% * Tg-Cal.: 86.0 Nm* Cur-Cal.: 4.165 Nm/A *

72 UsL
714
70
g
Z.69
g 68| o
EI677 ESOSOERTOGR S =t ST DAL TAZDET SOESLH TSRO FoeEq X %T?SS
S 66
"
S 65
64—
63
LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x38s
20 LSL ‘)‘<‘ USL 20 LSL USL 0,001
i L 1 99,99
: = 0,1
216 —16 & 99,5
g 127 22 = 70 3 =
&= 4 L g = o
[0 = T
S 8+ Lg = & 30 05
2 o !
Q- -3 5 95
Qo ©
< 4+ —4 99,5
J \ I x 0,1
| 99,99
0 \\\\\\\\\\\\\\\\\\\0 0,001 T T T T T T T T
63 64 65 66 67 68 69 70 71 72 63 64 65 66 67 68 69 70 71 72
961604PT-049 [Nm] ND _, 961604PT-049 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 67.20 X 67.2980
LSL 62.50 Xmin 67.20 X-3s 67.1278
usL 71.90 Xmax 67.42 X+3s 67.4682
T 9.40 R 0.22 6s 0.3405
N<t> 100 p<T> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 27.61
Critical capability index = Cmk 27.03
¢ 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 Anton Czapla ‘ Date 01.12.2017
Ser.No. CK09669g Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 67,20
Ord. No 50EAN80JA4 Ser.No 147491 LSL 62,50
- S USL 71,90

Remark Tq. 80% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.165 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147491 961604PT-049 67,27 67,40 67,37 67,24 67,25 67,23 67,27 67,33 67,27 67,33
147491 961604PT-049 367,00 | 367,00 @ 343,00 @ 358,00 | 348,00 363,00 349,00 346,00 @ 362,00 | 352,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
147491 961604PT-049 67,32 67,32 67,37 67,30 67,27 67,21 67,34 67,26 67,30 67,23
147491 961604PT-049 327,00 | 355,00 @ 360,00 @ 369,00 | 346,00 334,00 366,00 365,00 @ 331,00 | 353,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
147491 961604PT-049 67,27 67,31 67,22 67,36 67,37 67,36 67,31 67,23 67,31 67,24
147491 961604PT-049 358,00 | 365,00 @ 358,00 @ 367,00 | 355,00 360,00 365,00 372,00 356,00 | 363,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
147491 961604PT-049 67,26 67,21 67,27 67,29 67,32 67,37 67,33 67,26 67,32 67,21
147491 961604PT-049 362,00 | 373,00 @ 358,00 @ 365,00 | 364,00 365,00 355,00 362,00 358,00 | 383,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
147491 961604PT-049 67,29 67,26 67,28 67,38 67,35 67,39 67,23 67,25 67,22 67,23
147491 961604PT-049 354,00 | 357,00 @ 352,00 @ 366,00 | 362,00 365,00 364,00 359,00 @ 365,00 | 353,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
147491 961604PT-049 67,28 67,34 67,34 67,36 67,37 67,28 67,22 67,20 67,27 67,25
147491 961604PT-049 365,00 | 359,00 @ 360,00 | 353,00 | 362,00 360,00 375,00 348,00 366,00 | 357,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
147491 961604PT-049 67,27 67,32 67,22 67,32 67,35 67,33 67,31 67,40 67,32 67,24
147491 961604PT-049 360,00 | 361,00 @ 374,00 | 357,00 | 352,00 373,00 357,00 361,00 @ 364,00 | 362,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
147491 961604PT-049 67,22 67,31 67,36 67,26 67,33 67,35 67,42 67,26 67,28 67,29
147491 961604PT-049 357,00 | 373,00 @ 363,00 @ 362,00 | 349,00 356,00 358,00 354,00 @ 360,00 | 365,00
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 01.12.2017
Ser.No. CK09669g Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 67,20
Ord. No 50EAN80JA4 Ser.No 147491 LSL 62,50
- S USL 71,90

Remark Tq. 80% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.165 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
147491 961604PT-049 67,28 67,29 67,24 67,29 67,42 67,42 67,32 67,37 67,23 67,39
147491 961604PT-049 359,00 | 375,00 @ 364,00 @ 360,00 | 359,00 362,00 361,00 368,00 @ 368,00 | 374,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147491 961604PT-049 67,24 67,35 67,27 67,28 67,33 67,37 67,22 67,27 67,21 67,36
147491 961604PT-049 364,00 | 356,00 @ 362,00 @ 378,00 | 365,00 370,00 370,00 364,00 366,00 | 380,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\CK 0966g1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: 50EAN80JA4 Angle degree: 360°
Serial no: CK0966 Test torque: 67,2 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Homologation of nutrunners

Document-Number: 014/2017

Date:

Note:

17.09.2018

Test sheet no. 4

Machine Capability Study 100 %

Multi-stage tightening system Speed 50 rpm
Single-stage tightening system [l Speed 100 %
Manufacturer: Apex Tool Group GmbH Serial no:
Test torque: Tq max. 80,00 Nm
Hard joint (H) 481,23 Nm / Revolution
Soft joint (L) 39,63 Nm / Revolution

H
Tolerance down / up 74,40 - 85,60 Nm
Tolerance down / up 7%
Average torque 80,20 Nm
Standard deviation 0,48 Nm
Torque scatter (99,73%) 2,85 Nm
o 3,93
Cok 3,79
Min. C, hard/soft (lowest value) 3,93
Min. C, hard/soft (lowest value) 3,79

Capability is reached if minimum C,, value 21.67

SN: CK0966 Page 33 of 67

Annex 2

Page 3 of 3

7,5%

670 rpm

CK0966

Angle degree 30°

Angle degree 360°

L

74,40 - 85,60 Nm
7%
79,25 Nm
0,36 Nm
2,13 Nm
5,25
4,55





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0966b Char.Descr. VM 1698-4 Inspection Val. 80,00 5,60 i USL 85,60
Serial No. 1024210 Unit Nm 560 ILSL 7440
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 120/ 1021548 nges. 100
Evaluation from 30.11.2017 15:59:28 to 30.11.2017 16:13:03
Rem.  Tq. 100% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.925 Nm/A *
861 usL
84
1 |
E82 i lld sy R R s
hi AV ™ _ 2 _ _ > o A %ﬁ\% X\ XN %
% 80 )Xt *7532 K%; fé&x 25 7‘& S At X
d - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — X-3s
2 78
76—
745 T T T T T T T T T T s
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X35 _ X+3s X-3s X+3s
o5 7LSL ‘ >‘( ‘ USLﬁ o5 LSL ‘ USL 0,001
P ] - o 9 \ 01
20— ‘ ‘ F20 & 99,5 X/A ’
5 - | | -5, % = 5
g1 | | Sl TN | 0 £
2. | | LE | a
2 1 Fo2 5 95 '
S _] \ \ . B |
< 5 -5 @ 99,5
] | | C x 0,1 !
] C i i i 99,99
0\\\\\\\\\\\\\\\iij\\\\\\\\0 0,001 T T T T T T T \‘ T T T T
74 75 76 77 78 79 80 81 82 83 84 85 86 74 75 76 77 78 79 80 81 82 83 84 85 86
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 80.00 X 80.2042
LSL 74.40 Xmin 79.38 X-3s 78.7789
usL 85.60 Xmax 81.73 X+3s 81.6295
T 11.20 R 2.35 6s 2.8506
N<t> 100 p<t> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 3.93
Critical capability index Cmk 3.79
¢ 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 Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0966b Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 80,00
Ord. No 50EAN80JA4 Ser.No 1024210 LSL 74,40

T o USL 85,60
Remark Tq. 100% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.925 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 79,73 80,95 80,04 81,12 80,43 80,51 80,39 81,00 81,73 79,68
1024210 VM1698-4 31,50 30,50 29,50 29,75 28,00 31,75 27,00 31,00 28,50 32,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 80,07 80,53 79,92 80,51 79,78 80,51 79,78 79,38 80,02 80,29
1024210 VM1698-4 28,75 29,25 28,75 29,00 31,75 29,25 28,75 31,75 29,00 33,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 80,48 80,24 79,87 79,85 79,60 79,65 80,21 79,53 80,26 80,31
1024210 VM1698-4 29,00 29,00 31,00 28,50 28,75 29,50 31,00 29,75 32,25 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 79,46 80,41 79,60 79,48 80,19 79,75 79,92 80,95 80,02 80,17
1024210 VM1698-4 29,50 29,25 31,25 29,75 30,75 31,00 28,00 30,75 29,50 28,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 79,80 80,29 79,90 79,43 80,07 80,43 80,12 80,65 80,83 80,51
1024210 VM1698-4 31,75 30,00 30,00 32,50 30,00 31,25 31,75 33,75 34,75 32,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 79,95 79,95 80,29 80,24 80,31 80,58 80,63 79,99 79,97 79,53
1024210 VM1698-4 32,75 30,00 30,00 32,25 28,75 28,75 30,25 28,25 29,00 26,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 80,17 81,46 79,56 79,78 79,70 79,95 80,97 80,19 79,92 81,17
1024210 VM1698-4 29,75 29,50 28,50 32,00 31,25 28,00 30,25 28,50 31,75 30,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 79,65 80,51 80,95 80,34 80,97 80,12 80,31 79,63 79,73 80,09
1024210 VM1698-4 28,75 29,75 30,00 30,75 29,50 30,25 29,25 26,75 29,00 31,50
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0966b Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 80,00
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 74,40
T o USL 85,60

Remark Tq. 100% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.925 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 80,31 79,68 79,92 81,00 80,65 79,46 80,14 80,43 80,87 80,21
1024210 VM1698-4 27,50 32,25 30,50 29,25 29,25 33,00 32,25 30,00 29,50 29,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 80,02 79,82 80,24 80,61 80,26 80,41 80,56 80,73 79,97 80,17
1024210 VM1698-4 29,25 28,75 28,75 30,00 29,00 32,50 34,50 27,75 30,75 30,75
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0966b Char.Descr. 961604PT-049 Inspection Val. 80,00 5,60 i USL 85,60
Serial No. 147491 Unit Nm 560 |LSL 7440 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 120/ 1021548 nges. 100
Evaluation from 30.11.2017 15:59:28 to 30.11.2017 16:13:03
Rem.  Tq. 100% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.925 Nm/A *
861 usL
1 84
T
Z.82-
) _
b A I v, X o N R e T TN X X o o e TR TS S o X —  X+3s
S 80 i aeast sinablacstaalasne St Yo s it T R aat e Vot hios e 0k X% Rpaat e Stastad St a X-3s
&
o
9 78
(o]
lo)) -
76—
745 T T T T T T T T T T s
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-38+3s
20 LSL ‘ )‘< ‘ USL 20 LSL USL 0,001
i f L 1 99,99
1 | = 01
2 16 . —16 & 99,5
g ] I I 5
g 127 1K 22 = 70 3 =
s 1 | L& Q "
£ s | -8 = o 30 70 &
2 A L2 5 95 '
2 J 1 8
< 4 —4 @ 99,5
| 1 JAAA 1 | @ 0,1
AL 99,99
0\\\\\\\\\\\\\\\\\\\\\\\\\0 0,001 T T T T T T T T T T
74 75 76 77 78 79 80 81 82 83 84 85 86 74 75 76 77 78 79 80 81 82 83 84 85 86
961604PT-049 [Nm] ND _, 961604PT-049 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 80.00 X 80.4179
LSL 74.40 Xmin 80.02 X-3s 79.9502
usL 85.60 Xmax 80.75 X+3s 80.8856
T 11.20 R 0.73 6s 0.9354
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 11.97
Critical capability index Cmk 11.08
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\CK 0966b1.DFD

SN: CK0966 Page 37 of 67





Machine Capability Study Page

Tool System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0966b Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 80,00
Ord. No 50EAN80JA4 Ser.No 147491 LSL 74,40

T o USL 85,60
Remark Tq. 100% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.925 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147491 961604PT-049 80,57 80,62 80,15 80,57 80,41 80,44 80,51 80,40 80,54 80,31
147491 961604PT-049 32,00 31,00 30,00 31,00 29,00 32,00 28,00 32,00 29,00 33,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
147491 961604PT-049 80,60 80,55 80,45 80,73 80,27 80,48 80,39 80,34 80,18 80,54
147491 961604PT-049 29,00 30,00 29,00 30,00 32,00 30,00 29,00 32,00 30,00 34,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
147491 961604PT-049 80,34 80,56 80,28 80,45 80,37 80,56 80,51 80,26 80,32 80,14
147491 961604PT-049 30,00 30,00 31,00 29,00 30,00 30,00 32,00 30,00 33,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
147491 961604PT-049 80,55 80,44 80,12 80,43 80,24 80,40 80,43 80,14 80,59 80,47
147491 961604PT-049 30,00 30,00 32,00 30,00 32,00 31,00 28,00 32,00 30,00 29,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
147491 961604PT-049 80,32 80,59 80,17 80,23 80,67 80,29 80,31 80,44 80,47 80,50
147491 961604PT-049 32,00 31,00 31,00 33,00 31,00 32,00 33,00 35,00 35,00 33,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
147491 961604PT-049 80,19 80,53 80,42 80,25 80,02 80,33 80,51 80,47 80,29 80,28
147491 961604PT-049 34,00 31,00 30,00 33,00 29,00 29,00 31,00 29,00 30,00 27,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
147491 961604PT-049 80,32 80,63 80,28 80,32 80,41 80,18 80,45 80,46 80,23 80,51
147491 961604PT-049 31,00 31,00 29,00 33,00 32,00 28,00 31,00 29,00 33,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
147491 961604PT-049 80,61 80,75 80,67 80,60 80,51 80,27 80,36 80,35 80,47 80,52
147491 961604PT-049 29,00 30,00 31,00 32,00 30,00 32,00 30,00 28,00 29,00 33,00
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0966b Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 80,00
Ord. No 50EANB0JA4 Ser.No 147491 LSL 74,40

T o USL 85,60
Remark Tq. 100% hard * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.925 Nm/A *
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
147491 961604PT-049 80,31 80,31 80,36 80,28 80,68 80,26 80,50 80,44 80,73 80,42
147491 961604PT-049 28,00 33,00 31,00 30,00 30,00 34,00 33,00 31,00 30,00 31,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147491 961604PT-049 80,53 80,21 80,30 80,65 80,43 80,67 80,59 80,53 80,28 80,48
147491 961604PT-049 30,00 29,00 30,00 31,00 30,00 34,00 35,00 29,00 32,00 31,00
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: S50EAN80JA4 Angle degree:  30°
Serial no:  CK0966 Test torque: 80,0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Control System

Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0966a Char.Descr. VM 1698-4 Inspection Val. 80,00 5,60 i USL 85,60

Serial No. 1024210 Unit Nm 560 ILSL 7440
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 120/ 1021548 nges. 100
Evaluation from 30.11.2017 16:39:43 to 30.11.2017 19:17:04

Rem.  Tq. 100% soft * +/-7% * Tqg-Cal.: 86.0 Nm* Cur-Cal.: 3.925 Nnm/A *

USL

VM169§0-4 INm] -
7
{ |
%
g{ |
-
?{,
|
fg;
|
|
|
x|
%
|
%
|
|
§%
| |

M " — - — - — - — > — - — - — - — - — - — - — =5 — - — - — - — - — - — - — - — Xx-3s
76—
745 I I I I I I I I I I Lt
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s _ Xx+3s X35 X+3s
30 7LSL ‘ X ‘ USLﬁ 30 LSL ‘ )‘< ‘ USL 0,001
p ] | | = ?T 99,99 -y o
207 ‘ ‘ arS 99,5 —— ’
o - C | o 3A
S 20- | | 08 ] 5
o 7 O -3 T 70 i 30 S
= 15i Q/ \\ f15 g 'é' ‘ ‘ ln__‘
2] ] L o 30 = = 0 &
=27 [\ F o ‘ ‘
2104 "l -10 > 5 [ 95 !
2 | | F = F I 995
5 | | 5 & 0,1 / ! | '
= E /1 ‘ ‘ 99,99
0 1 rrrr T \\L\ L L L L 0 0,001 T T T T ! T ! T ‘\ T T T T T
74 75 76 77 78 79 80 81 82 83 84 85 86 74 75 76 77 78 79 80 81 82 83 84 85 86
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 80.00 X 79.2549
LSL 74.40 Xmin 78.38 X-3s 78.1885
usL 85.60 Xmax 80.04 X+3s 80.3213
T 11.20 R 1.66 6s 2.1328
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 5.25
Critical capability index = Cmk 4.55
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 Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0966a Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 80,00
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 74,40
T o USL 85,60

Remark Tqg. 100% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.925 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 79,51 78,85 79,24 79,34 79,31 79,04 79,12 78,60 79,29 80,04
1024210 VM1698-4 414,75 | 367,50 & 384,50 | 388,75 | 387,50 | 381,00 400,00 371,75 | 381,50 | 379,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 79,04 79,21 79,29 79,48 79,46 79,31 78,82 79,29 79,24 79,31
1024210 VM1698-4 371,50 | 384,25 @ 386,25 | 376,50 | 368,25 @ 392,50 378,25 362,50 @ 371,50 | 408,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 79,73 79,24 79,21 78,38 79,70 79,02 79,85 78,97 79,31 78,90
1024210 VM1698-4 406,00 | 377,50 | 378,75 | 358,00 | 364,25 @ 370,75 325,75 @ 365,00 @ 375,00 | 340,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 79,31 79,75 79,87 79,09 78,51 78,97 79,51 79,19 79,07 78,85
1024210 VM1698-4 398,00 | 372,50 @ 377,75 | 361,00 | 370,50 @ 362,50 376,00 395,00 @ 354,25 | 357,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 79,65 79,43 79,43 79,36 79,31 79,41 79,48 79,19 78,65 78,87
1024210 VM1698-4 366,25 | 358,25 | 363,50 | 341,00 | 358,00 364,50 358,50 @ 348,25 | 348,25 | 357,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 78,75 79,56 79,07 79,31 79,19 79,68 79,53 78,85 79,26 78,51
1024210 VM1698-4 356,00 | 363,00 358,50 | 358,50 | 357,00 374,25 371,50 @ 345,25 | 364,00 | 339,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 79,26 78,90 79,48 79,21 79,21 78,73 79,90 79,46 79,56 79,26
1024210 VM1698-4 352,75 | 356,50 | 358,75 | 369,00 | 362,75 @ 338,50 364,50 350,50 @ 365,00 | 351,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 79,90 79,29 79,78 79,73 79,56 79,75 79,73 78,68 78,73 78,90
1024210 VM1698-4 365,25 | 350,25 | 361,75 | 362,00 | 319,25 @ 391,50 353,75 357,50 | 342,00 | 313,75
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0966a Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 80,00
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 74,40

T o USL 85,60
Remark Tqg. 100% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.925 Nm/A *
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 79,58 78,82 79,68 79,36 79,24 79,60 79,16 79,21 79,38 79,43
1024210 VM1698-4 353,00 337,25 365,00 360,75 363,75 372,25 365,50 372,50 368,50 363,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 78,77 79,24 79,95 78,94 79,34 78,65 79,26 78,85 79,14 79,16
1024210 VM1698-4 357,50 362,00 368,00 348,25 366,00 311,25 353,75 363,50 363,75 360,25
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. S50EANS80JA4 Part type 50EANS80JA4 ‘ Contr.item yes
Serial No.  CK0966a Char.Descr. 961604PT-049 Inspection Val. 80,00 5,60 i USL 85,60
Serial No. 147491 Unit Nm 560 'LSL 7440
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic  MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 120/ 1021548 nges. 100
Evaluation from 30.11.2017 16:39:43 to 30.11.2017 19:17:04
Rem.  Tq. 100% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.925 Nm/A *
861 usL
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T
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S b —
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o
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(o]
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0 10 20 30 40 50 60 70 80 90 100
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*B8s
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] C 1 99,99
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2 ] I F g = o
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2 1 Fo2 5 95 '
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74 75 76 77 78 79 80 81 82 83 84 85 86 74 75 76 77 78 79 80 81 82 83 84 85 86
961604PT-049 [Nm] ND _, 961604PT-049 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 80.00 X 80.1092
LSL 74.40 Xmin 80.00 X-3s 79.8947
usL 85.60 Xmax 80.32 X+3s 80.3237
T 11.20 R 0.32 6s 0.4291
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 26.10
Critical capability index Cmk 25.59
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 Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0966a Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 80,00
Ord. No 50EANB0JA4 Ser.No 147491 LSL 74,40
T o USL 85,60

Remark Tqg. 100% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.925 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147491 961604PT-049 80,14 80,16 80,08 80,20 80,00 80,16 80,05 80,03 80,21 80,24
147491 961604PT-049 418,00 | 382,00 @ 386,00 | 391,00 | 391,00 @ 384,00 402,00 373,00 @ 384,00 | 380,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
147491 961604PT-049 80,08 80,27 80,06 80,14 80,11 80,16 80,05 80,02 80,12 80,03
147491 961604PT-049 372,00 | 386,00 @ 398,00 | 382,00 | 369,00 397,00 381,00 390,00 @ 377,00 | 408,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
147491 961604PT-049 80,20 80,07 80,10 80,09 80,16 80,05 80,22 80,05 80,01 80,10
147491 961604PT-049 410,00 | 380,00 @ 382,00 @ 362,00 | 364,00 379,00 352,00 368,00 @ 378,00 | 343,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
147491 961604PT-049 80,22 80,08 80,15 80,04 80,10 80,19 80,10 80,18 80,32 80,01
147491 961604PT-049 400,00 | 376,00 & 378,00 | 363,00 | 372,00 @ 365,00 379,00 398,00 @ 354,00 | 363,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
147491 961604PT-049 80,11 80,09 80,13 80,00 80,01 80,06 80,07 80,05 80,09 80,03
147491 961604PT-049 369,00 | 363,00 @ 366,00 | 344,00 | 360,00 365,00 361,00 358,00 @ 352,00 | 361,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
147491 961604PT-049 80,04 80,06 80,15 80,11 80,06 80,16 80,05 80,15 80,10 80,02
147491 961604PT-049 363,00 | 363,00 362,00 @ 362,00 | 360,00 376,00 378,00 348,00 @ 365,00 | 343,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
147491 961604PT-049 80,18 80,09 80,13 80,18 80,09 80,01 80,19 80,24 80,12 80,15
147491 961604PT-049 355,00 | 361,00 @ 360,00 @ 376,00 | 365,00 341,00 368,00 355,00 @ 366,00 | 358,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
147491 961604PT-049 80,14 80,10 80,03 80,12 80,16 80,04 80,07 80,20 80,00 80,21
147491 961604PT-049 369,00 | 355,00 @ 362,00 @ 363,00 | 321,00 @ 394,00 357,00 362,00 @ 345,00 | 322,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QWA\QWE\M essWert\2018\CK 0966a1.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0966a Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 80,00
Ord. No 50EANB0JA4 Ser.No 147491 LSL 74,40
T o USL 85,60

Remark Tqg. 100% soft * +/-7% * Tg-Cal.: 86.0 Nm * Cur-Cal.: 3.925 Nm/A *

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
147491 961604PT-049 80,07 80,12 80,17 80,06 80,06 80,03 80,03 80,18 80,13 80,18
147491 961604PT-049 356,00 | 340,00 @ 365,00 @ 363,00 | 365,00 376,00 367,00 379,00 @ 377,00 | 365,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147491 961604PT-049 80,17 80,23 80,27 80,08 80,03 80,09 80,10 80,16 80,01 80,01
147491 961604PT-049 359,00 | 365,00 @ 371,00 | 352,00 | 369,00 313,00 359,00 368,00 @ 366,00 | 363,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QWA\QWE\M essWert\2018\CK 0966a1.DFD
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Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: 50EAN80JA4 Angle degree: 360°
Serial no: CK0966 Test torque: 80,0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Homologation of nutrunners

Annex 3
Document-Number 014/2017
Date: 17.09.2018 Page 1 of 2

General Specifications

Manufacturer: Apex Tool Group GmbH Tool type: Right Angle Tool
Model: 50EAN80JA4 Serial no: CK0966
Torque range: 16 Nm to 80 Nm

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

Capability examination

Snugfit value: 16 Nm Torque tolerance £ 7 %
Target torque: 48 Nm Tolerance: 5,27 % + 2,64 %
Angle degree: 40° Tolerance: 7,2° + 3,6°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 46,89 40,00 4714 39,00 0,25 1,00
2 46,88 40,00 47,36 38,00 0,48 2,00
3 46,29 40,00 46,34 38.25 0,05 1,75
4 47,41 40,00 47.30 38,00 0,11 2,00
5 47,91 40,00 47,70 39,50 0,21 0,50
6 47,45 40,00 47,35 39,50 0,10 0,50
7 47,61 40,00 47,35 39,00 0,26 1,00
8 49,35 40,00 49,24 38,00 0,11 2,00
9 46,57 40,00 47,19 39.25 0,62 0,75
10 47,13 40,00 47,36 39.25 0,23 0,75
11 47,78 40,00 47,61 37.75 0,17 2,25
12 46,79 40,00 47,58 39.25 0,79 0,75
13 46,71 40,00 47,31 37,50 0,60 2,50
14 47,08 40,00 47,26 39.25 0,18 0,75
15 47,29 40,00 47,34 39,50 0,05 0,50
16 47,65 40,00 47,54 38,00 0,11 2,00
17 46,82 40,00 46,98 39.25 0,16 0,75
18 46,58 40,00 4718 39,00 0,60 1,00
19 47,21 40,00 47,21 39,50 0,00 0,50

20 47,09 40,00 4715 38,00 0,06 2,00
21 47,25 40,00 47,77 3975 0,52 0,25
22 50,76 40,00 51,14 39,50 0,38 0,50
23 47,50 40,00 47,23 39.25 0,27 0,75
24 46,43 40,00 46,53 39,50 0,10 0,50
25 47,52 40,00 47,20 39.25 0,32 0,75
26 47,48 40,00 47.45 3975 0,03 0,25
27 47,07 40,00 47.64 39.25 0,57 0,75
28 46,87 40,00 47.48 39.25 0,61 0,75
29 47,01 40,00 46,89 37,50 0,12 2,50
30 47,43 40,00 47,22 39,50 0,21 0,50
31 46,37 40,00 46,76 39,50 0,39 0,50
32 46,84 40,00 47,31 37.75 0,47 2,25
33 47,02 40,00 46,97 38,00 0,05 2,00
34 47,75 40,00 47,79 3975 0,04 0,25
35 46,64 40,00 47,02 39,50 0,38 0,50
36 47,15 40,00 47,30 39,00 0,15 1,00
37 47,16 40,00 47.47 39.25 0,31 0,75
38 47,19 40,00 47.40 39,50 0,21 0,50
39 50,01 40,00 49,77 39,00 0,24 1,00
40 47,54 40,00 47,27 39,50 0,27 0,50
41 46,83 40,00 47.43 39.25 0,60 0,75
42 47,56 40,00 47,35 37,50 0,21 2,50
43 47,11 40,00 4713 38.25 0,02 1,75
44 47,26 40,00 47.48 3975 0,22 0,25
45 48,00 40,00 47,53 38,00 0,47 2,00
46 46,60 40,00 46,61 39.25 0,01 0,75
47 46,53 40,00 46,47 39,00 0,06 1,00
48 47,04 40,00 47,29 39,50 0,25 0,50
49 46,93 40,00 47,28 39,50 0,35 0,50
50 47,13 40,00 4715 38,50 0,02 1,50
51 47,55 40,00 47,74 39,50 0,19 0,50
52 48,26 40,00 48,01 39.25 0,25 0,75
53 47,91 40,00 48,33 38,00 0,42 2,00
54 47,42 40,00 47,36 39,00 0,06 1,00
55 47,15 40,00 47,16 39,50 0,01 0,50
56 47,62 40,00 47,58 39.25 0,04 0,75
57 46,76 40,00 47,05 3975 0,29 0,25
58 48,61 40,00 48,72 39.25 0,11 0,75
59 46,98 40,00 4714 37.75 0,16 2,25
60 47,29 40,00 47,21 39,50 0,08 0,50
61 47,30 40,00 47,67 3975 0,37 0,25
62 47,48 40,00 47,88 39,00 0,40 1,00
63 47,46 40,00 47,22 39.25 0,24 0,75
64 46,31 40,00 46,38 38,00 0,07 2,00
65 47,06 40,00 47.33 3975 0,27 0,25
66 47,63 40,00 47.75 38.25 0,12 1,75
67 46,63 40,00 47,06 40,00 0,43 0,00
68 46,88 40,00 46,55 37.75 0,33 2,25
69 46,61 40,00 46,81 39,50 0,20 0,50
70 46,68 40,00 46,62 38,00 0,06 2,00
71 46,80 40,00 46,73 39,50 0,07 0,50
72 46,67 40,00 46,92 3975 0,25 0,25
73 46,51 40,00 46.60 37.75 0,09 2,25
74 46,79 40,00 46,79 38.75 0,00 1,25
75 47,66 40,00 47.48 39,50 0,18 0,50
76 47,51 40,00 47,57 39,50 0,06 0,50
77 47,67 40,00 4717 39.25 0,50 0,75
78 47,81 40,00 47,75 37.75 0,06 2,25
79 47,19 40,00 4743 39,50 0,24 0,50
80 46,82 40,00 47,72 3975 0,90 0,25
81 46,62 40,00 47,51 38,00 0,89 2,00
82 47,07 40,00 47,24 39,50 0,17 0,50
83 46,36 40,00 46.46 39.25 0,10 0,75
84 47,11 40,00 47,31 3975 0,20 0,25
85 46,87 40,00 47,31 3975 0,44 0,25
86 46,82 40,00 47,00 39,50 0,18 0,50
87 47,51 40,00 47,50 40,00 0,01 0,00
88 46,60 40,00 46,65 39.25 0,05 0,75
89 46,76 40,00 46,96 38.75 0,20 1,25
90 47,47 40,00 47,77 39,50 0,30 0,50
91 47,79 40,00 48,27 3975 0,48 0,25
92 48,01 40,00 48,39 3975 0,38 0,25
93 48,99 40,00 4717 37,50 1,82 2,50
94 47,10 40,00 47,28 3975 0,18 0,25
95 47,57 40,00 47,34 39,50 0,23 0,50
96 46,60 40,00 46,58 39.25 0,02 0,75
97 46,89 40,00 46,86 38,00 0,03 2,00
98 47,88 40,00 48,01 39.25 0,13 0,75
99 46,88 40,00 47,16 3975 0,28 0,25
100 47,96 40,00 47,80 38.75 0,16 1,25
Standard deviation: 0,252 0,714
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Homologation of nutrunners

Torque [Nm]

Graphical representation

Model: 50EAN80JA4 Serialno:  CK0966
Target torque: 48,0 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction

59,0
56,8
54,6
52,4

50,2 t
48,0 | A “ ?s A ﬁ 4 \ —e— Torque, Tool

45,8 —a— Torque, Control
43,6

41,4
39,2
37,0

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

46
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41 —e— Angle degree,
40 Tool

20 h Imra st ettt s Ramin A FARTAR AR P —a—ngi cearee.
38\4yy\‘/yy yu \fy Y y YXYYYVM yy Control

36

35
34

Angle degree
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Measurement
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Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. 50EAN80JA4 Parttype 50EAN80JA4 ‘ Contr.item yes
Serial No.  CK0966k 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 Homologation Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 50 / 1024729 nges. 100
Evaluation from 30.11.2017 14:51:28 to 30.11.2017 15:03:55

Rem.  Tqg. 60% Angle 40° * +/-5° * Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.492 Nm/A *

45 USL
X+3s
X-3s
Value No. _,
X-3s _ X+3s X-3s _ X+3s
30 7LSL >‘( ‘ USLﬁ 30 LSL ‘ >‘( ‘ USL 0,001
. B | | r 1 99,99 ‘ ‘
a Cog S w 0,1
>3 | ‘ FBE 99,5 :
< - E | 4
g 20~ | | 208 ;0% | | 5
g l ! F S s 70 : : )
= 15j jl5 g f=an ‘ ‘ o
2] | cE 4 30 | ) ‘ 70 &
= | - 3] ) |
g 10 | S10 2 5 §,§!/ | 95 !
< .- | S | | 99,5
5 | 5 & 0,1 : | !
] \\L B i i 99,99
00— n L O B B 0 0,001 T T T T T T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
VM1698-4 [Grad] ND _, VM1698-4 [Grad] ND _,
Drawing Values Collected Values Statistics
Tm 40.00 X 39.0200
LSL 35.00 Xmin 37.50 X-3s 36.8782
usL 45.00 Xmax 40.00 X+3s 41.1618
T 10.00 R 2.50 6s 4.2836
N<t> 100 p<T> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 2.33
Critical capability index = Cmk 1.88
¢ The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\CK0966kM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0966k Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 52,47
Ord. No 50EAN80JA4 Ser.No 1024210 LSL 36,30

T o USL 71,47
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.492 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 47,14 47,36 46,34 47,30 47,70 47,35 47,35 49,24 47,19 47,36
1024210 VM1698-4 39,00 38,00 38,25 38,00 39,50 39,50 39,00 38,00 39,25 39,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 47,61 47,58 47,31 47,26 47,34 47,54 46,98 47,18 47,21 47,15
1024210 VM1698-4 37,75 39,25 37,50 39,25 39,50 38,00 39,25 39,00 39,50 38,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 47,77 51,14 47,23 46,53 47,20 47,45 47,64 47,48 46,89 47,22
1024210 VM1698-4 39,75 39,50 39,25 39,50 39,25 39,75 39,25 39,25 37,50 39,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 46,76 47,31 46,97 47,79 47,02 47,30 47,47 47,40 49,77 47,27
1024210 VM1698-4 39,50 37,75 38,00 39,75 39,50 39,00 39,25 39,50 39,00 39,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 47,43 47,35 47,13 47,48 47,53 46,61 46,47 47,29 47,28 47,15
1024210 VM1698-4 39,25 37,50 38,25 39,75 38,00 39,25 39,00 39,50 39,50 38,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 47,74 48,01 48,33 47,36 47,16 47,58 47,05 48,72 47,14 47,21
1024210 VM1698-4 39,50 39,25 38,00 39,00 39,50 39,25 39,75 39,25 37,75 39,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 47,67 47,88 47,22 46,38 47,33 47,75 47,06 46,55 46,81 46,62
1024210 VM1698-4 39,75 39,00 39,25 38,00 39,75 38,25 40,00 37,75 39,50 38,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 46,73 46,92 46,60 46,79 47,48 47,57 47,17 47,75 47,43 47,72
1024210 VM1698-4 39,50 39,75 37,75 38,75 39,50 39,50 39,25 37,75 39,50 39,75

Apex Tool Group GmbH
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0966k Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 52,47
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 36,30

T o USL 71,47
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.492 Nm/A *
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 47,51 47,24 46,46 47,31 47,31 47,00 47,50 46,65 46,96 47,77
1024210 VM1698-4 38,00 39,50 39,25 39,75 39,75 39,50 40,00 39,25 38,75 39,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 48,27 48,39 47,17 47,28 47,34 46,58 46,86 48,01 47,16 47,80
1024210 VM1698-4 39,75 39,75 37,50 39,75 39,50 39,25 38,00 39,25 39,75 38,75

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\CK0966kM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. 50EAN80JA4 Part type 50EAN80JA4 ‘ Contr.item yes
Serial No.  CK0966k Char.Descr. 961604PT-049 Inspection Val. 40,00 5,00 EUSL 45,00
,,,,,,,,,, N
Serial No. 147491 Unit Grad -5,00 ! LSL 35,00
Char.Type variable Tolerance value 12 % ‘Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 50 / 1024729 nges. 100
Evaluation from 30.11.2017 14:51:28 to 30.11.2017 15:03:55
Rem.  Tq. 60% Angle 40° * +/-5° * Tq-Cal.: 86.0 Nm * Cur-Cal.: 4.492 Nm/A *
45 USL
44—
=437
-C% -
§427
o 41+
S —
|L 40 ] X
S 39
o -
< 38
374
36
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | ' 99,99
1 — 0,1
1,6 1,6 X 99,5
[8)
S . r Py . 95 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
8 = E Q | = ;
50,8 @ R=0 -0,8 % 20 . R=0 80
2 . 5 95 '
ko] e
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
961604PT-049 [Grad] --- 961604PT-049 [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\2018\CK0966k1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0966k Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 29,78
LSL 0,00
Ord. No. 50EAN80JA4 Ser.No. 147491
ra.- o erNo usL 71,47
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.492 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147491 961604PT-049 46,89 46,88 46,29 47,41 47,91 47,45 47,61 49,35 46,57 47,13
147491 961604PT-049 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
147491 961604PT-049 47,78 46,79 46,71 47,08 47,29 47,65 46,82 46,58 47,21 47,09
147491 961604PT-049 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
147491 961604PT-049 47,25 50,76 47,50 46,43 47,52 47,48 47,07 46,87 47,01 47,43
147491 961604PT-049 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
147491 961604PT-049 46,37 46,84 47,02 47,75 46,64 47,15 47,16 47,19 50,01 47,54
147491 961604PT-049 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
147491 961604PT-049 46,83 47,56 47,11 47,26 48,00 46,60 46,53 47,04 46,93 47,13
147491 961604PT-049 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
147491 961604PT-049 47,55 48,26 47,91 47,42 47,15 47,62 46,76 48,61 46,98 47,29
147491 961604PT-049 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
147491 961604PT-049 47,30 47,48 47,46 46,31 47,06 47,63 46,63 46,88 46,61 46,68
147491 961604PT-049 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
147491 961604PT-049 46,80 46,67 46,51 46,79 47,66 47,51 47,67 47,81 47,19 46,82
147491 961604PT-049 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 Anton Czapla ‘ Date 30.11.2017
Ser.No. CK0966k Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 29,78
LSL 0,00

Ord. No. 50EANB0JA4 Ser.No. 147491

ra.- o erNo usL 71,47
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.492 Nm/A *
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
147491 961604PT-049 46,62 47,07 46,36 47,11 46,87 46,82 47,51 46,60 46,76 47,47
147491 961604PT-049 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
147491 961604PT-049 47,79 48,01 48,99 47,10 47,57 46,60 46,89 47,88 46,88 47,96
147491 961604PT-049 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

Torque graphs
Model: 50EAN80JA4 Serial no:  CK0966
Target torque: 48,0 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Homologation of nutrunners

Annex 3
Document-Number 014/2017
Date: 17.09.2018 Page 2 of 2

General Specifications

Manufacturer: Apex Tool Group GmbH Tool type: Right Angle Tool
Model: 50EAN80JA4 Serial no: CK0966
Torque range: 16 Nm to 80 Nm

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

Capability examination

Snugfit value: 16 Nm Torque tolerance £ 7 %
Target torque: 64 Nm Tolerance: 3,59 % +1,79%
Angle degree: 180° Tolerance: 7,1° + 3,6°

Formula derivation:

Tool without angle correction
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Measurement
No.

Tool data
Torque Angle
63,69 180,00
67,18 180,00
67,04 180,00
63,59 180,00
64,51 180,00
65,50 180,00
64,10 180,00
67,13 180,00
63,93 180,00
62,93 180,00
64,25 180,00
64,42 180,00
64,28 180,00
63,42 180,00
65,53 180,00
67,51 180,00
64,07 180,00
65,46 180,00
66,86 180,00
64,84 180,00
66,46 180,00
69,31 180,00
67,61 180,00
66,15 180,00
63,32 180,00
65,73 180,00
62,77 180,00
64,58 180,00
66,00 180,00
65,99 180,00
64,26 180,00
68,19 180,00
64,77 180,00
63,50 180,00
65,88 180,00
66,81 180,00
63,33 180,00
64,21 180,00
66,77 180,00
66,81 180,00
65,20 180,00
64,71 180,00
66,71 180,00
64,22 180,00
68,30 180,00
66,12 180,00
63,28 180,00
63,42 180,00
63,85 180,00
63,58 180,00
64,50 180,00
65,28 180,00
66,75 180,00
66,31 180,00
62,83 180,00
64,98 180,00
67,03 180,00
66,92 180,00
63,05 180,00
67,27 180,00
63,32 180,00
62,76 180,00
65,59 180,00
63,46 180,00
62,31 180,00
65,55 180,00
64,20 180,00
62,61 180,00
64,06 180,00
63,81 180,00
61,32 180,00
63,13 180,00
64,39 180,00
64,67 180,00
65,34 180,00
63,38 180,00
61,74 180,00
63,45 180,00
65,88 180,00
62,45 180,00
64,06 180,00
62,25 180,00
63,82 180,00
64,69 180,00
64,00 180,00
66,56 180,00
61,49 180,00
64,16 180,00
63,96 180,00
66,18 180,00
62,14 180,00
62,23 180,00
64,38 180,00
63,75 180,00
64,08 180,00
64,71 180,00
62,37 180,00
64,40 180,00
62,74 180,00
63,99 180,00

Control data

Torque

63.41
66.69
66,22
63,29
64,20
64,83
64,34
66.42
63,19
63.41
63,73
64,02
63,61
62,83
65,83
67.03
64,39
65,59
66,34
64,61
65,56
68.47
68,08
65,44
62,88
65,17
63,02
64,51
65,47
65,15
64,54
67.32
64,12
62,93
66,32
66,39
63,15
63,56
66,98
66,27
64,49
63.85
65,95
63,66
67.44
66,12
62,95
63,12
62,95
62,93
64,34
65,00
66,10
66,37
62,66
64,37
66.56
66,76
62,85
66,81
62,66
63,22
65,25
63.41
61,97
65,25
63.44
63,19
63,39
63,39
60,90
63,34
63.56
64,29
64,44
62,90
61.48
63,07
65,51
61.80
63,34
62,07
63,07
65,17
63.41
65,95
62,12
63.49
64,39
65,51
61,75
61,51
63.85
63,61
63,54
64,56
62,05
64,81
62,17
63,93

Angle

178.50
180,75
178,75
178.50
178,00
179,75
178,25
179,00
178,25
178,25
179,25
178.50
180.50
180,50
177,75
179,00
178,75
178,25
177,75
178,25
178.50
178,75
178,00
179,50
177,00
179,25
178,00
177,75
178,75
178,75
178,25
178,25
179,75
179,75
178,00
179,25
178,25
181,00
178,25
177,75
179,00
178,75
178,75
179,25
177,75
178,25
178.50
178.50
179,00
179,75
178,00
178,00
178,25
178.50
178.50
179,00
180,00
178,75
177.50
179,75
180,50
179,00
178,25
179,25
176,50
178,00
179,50
178,25
180,00
180,00
178,00
178,25
178,00
179,50
180,00
179,25
179,00
178,25
180.50
179,00
178,75
178.50
178,75
178,00
178,75
178.50
178,75
179,00
178,00
179,00
177.50
180,00
180,00
178,00
177.25
178.50
179,00
178,00
178,75
178.50

Standard deviation:
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Difference

Torque

0,28
0,49
0,82
0,30
0,31
0,67
0,24
0,71
0,74
0,48
0,52
0,40
0,67
0,59
0,30
0,48
0,32
0,13
0,52
0,23
0,90
0,84
0,47
0,71
0,44
0,56
0,25
0,07
0,53
0,84
0,28
0,87
0,65
0,57
0,44
0,42
0,18
0,65
0,21
0,54
0,71
0,86
0,76
0,56
0,86
0,00
0,33
0,30
0,90
0,65
0,16
0,28
0,65
0,06
0,17
0,61
0,47
0,16
0,20
0,46
0,66
0,46
0,34
0,05
0,34
0,30
0,76
0,58
0,67
0,42
0,42
0,21
0,83
0,38
0,90
0,48
0,26
0,38
0,37
0,65
0,72
0,18
0,75
0,48
0,59
0,61
0,63
0,67
0,43
0,67
0,39
0,72
0,53
0,14
0,54
0,15
0,32
0,41
0,57
0,06

0,229

Angle

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

0,713





Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: 50EAN80JA4 Serialno:  CK0966
Target torque: 64,0 Nm 80 % of max. torque
Angle degree: 180° Tool without angle correction

73,6
71,7
69,8
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No. 50EAN80JA4 Part type 50EAN80JA4 ‘ Contr.item yes
Serial No.  CK0966I 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 Homologation Reference System  VM1698-4 Test Electronic MPRO400GCD-P
Contr.No. 816Lab Reference Transducer 120 / 1021548 nges. 100
Evaluation from 30.11.2017 15:12:56 to 30.11.2017 15:25:11
Rem.  Tq. 80% Angle 180° * +/-10° * Tq-Cal.: 86.0 Nm * Cur-Cal.: 4.321 Nm/A *
190 USL
185
5 i
IS i}
e = — - — - — - — - = - — - — - — - = - - - - — X+3s
R TN s ORI M AT WS . P
i - x/ o ( B B 5 r B X i -~
S s \fy : i '
> — - — - — - — - — - — - — - — - — - — = — = = — = — = — = — = — = — = — X-3S
>
175+
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X35 _ X+3s x3s _ X+3s
30-LSL X USL_ 4, LSL ‘ X ‘ USL 4 001
o ' SOV I 01
>3 ‘ ‘ F25 8 99,5 ‘ A ’
< - C | | 4
S 20~ | | ~208 ; % 1 gfﬁ | 5
g ! ! F S s 70 : ‘ : )
= 15j jl5 g f=an ‘ ‘ o
g_,:) 3] | | u s o 30 ‘ ; ‘ 70 &
= | - 3] ) |
10— ‘ ‘ =10 2 5 i 95 !
2 \ \ S | | | 995
>3 y | 5 01 R ‘
b r i i i 99,99
077‘1_1_1_1_# [ O 0,001 T T T T T T T T T T T
170 175 180 185 190 170 175 180 185 190
VM1698-4 [Grad] ND _, VM1698-4 [Grad] ND _,
Drawing Values Collected Values Statistics
Tm 180.00 X 178.7350
LSL 170.00 Xmin 176.50 X-3s 176.2150
usL 190.00 Xmax 181.00 X+3s 181.2550
T 20.00 R 4.50 6s 5.0399
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 3.97
Critical capability index Cmk 3.47
¢ 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 Anton Czapla ‘ Date 30.11.2017
Ser.No. CKO0966I Characteristic

Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 66,04

Ord. No 50EAN80JA4 Ser.No 1024210 LSL 48,72

T o USL 85,42

Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.321 Nm/A *

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 63,41 66,69 66,22 63,29 64,20 64,83 64,34 66,42 63,19 63,41
1024210 VM1698-4 178,50 | 180,75 | 178,75 | 178,50 | 178,00 @ 179,75 | 178,25 @ 179,00 | 178,25 | 178,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 63,73 64,02 63,61 62,83 65,83 67,03 64,39 65,59 66,34 64,61
1024210 VM1698-4 179,25 | 178,50 | 180,50 | 180,50 | 177,75 @ 179,00 | 178,75 @ 178,25 | 177,75 | 178,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 65,56 68,47 68,08 65,44 62,88 65,17 63,02 64,51 65,47 65,15
1024210 VM1698-4 178,50 | 178,75 | 178,00 | 179,50 | 177,00 @ 179,25 | 178,00 @ 177,75 | 178,75 | 178,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 64,54 67,32 64,12 62,93 66,32 66,39 63,15 63,56 66,98 66,27
1024210 VM1698-4 178,25 | 178,25 | 179,75 | 179,75 | 178,00 @ 179,25 | 178,25 181,00 | 178,25 | 177,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 64,49 63,85 65,95 63,66 67,44 66,12 62,95 63,12 62,95 62,93
1024210 VM1698-4 179,00 | 178,75 | 178,75 | 179,25 | 177,75 @ 178,25 | 178,50 @ 178,50 | 179,00 | 179,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 64,34 65,00 66,10 66,37 62,66 64,37 66,56 66,76 62,85 66,81
1024210 VM1698-4 178,00 | 178,00 | 178,25 | 178,50 | 178,50 @ 179,00 | 180,00 178,75 | 177,50 | 179,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 62,66 63,22 65,25 63,41 61,97 65,25 63,44 63,19 63,39 63,39
1024210 VM1698-4 180,50 | 179,00 | 178,25 | 179,25 | 176,50 @ 178,00 | 179,50 @ 178,25 | 180,00 | 180,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 60,90 63,34 63,56 64,29 64,44 62,90 61,48 63,07 65,51 61,80
1024210 VM1698-4 178,00 | 178,25 | 178,00 | 179,50 | 180,00 179,25 | 179,00 178,25 | 180,50 | 179,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\CK0966IM.DFD
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Machine Capability Study Page
Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 30.11.2017
Ser.No. CKO0966I Characteristic
Type 50EANS0JA4 Char.Descr.  VM1698-4 Inspection Val. 66,04
Ord. No 50EANB0JA4 Ser.No 1024210 LSL 48,72

T o USL 85,42
Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.321 Nm/A *
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 63,34 62,07 63,07 65,17 63,41 65,95 62,12 63,49 64,39 65,51
1024210 VM1698-4 178,75 178,50 178,75 178,00 178,75 178,50 178,75 179,00 178,00 179,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024210 VM1698-4 61,75 61,51 63,85 63,61 63,54 64,56 62,05 64,81 62,17 63,93
1024210 VM1698-4 177,50 180,00 180,00 178,00 177,25 178,50 179,00 178,00 178,75 178,50
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Machine Capability Study Page 1/1

Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  30.11.2017
Ord. No.  50EAN80JA4 Parttype 50EANS0JA4 \Contr.item yes
Serial No.  CK0966I Char.Descr. 961604PT-049 Inspection Val. 180,00 10,00 i USL 190,00
Serial No. 147491 Unit Grad  -10,00 ILSL 170,00 |
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2

Cust.Name Homologation

Reference System VM1698-4

Test Electronic MPRO400GCD-P

Contr.No. 816Lab Reference Transducer 120 / 1021548 nges. 100
Evaluation from 30.11.2017 15:12:56 to 30.11.2017 15:25:11
Rem.  Tq. 80% Angle 180° * +/-10° * Tq-Cal.: 86.0 Nm * Cur-Cal.: 4.321 Nm/A *
190 USL
8 185
O, i}
> i}
S g —
- 180 X
o
a i}
o -
©
Q@ i}
8 175
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | N 99,99
t - 0,1
>16- 1,6 X 99,5
g -z, % 5
31,2 12§ . 80 20 T
o ERS =
= - g = 50 50
2 [ r= E o ' re 3
50,8 R=0 0875 20 (Y |R=0 80
8 i L = 5 95 '
2 3
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
961604PT-049 [Grad] --- 961604PT-049 [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 Anton Czapla ‘ Date 30.11.2017
Ser.No. CKO0966I Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 35,59
LSL 0,00
Ord. No. 50EAN80JA4 Ser.No. 147491
ra.- o erNo usL 85,42
Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.321 Nm/A *
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
147491 961604PT-049 63,69 67,18 67,04 63,59 64,51 65,50 64,10 67,13 63,93 62,93
147491 961604PT-049 180,00 | 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
147491 961604PT-049 64,25 64,42 64,28 63,42 65,53 67,51 64,07 65,46 66,86 64,84
147491 961604PT-049 180,00 | 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
147491 961604PT-049 66,46 69,31 67,61 66,15 63,32 65,73 62,77 64,58 66,00 65,99
147491 961604PT-049 180,00 | 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
147491 961604PT-049 64,26 68,19 64,77 63,50 65,88 66,81 63,33 64,21 66,77 66,81
147491 961604PT-049 180,00 | 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
147491 961604PT-049 65,20 64,71 66,71 64,22 68,30 66,12 63,28 63,42 63,85 63,58
147491 961604PT-049 180,00 | 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
147491 961604PT-049 64,50 65,28 66,75 66,31 62,83 64,98 67,03 66,92 63,05 67,27
147491 961604PT-049 180,00 | 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
147491 961604PT-049 63,32 62,76 65,59 63,46 62,31 65,55 64,20 62,61 64,06 63,81
147491 961604PT-049 180,00 | 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
147491 961604PT-049 61,32 63,13 64,39 64,67 65,34 63,38 61,74 63,45 65,88 62,45
147491 961604PT-049 180,00 | 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 Anton Czapla ‘ Date 30.11.2017
Ser.No. CKO0966I Characteristic
Type 50EANS0JA4 Char.Descr.  961604PT-049 Inspection Val. 35,59

LSL 0,00

Ord. No. 50EANB0JA4 Ser.No. 147491

ra.- o erNo usL 85,42
Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 86.0 Nm * Cur-Cal.: 4.321 Nm/A *
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
147491 961604PT-049 64,06 62,25 63,82 64,69 64,00 66,56 61,49 64,16 63,96 66,18
147491 961604PT-049 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
147491 961604PT-049 62,14 62,23 64,38 63,75 64,08 64,71 62,37 64,40 62,74 63,99
147491 961604PT-049 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
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Homologation of nutrunners

Torque graphs
Model: 50EAN80JA4 Serial no:  CK0966
Target torque: 64,0 Nm 80 % of max. torque
Angle degree:  180° Tool without angle correction

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Messgeratefahigkeitsuntersuchung
Measurement Capability Test

\

Kalibrierlaboratorium fur die Messgré3e Drehmoment und Drehwinkel

Calibration laboratory for the measuring value torque and angle

SCHATZ

A Kistler Group Company

Nr./No .: V-49353

Gegenstand:
Object

Sensor / Sensor:

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

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

Artikelnr. / Art.No:

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

Drehmomentaufnehmer mit Messgerit
torque transducer with measuring box

30145004

30145004

10 N'm

1029292

SCHATZ GmbH, 42897 Remscheid

5413-5393/314 8B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group
Customer GmbH

Industriestr. 1

73463 Westhausen
Auftragsnummer: 4505383043
Order No. vom/from 2017-02-21
Anzahl der Seiten des Kalibrierscheines: 2

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2017-04-24

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

Die verwendeten Normale sind riickgefihrt auf das
DAKkkS-Laboratorium der SCHATZ GmbH, welches
nach DIN EN ISO/IEC 17025 arbeitet

Das angewandte Kalibrierverfahren ist validiert

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

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

The comparison standards applied are traceable to
the DAkkS laboratory of SCHATZ 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 bedurfen
der Genehmigung des ausstellenden Kalibrierlaboratoriums

Kalibrierscheine ohne Unterschrift und Stempel haben keine Guiltigkeit.
This calibration certificate may not be reproduced other then in full text except with the permission of the issuing laboratory
Calibration certificates without signature and seal are not valid.
This Calibration Certificate is based on the german language. In case of doubt only the german version is valid

Sterpel, > Datum Leiter des Kalibrierlaboratoriums Bearbeiter
Seaa‘ ] T N\ Date Head of the calibration laboratory Person responsible
[ oo \

: | 2017-04-27 ,

) ‘ S / ! M
\T2, A Dr. rer. hat. Ludwig Freise B. Srenker

Pbs!agg@_&ﬂ%n‘ address Telefon-Durchwahl/ Telephon extension Telefax

SCHATZ GmbH 02191/698-0 02191/60023

Kalibrierlaboratorium
Kélner Str. 71
42897 Remscheid





Seite 2 zur Messgeratefahigkeitsuntersuchung  V-49353
Page 2 of the Measurement Capability Test
1  Kalibriereinrichtung / Calibration Unit:

Bezugsnormal / Reference Standard: 1010076
Messunsicherheit / Uncertainty of Measurement: 1,00 %

2 Kalibrieranordnung / Calibration Mounting :

Einbaulage / Mounting Position vertikal / vertical
Einbauteile / Mounting Parts 1/4"
3 Kalibriertemperatur / Temperature: 221°C
4 Kalibrierverfahren / calibration procedure: Messgeratefahigkeitsuntersuchung

Measurement Capability Test

5 Kalibrierergebnis fiir das Rechtsdrehmoment/ Calibration result for clockwise torque:
Justierwert / Adjustment Value 9,75 N'm

Messergebnisse in N'm

6 Bemerkungen / Remarks:

Eingebaut in Mod.-Nr.: 5413-4821/10 S/N: 1029340





e

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

Kalibrierlaboratorium fur die Messgréfie Drehmoment und Drehwinkel

Calibration laboratory for the measuring value torque and angle

SCHATZ

A Kistler Group Company

Nr./No .: V-49368

Gegenstand:
Object

Sensor / Sensor:

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

Messgeréat / Measuring box :

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

Drehmomentaufnehmer mit Messgerit
torque transducer with measuring box

30135006

30135006

50 N-m

1024729

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tools Group
Customer GmbH

Industriestr. 1

73463 Westhausen
Auftragsnummer: 4505383043
Order No. vom/from 2017-02-21
Anzahl der Seiten des Kalibrierscheines: 2

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2017-04-25

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 riickgefuhrt auf das
DAKkkS-Laboratorium der SCHATZ GmbH, welches
nach DIN EN ISO/IEC 17025 arbeitet

Das angewandte Kalibrierverfahren ist validiert

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

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

The comparison standards applied are traceable to
the DAkkS laboratory of SCHATZ 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 unveréandert weiterverbreitet werden. Ausziige oder Anderungen bedirfen
der Genehmigung des ausstellenden Kalibrierlaboratoriums

Kalibrierscheine ohne Unterschrift und Stempel haben keine Gliltigkeit
This calibration certificate may not be reproduced other then in full text except with the permission of the issuing laboratory
Calibration certificates without signature and seal are not valid.
This Calibration Certificate is based on the german language. In case of doubt only the german version is valid.

Stempel

; Datum Leiter des Kalibrierlaboratoriums Bearbeiter
Séal Date Head of the calibration laboratory Persgn responsible
| 2017-04-27 _
| r/V
o ENEn - Dr. rer. nat. Ludwig Freise B. Srenker
Postanschrift/Mail address Telefon-Durchwahl/Telephon extension Telefax
SCHATZ GmbH 02191/698-0 02191/60023

Kalibrierlaboratorium
Kdlner Str. 71
42897 Remscheid





Seite 2 zur Messgeratefahigkeitsuntersuchung  V-49368
Page 2 of the Measurement Capability Test
1 Kalibriereinrichtung / Calibration Unit:

Bezugsnormal / Reference Standard . 1010132
Messunsicherheit / Uncertainty of Measurement : 1,00 %

2 Kalibrieranordnung / Calibration Mounting :

Einbaulage / Mounting Position vertikal / vertical
Einbauteile / Mounting Parts 3/8"
3  Kalibriertemperatur / Temperature : 224 °C
4 Kalibrierverfahren / calibration procedure: Messgeratefahigkeitsuntersuchung

Measurement Capability Test

5 Kalibrierergebnis fiir das Rechtsdrehmoment/  Calibration result for clockwise torque:
Justierwert / Adjustment Value: 48,95 N'm

Messergebnisse in N-m

6 Bemerkungen / Remarks:

Eingebaut in / Built in: Mod.-Nr.: 5413-4821/50 S/N: 1025638





i\nessgeréiteféihigkeitsuntersuchung

Measurement Capability Test
Kalibrierlaboratorium fiir die Messgréfe Drehmoment und Drehwinkel
Calibration laboratory for the measuring value torque and angle

SCHATZ

A Kistler Group Company

Nr./No .: V-49355

Gegenstand: Drehmomentaufnehmer mit Messgerit
Object torque transducer with measuring box

Sensor / Sensor:

Mod.Nr / Mod.No: 5413-4820/120

Artikelnr. / Art.No: 90145017

Nennwert / Nom.value. : 120 N'm

Serien-Nr. / Serial number: 1021548

Hersteller / Manufacturer SCHATZ GmbH, 42897 Remscheid

Messgerat / Measuring box :

Mod.Nr / Mod.No: 5413-5392/314B

Artikelnr. / Art.No: 9014020

Serien-Nr. / Serial number: 1024210

Hersteller / Manufacturer: SCHATZ GmbH, 42897 Remscheid
Auftraggeber: Apex Tool Group

Customer GmbH

Industriestr. 1

73463 Westhausen
Auftragsnummer: 4505383043
Order No. vom/from 2017-02-21
Anzahl der Seiten des Kalibrierscheines: 2

Number of pages of the certificate

Datum der Kalibrierung: 2017-04-25
Date of calibration

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

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

Das angewandte Kalibrierverfahren ist validiert

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

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

The comparison standards applied are traceable to
the DAkkS laboratory of SCHATZ 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 volisténdig und unverandert weiterverbreitet werden Ausziige oder Anderungen bedurfen

der Genehmigung des ausstellenden Kalibrierlaboratoriums
Kalibrierscheine ohne Unterschrift und Stempel haben keine Guiltigkeit

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

Calibration certificates without signature and seal are not valid

This Calibration Certificate is based on the german language. In case of doubt only the german version is valid

Stemplel =14 N, Datum Leiter des Kalibrierlaboratoriums Bearfjeiter
Seal, 5 \\ Date Head of the calibration laboratory Persbn responsible
_ 2017-04-27 |
e /
LR Dr.’rer'n t. Ludwig Freise B. Srenker
Postanschrift/Mail address Telefon-Durchwahl/ Telephon extension Telefax
SCHATZ GmbH 02191/698-0 02191/60023

Kalibrierlaboratorium
Kélner Str. 71
42897 Remscheid





Seite 2 zur Messgeratefahigkeitsuntersuchung

Page 2 of the Measurement Capability Test

1

6

Kalibriereinrichtung / Calibration Unit:

Bezugsnormal / Reference Standard:
Messunsicherheit / Uncertainty of Measurement

Kalibrieranordnung / Calibration Mounting :
Einbaulage / Mounting Position :
Einbauteile / Mounting Parts:

Kalibriertemperatur / Temperature:
Kalibrierverfahren / calibration procedure:

Kalibrierergebnis fiir das Rechtsdrehmoment /

Justierwert / Adjustment Value :
Messergebnisse in N-m

Bemerkungen /| Remarks :

V-49355

1009933
1,00 %

vertikal / vertical
1/2"

226 °C

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

Calibration result for clockwise torque:
122,3 N'm






Messgeratefahigkeitsuntersuchung

Measurement Capability Test

Kalibrieriaboratorium fir die Messgré3e Drehmoment und Drehwinkel
Calibration laboratory for the measuring value torque and angle

SCHATZ

A Kistler Group Company

Nr./No .: V-49357

Gegenstand: Drehmomentaufnehmer mit Messgerit
Object torque transducer with measuring box

Sensor / Sensor:

Mod.Nr / Mod.No: 5413-4820/250

Artikelnr. / Art.No: 90145011

Nennwert / Nom.value. 250 N-m

Serien-Nr. / Serial number 1015636

Hersteller / Manufacturer: Schatz GmbH, 42897 Remscheid

Messgerat / Measuring box :

Mod.Nr / Mod No: 5413-5392/314 B

Artikelnr. / Art.No: 9014020

Serien-Nr. / Serial number 1024210

Hersteller / Manufacturer Schatz GmbH, 42897 Remscheid
Auftraggeber: Apex Tool Group

Customer GmbH

IndustriestraBe 1

73463 Westhausen
Auftragshummer: 4505383043
Order No. vom/from 2017-02-21

Anzahl der Seiten des Kalibrierscheines:
Number of pages of the certificate

Datum der Kalibrierung: 2017-04-24

Date of calibration

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

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

Das angewandte Kalibrierverfahren ist validiert

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

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

The comparison standards applied are traceable to
the DAkkS laboratory of SCHATZ 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 unveréndert weiterverbreitet werden Auszige oder Anderungen bedirfen

der Genehmigung des ausstellenden Kalibrierlaboratoriums
Kalibrierscheine ohne Unterschrift und Stempel haben keine Gliltigkeit

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

Calibration certificates without signature and seal are not valid

This CalfBration ‘_Ge(_h‘ﬁcare is based on the german language. In case of doubt only the german version is valid

4N
Y

Stempel \ Datum Leiter des Kalibrierlaboratoriums Bearbeiter
Seal | Date Head of the calibration laboratory Persoff responsible
! 3 ’I
\ /2017-04-27
! 4//
Dr. rer_ffat. Ludwig Freise B. Srenker
Postanschrift/Mail address Telefon-Durchwahl/Telephon extension Telefax

SCHATZ GmbH
Kalibrierlaboratorium
Kélner Str. 71

42837 Remscheid

02191/60023





Seite 2 zur Messgeratefahigkeitsuntersuchung

Page 2 of the Measurement Capability Test

1

6

Kalibriereinrichtung / Calibration Unit:

Bezugsnormal / Reference Standard:
Messunsicherheit / Uncertainty of Measurement :
Kalibrieranordnung / Calibration Mounting :
Einbaulage / Mounting Position :

Einbauteile / Mounting Parts :

Kalibriertemperatur / Temperature:
Kalibrierverfahren / calibration procedure:

Kalibrierergebnis fiir das Rechtsdrehmoment /
Justierwert / Adjustment Value :

Messergebnisse in N-m

Bemerkungen / Remarks :

V-49357

1009933
1,00 %

vertikal / vertical
1/2"

23,0°C

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

Calibration result for clockwise torque:
2571 N'm






Messgeritefahigkeitsuntersuchung
Measurement Capability Test

Kalibrierlaboratorium fir die Messgroe Drehmoment und Drehwinkel

Calibration laboratory for the measuring value torque and angle

SCHATZ

A Kistler Group Company

Nr./No.: V-49372

Gegenstand:
Object

Sensor / Sensor:

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

Messgerat / Measuring box :

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

Drehmomentaufnehmer mit Messgerit
torque transducer with measuring box

5413-4820/1k

90145013

1000 N-m

1030939

Schatz GmbH, 42897 Remscheid

5413-5392/313B

9014020

1024210

Schatz GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group
Customer GmbH

Industriestr. 1

73463 Westhausen
Auftragsnummer: 4505383043
Order No. vom/from 2017-02-21
Anzahl der Seiten des Kalibrierscheines: 2

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2017-04-19

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

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

Das angewandte Kalibrierverfahren ist validiert

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

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

The comparison standards applied are traceable to
the DAkkS laboratory of SCHATZ 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 volistandig und unverandert weiterverbreitet werden Auszige oder Anderungen bedirfen
der Genehmigung des ausstellenden Kalibrierlaboratoriums

Kalibrierscheine ohne Unterschrift und Stempel haben keine Giltigkeit
This calibration certificate may not be reproduced other then in full text except with the permission of the issuing laboratory
Calibration certificates without signature and seal are not valid.
This Calibration Certificate is based on the german language. In case of doubt only the german version is valid

Stenl'l.pél_’ cY ", Datum Leiter des Kalibrierlaboratoriums Bearbeiter
Sedlay ol Date Head of the calibration laboratory Personfresponsible
2017-04-28
\ . =) . 4 |
\ | /

\ Aot AR Drifer”nat. Tudwig Freise B. Srenker
Postanschrift/Marf address Telefon-Durchwahl/ Telephon extension Telefax
SCHATZ GmbH 02191/698-0 02191/60023

Kalibrierlaboratorium
Kolner Str. 71
42897 Remscheid





Seite 2 zur Messgeratefahigkeitsuntersuchung  V-49372
Page 2 of the Measurement Capability Test

1

6

Kalibriereinrichtung / Calibration Unit:

Bezugsnormai / Reference Standard .
Messunsicherheit / Uncertainty of Measurement:

Kalibrieranordnung / Calibration Mounting :
Einbaulage / Mounting Position
Einbauteile / Mounting Parts

Kalibriertemperatur / Temperature :
Kalibrierverfahren / calibration procedure:

Kalibrierergebnis fiir das Rechtsdrehmoment /
Justierwert / Adjustment Value -

Messergebnisse in N-m

Bemerkungen / Remarks :

externer Simulator

1003390
1,00 %

vertikal / vertical
1"

214°C

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

Calibration result for clockwise torque:
984,42 N'm

RE &r“meﬁii}";
1000,0






