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i Homologation of nutrunners

Cleco-50EAN205NAG6

Right Angle Tool

Order no.: 50EAN205NAG6

Machine type: Right Angle Tool

Torque range: 41 Nm to 205 Nm

Max speed: 250 rpm

Certified serial nos.: DC0207, DA0209, DA0210
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General specifications tool and controller
Power Tools Sales & Service Centers
Machine capability study and graphs
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Cleco

Production Tools

Homologation of nutrunners

Apex Tool Group

Right Angle Tool

C/ Ck values achieved
According VDI/VDE 2647 February 2013

Accuracy class: 7 %

30 % 80 % 100 %
Tool Serial nos. Test data
30° £5° 360° +15° 30° £5° 360° +15° 30° £5° 360° +15°
Break time 5s 5s 10s 20s 10s 45 s
Test torque 90,20 Nm 172,20 Nm 205,00 Nm
g Speed in 1st stage 250 rpm 250 rpm 250 rpm 250 rpm 250 rpm 250 rpm
% Speed in last stage 50 rpm 50 rpm 50 rpm 50 rpm 50 rpm 50 rpm
o
% Angle start torque 45,10 Nm 86,10 Nm 102,50 Nm
ﬁ Crm 2,30 3,50 2,27 3,39 2,05 2,93
=) DC0207
10 Cruk 1,92 3,27 1,82 3,15 1,68 2,88
[*]
8 Crm 2,09 3,26 2,43 2,98 2,68 2,83
o DA0209
Cruk 1,76 3,05 2,01 2,92 2,12 2,69
Crm 3,67 4,05 3,35 3,59 2,79 3,58
DA0210
Cruk 2,66 3,86 2,47 3,35 2,13 3,45
. Crm 2,09 3,26 2,27 2,98 2,05 2,83
Min. C,/Coc
Cruk 1,76 3,05 1,82 2,92 1,68 2,69
Target: >1.67 Rating
Cn 2,05 OK
Capability index
Comk 1,68 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 10s 10s
Angle start torque 41,00 Nm 41,00 Nm
g Test torque 123,00 Nm 164,00 Nm
% Speed in 1st stage 300 rpm 300 rpm
o
% Speed in last stage 50 rpm 50 rpm
x Torque + 472 % + 2,18%
=) DC0207
0 Angle + 1,1° + 2,2°
[*]
b Torque + 4,95 % + 4,90 %
o DA0209
Angle + 0,8° + 1,5°
Torque + 4,47 % + 4,29 %
DA0210
Angle + 0,9° + 2,1°
Target: + 7,00 % Target: + 7,00 %
Torque
Actual: + 4,95 % Actual: + 4,90 %
Rating OK OK
Target: + 5° Target: + 10°
Angle
Actual: + 1,1° Actual: + 2,2°
Rating OK OK






Cleco

Production Tools

Homologation of nutrunners

Document no: 005/2018
Date: 03/06/2019
Test sheet no. 1a
General specifications
Manufacturer:  Apex Tool Group Tool type:
Model: Cleco-50EAN205NA6G Serial numbers:

Torque range: 41 Nmto 205 Nm

Annex 1

Page 1 of 2

Electric tool (EC type)

DC0207, DA0209, DA0210

Operating voltage:

Power consumption:

Weight:

Control cable length:

Diameter of control cable:
Maximum speed at the first stage:
Maximum speed at the final stage:

Minimum speed at the final stage:

Sound pressure level at maximum speed:
(acc. to DIN EN 60745-1:2010-01, DIN EN 60745-2-2:2011-01)

Temperature of electrical tools:

at the angle head:
(After 100 measurements in tq 80% soft) on the electric motor:

on the handle:

Output type:
Output drive size:

110 VDC
1000 W
3,85 kg

10 m
11 mm

250 rpm

250 rpm

0 rpm

68 dB(A)

start end

23°C 32°C
23°C 51°C
23°C 34°C

Square drive
3/ n
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Document no:

Date:

Manufacturer:  Apex Tool Group

Model: MPRO400GCD-P

005/2018
03/06/2019

Test sheet no. 1b

Specifications of controller

Serial number:

Software version:

MCAADO738

Fastening Strategy:

Options:

Angle of rotation resolution:
Torque accuracy:

Programming:

Printer interface:

Additional inputs and outputs:

Isolation transformer:

Network:

Current shut-off:
Torque control:

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

Yield point control:
Pre-load control:

Prevailing torque:

Angle correction:

Pulsing:

Tighten - loosen - tighten:

Tapping screw monitoring:

Left-hand rundown:
Other procedures:

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

Yes
Yes
Yes
Yes
Yes
No

Yes

No

No

Yes

Yes

Yes

Yes, see documentation

1 degree
1%

Yes
Yes
Yes
Yes
No

Yes

2 Serial

8 Digital in, 8 Digital out
2 Fieldbus modules

3 USB

Annex 1

Page 2 of 2

S168813-1.6.0.47909-Hybrid Oct_23_2017

No, galvanic isolated power supply

Yes





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

Document no: 005/2018

Date:

Note:

03/06/2019

Test sheet no. 2

Machine Capability Study 30 %

Multi-stage tightening system Speed 50 rpm
Single-stage tightening system ] Speed 100 %
Manufacturer:  Apex Tool Group Serial no:
Test torque: Tg min. + 0.3 (Tqg max. - Tq min.) 90,20 Nm
Hard joint (H) 547,15 Nm / Revolution
Soft joint (L) 44,90 Nm / Revolution

H
Tolerance down / up 83,89-96,51 Nm
Tolerance down / up 7 %
Average torque 91,19 Nm
Standard deviation 1,00 Nm
Torque scatter (99,73%) 6,03 Nm
Cm 2,09
Cimk 1,76
Min. C,, hard/soft (lowest value) 2,09
Min. Cx hard/soft (lowest value) 1,76

Capability is reached if minimum C,, value 21.67

SN: DA0209 Page 3 of 67

Annex 2

Page 1 0of 3

20,0 %
250 rpm
DA0209
Angle degree 30°

Angle degree 360°

L

83,89-96,51 Nm
7%
89,81 Nm
0,65 Nm
3,88 Nm
3,26
3,05





Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen \Operator Name JMMY WHITTLE Date  15.03.2018
ord.No.  50EAN205NA6 Parttype 50EAN205NA6 \COntr.item yes
Serial No.  DA0209d Char.Descr. 5413-5392/304B Inspection Val. 90,20 6,31 EUSL 96,51
Serial No. 1024149 Unit Nm 631 ILSL 838
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2

Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P

Contr.No. Apex_LX Reference Transducer 120/ 1023742 nges. 100
Evaluation from 15.03.2018 01:46:02 to 15.03.2018 02:07:29
Rem. Tq. 30% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

96 usL
,_T, 94; fffffffffffffffffffffffffffffffffffffff X+3s
S
Z X P X
UL A T o T
< - Y _ LA Y A WY B AR %
S A 5a \ %?ng v X X7 | j(W X
) \ \
& 90 A5 \Xx/ ;Z W m&/ Kok X |
8 X
[92]
n
$h88—-— - — - — - — - — - — - — - — - — - - - — - - - - - = - — - — - — X-3s
—
q— -
Yo
86 —
84 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _ X+3s X-3s _ X+3s
205k : X —USL 2 LSL ‘ X ‘ USL 0,001
i L 1 99,99 ‘ ‘ ‘
t | \ | 2 | | 0.1
? 16 \ A \ -16 & 99,5 ; :
o \ \ \ r oy 95 i i | 5
S 12 ‘ L1285 ‘ 1 ‘ =
g | [ | S '\?' 70 ! ! 30 .§.
o | | T8 5 | | o
§ g | | g ..q_J o 30 : ; : 70 <
2 A L2 5 ‘ 95 '
< 4 | | L4 T ! | | 99,5
] | | e 01 - | ‘ |
1 1 1 99,99
0— T T T T ] T 0 0,001 — T T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
5413-5392/304B [Nm] ND _, 5413-5392/304B [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 90.20 X 91.1913
LSL 83.89 Xmin 89.02 X-3s 88.1771
usL 96.51 Xmax 92.92 X+3s 94.2055
T 12.62 R 3.90 6s 6.0283
N<T> 100 p<t> 99.99999 %
N >usL 0 p>usL 0.00001%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 2.09
Critical capability index = Cmk 1.76
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH \\htwe0Q006\A ppData\ QW\QWE\M essWert\2018\DA0209dM .DFD
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Machine Capability Study Page

Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 15.03.2018
Ser.No. DA0209d Characteristic

Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 90,20

Ord. No 50EAN205NA6 Ser.No 1024149 LSL 83,89

T o USL 96,51

Remark Tq. 30% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 91,20 92,58 91,07 90,28 90,53 90,83 92,92 91,39 89,69 90,73
1024149 5413-5392/304B 30,75 31,50 29,75 29,00 29,75 29,50 31,75 31,00 28,50 29,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 92,26 92,23 89,62 89,76 91,37 90,92 91,07 90,95 89,64 91,44
1024149 5413-5392/304B 30,25 30,00 29,00 28,50 29,50 29,75 30,25 29,75 29,25 29,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 90,43 91,79 92,11 90,46 91,93 92,16 91,91 91,93 89,76 90,63
1024149 5413-5392/304B 29,50 30,25 30,00 29,75 29,75 30,00 29,50 30,00 28,25 29,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 90,75 90,41 90,18 90,78 92,58 89,02 92,08 89,99 90,85 89,86
1024149 5413-5392/304B 29,00 28,75 28,50 30,25 31,00 29,00 30,75 29,00 30,00 28,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 92,06 92,43 92,48 91,52 91,34 91,79 91,93 91,39 90,13 90,95
1024149 5413-5392/304B 30,25 31,25 31,25 30,25 30,00 30,00 30,00 29,25 29,25 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 92,08 90,21 89,76 89,84 92,06 90,11 92,08 89,44 91,15 91,12
1024149 5413-5392/304B 30,50 29,00 29,00 28,50 30,75 29,50 30,25 28,25 29,25 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 92,63 91,24 91,81 89,86 90,70 92,63 91,71 92,65 92,26 92,43
1024149 5413-5392/304B 31,25 30,50 30,25 29,00 29,75 31,25 30,50 30,50 31,00 30,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 92,70 91,86 90,65 89,86 89,94 92,45 90,80 90,38 92,45 92,53
1024149 5413-5392/304B 30,25 29,50 28,75 28,75 28,75 30,25 29,50 29,50 30,25 30,50
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DA0209dM .DFD

SN: DA0209 Page 5 of 67





Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 15.03.2018
Ser.No. DA0209d Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 90,20
Ord. No 50EAN205NA6 Ser.No 1024149 LSL 83,89

T o USL 96,51
Remark Tq. 30% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024149 5413-5392/304B 90,13 91,81 91,10 92,60 91,89 91,84 91,61 91,32 89,86 89,49
1024149 5413-5392/304B 29,50 29,75 30,00 31,00 30,50 30,25 30,25 30,25 28,50 28,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 89,57 92,72 91,74 92,03 90,16 89,94 90,36 92,43 91,34 91,69
1024149 5413-5392/304B 28,00 30,50 29,50 30,50 28,75 28,75 30,00 31,00 30,00 30,50

Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DA0209dM .DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name ~ JJIMMY WHITTLE Date 15.03.2018
Ord. No.  50EAN205NAG Parttype SOEAN205NAG | Contr.tem yes
Serial No.  DA0209d Char.Descr. 961606PT-122 Inspection Val. 90,20 6,31 i USL 96,51
Serial No. 148373 Unit Nm  -63L LSL 838 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 120/ 1023742 nges. 100
Evaluation from 15.03.2018 01:46:02 to 15.03.2018 02:07:29
Rem.  Tq.30% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM
06| usL
T oa-
(S
Z
< 92+ —
N b o oY o Xe— — S X —= m —— o=~~~ Y — ==, Y —a— = o T S — =
T g PR ot 0 S R ol o s S5 000800 e e LI
s
o
Q 88—
(o]
©
86 —
84— LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
33 =
20 LSL ‘ >‘(‘ USL 20 LSL USL 0,001
i L 1 99,99
1 ] < 01
2 16 b —16 = 99,5
g ] b g9 5
g 127 1 22 = 70 3 =
2, I L&D n
% g -8 = o 30 70 &
2 u L2 5 o5
g [ g
< 4 | 4 o 99,5
1 @ 0,1
7 | | i 99,99
0\\\\\\\\\\\\\\\\\\\\\\\\\\\0 0,001 — T T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
961606PT-122 [Nm] ND _, 961606PT-122 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 90.20 X 90.6784
LSL 83.89 Xmin 90.38 X-3s 90.2261
usL 96.51 Xmax 91.03 X+3s 91.1307
T 12.62 R 0.65 6s 0.9047
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 13.95
Critical capability index Cmk 12.89
¢ The requirements were met (Cm,Cmk) @

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\htweO006\A ppData\ QW\QWE\M essWert\2018\DA0209d1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 15.03.2018
Ser.No. DA0209d Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 90,20
Ord. No 50EAN205NA6 Ser.No 148373 LSL 83,89
T o USL 96,51
Remark Tq. 30% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
148373 961606PT-122 90,70 90,58 90,75 90,61 90,38 90,79 90,64 90,83 90,77 90,84
148373 961606PT-122 30,00 31,00 30,00 29,00 29,00 29,00 32,00 31,00 28,00 29,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
148373 961606PT-122 90,47 90,84 90,78 90,91 90,54 90,77 90,49 90,90 90,56 91,01
148373 961606PT-122 30,00 30,00 29,00 28,00 29,00 30,00 30,00 30,00 29,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
148373 961606PT-122 90,76 90,64 90,39 90,61 90,67 90,94 90,68 90,50 90,84 90,81
148373 961606PT-122 29,00 30,00 30,00 29,00 30,00 30,00 30,00 30,00 28,00 29,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
148373 961606PT-122 90,70 90,40 90,77 90,86 90,71 90,49 90,55 91,03 90,74 90,43
148373 961606PT-122 29,00 28,00 28,00 30,00 31,00 28,00 30,00 29,00 30,00 28,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
148373 961606PT-122 90,50 90,65 90,87 90,49 90,55 90,47 90,73 90,70 90,69 90,80
148373 961606PT-122 30,00 31,00 31,00 30,00 30,00 30,00 30,00 29,00 29,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
148373 961606PT-122 90,73 90,67 90,80 90,63 90,59 90,50 90,48 90,84 90,81 90,47
148373 961606PT-122 31,00 28,00 29,00 28,00 31,00 29,00 30,00 28,00 29,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
148373 961606PT-122 90,79 90,72 90,77 90,60 90,38 90,65 90,66 90,80 90,65 90,55
148373 961606PT-122 31,00 30,00 30,00 29,00 29,00 31,00 30,00 31,00 31,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
148373 961606PT-122 90,63 90,46 90,65 90,77 90,45 90,78 90,82 90,77 90,85 90,64
148373 961606PT-122 30,00 29,00 28,00 29,00 28,00 31,00 29,00 29,00 30,00 31,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DA0209d1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 15.03.2018
Ser.No. DA0209d Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 90,20
Ord. No 50EAN205NA6 Ser.No 148373 LSL 83,89

T o USL 96,51
Remark Tq. 30% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
148373 961606PT-122 90,71 90,86 90,53 90,73 90,61 90,68 90,42 90,81 90,84 90,57
148373 961606PT-122 29,00 30,00 30,00 31,00 30,00 30,00 30,00 30,00 28,00 28,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
148373 961606PT-122 90,89 90,51 90,84 90,71 90,48 90,70 90,82 90,51 90,78 90,80
148373 961606PT-122 28,00 30,00 30,00 30,00 28,00 28,00 30,00 31,00 30,00 30,00
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Homologation of nutrunners

Machine Capability Study 30 %

Torque graphs
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  JJIMMY WHITTLE Date 15.03.2018
ord.No.  50EAN205NA6 Parttype 50EAN205NA6 \ Contr.item yes
Serial No.  DA0209c Char.Descr. 5413-5392/304B Inspection Val. 90,20 6,31 i USL 96,51
Serial No. 1024149 Unit Nm 631 ILSL 838
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 120/ 1023742 nges. 100
Evaluation from 15.03.2018 01:03:27 to 15.03.2018 01:24:54
Rem.  Tq. 30% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM
06| usL
' 94 ]
€
z
ggz*———————————————————————X ———————————————— X+3s
200l e N A X yox
901\ XX N X DX Sk - e e — %ZKRXfL —Ix
R AT i
Nn88+— - — - — - — - — - - . - - L X-3s
—
q— -
Yo
86 —
84— LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X35 x+3s X-3s X+3s
35 7LSL ‘ )‘< ‘ USLﬁ 35 LSL ‘ ‘ USL 0,001
130 g g | | 01
304 F30 & I )
> - N s 99,5 ‘ 4
S 257: ‘ ‘ ‘ ;25 2 95 . | 5
> ] £ c 1 T T —
g 20 I N F203 © 70 ‘ ‘ 3 X
— ] \ C g (=2l ‘ ‘ o
£ 157 | ! - F15& o 30 | | 70 e
S 3 | \ | E g I | I
£10- | | —10 5 | | %
< B £ © : : 99,5
5 b ! F5 @ 0,1 !
B E | | 99,99
0+~ L I I I T 0 0,001 — T T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
5413-5392/304B [Nm] ND _, 5413-5392/304B [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 90.20 X 89.8082
LSL 83.89 Xmin 88.24 X-3s 87.8698
usL 96.51 Xmax 91.37 X+3s 91.7466
T 12.62 R 3.13 6s 3.8769
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 3.26
Critical capability index Cmk 3.05
¢ The requirements were met (Cm,Cmk) <

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 15.03.2018
Ser.No. DA0209c Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 90,20
ord. No 50EAN205NAG Ser.No 1024149 LSL 83,89
o e uUSL 96,51

Remark Tq. 30% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 90,92 89,59 89,64 89,69 89,57 89,54 90,21 88,95 91,20 90,11
1024149 5413-5392/304B 363,25 | 357,00 @ 359,00 @ 353,00 | 358,00 367,75 353,50 363,75 | 360,00 | 366,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 90,43 90,83 90,41 89,39 89,74 90,60 90,28 91,17 90,33 90,06
1024149 5413-5392/304B 348,50 | 381,00 @ 346,25 | 366,00 | 338,25 & 341,00 373,25 351,00 @ 341,75 | 341,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 89,84 89,72 90,23 89,54 89,74 90,36 91,02 90,46 89,64 89,44
1024149 5413-5392/304B 335,50 | 358,50 @ 347,25 | 365,25 | 338,25 @ 340,50 361,75 @ 355,25 | 348,75 | 331,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 90,01 89,52 89,89 89,76 90,06 89,67 89,74 90,18 89,74 89,37
1024149 5413-5392/304B 336,50 | 339,25 | 340,00 | 346,75 | 335,50 & 343,50 334,00 348,75 | 338,75 | 355,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 89,59 89,79 89,69 89,42 90,43 90,80 90,16 90,53 89,49 89,44
1024149 5413-5392/304B 335,50 | 344,75 | 348,50 | 345,00 | 356,75 @ 352,25 375,25 351,75 | 350,75 | 343,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 89,64 90,90 91,22 88,24 89,54 89,52 89,94 91,37 89,35 88,85
1024149 5413-5392/304B 353,50 | 365,25 | 357,50 | 341,00 | 338,75 @ 353,75 333,25 366,25 | 359,25 | 327,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 90,55 91,20 89,62 89,22 89,47 89,94 88,98 89,57 89,84 89,81
1024149 5413-5392/304B 348,25 | 357,25 | 34550 | 347,00 | 355,25 @ 359,00 347,00 358,50 @ 351,50 | 359,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 89,35 89,76 88,61 89,84 88,98 89,54 90,36 88,78 89,86 89,57
1024149 5413-5392/304B 354,75 | 342,50 | 342,50 | 353,25 | 355,50 | 379,00 354,75 339,25 | 353,75 | 359,75
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\DA0209cM .DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 15.03.2018
Ser.No. DA0209c Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 90,20
Ord. No 50EAN205NA6 Ser.No 1024149 LSL 83,89

T o USL 96,51
Remark Tq. 30% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024149 5413-5392/304B 89,69 89,72 89,10 89,39 88,73 88,98 90,33 89,42 89,15 89,39
1024149 5413-5392/304B 349,25 345,75 345,25 357,50 340,50 360,00 370,25 353,25 362,25 347,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 90,75 89,52 89,44 90,26 89,15 90,55 89,32 88,28 89,15 89,15
1024149 5413-5392/304B 353,75 349,50 359,00 378,00 348,50 353,50 352,75 331,75 348,50 349,50
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name ~ JJIMMY WHITTLE Date 15.03.2018
Ord. No.  50EAN205NAG Parttype SOEAN205NAG | Contr.tem yes
Serial No.  DA0209c Char.Descr. 961606PT-122 Inspection Val. 90,20 6,31 i USL 96,51
Serial No. 148373 Unit Nm  -63L LSL 838 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 120/ 1023742 nges. 100
Evaluation from 15.03.2018 01:03:27 to 15.03.2018 01:24:54
Rem.  Tq. 30% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM
06| usL
T oa-
(S
<
~ 92
9 b e oK o — N - < |= X+3s
EI 90 NSRS RN XTI ISHT NSRRI 7><§§’ A :7@@6 2_35
O |
o
Q 88—
(o]
©
86 —
84 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-333s x-38+3s
30 7LSL ‘)‘<‘ USLﬁ 30 LSL >‘( ; USL 0,001
o] i E 1 99,99 7 o1
I 58 99,5 ) ’
[ 3 C i
$ 20— 1 208 , 0% 5
g | F S s 70 )
= 15j jl5 g f=an o
FRE I FTE o 30 0y
= H E o
210 i ~10 2 5 95
< .- I S s 99,5
E ‘ “‘M - o [ 99199
07\\\\\\\\\\\\\J\/\‘\\\\\\\\\\\ \70 0,001 — T T T T T T ‘\‘ T T T T T ‘
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
961606PT-122 [Nm] ND _, 961606PT-122 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 90.20 X 90.3888
LSL 83.89 Xmin 90.20 X-3s 90.0034
usL 96.51 Xmax 90.77 X+3s 90.7742
T 12.62 R 0.57 6s 0.7708
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 16.37
Critical capability index Cmk 15.88
¢ The requirements were met (Cm,Cmk) <

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 JIMMY WHITTqE Date 15.03.2018
Ser.No. DA0209c Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 90,20
ord. No 50EAN205NAG Ser.No 148373 LSL 83,89
o e uUSL 96,51

Remark Tq. 30% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
148373 961606PT-122 90,39 90,38 90,40 90,39 90,34 90,22 90,20 90,59 90,36 90,34
148373 961606PT-122 361,00 | 360,00 @ 360,00 @ 353,00 | 359,00 365,00 355,00 366,00 358,00 | 364,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
148373 961606PT-122 90,35 90,68 90,29 90,34 90,38 90,25 90,44 90,43 90,36 90,38
148373 961606PT-122 345,00 | 382,00 @ 344,00 | 365,00 | 340,00 @ 340,00 376,00 349,00 @ 342,00 | 341,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
148373 961606PT-122 90,27 90,44 90,30 90,27 90,25 90,34 90,37 90,39 90,76 90,63
148373 961606PT-122 340,00 | 359,00 @ 345,00 | 372,00 | 338,00 341,00 359,00 356,00 @ 349,00 | 331,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
148373 961606PT-122 90,45 90,40 90,32 90,40 90,72 90,24 90,31 90,39 90,20 90,32
148373 961606PT-122 338,00 | 341,00 @ 342,00 | 346,00 | 333,00 @ 344,00 334,00 345,00 @ 341,00 | 358,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
148373 961606PT-122 90,60 90,25 90,33 90,37 90,40 90,37 90,25 90,30 90,46 90,63
148373 961606PT-122 332,00 | 345,00 @ 347,00 | 347,00 | 359,00 @ 354,00 377,00 354,00 @ 348,00 | 347,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
148373 961606PT-122 90,28 90,36 90,41 90,52 90,77 90,35 90,35 90,40 90,20 90,55
148373 961606PT-122 356,00 | 368,00 @ 358,00 | 345,00 | 347,00 @ 355,00 337,00 366,00 @ 343,00 | 331,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
148373 961606PT-122 90,37 90,45 90,68 90,33 90,28 90,22 90,36 90,35 90,25 90,52
148373 961606PT-122 352,00 | 358,00 @ 347,00 | 346,00 | 358,00 360,00 347,00 361,00 @ 352,00 | 361,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
148373 961606PT-122 90,31 90,34 90,53 90,22 90,38 90,40 90,45 90,36 90,33 90,40
148373 961606PT-122 358,00 | 343,00 @ 345,00 | 356,00 | 360,00 @ 380,00 357,00 344,00 @ 358,00 | 361,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\DA0209c1.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 15.03.2018
Ser.No. DA0209c Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 90,20
ord. No 50EAN205NAG Ser.No 148373 LSL 83,89
o e uUSL 96,51

Remark Tq. 30% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
148373 961606PT-122 90,39 90,43 90,34 90,27 90,39 90,36 90,50 90,71 90,36 90,43
148373 961606PT-122 345,00 | 353,00 @ 347,00 @ 360,00 | 346,00 363,00 374,00 351,00 @ 363,00 | 346,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
148373 961606PT-122 90,35 90,30 90,70 90,41 90,22 90,34 90,28 90,29 90,53 90,32
148373 961606PT-122 357,00 | 356,00 @ 363,00 @ 378,00 | 348,00 357,00 359,00 331,00 @ 350,00 | 358,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\DA0209c1.DFD
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Homologation of nutrunners
Machine Capability Study 30 %

Torque graphs
50EAN205NA6
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Homologation of nutrunners

Annex 2
Document no: 005/2018
Date: 03/06/2019 Page 2 of 3
Test sheet no. 3
Machine Capability Study 80 %
Multi-stage tightening system Speed 50 rpm 20,0 %
Single-stage tightening system ] Speed 100 % 250 rpm
Manufacturer: Apex Tool Group Serial no: DA0209
Test torque: Tq min. + 0.8 (Tq max. - Tq min.) 172,20 Nm
Hard joint (H) 1045,75 Nm / Revolution Angle degree 30°
Soft joint (L) 85,98 Nm / Revolution Angle degree 360°
H L
a) Tolerance down / up 160,15 - 184,25 Nm 160,15 - 184,25 Nm
Tolerance down / up 7% 7%
Average torque 174,29 Nm 171,96 Nm
Standard deviation 1,65 Nm 1,35 Nm
Torque scatter (99,73%) 9,91 Nm 8,08 Nm
Cn 2,43 2,98
Crnk 2,01 2,92
b) Min. C, hard/soft (lowest value) 2,43
Min. C, hard/soft (lowest value) 2,01
Capability is reached if minimum C,, value 21.67
Note:
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Control System

Machine Capability Study Page 1/1

Plant ATG Westhausen ‘ Operator Name ~ JJIMMY WHITTLE Date  14.03.2018
Ord.No.  50EAN205NA6 Parttype 50EAN205NA6 \ Contr.item yes
Serial No.  DA020%h Char.Descr. 5413-5392/304B Inspection Val. 17220 12,05 i USL 184,25

Serial No. 1024149 Unit Nm  -1205 ILSL 16015
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 14.03.2018 04:43:21 to 14.03.2018 05:29:33

Rem.  Tq. 80% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

185 USL
" 180
S ]
Z‘ |
Q175
o 1 p—
D IEe0eBS0aR R DR SRS o et SRS ST ETIADER TRTIEBENT SO TR TR X K
@ 170
O'I) -
et ]
<t 4
o 165
160 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*38s
25 7LSL >‘< USLﬁ 25 LSL USL 4 901
] C 1 99,99
R | o 01
%20 A -20 & 99,5
3 - Il -, 5
g I Sz o o &
2 - | - & 3
2 1 Fo2 5 95 '
o I Fe 8
< 5 -5 @ 99,5
] I C 4 0,1
] I C 99,99
0\\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘0 0,001 | | | |
160 165 170 175 180 185 160 165 170 175 180 185
5413-5392/304B [Nm] ND _, 5413-5392/304B [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 172.20 X 172.4912
LSL 160.15 Xmin 172.20 X-3s 172.0253
usL 184.25 Xmax 173.01 X+3s 172.9571
T 24.10 R 0.81 6s 0.9318
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 25.86
Critical capability index = Cmk 25.24
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 JIMMY WHITTqE Date 14.03.2018
Ser.No. DA020%h Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 172,20
ord. No 50EAN205NAG Ser.No 1024149 LSL 160,15
o e uUSL 184,25

Remark Tqg. 80% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 173,01 | 172,45 | 172,57 | 172,61 | 172,54 @ 172,57 | 172,61 | 172,44 | 172,45 172,44
1024149 5413-5392/304B 330,00 | 340,00 & 340,00 | 347,00 | 358,00 @ 308,00 343,00 318,00 @ 340,00 | 337,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 172,50 | 172,50 | 172,47 | 172,30 | 172,55 @ 172,27 | 172,40 @ 172,55 | 172,31 | 172,49
1024149 5413-5392/304B 344,00 | 343,00 @ 304,00 | 353,00 | 329,00 @ 339,00 330,00 328,00 @ 339,00 | 323,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 172,55 | 172,45 | 172,85 | 172,54 | 172,75 @ 172,46 | 172,52 @ 172,46 | 172,32 | 172,73
1024149 5413-5392/304B 343,00 | 329,00 @ 343,00 | 343,00 | 357,00 & 344,00 342,00 340,00 @ 343,00 | 361,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 172,22 | 172,69 | 172,44 | 172,41 | 172,58 @ 172,31 | 172,35 | 172,57 | 172,22 | 172,42
1024149 5413-5392/304B 312,00 | 356,00 @ 357,00 | 359,00 | 343,00 356,00 317,00 358,00 @ 343,00 | 358,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 172,27 | 172,41 | 172,58 | 172,60 | 172,38 @ 172,31 | 172,77 | 172,52 | 172,45 | 172,57
1024149 5413-5392/304B 352,00 | 359,00 @ 361,00 | 353,00 | 349,00 @ 343,00 332,00 344,00 @ 361,00 | 359,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 172,62 | 172,56 | 172,46 | 172,57 | 172,51 @ 172,47 | 172,65 172,37 | 172,60 | 172,53
1024149 5413-5392/304B 349,00 | 357,00 @ 357,00 | 363,00 | 342,00 359,00 348,00 354,00 @ 355,00 | 361,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 172,29 | 172,40 | 172,45 | 172,45 | 172,34 @ 172,20 | 172,53 | 172,30 | 172,52 | 172,41
1024149 5413-5392/304B 349,00 | 360,00 & 340,00 | 349,00 | 360,00 359,00 359,00 361,00 @ 360,00 | 359,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 172,59 | 172,74 | 172,44 | 172,24 | 172,30 @ 172,78 | 172,35 | 172,64 | 172,64 | 172,32
1024149 5413-5392/304B 362,00 | 361,00 @ 356,00 | 340,00 | 355,00 @ 347,00 362,00 346,00 @ 360,00 | 343,00
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DA020%h Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 172,20
ord. No 50EAN205NAG Ser.No 1024149 LSL 160,15
o e uUSL 184,25

Remark Tqg. 80% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024149 5413-5392/304B 172,37 | 172,31 | 172,58 | 172,42 | 172,45 @ 172,41 | 172,85 @ 172,69 | 172,71 | 172,50
1024149 5413-5392/304B 359,00 | 355,00 @ 361,00 @ 378,00 | 370,00 @ 368,00 363,00 359,00 @ 356,00 | 358,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 172,63 | 172,75 | 172,26 | 172,42 | 172,65 @ 172,43 | 172,46 @ 172,24 | 172,54 | 172,45
1024149 5413-5392/304B 352,00 | 354,00 @ 356,00 @ 361,00 | 359,00 @ 363,00 345,00 363,00 361,00 | 372,00
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Tool System
Plant ATG Westhausen ‘ Operator Name  JJMMY WHITTLE Date 14.03.2018
Ord. No. 50EAN205NAG6 Part type 50EAN205NAG6 ‘ Contr.item yes
Serial No.  DA020%h Char.Descr. 961606PT-122 Inspection Val. 17220 12,05 i USL 184,25
Serial No. 148373 Unit Nm  -1205 ILSL 16015

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 14.03.2018 04:43:21 to 14.03.2018 05:29:33
Rem.  Tq. 80% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

185 usL
t 180
5 ]
< ]
o~ 175 —
S ] = X43s
- 4 X-3s
a ]
< 170
© -
—
g ]
S ]
165
160 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-38-3s
30 7LSL ‘>‘(‘ USLﬁ 30 LSL USL 0,001
e ]| EONULA S 01
207 ik FBE 99,5 ’
o - C
g 20- ]! c08 % 5
g 11T F S s 70 )
= 15j ‘ ‘ - 15 g f=an o
f‘_,:) ! C = a8 30 70 -
= H E o
8 10— : \‘ =10 é 5 95 |
'2 ] “ ‘ - % 99,5
57 ol F5 0.1 ‘
] J| I B 99,99
O T LI A B B A | O 0,001 T T T T T T T T T T T T T T T T T
160 165 170 175 180 185 160 165 170 175 180 185
961606PT-122 [Nm] ND _, 961606PT-122 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 172.20 X 173.0630
LSL 160.15 Xmin 172.26 X-3s 172.2276
usL 184.25 Xmax 173.89 X+3s 173.8984
T 24.10 R 1.63 6s 1.6707
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 14.42
Critical capability index Cmk 13.39
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 JIMMY WHITTqE Date 14.03.2018
Ser.No. DA020%h Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 172,20
ord. No 50EAN205NAG Ser.No 148373 LSL 160,15
o e uUSL 184,25

Remark Tqg. 80% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
148373 961606PT-122 173,49 | 173,10 | 173,40 | 173,38 | 173,37 @ 173,15 | 172,97 @ 173,17 | 173,10 | 172,79
148373 961606PT-122 28,00 32,00 32,00 31,00 32,00 31,00 33,00 32,00 31,00 32,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
148373 961606PT-122 172,71 | 172,87 | 173,01 | 173,89 | 172,89 @ 173,18 | 172,92 @ 172,48 | 172,26 | 172,93
148373 961606PT-122 31,00 31,00 30,00 31,00 32,00 33,00 33,00 30,00 30,00 32,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
148373 961606PT-122 173,11 | 173,06 | 173,01 | 173,07 | 173,24 172,89 | 173,26 @ 172,58 | 172,82 | 172,96
148373 961606PT-122 33,00 33,00 33,00 31,00 32,00 30,00 31,00 30,00 30,00 32,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
148373 961606PT-122 172,91 | 172,52 | 172,81 | 172,96 | 172,92 173,28 | 172,83 @ 173,16 | 173,29 | 172,88
148373 961606PT-122 31,00 30,00 31,00 32,00 32,00 31,00 31,00 30,00 31,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
148373 961606PT-122 173,24 | 173,03 | 172,93 | 173,18 | 173,59 @ 172,75 | 172,54 @ 172,68 | 172,80 | 173,18
148373 961606PT-122 31,00 29,00 31,00 30,00 30,00 32,00 31,00 30,00 29,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
148373 961606PT-122 173,30 | 173,19 | 173,47 | 173,19 | 173,10 173,04 | 172,98 173,13 | 173,13 | 173,26
148373 961606PT-122 31,00 30,00 31,00 31,00 31,00 31,00 32,00 29,00 30,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
148373 961606PT-122 173,04 | 173,02 | 173,07 | 172,97 | 172,75 @ 173,16 | 173,45 173,30 | 173,03 | 173,06
148373 961606PT-122 31,00 31,00 31,00 30,00 30,00 30,00 31,00 30,00 30,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
148373 961606PT-122 173,11 | 173,28 | 172,87 | 172,97 | 173,01 @ 173,27 | 172,46 @ 173,33 | 172,86 | 173,29
148373 961606PT-122 32,00 31,00 29,00 30,00 30,00 31,00 28,00 31,00 29,00 31,00
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Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DA0209h Characteristic

Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 172,20

Ord. No 50EAN205NA6 Ser.No 148373 LSL 160,15

) ) T USL 184,25

Remark Tq. 80% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
148373 961606PT-122 173,30 173,49 172,80 173,08 172,99 172,98 173,44 173,18 173,30 173,05
148373 961606PT-122 30,00 29,00 31,00 31,00 32,00 30,00 31,00 30,00 30,00 30,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
148373 961606PT-122 173,30 173,03 173,68 173,10 173,41 172,65 173,11 172,71 173,54 172,53
148373 961606PT-122

31,00 28,00 31,00 30,00 30,00 31,00 31,00 31,00 30,00 30,00
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Homologation of nutrunners

Machine Capability Study 80 %

Torque graphs
50EAN205NA6

DA0209

30°

Model:
Serial no:

172,2 Nm

Angle degree:
Test torque

Value no. 1
Graph
Torque / Angle / Speed
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Control System

Plant ATG Westhausen ‘ Operator Name ~ JJIMMY WHITTLE Date  14.03.2018
ord.No.  50EAN205NA6 Parttype 50EAN205NA6 \ Contr.item yes
Serial No.  DA0209g Char.Descr. 5413-5392/304B Inspection Val. 17220 12,05 i USL 184,25

Serial No. 1024149 Unit Nm  -1205 ILSL 16015
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 14.03.2018 03:43:08 to 14.03.2018 04:29:20

Rem.  Tq. 80% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

185 usL
" 180
1S ]
Z ] _
— - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — 3s
@ 175 x*
< i \ ?<
S5 oo %
8 MO A P ~ Iz
S 17 % ¥ /- %&X’ X ]L 7 WAV KoX ”\*”%& Y ks
& 170 ! [ X e o
) T s s s s s s s s s s s s s s s s s X-3s
« ]
<t 4
L 165
160 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x3s _ X+3s X-3s _ X+3s
205k : X : USL 29 LSL ‘ X ‘ USL 0,001
i L 1 99,99 ‘ ‘ ‘
1 | A | 2 | | v 0,1
216 \ \ -16 & 99,5 ; : :
g \ | Y 95 | | | 5
S 12 L1285 ‘ 1 ‘ =
o w w S © 70 ‘ ‘ 3
o | | T8 = | | o
E o ‘ s o % T ol — 0
2 A ‘ L2 5 ‘ 95 '
2 | | ks | | |
< 4 —4 @ | 99,5
i | | | @ 0,1 / ! )
i ‘ ‘ 99,99
0 71_[ [ ‘ T 17T ‘ T T ‘ 0 0,001 T T T T T T T T T I T T I T T T T T T T
160 165 170 175 180 185 160 165 170 175 180 185
5413-5392/304B [Nm] ND _, 5413-5392/304B [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 172.20 X 171.9588
LSL 160.15 Xmin 169.14 X-3s 167.9189
USL 184.25 Xmax 175.02 X+3s 175.9987
T 24.10 R 5.88 6s 8.0799
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 2.98
Critical capability index = Cmk 2.92
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 JIMMY WHITTqE Date 14.03.2018
Ser.No. DA0209g Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 172,20
ord. No 50EAN205NAG Ser.No 1024149 LSL 160,15
o e uUSL 184,25

Remark Tq. 80% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 170,33 | 174,40 | 172,18 | 172,49 | 175,02 @ 171,31 | 172,86 @ 174,15 | 172,34 | 173,78
1024149 5413-5392/304B 330,00 | 340,75 | 338,75 | 349,00 | 358,00 306,25 341,75 318,25 | 338,00 | 335,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 173,37 | 174,04 | 171,05 | 174,30 | 171,10 172,44 | 169,81 @ 172,44 | 173,11 | 171,15
1024149 5413-5392/304B 346,75 | 346,25 | 301,25 | 353,00 | 334,50 @ 33550 330,75 331,75 | 337,50 | 319,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 173,94 | 171,72 | 171,20 | 171,62 | 174,66 @ 171,77 | 171,31 170,48 | 171,41 | 172,13
1024149 5413-5392/304B 343,25 | 331,00 @ 340,00 | 342,25 | 356,75 | 343,75 342,00 336,25 | 343,50 | 360,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 169,14 | 173,99 | 173,22 | 173,58 | 170,69 @ 173,68 | 170,69 @ 172,13 | 170,02 | 171,98
1024149 5413-5392/304B 310,00 | 354,50 @ 355,75 | 359,00 | 342,00 356,25 317,00 357,25 | 342,00 | 356,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 172,18 | 173,84 | 172,24 | 173,68 | 171,82 @ 170,02 | 170,33 | 171,72 | 172,49 170,64
1024149 5413-5392/304B 350,25 | 361,25 @ 362,25 | 348,75 | 350,50 & 342,25 334,50 344,25 | 361,25 | 357,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 170,69 | 172,75 | 173,32 | 174,09 | 172,91 172,80 | 170,95 173,06 | 172,39 | 171,51
1024149 5413-5392/304B 351,25 | 356,00 @ 356,25 | 364,00 | 342,25 @ 358,25 348,50 @ 353,00 @ 354,50 | 360,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 170,17 | 171,15 | 170,69 | 171,00 | 171,46 170,69 | 171,05 171,57 | 171,82 | 171,93
1024149 5413-5392/304B 351,25 | 358,50 @ 335,75 | 353,50 | 357,50 @ 358,25 356,50 360,25 | 351,75 | 354,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 172,80 | 173,06 | 170,58 | 170,02 | 170,58 @ 171,51 | 170,95 171,00 | 172,65 | 170,28
1024149 5413-5392/304B 362,75 | 361,50 @ 354,25 | 338,25 | 354,00 @ 349,00 358,75 348,50 @ 358,75 | 338,75
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Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DA0209g Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 172,20
Ord. No 50EAN205NA6 Ser.No 1024149 LSL 160,15

T o USL 184,25
Remark Tq. 80% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024149 5413-5392/304B 171,93 | 172,13 | 172,96 | 171,98 | 174,71 17291 | 173,94 170,58 | 171,00 @ 170,53
1024149 5413-5392/304B 357,50 349,50 361,50 369,75 367,75 361,00 364,25 357,50 356,00 354,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 171,31 | 171,57 | 169,55 | 171,31 | 171,82 170,48 | 170,58 @ 171,00 | 171,46 @ 174,71
1024149 5413-5392/304B 349,00 349,75 351,75 358,00 357,25 360,75 343,50 360,50 361,50 369,50
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name ~ JIMMY WHITTLE Date  14.03.2018
Ord. No.  50EAN205NAG Parttype SOEAN205NAG | Contr.tem yes
Serial No.  DA0209g Char.Descr. 961606PT-122 Inspection Val. 172,20 12,05 i USL 184,25
,,,,,,,,,, N
Serial No. 148373 Unit Nm -12,05 : LSL 160,15
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 14.03.2018 03:43:08 to 14.03.2018 04:29:20
Rem.  Tq. 80% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM
185 USL
1 180
5 ]
Z ]
N 1757
o ES0B6ER0 SRAIN TN T ST oA TR s R TSI T TR D TRITB IS OB TS TR BT X, KIS
G 170
© 4
—
g ]
S ]
165
160 LsL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*38s
o5 7LSL ‘)‘<‘ USLﬁ o5 LSL USL 0,001
] u 1 99,99
N | o 01
%20 A -20 & 99,5
§ - I - g, % 5
g 157 | "2 = 70 3 =
= 7 ‘ “ C g =i a
2 S 5 95
o I Fe 8
< 5 F5 © 99,5
] I C o 0,1
] C 99,99
O\\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘O 0,001 T T | | T T | |
160 165 170 175 180 185 160 165 170 175 180 185
961606PT-122 [Nm] ND _, 961606PT-122 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 172.20 X 172.4912
LSL 160.15 Xmin 172.20 X-3s 172.0253
USL 184.25 Xmax 173.01 X+3s 172.9571
T 24.10 R 0.81 6s 0.9318
n<r> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 25.86
Critical capability index Cmk 25.24
¢ The requirements were met (Cm,Cmk) @
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Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DA0209g Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 172,20
ord. No 50EAN205NAG Ser.No 148373 LSL 160,15
o e uUSL 184,25

Remark Tq. 80% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
148373 961606PT-122 173,01 | 172,45 | 172,57 | 172,61 | 172,54 @ 172,57 | 172,61 | 172,44 | 172,45 172,44
148373 961606PT-122 330,00 | 340,00 & 340,00 | 347,00 | 358,00 @ 308,00 343,00 318,00 @ 340,00 | 337,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
148373 961606PT-122 172,50 | 172,50 | 172,47 | 172,30 | 172,55 @ 172,27 | 172,40 @ 172,55 | 172,31 | 172,49
148373 961606PT-122 344,00 | 343,00 @ 304,00 | 353,00 | 329,00 @ 339,00 330,00 328,00 @ 339,00 | 323,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
148373 961606PT-122 172,55 | 172,45 | 172,85 | 172,54 | 172,75 @ 172,46 | 172,52 @ 172,46 | 172,32 | 172,73
148373 961606PT-122 343,00 | 329,00 @ 343,00 | 343,00 | 357,00 & 344,00 342,00 340,00 @ 343,00 | 361,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
148373 961606PT-122 172,22 | 172,69 | 172,44 | 172,41 | 172,58 @ 172,31 | 172,35 | 172,57 | 172,22 | 172,42
148373 961606PT-122 312,00 | 356,00 @ 357,00 | 359,00 | 343,00 356,00 317,00 358,00 @ 343,00 | 358,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
148373 961606PT-122 172,27 | 172,41 | 172,58 | 172,60 | 172,38 @ 172,31 | 172,77 | 172,52 | 172,45 | 172,57
148373 961606PT-122 352,00 | 359,00 @ 361,00 | 353,00 | 349,00 @ 343,00 332,00 344,00 @ 361,00 | 359,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
148373 961606PT-122 172,62 | 172,56 | 172,46 | 172,57 | 172,51 @ 172,47 | 172,65 172,37 | 172,60 | 172,53
148373 961606PT-122 349,00 | 357,00 @ 357,00 | 363,00 | 342,00 359,00 348,00 354,00 @ 355,00 | 361,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
148373 961606PT-122 172,29 | 172,40 | 172,45 | 172,45 | 172,34 @ 172,20 | 172,53 | 172,30 | 172,52 | 172,41
148373 961606PT-122 349,00 | 360,00 & 340,00 | 349,00 | 360,00 359,00 359,00 361,00 @ 360,00 | 359,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
148373 961606PT-122 172,59 | 172,74 | 172,44 | 172,24 | 172,30 @ 172,78 | 172,35 | 172,64 | 172,64 | 172,32
148373 961606PT-122 362,00 | 361,00 @ 356,00 | 340,00 | 355,00 @ 347,00 362,00 346,00 @ 360,00 | 343,00
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Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DA0209g Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 172,20
Ord. No 50EAN205NA6 Ser.No 148373 LSL 160,15

T o USL 184,25
Remark Tq. 80% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
148373 961606PT-122 172,37 | 172,31 | 172,58 | 172,42 | 172,45 @ 172,41 | 172,85 @ 172,69 | 172,71 | 172,50
148373 961606PT-122 359,00 355,00 361,00 378,00 370,00 368,00 363,00 359,00 356,00 358,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
148373 961606PT-122 172,63 | 172,75 | 172,26 | 172,42 | 172,65 @ 172,43 | 172,46 @ 172,24 | 172,54 | 172,45
148373 961606PT-122 352,00 354,00 356,00 361,00 359,00 363,00 345,00 363,00 361,00 372,00
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Homologation of nutrunners

Machine Capability Study 80 %

Torque graphs
50EAN205NA6
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Homologation of nutrunners

Annex 2
Document no: 005/2018
Date: 03/06/2019 Page 3 of 3
Test sheet no. 4
Machine Capability Study 100 %
Multi-stage tightening system Speed 50 rpm 20,0 %
Single-stage tightening system [l Speed 100 % 250 rpm
Manufacturer: Apex Tool Group Serial no: DA0209
Test torque: Tq max. 205,00 Nm
Hard joint (H) 1248,07 Nm / Revolution Angle degree 30°
Soft joint (L) 102,13 Nm / Revolution Angle degree 360°
H L
a) Tolerance down / up 190,65 - 219,35 Nm 190,65 - 219,35 Nm
Tolerance down / up 7% 7%
Average torque 208,01 Nm 204,27 Nm
Standard deviation 1,78 Nm 1,69 Nm
Torque scatter (99,73%) 10,70 Nm 10,14 Nm
Cn 2,68 2,83
Crnk 2,12 2,69
b) Min. C, hard/soft (lowest value) 2,68
Min. C, hard/soft (lowest value) 2,12
Capability is reached if minimum C,, value 21.67
Note:
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen \Operator Name JMMY WHITTLE | Date  15.03.2018
ord.No.  50EAN205NA6 Parttype 50EAN205NA6 \COntr.item yes
Serial No.  DA0209b Char.Descr. 5413-5392/3048 Inspection Val. 20500 14,35 'USL 219,35
Serial No. 1024149 Unit Nm  -1435 ILSL 19065
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2

Cust.Name Homologation

Reference System

5413-5392/304B

Test Electronic MPRO400GCD-P

Contr.No. Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 15.03.2018 10:35:43 to 15.03.2018 12:06:28
Rem. Tg. 100% hard * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

220 i USL
1215 _
5 - — - — - — - — - — - — - — - — - — - — - — - — - — - — X+3s
Z 10 X ag
[ai] E / /\ i / X_)% -
PN R i T W"&M PSR A
Q2054 VLo
a - — = — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — X-3s
n 4
o 200
) ]
g ]
0 ]
195
190 E LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _ Xx#3s X-3s X+3s
20 LSL ‘ )‘< ‘ USL 20 LSL ‘ USL 0,001
T | ‘ ‘ ‘ L 1 99,99 \ 01
%16 w ‘ 16 & 99,5 i ’
g ] | | e . ® | 5
g 127 C w 22 = 70 : 3 =
s ] | L& Q | "
£ s | | -8 = o 30 ‘ 70 &
2 A L2 5 ‘ 95 '
g - k| | |
< 4+ \ —4 | 99,5
| \ ! I x 0,1 \ :
NE i i 99,99
0 [rrroryrrrrr T L B B R R B 0 0,001 [ | [ [ | [ [ | [
190 195 200 205 210 215 220 190 195 200 205 210 215 220
5413-5392/304B [Nm] ND _, 5413-5392/304B [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 205.00 X 208.0121
LSL 190.65 Xmin 203.66 X-3s 202.6639
usL 219.35 Xmax 210.78 X+3s 213.3603
T 28.70 R 7.12 6s 10.6965
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 2.68
Critical capability index = Cmk 2.12
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 JIMMY WHITTqE Date 15.03.2018
Ser.No. DA0209b Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 205,00
ord. No 50EAN205NAG Ser.No 1024149 LSL 190,65
o e uUSL 219,35

Remark Tqg. 100% hard * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 208,41 | 208,15 | 207,27 | 204,74 | 207,89 @ 208,61 | 208,51 @ 208,72 | 204,74 | 210,16
1024149 5413-5392/304B 31,00 29,50 31,50 31,25 31,00 32,00 31,75 32,50 30,75 33,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 208,25 | 208,87 | 203,66 | 210,63 | 206,91 @ 207,79 | 209,70 @ 209,65 | 205,31 | 210,01
1024149 5413-5392/304B 31,25 33,50 30,00 32,50 31,00 32,00 31,00 31,50 29,75 32,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 206,09 | 207,43 | 208,61 | 209,44 | 208,20 @ 209,13 | 208,61 @ 209,13 | 206,19 | 208,72
1024149 5413-5392/304B 30,00 30,75 30,50 31,75 30,75 30,75 29,75 31,75 29,00 29,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
1024149 5413-5392/304B 206,19 | 206,55 | 209,28 | 208,61 | 205,47 @ 208,77 | 209,75 @ 209,65 | 209,28 | 205,83
1024149 5413-5392/304B 28,75 29,25 31,00 30,75 29,00 30,50 30,25 31,25 30,25 29,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 209,59 | 207,27 | 208,72 | 209,13 | 208,25 @ 205,57 | 209,85 @ 205,41 | 210,06 | 210,16
1024149 5413-5392/304B 29,75 30,50 30,00 30,00 29,50 30,00 30,50 28,75 30,25 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 208,36 | 205,05 | 210,68 | 205,47 | 203,97 210,01 | 207,89 210,78 | 208,72 | 208,67
1024149 5413-5392/304B 30,50 29,00 29,75 28,75 28,50 30,50 31,25 31,50 29,75 30,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 209,28 | 209,39 | 208,15 | 209,96 | 204,85 210,47 | 206,70 @ 207,58 | 206,60 | 209,59
1024149 5413-5392/304B 29,25 30,25 30,00 29,75 28,25 30,50 30,00 29,50 28,75 29,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 207,32 | 205,93 | 208,25 | 208,30 | 207,58 210,42 | 206,76 @ 206,03 | 207,89 | 209,65
1024149 5413-5392/304B 29,00 29,50 30,00 29,75 29,25 30,50 29,00 30,50 29,75 30,25
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DA0209bM .DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 15.03.2018
Ser.No. DA0209b Characteristic

Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 205,00

Ord. No 50EAN205NA6 Ser.No 1024149 LSL 190,65

) ) T USL 219,35

Remark Tq. 100% hard * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024149 5413-5392/304B 205,72 210,06 206,34 209,03 209,39 208,92 205,83 205,11 206,50 208,77
1024149 5413-5392/304B 28,75 30,25 28,50 29,75 31,50 31,25 29,25 29,25 28,50 30,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 204,90 210,16 210,52 210,52 207,12 208,87 207,43 209,18 208,72 204,90
1024149 5413-5392/304B 29,25 31,50 30,00 30,50 28,75 29,75 29,00 30,50 30,00 29,00

Apex Tool Group GmbH
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name ~ JJMMY WHITTLE Date  20.05.1985
Ord.No.  S0EAN205NA6 Parttype 50EAN205NAG | Contr.tem yes
Serial No.  DA0209b Char.Descr. 961606PT-122 Inspection Val. 205,00 14,35 i USL 219,35

Serial No. 148373 Unit Nm  -1435 ILSL 19065
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 20.05.1985 21:56:16 to 20.05.1985 21:56:16

Rem.  Tq. 100% hard * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

2207: USL
' 215§
EE
Z.210
N N _ _ _ _| =
I . e T A eate— e LR
& ]
o 4
9 200
(o] -
[e)) 4
195
1905 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-3$3s
35 7LSL ‘)‘<‘ USLﬁ 35 LSL USL 0,001
] SR 99,99
130 ] “30 % 01
3. ] K F= 99,5
g 257 It B 95 5
S b E c 1 —
g 20 K F205 T 70 30
Y | C o =i
2 15- ]! 158 o 30 o 3
e W Fo2 !
210 | ~10 5 95
< I ‘ = Q 99,5
54 il F5 0,1
E | | E 99,99
O‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘O 0,001 [ | [ [ | [ | [
190 195 200 205 210 215 220 190 195 200 205 210 215 220
961606PT-122 [Nm] ND _, 961606PT-122 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 205.00 X 206.0981
LSL 190.65 Xmin 205.28 X-3s 205.2580
usL 219.35 Xmax 206.88 X+3s 206.9382
T 28.70 R 1.60 6s 1.6802
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 17.08
Critical capability index = Cmk 15.77
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 JIMMY WHITTqE Date 20.05.1985
Ser.No. DA0209b Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 205,00
ord. No 50EAN205NAG Ser.No 148373 LSL 190,65
o e uUSL 219,35

Remark Tqg. 100% hard * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
148373 961606PT-122 205,69 | 206,08 | 205,74 | 206,02 | 205,96 @ 205,85 | 206,41 @ 205,94 | 206,28 | 206,07
148373 961606PT-122 31,00 30,00 32,00 32,00 32,00 33,00 32,00 33,00 32,00 34,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
148373 961606PT-122 205,80 | 205,75 | 205,73 | 206,01 | 206,50 @ 206,06 | 205,73 @ 206,03 | 206,31 | 205,95
148373 961606PT-122 31,00 34,00 30,00 33,00 32,00 32,00 32,00 32,00 30,00 32,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
148373 961606PT-122 206,24 | 206,14 | 205,85 | 206,38 | 205,66 @ 205,91 | 206,03 @ 206,27 | 206,35 | 206,25
148373 961606PT-122 31,00 32,00 31,00 32,00 31,00 31,00 30,00 32,00 30,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
148373 961606PT-122 206,39 | 205,81 | 205,85 | 206,17 | 205,97 @ 205,80 | 206,08 205,96 | 205,95 | 206,18
148373 961606PT-122 29,00 29,00 31,00 31,00 30,00 31,00 31,00 32,00 31,00 29,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
148373 961606PT-122 205,89 | 205,96 | 205,94 | 206,03 | 206,25 @ 206,03 @ 206,58 206,11 | 205,99 | 206,36
148373 961606PT-122 30,00 31,00 31,00 30,00 30,00 31,00 31,00 29,00 31,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
148373 961606PT-122 206,62 | 205,94 | 206,27 | 206,20 | 206,12 @ 205,97 | 205,28 206,30 | 206,16 | 205,70
148373 961606PT-122 31,00 29,00 30,00 29,00 29,00 31,00 31,00 32,00 30,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
148373 961606PT-122 205,71 | 206,05 | 205,82 | 206,19 | 206,10 206,26 | 206,32 @ 205,85 | 206,04 | 205,96
148373 961606PT-122 30,00 31,00 31,00 30,00 29,00 31,00 31,00 30,00 29,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
148373 961606PT-122 205,82 | 206,60 | 206,02 & 206,36 | 206,58 @ 206,35 | 206,73 | 206,24 | 206,76 @ 206,14
148373 961606PT-122 29,00 30,00 31,00 30,00 30,00 31,00 30,00 31,00 30,00 31,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DA0209b1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 20.05.1985
Ser.No. DA0209b Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 205,00
Ord. No 50EAN205NA6 Ser.No 148373 LSL 190,65

) ) T USL 219,35
Remark Tq. 100% hard * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
148373 961606PT-122 205,78 206,30 206,43 205,97 206,12 206,20 205,57 206,31 206,46 205,85
148373 961606PT-122 29,00 31,00 29,00 30,00 32,00 31,00 29,00 30,00 29,00 31,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
148373 961606PT-122 206,02 206,06 206,31 205,91 206,66 205,97 206,88 206,41 205,96 205,89
148373 961606PT-122 29,00 32,00 30,00 31,00 30,00 30,00 30,00 31,00 31,00 29,00

Apex Tool Group GmbH
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Homologation of nutrunners

Machine Capability Study 100 %

Torque graphs
50EAN205NA6

DA0209

30°
205,0 Nm

Angle degree:
Test torque

Model:
Serial no:

Value no. 1
Graph
Torque / Angle / Speed
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Graph
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name  JJMMY WHITTLE Date 15.03.2018
Ord. No. 50EAN205NAG6 Part type 50EAN205NAG6 ‘ Contr.item yes
Serial No.  DA020%a Char.Descr. 5413-5392/304B Inspection Val. 205,00 14,35 i USL 219,35
Serial No. 1024149 Unit Nm  -1435 ILSL 19065

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 15.03.2018 08:33:44 to 15.03.2018 10:04:29
Rem.  Tq. 100% soft * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

220 f: USL
1215
E
o L X+3s
Q ]
& e X
R i atd @&M A o A il Pl
[92] 4
L{I) 4
92004 %3s
g ]
0 ]
195
190 \ \ \ \ \ \ \ \ \ s
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 | | 2 | | 0,1
2 16 | / | —16 = 99,5 ;
g ] I . g9 | 5
g 127 w w 22 = 70 ‘ 3 =
s | | L& Q | "
£ s | | -8 = o 30 70 &
2 A L2 5 95 '
2 \ \ k| \
< 4 4 o / 99,5
| | | | @ 0,1
| 99,99
Of—r [ ‘ | \ T ‘ rTT T T TTTTT 0 0,001 [ | [ [ | [ [ | [
190 195 200 210 215 220 190 195 200 205 210 215 220
5413—5392/3048 [Nm] ND - 5413-5392/304B [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 205.00 X 204.2650
LSL 190.65 Xmin 201.39 X-3s 199.1957
usL 219.35 Xmax 208.46 X+3s 209.3343
T 28.70 R 7.07 6s 10.1386
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 2.83
Critical capability index Cmk 2.69
Es The requirements were met (Cm,Cmk) Eis
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 15.03.2018
Ser.No. DA0209a Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 205,00
ord. No 50EAN205NAG Ser.No 1024149 LSL 190,65
o e uUSL 219,35

Remark Tqg. 100% soft * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 204,18 | 202,73 | 204,33 | 206,45 | 206,09 @ 205,41 | 203,56 @ 204,38 | 203,61 | 204,80
1024149 5413-5392/304B 346,75 | 335,00 @ 353,00 | 348,50 | 337,00 @ 349,75 335,75 334,25 | 352,25 | 335,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 202,63 | 203,20 | 203,20 | 202,94 | 205,36 @ 202,94 | 204,69 @ 202,11 | 204,33 203,14
1024149 5413-5392/304B 333,50 | 325,50 | 325,00 | 334,25 | 349,50 @ 330,75 342,00 325,00 @ 331,00 | 345,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 202,94 | 205,36 | 204,49 | 203,40 | 202,89 @ 202,22 | 206,34 203,71 | 202,22 | 202,01
1024149 5413-5392/304B 346,75 | 347,25 | 341,75 | 333,75 | 317,75 § 334,25 350,00 342,25 | 338,25 | 320,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 202,94 | 203,92 | 205,36 | 206,03 | 201,39 203,40 203,82 201,80 | 205,41 @ 203,82
1024149 5413-5392/304B 319,75 | 331,00 @ 338,25 | 339,00 | 329,50 @ 337,50 332,50 347,75 | 368,50 | 348,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 202,89 | 204,23 | 205,00 @ 207,32 | 205,31 @ 207,63 | 208,46 @ 203,35 | 207,38 | 204,80
1024149 5413-5392/304B 356,50 | 349,25 @ 359,75 | 358,50 | 358,50 & 358,25 360,00 341,00 @ 359,25 | 349,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 207,63 | 206,03 | 202,42 | 205,36 | 203,82 @ 205,78 | 202,99 @ 205,98 | 203,56 | 207,32
1024149 5413-5392/304B 360,50 | 357,00 @ 354,75 | 360,50 | 357,00 @ 355,50 355,50 353,00 @ 355,25 | 359,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 204,38 | 204,90 | 204,43 | 204,80 | 202,94 204,33 | 202,42 @ 201,91 | 203,56 | 202,78
1024149 5413-5392/304B 343,25 | 338,75 | 341,50 | 343,50 | 325,50 @ 342,75 348,00 343,75 | 355,75 | 347,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 204,02 | 201,75 | 204,18 | 201,70 | 206,19 @ 204,23 | 206,29 @ 204,49 | 204,28 | 202,06
1024149 5413-5392/304B 356,25 | 349,00 @ 360,00 | 351,25 | 360,75 @ 355,25 359,50 355,50 @ 369,25 | 336,75
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 15.03.2018
Ser.No. DA0209a Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 205,00
Ord. No 50EAN205NA6 Ser.No 1024149 LSL 190,65

T o USL 219,35
Remark Tqg. 100% soft * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024149 5413-5392/304B 206,14 | 202,42 | 203,66 | 203,82 | 202,11 @ 203,97 | 208,15 208,36 | 202,89 | 208,15
1024149 5413-5392/304B 359,25 356,75 357,50 351,25 352,75 351,00 367,50 366,75 359,00 366,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 202,63 | 206,40 | 204,23 | 203,76 | 202,27 @ 202,78 | 204,54 @ 204,54 | 205,98 | 203,25
1024149 5413-5392/304B 359,75 360,25 347,75 342,25 331,75 351,25 365,00 357,25 382,00 359,50
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  JJIMMY WHITTLE Date 15.03.2018
Ord.No.  50EAN205NA6 Parttype 50EAN205NA6 \ Contr.item yes
Serial No.  DA0209a Char.Descr. 961606PT-122 Inspection Val. 205,00 14,35 i USL 219,35
,,,,,,,,,, G
Serial No. 148373 Unit Nm -14,35 : LSL 190,65
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 15.03.2018 08:33:44 to 15.03.2018 10:04:29
Rem.  Tq. 100% soft * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM
220E USL
' 215§
EE
Z.210
Q ] _
I 205 eSS R0 S0 TR AT RHERADRS BT LSR5 e X XSS
s
o 4
9 200
(o] -
[e)) 4
195
1905 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X333 x-283s
255k = USL 25 LSL X USL _ 0,001
] B 1 99,99 J
. Il - < ] 01
220 O -20 & 99,5 T
g - | -z, 0% | 5
g (| Sz o ‘ o &
e Il Sy | 5
2 1 I Fo2 5 o5
a 1 | r = |
< Sj j5 (] T ; ‘ 99,5
1 i C o 0,1 fr
] C 1 99,99
O‘\\\\‘\\\\‘\\\\‘m\\\‘\\\\‘\\\\‘O 0,001 [ | [ \\\\Hl [ |
190 195 200 205 210 215 220 190 195 200 205 210 215 220
961606PT-122 [Nm] ND _, 961606PT-122 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 205.00 X 205.4063
LSL 190.65 Xmin 205.02 X-3s 204.8214
usL 219.35 Xmax 205.99 X+3s 205.9912
T 28.70 R 0.97 6s 1.1698
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 24.53
Critical capability index Cmk 23.84
¢ 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 JIMMY WHITTqE Date 15.03.2018
Ser.No. DA0209a Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 205,00
ord. No 50EAN205NAG Ser.No 148373 LSL 190,65
o e uUSL 219,35

Remark Tqg. 100% soft * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
148373 961606PT-122 205,27 | 205,24 | 205,37 | 205,17 | 205,34 @ 205,50 | 205,23 @ 205,63 | 205,35 | 205,40
148373 961606PT-122 345,00 | 340,00 @ 356,00 | 353,00 | 339,00 @ 345,00 340,00 339,00 @ 354,00 | 340,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
148373 961606PT-122 205,50 | 205,49 | 205,29 | 205,16 | 205,48 @ 205,13 | 205,57 @ 205,18 | 205,61 | 205,18
148373 961606PT-122 334,00 | 326,00 @ 326,00 | 329,00 | 344,00 @ 329,00 343,00 327,00 @ 328,00 | 345,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
148373 961606PT-122 205,51 | 205,48 | 205,45 | 205,51 | 205,14 205,91 | 205,52 @ 205,48 | 205,11 | 205,33
148373 961606PT-122 346,00 | 344,00 @ 343,00 | 340,00 | 317,00 @ 334,00 352,00 343,00 @ 341,00 | 322,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
148373 961606PT-122 205,16 | 205,61 | 205,42 | 205,25 | 205,43 @ 205,59 | 205,49 @ 205,43 | 205554 | 205,66
148373 961606PT-122 324,00 | 340,00 & 340,00 | 341,00 | 331,00 @ 341,00 340,00 349,00 @ 373,00 | 345,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
148373 961606PT-122 205,42 | 205,19 | 205,44 | 205,40 | 205,37 @ 205,49 | 205,54 @ 205,97 | 205,10 | 205,22
148373 961606PT-122 359,00 | 346,00 @ 361,00 | 359,00 | 360,00 @ 359,00 359,00 345,00 @ 358,00 | 345,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
148373 961606PT-122 205,37 | 205,30 | 205,27 | 205,36 | 205,60 @ 205,39 | 205,62 @ 205,99 | 205,31 | 205,27
148373 961606PT-122 359,00 | 358,00 @ 357,00 @ 361,00 | 359,00 @ 357,00 359,00 354,00 358,00 | 359,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
148373 961606PT-122 205,38 | 205,83 | 205,45 | 205,56 | 205,07 @ 205,36 | 205,25 @ 205,14 | 205,60 | 205,26
148373 961606PT-122 344,00 | 341,00 @ 342,00 | 343,00 | 327,00 @ 343,00 348,00 345,00 @ 358,00 | 347,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
148373 961606PT-122 205,56 | 205,23 | 205,59 | 205,20 | 205,26 @ 205,29 | 205,37 @ 205,59 | 205,63 | 205,08
148373 961606PT-122 359,00 | 347,00 @ 361,00 | 350,00 | 361,00 358,00 360,00 358,00 @ 375,00 | 341,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\DA0209al.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 15.03.2018
Ser.No. DA0209a Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 205,00
ord. No 50EAN205NAG Ser.No 148373 LSL 190,65
o e uUSL 219,35

Remark Tqg. 100% soft * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
148373 961606PT-122 205,47 | 205,64 | 205,31 | 205,38 | 205,37 @ 205,71 | 205,46 @ 205,27 | 205,30 | 205,33
148373 961606PT-122 360,00 | 357,00 @ 361,00 | 346,00 | 351,00 352,00 370,00 370,00 @ 361,00 | 370,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
148373 961606PT-122 205,16 | 205,69 | 205,44 | 205,35 | 205,02 @ 205,74 | 205,24 @ 205,55 | 205,32 | 205,45
148373 961606PT-122 362,00 | 360,00 @ 346,00 | 342,00 | 344,00 351,00 362,00 359,00 @ 380,00 | 361,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\DA0209al.DFD
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Homologation of nutrunners

Machine Capability Study 100 %

Torque graphs
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Homologation of nutrunners

Annex 3
Document no: 005/2018
Date: 03/06/2019 Page 1 of 2
General Specifications
Manufacturer: Apex Tool Group Tool type: Right Angle Tool
Model: 50EAN205NA6 Serial no: DA0209

Torque range: 41 Nm to 205 Nm
Difference evaluation: Reference/Tool at 40° /60 %

Capability examination

Snudgfit value: 41 Nm Torque tolerance £ 7 %
Target torque: 123 Nm Tolerance: 9,91 % + 4,95 %
Angle degree: 40° Tolerance: 1,6° + 0,8°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 133,06 40,00 133,90 39,25 0,84 0,75
2 121,79 40,00 119,76 39,75 2,03 0,25
3 120,69 40,00 121,72 39,75 1,03 0,25
4 125,06 40,00 118,47 39,75 6,59 0,25
5 120,79 40,00 120,33 39,75 0,46 0,25
6 122,74 40,00 119,71 39,75 3,03 0,25
7 122,63 40,00 117,90 39,75 473 0,25
8 120,36 40,00 123,37 39,50 3,01 0,50
9 120,25 40,00 120,43 39,75 0,18 0,25
10 120,37 40,00 122,65 39,50 2,28 0,50
" 122,52 40,00 120,17 39,75 2,35 0,25
12 125,29 40,00 122,75 39,50 2,54 0,50
13 120,31 40,00 120,02 39,50 0,29 0,50
14 121,56 40,00 120,22 40,00 1,34 0,00
15 121,36 40,00 120,79 39,50 0,57 0,50
16 123,24 40,00 119,45 39,75 3,79 0,25
17 122,68 40,00 123,06 39,75 0,38 0,25
18 121,37 40,00 119,97 39,75 1,40 0,25
19 121,35 40,00 121,00 39,75 0,35 0,25
20 123,46 40,00 121,41 39,50 2,05 0,50
21 121,69 40,00 121,77 39,75 0,08 0,25
22 121,92 40,00 118,93 39,50 2,99 0,50
23 121,08 40,00 119,76 40,00 1,32 0,00
24 122,70 40,00 123,47 39,75 0,77 0,25
25 122,43 40,00 121,36 39,75 1,07 0,25
26 123,78 40,00 125,18 39,75 1,40 0,25
27 121,64 40,00 122,39 40,00 0,75 0,00
28 121,42 40,00 121,51 39,50 0,09 0,50
29 121,98 40,00 123,22 39,75 1,24 0,25
30 122,87 40,00 122,44 39,50 0,43 0,50
31 121,93 40,00 122,39 39,75 0,46 0,25
32 123,26 40,00 124,20 39,50 0,94 0,50
33 122,14 40,00 122,65 39,75 0,51 0,25
34 121,47 40,00 124,35 39,50 2,88 0,50
35 120,88 40,00 123,47 39,75 2,59 0,25
36 122,31 40,00 122,91 39,50 0,60 0,50
37 121,51 40,00 123,06 39,75 1,55 0,25
38 121,72 40,00 124,35 39,50 2,63 0,50
39 121,78 40,00 121,20 39,75 0,58 0,25
40 122,48 40,00 123,89 39,25 1,41 0,75
# 122,18 40,00 124,09 39,75 1,91 0,25
42 122,12 40,00 122,70 39,75 0,58 0,25
43 120,96 40,00 122,29 39,50 1,33 0,50
44 122,69 40,00 123,06 40,00 0,37 0,00
45 121,66 40,00 121,82 39,75 0,16 0,25
46 121,54 40,00 123,27 39,75 1,73 0,25
47 121,39 40,00 123,27 39,75 1,88 0,25
48 123,64 40,00 120,38 39,75 3,26 0,25
49 121,27 40,00 123,01 39,50 1,74 0,50
50 121,25 40,00 121,67 39,75 0,42 0,25
51 123,16 40,00 121,46 39,75 1,70 0,25
52 121,68 40,00 122,18 40,00 0,50 0,00
53 121,10 40,00 122,55 39,75 1,45 0,25
54 124,46 40,00 120,02 39,75 4,44 0,25
55 121,18 40,00 123,68 39,75 2,50 0,25
56 122,63 40,00 122,75 39,75 0,12 0,25
57 123,17 40,00 122,24 39,50 0,93 0,50
58 122,55 40,00 121,93 40,00 0,62 0,00
59 121,67 40,00 123,63 39,50 1,96 0,50
60 121,31 40,00 122,24 39,75 0,93 0,25
61 126,03 40,00 123,32 39,75 2,7 0,25
62 122,73 40,00 123,89 39,75 1,16 0,25
63 123,19 40,00 121,51 39,50 1,68 0,50
64 122,94 40,00 121,98 39,75 0,96 0,25
65 121,18 40,00 124,45 39,75 3,27 0,25
66 124,27 40,00 121,87 40,00 2,40 0,00
67 122,83 40,00 123,42 39,75 0,59 0,25
68 127,12 40,00 124,66 39,75 2,46 0,25
69 122,01 40,00 121,36 39,75 0,65 0,25
70 125,88 40,00 123,99 39,75 1,89 0,25
n 122,45 40,00 122,60 39,75 0,15 0,25
72 121,65 40,00 123,06 39,75 1,41 0,25
73 125,07 40,00 124,56 39,75 0,51 0,25
74 122,93 40,00 124,14 39,75 1,21 0,25
75 120,99 40,00 123,42 39,75 2,43 0,25
76 125,07 40,00 124,82 39,75 0,25 0,25
77 124,60 40,00 122,34 39,75 2,26 0,25
78 121,19 40,00 124,20 39,50 3,01 0,50
79 120,14 40,00 123,58 39,50 3,44 0,50
80 120,14 40,00 125,85 39,50 5,71 0,50
81 129,76 40,00 129,15 39,75 0,61 0,25
82 120,11 40,00 121,87 39,50 1,76 0,50
83 121,48 40,00 122,65 39,75 1,17 0,25
84 121,69 40,00 122,80 39,50 1,1 0,50
85 122,40 40,00 122,96 39,50 0,56 0,50
86 122,30 40,00 122,60 39,75 0,30 0,25
87 123,27 40,00 124,04 39,75 0,77 0,25
88 122,28 40,00 121,62 39,75 0,66 0,25
89 122,94 40,00 125,07 39,50 2,13 0,50
90 123,65 40,00 124,56 39,75 0,91 0,25
91 120,40 40,00 122,34 39,50 1,94 0,50
92 122,48 40,00 121,98 40,00 0,50 0,00
93 120,52 40,00 122,39 39,50 1,87 0,50
94 120,08 40,00 119,71 39,75 0,37 0,25
95 123,53 40,00 122,13 39,50 1,40 0,50
96 122,17 40,00 122,60 39,75 0,43 0,25
97 120,25 40,00 121,26 39,50 1,01 0,50
98 123,44 40,00 123,89 39,75 0,45 0,25
99 123,00 40,00 121,67 40,00 1,33 0,00

100 121,43 40,00 123,06 39,75 1,63 0,25

Standard deviation: 1,216 0,159
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Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: 50EAN205NA6 Serialno:  DA0209
Target torque: 123,0 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction

141,5
137,8
1341
130,4
126,7
123,0
119,3
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111,9
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104,6 - - - - - - - - -
1 10 19 28 37 46 55 64 73 82 91 100

Measurement
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—a— Torque, Control

46
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44
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Tool
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38
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Measurement
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name ~ JIMMY WHITTLE Date 16.03.2018
Ord. No. 50EAN205NA6 Part type 50EAN205NA6G ‘ Contr.item yes
Serial No.  DA0209k Char.Descr. 5413-5392/304B Inspection Val. 40,00 5,00 i USL 45,00
,,,,,,,,,, N
Serial No. 1024149 Unit Grad -5,00 : LSL 35,00
Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 16.03.2018 08:36:33 to 16.03.2018 09:06:15
Rem.  Tq. 60% Angle 40° * +/-5° * CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 150 TO 50 RPM
45 USL
X+3s
X-3s
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-3&+3s
:LSL X USL: LSL USL 0,001
60 Rl F60 1 99,99
1 il C 'o\? 0,1
50— l 50 = 99,5
o 7 [l | FD : 95 5
2404 ‘ 205 =
o 7 ‘o 2 3 0 3 =
@ 30 || S302 o 30 03
= B | “ | E Q ‘_1
2 20 w =20 2 5 95
< - ! | Fo$ 99,5
10 ) 1 F10 @ 0,1 :
. Ji F 99,99
0 L e s Y B I I B 0 0,001 T T T T T T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
5413-5392/304B [Grad] ND _, 5413-5392/304B [Grad] ND _,
Drawing Values Collected Values Statistics
Tm 40.00 X 39.6925
LSL 35.00 Xmin 39.25 X-3s 39.2175
usL 45.00 Xmax 40.00 X+3s 40.1675
T 10.00 R 0.75 6s 0.9500
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 10.53
Critical capability index = Cmk 9.88
¢ The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\DA0209kM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 16.03.2018
Ser.No. DA0209k Characteristic

Type 50EAN205NA6 Char.Descr.  5413-5392/304B Inspection Val. 50,90

LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 1024149
ra.- o erNo usL 122,16

Remark Tq. 60% Angle 40° * +/-5°* CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 150 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 133,90 | 119,76 | 121,72 | 118,47 | 120,33 @ 119,71 | 117,90 @ 123,37 | 120,43 | 122,65
1024149 5413-5392/304B 39,25 39,75 39,75 39,75 39,75 39,75 39,75 39,50 39,75 39,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 120,17 | 122,75 | 120,02 | 120,22 | 120,79 @ 119,45 | 123,06 @ 119,97 | 121,00 121,41
1024149 5413-5392/304B 39,75 39,50 39,50 40,00 39,50 39,75 39,75 39,75 39,75 39,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 121,77 | 118,93 | 119,76 | 123,47 | 121,36 @ 125,18 | 122,39 | 121,51 | 123,22 122,44
1024149 5413-5392/304B 39,75 39,50 40,00 39,75 39,75 39,75 40,00 39,50 39,75 39,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 122,39 | 124,20 | 122,65 | 124,35 | 123,47 @ 122,91 | 123,06 @ 124,35 | 121,20 | 123,89
1024149 5413-5392/304B 39,75 39,50 39,75 39,50 39,75 39,50 39,75 39,50 39,75 39,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 124,09 | 122,70 | 122,29 | 123,06 | 121,82 @ 123,27 | 123,27 @ 120,38 | 123,01 | 121,67
1024149 5413-5392/304B 39,75 39,75 39,50 40,00 39,75 39,75 39,75 39,75 39,50 39,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 121,46 | 122,18 | 122,55 | 120,02 | 123,68 @ 122,75 | 122,24 | 121,93 | 123,63 122,24
1024149 5413-5392/304B 39,75 40,00 39,75 39,75 39,75 39,75 39,50 40,00 39,50 39,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 123,32 | 123,89 | 121,51 | 121,98 | 124,45 121,87 | 123,42 124,66 | 121,36 | 123,99
1024149 5413-5392/304B 39,75 39,75 39,50 39,75 39,75 40,00 39,75 39,75 39,75 39,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 122,60 | 123,06 | 124,56 | 124,14 | 123,42 @ 124,82 | 122,34 @ 124,20 | 123,58 | 125,85
1024149 5413-5392/304B 39,75 39,75 39,75 39,75 39,75 39,75 39,75 39,50 39,50 39,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\DA0209kM.DFD
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 16.03.2018
Ser.No. DA0209k Characteristic
Type 50EAN205NA6 Char.Descr.  5413-5392/304B Inspection Val. 50,90
LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 1024149
ra.- o erNo usL 122,16
Remark Tq. 60% Angle 40° * +/-5°* CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 150 TO 50 RPM
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024149 5413-5392/304B 129,15 121,87 122,65 122,80 122,96 122,60 124,04 121,62 125,07 124,56
1024149 5413-5392/304B 39,75 39,50 39,75 39,50 39,75 39,75 39,75 39,75 39,50 39,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 122,34 121,98 122,39 119,71 122,13 122,60 121,26 123,89 121,67 123,06
1024149 5413-5392/304B

39,50 40,00 39,50 39,75 39,50 39,75 39,50 39,75 40,00 39,75

Apex Tool Group GmbH

\\htwe0006\AppData\QW\QWE\MessWert\2018\DA0209kM.DFD
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name ~ JIMMY WHITTLE Date  16.03.2018
Ord. No. 50EAN205NA6 Parttype 50EAN205NA6 ‘ Contr.item yes
Serial No.  DA0209k Char.Descr. 961606PT-122 Inspection Val. 40,00 5,00 i USL 45,00

Serial No. 148373 Unit Grad  -500 LSL 3500 |
Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 16.03.2018 08:36:33 to 16.03.2018 09:06:15

Rem.  Tqg. 60% Angle 40° * +/-5° * CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 150 TO 50 RPM

45 USL
44—
=437
-C% -
§427
N 41+
N —
) 40 ] X
& 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
>16 1,6 X 99,5
g -z, % 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 0875 20 (Y |R=0 80
9 =
2 - § 5 95
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
961606PT-122 [Grad] --- 961606PT-122 [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 JIMMY WHITTqE Date 16.03.2018
Ser.No. DA0209k Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 50,90
LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 148373
ra.- o erNo usL 122,16
Remark Tq. 60% Angle 40° * +/-5°* CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 150 TO 50 RPM
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
148373 961606PT-122 133,06 | 121,79 | 120,69 | 125,06 | 120,79 @ 122,74 | 122,63 @ 120,36 | 120,25 | 120,37
148373 961606PT-122 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
148373 961606PT-122 122,52 | 125,29 | 120,31 | 121,56 | 121,36 @ 123,24 | 122,68 121,37 | 121,35 | 123,46
148373 961606PT-122 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
148373 961606PT-122 121,69 | 121,92 | 121,08 | 122,70 | 122,43 = 123,78 | 121,64 121,42 | 121,98 | 122,87
148373 961606PT-122 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
148373 961606PT-122 121,93 | 123,26 | 122,14 | 121,47 | 120,88 122,31 | 121,51 @ 121,72 | 121,78 | 122,48
148373 961606PT-122 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
148373 961606PT-122 122,18 | 122,12 | 120,96 | 122,69 | 121,66 121,54 | 121,39 @ 123,64 | 121,27 | 121,25
148373 961606PT-122 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
148373 961606PT-122 123,16 | 121,68 | 121,10 @ 124,46 | 121,18 122,63 | 123,17 @ 122,55 | 121,67 | 121,31
148373 961606PT-122 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
148373 961606PT-122 126,03 | 122,73 | 123,19 | 122,94 | 121,18 124,27 | 122,83 @ 127,12 | 122,01 | 125,88
148373 961606PT-122 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
148373 961606PT-122 122,45 | 121,65 | 125,07 | 122,93 | 120,99 @ 125,07 | 124,60 @ 121,19 | 120,14 120,14
148373 961606PT-122 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\DA0209k1.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 16.03.2018
Ser.No. DA0209k Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 50,90
LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 148373
ra.- o erNo usL 122,16
Remark Tq. 60% Angle 40° * +/-5°* CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 150 TO 50 RPM
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
148373 961606PT-122 129,76 120,11 121,48 121,69 122,40 122,30 123,27 122,28 122,94 123,65
148373 961606PT-122 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
148373 961606PT-122 120,40 122,48 120,52 120,08 123,53 122,17 120,25 123,44 129,90 121,43
148373 961606PT-122 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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Homologation of nutrunners

Torque graphs

DA0209

Serial no:

50EAN205NA6

Model:

Target torque:

60 % of max. torque

123,0 Nm
40°

Tool without angle correction

Angle degree:

Value no. 1

Graph
Torque / Angle / Speed

7
3

Graph
Torque / Time / Speed

Value no. 1

Value no. 100

Graph
Torque / Angle / Speed

Value no. 100

Graph
Torque / Time / Speed
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Homologation of nutrunners

Annex 3
Document no: 005/2018
Date: 03/06/2019 Page 2 of 2
General Specifications
Manufacturer: Apex Tool Group Tool type: Right Angle Tool
Model: 50EAN205NA6 Serial no: DA0209

Torque range: 41 Nm to 205 Nm
Difference evaluation: Reference/Tool at 180 °/ 80%

Capability examination

Snugfit value: 41 Nm Torque tolerance £ 7 %
Target torque: 164 Nm Tolerance: 9,80 % + 4,90 %
Angle degree: 180° Tolerance: 3,0° +1,5°

Formula derivation:

Tool without angle correction
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Measurement
No.

Tool data
Torque Angle
173,40 180,00
180,01 180,00
184,17 180,00
182,08 180,00
183,26 180,00
177,35 180,00
181,72 180,00
180,41 180,00
180,89 180,00
186,06 180,00
185,95 180,00
182,19 180,00
182,24 180,00
183,66 180,00
186,85 180,00
185,56 180,00
178,71 180,00
182,28 180,00
179,37 180,00
184,44 180,00
179,07 180,00
179,55 180,00
181,34 180,00
179,48 180,00
185,27 180,00
174,54 180,00
173,32 180,00
173,95 180,00
180,73 180,00
171,33 180,00
175,51 180,00
172,21 180,00
175,61 180,00
179,84 180,00
175,51 180,00
170,78 180,00
173,91 180,00
177,64 180,00
169,01 180,00
172,87 180,00
171,33 180,00
177,73 180,00
170,24 180,00
171,46 180,00
169,20 180,00
177,81 180,00
177,06 180,00
168,83 180,00
175,77 180,00
174,70 180,00
175,94 180,00
175,71 180,00
174,80 180,00
173,47 180,00
179,95 180,00
167,11 180,00
170,37 180,00
174,46 180,00
176,39 180,00
178,67 180,00
170,30 180,00
170,25 180,00
177,56 180,00
176,53 180,00
168,33 180,00
172,79 180,00
175,22 180,00
178,43 180,00
175,24 180,00
172,61 180,00
180,07 180,00
177,74 180,00
172,42 180,00
170,38 180,00
180,56 180,00
175,14 180,00
172,94 180,00
175,60 180,00
178,93 180,00
170,50 180,00
172,33 180,00
178,14 180,00
174,56 180,00
172,77 180,00
170,25 180,00
173,74 180,00
180,19 180,00
172,09 180,00
171,44 180,00
172,06 180,00
179,86 180,00
169,87 180,00
174,08 180,00
171,65 180,00
180,23 180,00
171,73 180,00
174,34 180,00
173,02 180,00
182,85 180,00
172,01 180,00

Control data

Torque

178,84
180.30
182,76
180,91
179,20
180.44
181,99
182,50
181,70
183,90
179,92
183,90
182,76
180.49
183,54
180,08
180,60
180,75
182,87
180,90
179.87
179,36
177,76
183,74
182,97
174,97
174,66
174,16
179,51
176,87
173,32
173,32
177.19
181,83
173,06
171,62
175,59
178,79
171,05
174,15
173,32
177.45
172,29
171.41
170,53
173,43
175,85
173,07
174,71
176,52
178,38
174,20
175,23
174,45
178,84
170,93
170,95
172,29
175,18
175,85
176,33
170,58
176,00
178,22
170,28
173,68
175,02
176,57
173.42
172,96
176,05
179,92
171,72
171,31
174,43
175,74
170,95
174,30
177,76
171,72
172,13
174,51
175,74
173,84
171,31
171,93
181,06
175,74
172,65
174,04
179.41
176,53
172,86
173,27
178.69
173,06
172,75
174,04
180,63
179,50

Angle

178.50
178,25
178,25
178,25
178,75
178,75
178.50
178,25
178,00
178,25
178,75
178.50
178,00
178,25
178,25
178.50
178.50
178,25
178,00
178.50
178.50
178.50
178,00
178,00
178,75
178,75
178,25
178,25
178,25
178.50
178,75
178.50
178,25
178.50
178,75
178,75
178,00
178.50
179,00
178,75
178,25
178,25
178,75
178,75
178,25
178,25
178,50
178,75
178,25
178,00
178,50
178,25
178,50
178,75
178,25
178,00
179,00
178,25
178,25
178,50
178,75
178.50
179,00
178,25
178,25
178,75
179,00
178,50
178,25
178,75
178,00
179,00
178,75
178,50
178,25
178,25
178,75
178.50
177,75
178,75
178,00
178,50
178,75
178,00
178,25
179,00
178,50
178,75
178,75
178,00
179,00
178.50
178,25
178,25
178,25
178.50
178,75
178,00
178,25
178.50

Standard deviation:
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Difference

Torque

5,44
0,29
1,41
1,17
4,06
3,09
0,27
2,09
0,81
2,16
6,03
1,71
0,52
3,17
3,31
5,48
1,89
1,53
3,50
3,54
0,80
0,19
3,58
4,26
2,30
0,43
1,34
0,21
1,22
5,54
2,19
1,1
1,58
1,99
2,45
0,84
1,68
1,15
2,04
1,28
1,99
0,28
2,05
0,05
1,33
4,38
1,21
4,24
1,06
1,82
2,44
1,51
0,43
0,98
1,1
3,82
0,58
2,17
1,21
2,82
6,03
0,33
1,56
1,69
1,95
0,89
0,20
1,86
1,82
0,35
4,02
2,18
0,70
0,93
6,13
0,60
1,99
1,30
1,17
1,22
0,20
3,63
1,18
1,07
1,06
1,81
0,87
3,65
1,21
1,98
0,45
6,66
1,22
1,62
1,54
1,33
1,59
1,02
2,22
7,49

1,604

Angle

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

0,295





Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: 50EAN205NAG6 Serialno:  DA0209
Target torque: 164,0 Nm 80 % of max. torque
Angle degree: 180° Tool without angle correction
188,6
183,7
178,8 4

173,8
168,9
164,0
159,1
154,2
149,2
144,3
139,4

—e— Torque, Tool

—a— Torque, Control

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

193
190
188
185

183 —e— Angle degree,
180 Tool

177 baaciiie, i aukbe ah, Mhos i s K0 bty bty Pt s A Paso A LA Prasith i —a— Angle degree,

Control

175
172
170
167

1 10 19 28 37 46 55 64 73 82 91 100
Measurement
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name ~ JIMMY WHITTLE Date 15.03.2018
Ord. No. 50EAN205NA6 Part type 50EAN205NA6G ‘ Contr.item yes
Serial No.  DA0209I Char.Descr. 5413-5392/304B Inspection Val. 180,00 10,00 'USL 190,00
Serial No. 1024149 Unit Grad  -10,00 ILSL 170,00
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 15.03.2018 04:09:31 to 15.03.2018 04:55:15
Rem.  Tq. 80% Angle 180° * +/-10° * CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 100 TO 50 RPM
190 1 USL
1 ]
E‘ -
© 185
e
i} i}
<
S i}
QW0 S P — %435
R e et S
Yol - -
2‘ |
S 175
S |
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3%+3s
35 7LSL ‘ X ‘ USLﬁ 35 LSL USL 0,001
= | = 1 99,99
130 ry f30w 01
i 1K E T 995
g 257 N B 95 5
S b E c 1 —
g 20 1 [ F205 T 70 3 8
=73 F T = Q.
215 1 158 o a0 0 &
= ] | | C Q 1
210 | | 103 > "
< E ‘ = Ko} 99,5
5 ' F5 @ 0,1
E I E 99,99
O LI e B R | O 0,001 T T T T T T T
170 175 180 185 190 170 175 180 185 190
5413-5392/304B [Grad] ND _, 5413-5392/304B [Grad] ND _,
Drawing Values Collected Values Statistics
Tm 180.00 X 178.4425
LSL 170.00 Xmin 177.75 X-3s 177.5579
usL 190.00 Xmax 179.00 X+3s 179.3271
T 20.00 R 1.25 6s 1.7691
N<t> 100 p<t> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 11.31
Critical capability index = Cmk 9.54
¢ The requirements were met (Cm,Cmk) @

APEX VDI/VDE 2647 V0.1

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

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 15.03.2018
Ser.No. DA0209I Characteristic

Type 50EAN205NA6 Char.Descr.  5413-5392/304B Inspection Val. 50,90

LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 1024149
ra.- o erNo usL 122,16

Remark Tq. 80% Angle 180° * +/-10°* CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 100 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 178,84 | 180,30 | 182,76 | 180,91 | 179,20 180,44 | 181,99 182,50 | 181,70 | 183,90
1024149 5413-5392/304B 178,50 | 178,25 | 178,25 | 178,25 | 178,75 @ 178,75 | 178,50 @ 178,25 | 178,00 @ 178,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 179,92 | 183,90 | 182,76 | 180,49 | 183,54 180,08 | 180,60 @ 180,75 | 182,87 | 180,90
1024149 5413-5392/304B 178,75 | 178,50 | 178,00 A 178,25 | 178,25 @ 178,50 | 178,50 @ 178,25 | 178,00 | 178,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 179,87 | 179,36 | 177,76 | 183,74 | 182,97 @ 174,97 | 174,66 @ 174,16 | 179,51 | 176,87
1024149 5413-5392/304B 178,50 | 178,50 | 178,00 | 178,00 | 178,75 @ 178,75 | 178,25 @ 178,25 | 178,25 | 178,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 173,32 | 173,32 | 177,19 | 181,83 | 173,06 @ 171,62 | 17559 @ 178,79 | 171,05 | 174,15
1024149 5413-5392/304B 178,75 | 178,50 | 178,25 | 178,50 | 178,75 @ 178,75 | 178,00 @ 178,50 | 179,00 @ 178,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 173,32 | 177,45 | 172,29 | 171,41 | 170,53 @ 173,43 | 175,85 | 173,07 | 174,71 | 176,52
1024149 5413-5392/304B 178,25 | 178,25 | 178,75 | 178,75 | 178,25 @ 178,25 | 178,50 @ 178,75 | 178,25 | 178,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 178,38 | 174,20 | 175,23 | 174,45 | 178,84 @ 170,93 | 170,95 172,29 | 175,18 | 175,85
1024149 5413-5392/304B 178,50 | 178,25 | 178,50 | 178,75 | 178,25 @ 178,00 | 179,00 178,25 | 178,25 | 178,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 176,33 | 170,58 | 176,00 | 178,22 | 170,28 @ 173,68 | 175,02 @ 176,57 | 173,42 | 172,96
1024149 5413-5392/304B 178,75 | 178,50 | 179,00 & 178,25 | 178,25 @ 178,75 | 179,00 @ 178,50 | 178,25 | 178,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 176,05 | 179,92 | 171,72 | 171,31 | 174,43 @ 175,74 | 170,95 @ 174,30 | 177,76 | 171,72
1024149 5413-5392/304B 178,00 | 179,00 | 178,75 | 178,50 | 178,25 @ 178,25 | 178,75 @ 178,50 | 177,75 | 178,75
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\DA0209IM.DFD
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Machine Capability Study Page
Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 15.03.2018
Ser.No. DA0209I Characteristic
Type 50EAN205NA6 Char.Descr.  5413-5392/304B Inspection Val. 50,90
LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 1024149
ra.- o erNo usL 122,16
Remark Tq. 80% Angle 180° * +/-10°* CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 100 TO 50 RPM
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024149 5413-5392/304B 172,13 174,51 175,74 173,84 171,31 171,93 181,06 175,74 172,65 174,04
1024149 5413-5392/304B 178,00 178,50 178,75 178,00 178,25 179,00 178,50 178,75 178,75 178,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 179,41 176,53 172,86 173,27 178,69 173,06 172,75 174,04 180,63 179,50
1024149 5413-5392/304B 179,00 178,50 178,25 178,25 178,25 178,50 178,75 178,00 178,25 178,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\DA0209IM.DFD
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  JIMMY WHITTLE Date  15.03.2018
Ord. No. 50EAN205NA6 Parttype 50EAN205NA6 ‘ Contr.item yes
Serial No.  DA0209I Char.Descr. 961606PT-122 Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 148373 Unit Grad  -10,00 ILSL 170,00 |
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 15.03.2018 04:09:31 to 15.03.2018 04:55:43

Rem.  Tqg. 80% Angle 180° * +/-10° * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 100 TO 50 RPM

190 USL
8 185
O, i}
~ i}
Y g —
- 180 X
o
o 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 -16 8 99,5
S . r Py . 95 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
508 R=0 08 % 20 R=0 80
9 =
2 - § 5 95
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
961606PT-122 [Grad] --- 961606PT-122 [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 JIMMY WHITTqE Date 15.03.2018
Ser.No. DA0209I Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 50,90
LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 148373
ra.- o erNo usL 122,16
Remark Tq. 80% Angle 180° * +/-10°* CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 100 TO 50 RPM
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
148373 961606PT-122 173,40 | 180,01 | 184,17 | 182,08 | 183,26 @ 177,35 | 181,72 @ 180,41 | 180,89 | 186,06
148373 961606PT-122 180,00 | 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
148373 961606PT-122 185,95 | 182,19 | 182,24 | 183,66 | 186,85 @ 18556 | 178,71 | 182,28 | 179,37 184,44
148373 961606PT-122 180,00 | 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
148373 961606PT-122 179,07 | 179,55 | 181,34 | 179,48 | 18527 @ 174,54 | 173,32 @ 173,95 | 180,73 | 171,33
148373 961606PT-122 180,00 | 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
148373 961606PT-122 175,51 | 172,21 | 175,61 | 179,84 | 17551 @ 170,78 | 173,91 @ 177,64 | 169,01 | 172,87
148373 961606PT-122 180,00 | 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
148373 961606PT-122 171,33 | 177,73 | 170,24 | 171,46 | 169,20 177,81 | 177,06 @ 168,83 | 175,77 | 174,70
148373 961606PT-122 180,00 | 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
148373 961606PT-122 175,94 | 175,71 | 174,80 | 173,47 | 179,95 167,11 @ 170,37 @ 174,46 | 176,39 | 178,67
148373 961606PT-122 180,00 | 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
148373 961606PT-122 170,30 | 170,25 | 177,56 | 176,53 | 168,33 @ 172,79 | 17522 @ 178,43 | 17524 | 172,61
148373 961606PT-122 180,00 | 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
148373 961606PT-122 180,07 | 177,74 | 172,42 | 170,38 | 180,56 @ 175,14 | 172,94 @ 175,60 | 178,93 | 170,50
148373 961606PT-122 180,00 | 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\DA020911.DFD
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Machine Capability Study Page
Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 15.03.2018
Ser.No. DA0209I Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 50,90
LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 148373
ra.- o erNo usL 122,16
Remark Tg. 80% Angle 180° * +/-10°* CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 100 TO 50 RPM
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
148373 961606PT-122 172,33 | 178,14 | 174,56 | 172,77 | 170,25 @ 173,74 | 180,19 @ 172,09 | 171,44 | 172,06
148373 961606PT-122 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
148373 961606PT-122 179,86 | 169,87 | 174,08 | 171,65 | 180,23 @ 171,73 | 174,34 173,02 | 182,85 | 172,01
148373 961606PT-122 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\DA020911.DFD
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Homologation of nutrunners

Torque graphs

DA0209

80 % of max. torque
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Homologation

Right Angle Tool
Type: Cleco-50EAN205NAG

Serial no.: DAO0210
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Homologation of nutrunners

Contents

Homologation: Cleco-50EAN205NA6

Cover sheet
Contents

Test sheet no. 2 (torque determination 30 %)
Machine Capability Study, Tool System
Machine Capability Study, Control System
Curves of the 1st and 100th measurement
Machine Capability Study, Tool System
Machine Capability Study, Control System
Curves of the 1st and 100th measurement

Test sheet no. 3 (torque determination 80 %)
Machine Capability Study, Tool System
Machine Capability Study, Control System
Curves of the 1st and 100th measurement
Machine Capability Study, Tool System
Machine Capability Study, Control System
Curves of the 1st and 100th measurement

Test sheet no. 4 (torque determination 100 %)
Machine Capability Study, Tool System
Machine Capability Study, Control System
Curves of the 1st and 100th measurement
Machine Capability Study, Tool System
Machine Capability Study, Control System
Curves of the 1st and 100th measurement

Annex 3 (ability contemplation at 40° / 60 %)
Graphical representation
Machine Capability Study, Tool System
Machine Capability Study, Control System
Curves of the 1st and 100th measurement

Annex 3 (ability contemplation at 180° / 80 %)
Graphical representation
Machine Capability Study, Tool System
Machine Capability Study, Control System
Curves of the 1st and 100th measurement

SN: DA0210 Page 2 of 67

SN: DA0210

30 % hard
30 % hard
30 % hard
30 % soft
30 % soft
30 % soft

80 % hard
80 % hard
80 % hard
80 % soft
80 % soft
80 % soft

100 % hard
100 % hard
100 % hard
100 % soft
100 % soft
100 % soft

without angle correction

40° /60 %
40°/60 %
40° /60 %
40° /60 %

without angle correction

180° /80 %
180° /80 %
180° /80 %
180° /80 %

Page

N =

10
11
14
17

18
19
22
25
26
29
32

33
34
37
40
41
44
47

48
50
51
54
57

58
60
61
64
67





Homologation of nutrunners

Document no: 005/2018

Date:

Note:

03/06/2019

Test sheet no. 2

Machine Capability Study 30 %

Multi-stage tightening system Speed 50 rpm
Single-stage tightening system ] Speed 100 %
Manufacturer:  Apex Tool Group Serial no:
Test torque: Tg min. + 0.3 (Tqg max. - Tq min.) 90,20 Nm
Hard joint (H) 551,59 Nm / Revolution
Soft joint (L) 45,24 Nm / Revolution

H
Tolerance down / up 83,89-96,51 Nm
Tolerance down / up 7 %
Average torque 91,93 Nm
Standard deviation 0,57 Nm
Torque scatter (99,73%) 3,44 Nm
Cm 3,67
Crni 2,66
Min. C,, hard/soft (lowest value) 3,67
Min. Cx hard/soft (lowest value) 2,66

Capability is reached if minimum C,, value 21.67

SN: DA0210 Page 3 of 67
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20,0 %
250 rpm
DA0210
Angle degree 30°

Angle degree 360°

L

83,89-96,51 Nm
7%
90,49 Nm
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3,12 Nm
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen | OperatorName  IMMY WHITTLE | Date  08.03.2018
Ord. No. 50EAN205NA6 Part type 50EAN205NA6 ‘ Contr.item yes
Serial No.  DA0210d Char.Descr. 5413-5392/304B Inspection Val. 90,20 6,31 i USL 96,51
Serial No. 1024149 Unit Nm 631 ILSL 838

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 120/ 1023742 nges. 100
Evaluation from 08.03.2018 02:37:46 to 08.03.2018 02:59:13
Rem.  Tq. 30% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

06| usL
. |
5947—f—f—f—f—f—f—f—f—f—f—f—f—f—f—% ffffffffff X+3s
z | <
— / \ \ -
g92%&2&g®ﬁ M\L Wit W%T nyRat
o
g Q- — " — " — " — - — - — - — - — - - - = - = - = - — - - - — - — - — - — X-3s
[*2]
S
n
o 88
—
q— -
Yo
86 —
84— LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X35  X+3s X-3s _ X+3s
o5 7LSL >‘( USLﬁ o5 LSL )‘< USL 0,001
] C 1 99,99 |
R | o | 01
%20 w F20 & 99,5 |
5 - LB ;
g1 Sl TN 0 £
= o o,
o) ] C o o
€107 “10% o 30 70 &
2 1 o2 5 95 '
Qo 4 L ©
< 5 F5 © 99,5
] r @ 0,1
] C 99,99
0— [T T T T T T T T T T P T T T T 0 0,001 — T T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
5413-5392/304B [Nm] ND _, 5413-5392/304B [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 90.20 X 91.9324
LSL 83.89 Xmin 90.68 X-3s 90.2138
usL 96.51 Xmax 93.17 X+3s 93.6510
T 12.62 R 2.49 6s 3.4372
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 3.67
Critical capability index Cmk 2.66
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 JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210d Characteristic

Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 90,20

Ord. No 50EAN205NA6 Ser.No 1024149 LSL 83,89

T o USL 96,51

Remark Tq. 30% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 92,11 91,86 92,65 91,66 92,43 91,66 92,03 91,79 91,76 91,44
1024149 5413-5392/304B 30,50 30,25 32,00 30,00 30,75 29,50 30,50 30,50 29,75 29,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 91,81 93,17 92,03 91,86 91,39 91,79 91,27 91,49 90,90 92,53
1024149 5413-5392/304B 29,75 30,00 29,75 30,75 30,00 30,25 30,00 29,00 29,25 30,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 92,08 92,95 91,32 92,21 91,96 92,70 92,21 92,67 90,68 91,57
1024149 5413-5392/304B 29,75 30,50 29,50 29,50 29,75 29,75 30,50 31,25 28,50 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 92,08 91,59 92,43 93,14 91,98 91,52 91,96 92,72 91,71 91,93
1024149 5413-5392/304B 30,50 30,00 29,75 30,25 30,50 29,00 29,75 30,50 29,25 29,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 92,03 91,10 91,61 92,63 92,21 92,65 91,07 90,97 91,59 92,21
1024149 5413-5392/304B 29,25 28,25 29,25 29,75 29,75 29,75 29,00 28,75 29,25 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 91,96 91,76 92,85 92,58 91,93 91,96 92,72 92,70 92,33 92,85
1024149 5413-5392/304B 30,00 30,25 30,50 29,50 30,00 30,00 30,50 29,75 31,50 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 91,74 91,81 91,66 93,12 91,79 91,02 91,54 91,91 91,10 91,27
1024149 5413-5392/304B 30,75 30,75 30,25 31,25 30,00 29,00 30,50 29,25 29,00 29,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 92,08 91,27 92,01 93,07 91,76 92,87 91,71 91,15 92,40 91,86
1024149 5413-5392/304B 31,00 30,25 29,50 30,25 29,25 30,50 29,50 29,25 30,25 29,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DA0210dM .DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210d Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 90,20
Ord. No 50EAN205NA6 Ser.No 1024149 LSL 83,89

T o USL 96,51
Remark Tq. 30% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024149 5413-5392/304B 91,71 92,13 92,58 91,84 92,06 90,95 92,40 91,89 90,73 91,79
1024149 5413-5392/304B 30,00 30,50 29,50 30,00 29,75 29,00 30,25 30,25 28,75 29,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 91,39 91,27 92,11 90,90 92,35 92,13 91,61 91,89 91,39 92,23
1024149 5413-5392/304B 29,25 28,75 29,75 29,00 31,25 30,00 29,75 29,75 29,25 30,00

Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DA0210dM .DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  JJIMMY WHITTLE Date 08.03.2018
Ord.No.  50EAN205NA6 Parttype 50EAN205NA6 \ Contr.item yes
Serial No.  DA0210d Char.Descr. 961606PT-122 Inspection Val. 90,20 6,31 i USL 96,51
Serial No. 148384 Unit Nm  -63L LSL 838 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 120/ 1023742 nges. 100
Evaluation from 08.03.2018 02:37:46 to 08.03.2018 02:59:13
Rem.  Tq.30% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM
06| usL
T oa-
(S
Z
N _
T B OO b IR G e B oM R S B e e A SIS o s omed X X3S
=90 X-3s
s
o
Q 88—
(o]
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\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-3$3s
30 7LSL ‘)‘<‘ USLﬁ 30 LSL USL 0,001
. B ‘ ‘ r 1 99,99 o1
207 it FBE 99,5 ’
o - C
g 20 ! ~208 ; % 5
g 1l F S s 70 )
=154 \ -158 = o
FRE \ | \ FT 2 a4 30 LA
= H E o
310 1 -10 2 5 o5 !
< .- [ ] .S 99,5
54 il 5 & 0,1 '
3 [ ] F 99,99
0\\\\\\\\\\\\\\\\\\\\\\\\\\\0 0,001 — T T T T T T T T T T T T
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961606PT-122 [Nm] ND _, 961606PT-122 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 90.20 X 90.7264
LSL 83.89 Xmin 90.34 X-3s 90.3520
usL 96.51 Xmax 91.01 X+3s 91.1008
T 12.62 R 0.67 6s 0.7488
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 16.85
Critical capability index Cmk 15.45
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 JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210d Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 90,20
Ord. No 50EAN205NA6 Ser.No 148384 LSL 83,89
T o USL 96,51
Remark Tq. 30% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
148384 961606PT-122 90,92 90,78 90,61 90,34 90,72 90,69 90,97 90,62 90,86 90,74
148384 961606PT-122 30,00 30,00 31,00 30,00 31,00 29,00 30,00 30,00 30,00 29,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
148384 961606PT-122 90,58 90,74 90,86 90,94 90,77 90,59 90,71 90,85 90,51 90,71
148384 961606PT-122 29,00 30,00 29,00 31,00 30,00 30,00 30,00 29,00 29,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
148384 961606PT-122 90,69 91,01 90,74 90,72 90,97 90,75 90,76 90,85 90,62 90,67
148384 961606PT-122 29,00 30,00 29,00 30,00 30,00 30,00 30,00 31,00 28,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
148384 961606PT-122 90,82 90,70 90,73 91,01 90,74 90,70 90,60 90,78 90,56 90,69
148384 961606PT-122 30,00 30,00 29,00 30,00 30,00 29,00 29,00 30,00 29,00 29,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
148384 961606PT-122 90,80 90,87 90,57 90,76 90,89 90,48 90,71 90,64 90,83 90,65
148384 961606PT-122 29,00 28,00 29,00 30,00 30,00 30,00 29,00 29,00 29,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
148384 961606PT-122 90,77 90,78 90,67 90,88 90,66 90,81 90,46 90,69 90,57 90,77
148384 961606PT-122 30,00 30,00 30,00 29,00 30,00 30,00 30,00 31,00 31,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
148384 961606PT-122 90,70 90,79 90,81 90,72 90,65 90,85 90,72 90,56 90,67 90,76
148384 961606PT-122 30,00 30,00 31,00 30,00 28,00 30,00 29,00 29,00 30,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
148384 961606PT-122 90,66 90,57 90,79 90,78 90,80 90,54 90,82 90,81 90,82 90,78
148384 961606PT-122 30,00 29,00 30,00 29,00 30,00 29,00 29,00 30,00 29,00 30,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DA0210d1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210d Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 90,20
Ord. No 50EAN205NA6 Ser.No 148384 LSL 83,89

T o USL 96,51
Remark Tq. 30% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
148384 961606PT-122 90,95 90,75 90,74 90,72 90,72 90,77 90,63 90,42 90,72 90,79
148384 961606PT-122 30,00 29,00 30,00 29,00 29,00 30,00 30,00 28,00 29,00 29,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
148384 961606PT-122 90,95 90,61 90,77 90,73 90,68 90,49 90,63 90,71 90,68 90,70
148384 961606PT-122 29,00 30,00 29,00 31,00 29,00 29,00 29,00 29,00 29,00 30,00

Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DA0210d1.DFD
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Homologation of nutrunners

Machine Capability Study 30 %

Torque graphs
50EAN205NA6

DA0210

30°
90,2 Nm

Angle degree:
Test torque

Model:
Serial no:

Value no. 1

Graph
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Graph
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Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen

‘ Operator Name  JMMY WHITTLE Date 08.03.2018

Ord.No.  S0EAN205NA6 Parttype  S0EAN20SNAG | Contr.tem yes
Serial No.  DA0210c Char.Descr. 5413-5392/304B Inspection Val. 90,20 6,31 i USL 96,51

Serial No. 1024149 Unit Nm 631 ILSL 838
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 120/ 1023742 nges. 100
Evaluation from 08.03.2018 01:58:32 to 08.03.2018 02:19:59

Rem.  Tq. 30% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

96 usL
' 94 ]
B
z
@ R - — ¢ 7{ ******************* 77 ************* *% X+3s
J \
o I . \ _
(%) — 4 RN — “ —— - — —\— - - v —]— — N
S o0 A e e i Profisedi RS R ] oot ”
3 — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — X-3s
o 88—
—
q— -
Yo
86 —
84— LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _ x+3s X35  X+3s
25 =Sk P USL o5 LSL ‘ X : USL 0,001
] C 1 99,99 ‘ ‘ ‘
t ] Ly | o | | 0,1
220 ‘ ‘ -20 & 99,5 i :
5 | | -z, % [ 5
515 \ 15 & ‘ i =
g W S-S (¢ g =
o ] N S | | o
5 10 ‘ | F10s & 30 | ‘ | 0 5
2 7 | o2 5 ‘ 95 '
o | | r = | | |
< 54 || F5 ®© : | ‘ 99,5
] | | C 4 0,1 : I
] / C | | | 99,99
0— L ] \/\V\ | T T T T T T T 0 0,001 — T T T T T ! T ‘\ T ‘ T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
5413-5392/304B [Nm] ND _, 5413-5392/304B [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 90.20 X 90.4887
LSL 83.89 Xmin 89.39 X-3s 88.9307
USL 96.51 Xmax 91.98 X+3s 92.0467
T 12.62 R 2.59 6s 3.1160
N<T> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 4.05
Critical capability index = Cmk 3.86
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 JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210c Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 90,20
ord. No 50EAN205NAG Ser.No 1024149 LSL 83,89
o e uUSL 96,51

Remark Tq. 30% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 90,60 90,46 90,33 90,33 89,89 89,74 90,13 90,31 91,52 90,83
1024149 5413-5392/304B 355,25 | 368,75 | 375,00 | 372,00 | 362,00 370,75 343,50 373,75 | 359,50 | 366,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 90,13 91,98 89,69 90,11 90,48 89,76 90,28 91,00 90,28 91,37
1024149 5413-5392/304B 355,25 | 371,50 @ 371,50 | 361,25 | 361,75 @ 340,75 380,50 357,00 @ 355,00 | 364,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 89,91 91,27 90,33 89,84 90,78 90,11 90,83 90,33 90,58 90,11
1024149 5413-5392/304B 357,00 | 361,00 @ 359,25 | 351,25 | 356,75 @ 353,25 370,50 @ 353,50 @ 359,25 | 371,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 90,83 90,26 90,80 90,06 90,36 90,31 90,09 90,48 90,21 90,16
1024149 5413-5392/304B 361,25 | 375,25 | 369,00 | 359,00 | 359,00 @ 345,25 336,75 361,50 @ 352,25 | 373,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 89,79 91,15 90,70 89,76 91,32 90,63 90,92 90,09 90,65 90,60
1024149 5413-5392/304B 359,00 | 354,50 @ 349,25 | 351,50 | 358,00 @ 356,50 365,75 @ 340,75 | 350,00 | 365,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 90,23 91,49 90,50 90,21 90,55 89,96 91,17 90,68 90,41 90,68
1024149 5413-5392/304B 340,75 | 360,25 @ 367,50 | 350,00 | 360,50 | 343,75 346,25 357,75 | 352,00 | 347,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 90,28 91,44 90,21 90,55 91,15 89,54 90,38 90,21 90,63 90,04
1024149 5413-5392/304B 359,25 | 356,25 | 359,50 | 342,75 | 348,50 & 359,75 349,25 376,50 | 354,25 | 341,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 90,95 90,04 90,65 90,68 90,33 90,80 90,60 89,39 90,38 90,23
1024149 5413-5392/304B 349,75 | 366,00 @ 352,00 @ 360,50 | 376,75 & 358,00 350,25 355,00 @ 353,50 | 343,25
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\DA0210cM.DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210c Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 90,20
Ord. No 50EAN205NA6 Ser.No 1024149 LSL 83,89

T o USL 96,51
Remark Tq. 30% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024149 5413-5392/304B 89,74 90,73 90,85 90,70 89,42 90,48 90,87 90,48 90,43 90,16
1024149 5413-5392/304B 361,00 361,25 366,50 350,25 342,75 364,25 350,75 342,25 375,25 352,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 90,33 90,16 90,95 90,92 91,54 91,22 91,74 90,28 89,59 91,44
1024149 5413-5392/304B 347,75 356,75 352,50 348,25 364,25 350,25 367,50 350,75 329,00 343,75

Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\DA0210cM.DFD

SN: DA0210 Page 13 of 67






Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen | OperatorName  IMMY WHITTLE | Date  08.03.2018
Ord. No. 50EAN205NA6 Part type 50EAN205NA6 ‘ Contr.item yes
Serial No.  DA0210c Char.Descr. 961606PT-122 Inspection Val. 90,20 6,31 i USL 96,51
Serial No. 148384 Unit Nm  -63L LSL 838 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 120/ 1023742 nges. 100
Evaluation from 08.03.2018 01:58:32 to 08.03.2018 02:19:59
Rem.  Tq. 30% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

06| usL
T oa-
(S
<
N 92
,‘1' 90 =St S P BB BE BB 5 IR SRS SRR I TR IR FBOEZN X §f'3355
s
o
Q 88—
(o]
©
86 —
84— LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*883s
20 LSL ‘)‘<‘ USL 20 LSL USL 0,001
i L 1 99,99
t i < 01
>16- ik -16 & 99,5
§ ] Il g 95 5
g 127 It 22 = 70 3 =
s I L& Q "
£ s (| -8 = o 30 70 &
2 L2 5 95 !
o | H &
< 4 F4 o 99,5
| 11 | @ 0,1
99,99
0\\\\\\\\\\\\\\\\\\\\\\\\\\\0 0,001 — T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
961606PT-122 [Nm] ND _, 961606PT-122 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 90.20 X 90.3905
LSL 83.89 Xmin 90.20 X-3s 90.0973
usL 96.51 Xmax 90.64 X+3s 90.6837
T 12.62 R 0.44 6s 0.5864
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 21.52
Critical capability index Cmk 20.87
¢ The requirements were met (Cm,Cmk) <

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 JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210c Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 90,20
ord. No 50EAN205NAG Ser.No 148384 LSL 83,89
o e uUSL 96,51

Remark Tq. 30% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
148384 961606PT-122 90,40 90,44 90,47 90,34 90,31 90,28 90,25 90,39 90,48 90,47
148384 961606PT-122 356,00 | 365,00 @ 376,00 @ 374,00 | 360,00 378,00 343,00 372,00 @ 358,00 | 364,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
148384 961606PT-122 90,27 90,36 90,26 90,45 90,43 90,36 90,28 90,64 90,24 90,25
148384 961606PT-122 355,00 | 371,00 @ 376,00 | 361,00 | 359,00 @ 338,00 386,00 357,00 @ 352,00 | 360,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
148384 961606PT-122 90,38 90,51 90,33 90,32 90,40 90,39 90,53 90,34 90,47 90,36
148384 961606PT-122 360,00 | 358,00 @ 358,00 | 355,00 | 357,00 355,00 371,00 358,00 @ 358,00 | 371,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
148384 961606PT-122 90,32 90,37 90,49 90,26 90,44 90,36 90,35 90,45 90,20 90,38
148384 961606PT-122 360,00 | 376,00 @ 367,00 | 360,00 | 361,00 @ 344,00 340,00 361,00 @ 347,00 | 378,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
148384 961606PT-122 90,32 90,36 90,49 90,29 90,32 90,59 90,46 90,58 90,39 90,33
148384 961606PT-122 359,00 | 352,00 @ 350,00 | 348,00 | 358,00 357,00 369,00 342,00 @ 350,00 | 363,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
148384 961606PT-122 90,43 90,45 90,39 90,29 90,35 90,48 90,39 90,28 90,40 90,33
148384 961606PT-122 341,00 | 358,00 @ 367,00 | 346,00 | 360,00 @ 343,00 342,00 357,00 @ 352,00 | 344,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
148384 961606PT-122 90,26 90,31 90,59 90,40 90,48 90,36 90,41 90,54 90,39 90,30
148384 961606PT-122 359,00 | 356,00 @ 360,00 | 342,00 | 349,00 361,00 350,00 377,00 @ 351,00 | 342,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
148384 961606PT-122 90,59 90,20 90,39 90,47 90,43 90,40 90,29 90,24 90,36 90,42
148384 961606PT-122 351,00 | 364,00 @ 348,00 | 359,00 | 376,00 @ 358,00 351,00 356,00 @ 354,00 | 342,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\DA0210c1.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210c Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 90,20
ord. No 50EAN205NAG Ser.No 148384 LSL 83,89
o e uUSL 96,51

Remark Tq. 30% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
148384 961606PT-122 90,37 90,36 90,50 90,44 90,24 90,61 90,51 90,40 90,43 90,38
148384 961606PT-122 360,00 | 360,00 @ 370,00 | 346,00 | 343,00 362,00 350,00 342,00 @ 376,00 | 355,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
148384 961606PT-122 90,33 90,42 90,24 90,51 90,52 90,43 90,43 90,39 90,22 90,55
148384 961606PT-122 345,00 | 356,00 @ 353,00 | 348,00 | 359,00 354,00 367,00 351,00 @ 328,00 | 342,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\DA0210c1.DFD
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90,2 Nm

Homologation of nutrunners
360°

Machine Capability Study 30 %

Angle degree:
Test torque:

Torque graphs
50EAN205NA6
DA0210

Model:
Serial no:
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Homologation of nutrunners

Annex 2
Document no: 005/2018
Date: 03/06/2019 Page 2 of 3
Test sheet no. 3
Machine Capability Study 80 %
Multi-stage tightening system Speed 50 rpm 20,0 %
Single-stage tightening system ] Speed 100 % 250 rpm
Manufacturer: Apex Tool Group Serial no: DA0210
Test torque: Tq min. + 0.8 (Tq max. - Tq min.) 172,20 Nm
Hard joint (H) 1052,21 Nm / Revolution Angle degree 30°
Soft joint (L) 86,50 Nm / Revolution Angle degree 360°
H L
a) Tolerance down / up 160,15 - 184,25 Nm 160,15 - 184,25 Nm
Tolerance down / up 7% 7%
Average torque 175,37 Nm 173,00 Nm
Standard deviation 1,20 Nm 1,12 Nm
Torque scatter (99,73%) 7,19 Nm 6,71 Nm
Cn 3,35 3,59
Crnk 2,47 3,35
b) Min. C, hard/soft (lowest value) 3,35
Min. C, hard/soft (lowest value) 2,47
Capability is reached if minimum C,, value 21.67
Note:
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen | OperatorName  IMMY WHITTLE | Date  08.03.2018
Ord. No. 50EAN205NAG6 Part type 50EAN205NAG6 ‘ Contr.item yes
Serial No.  DA0210h Char.Descr. 5413-5392/304B Inspection Val. 17220 12,05 i USL 184,25
Serial No. 1024149 Unit Nm  -1205 ILSL 16015

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 08.03.2018 08:35:36 to 08.03.2018 09:21:48
Rem.  Tq. 80% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

185 USL
N ]
180 —
= Tt X+3s
Z ] X
@ 175 |5l X506 oh X5 P j P [l
m e 5 \£ -2 [l 73%{7[ KT = L2 ’/&&MT - x
g 175 ] ¥y \jg?? \&f X X& \k’/ B, ] y Y J
§ T = - = = = = - = - - - - - = = X-3s
© 170
O;) -
et ]
<t 4
0 165
160 LsL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s  Xx+3s X-3s _ X+3s
30 7LSL ‘ )‘< ‘ USLﬁ 30 LSL >‘( USL 0,001
. B ‘ ‘ ‘ r 1 99,99 ‘
i Coc w 0,1
%7 B FRE 99,5 |
c ] E >
g 20— | \ | 208 ;0% > —
g v ! F S s 70 )
= 154 ‘ ‘ 15 g =M o
f‘_,:) ! C = a8 30 70 -
= H E o
S 10— ‘ ‘ -10 2 5 95 :
< .- | | .S 99,5
5 | I | 5 & 01 ,
] \ B 99,99
O T LI N A O R B R \\\L\‘ T T O 0,001 T T T T T T T T T T T T T
160 165 170 175 180 185 160 165 170 175 180 185
5413-5392/304B [Nm] ND _, 5413-5392/304B [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 172.20 X 175.3691
LSL 160.15 Xmin 172.24 X-3s 171.7751
usL 184.25 Xmax 177.55 X+3s 178.9631
T 24.10 R 5.31 6s 7.1880
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 3.35
Critical capability index Cmk 2.47
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 JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210h Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 172,20
ord. No 50EAN205NAG Ser.No 1024149 LSL 160,15
o e uUSL 184,25

Remark Tqg. 80% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 176,57 | 176,31 | 176,47 | 175,80 | 17528 @ 176,47 | 175,38 @ 176,00 | 175,38 | 175,13
1024149 5413-5392/304B 29,00 32,75 33,75 33,25 33,50 33,00 34,25 33,75 32,50 33,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 174,09 | 176,52 | 174,20 | 177,19 | 176,67 @ 17595 | 174,71 @ 176,11 | 173,22 | 175,02
1024149 5413-5392/304B 33,50 34,50 33,00 33,25 33,50 33,50 32,75 32,75 33,00 33,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 174,30 | 174,97 | 177,29 | 176,21 | 176,52 @ 175,69 | 173,89 @ 173,11 | 174,35 | 175,95
1024149 5413-5392/304B 33,00 32,00 33,75 33,00 33,00 32,50 31,75 31,00 32,50 32,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 175,90 | 175,54 | 176,00 | 176,21 | 174,45 176,78 | 176,83 @ 175,80 | 173,53 | 174,71
1024149 5413-5392/304B 31,75 32,25 32,00 31,00 32,00 32,00 32,00 31,25 30,50 30,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 173,58 | 173,22 | 172,24 | 175,90 | 173,99 176,31 | 17590 @ 174,09 | 173,42 | 174,66
1024149 5413-5392/304B 31,00 29,50 29,50 31,50 29,75 30,75 31,50 29,50 29,25 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 175,74 | 173,94 | 173,32 | 177,55 | 176,16 @ 176,21 | 175,69 @ 17291 | 176,47 @ 176,26
1024149 5413-5392/304B 30,00 30,75 29,50 31,00 30,50 30,00 31,00 29,25 30,50 30,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 173,47 | 175,80 | 176,11 | 17595 | 176,16 @ 174,61 | 176,88 | 175,74 | 173,47 173,84
1024149 5413-5392/304B 30,75 31,00 30,00 30,75 31,00 30,00 32,00 30,25 29,50 30,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 176,83 | 176,52 | 174,71 | 176,36 | 17590 @ 173,58 | 176,00 @ 175,54 | 176,26 | 175,59
1024149 5413-5392/304B 31,25 31,50 30,50 30,75 29,50 29,25 30,00 30,50 31,00 30,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DA0210hM .DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210h Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 172,20
Ord. No 50EAN205NA6 Ser.No 1024149 LSL 160,15

) ) T USL 184,25
Remark Tq. 80% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024149 5413-5392/304B 176,31 175,13 175,80 176,21 175,59 176,05 173,58 176,57 176,26 173,89
1024149 5413-5392/304B 31,25 30,50 30,50 30,00 30,25 30,50 30,00 31,00 30,25 29,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 175,69 174,35 175,90 173,84 175,74 177,40 175,33 174,45 174,20 177,24
1024149 5413-5392/304B

29,50 30,00 30,75 30,00 29,75 31,50 30,75 30,50 29,25 31,25

Apex Tool Group GmbH
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen | OperatorName  IMMY WHITTLE | Date  08.03.2018
Ord. No. 50EAN205NAG6 Part type 50EAN205NAG6 ‘ Contr.item yes
Serial No.  DA0210h Char.Descr. 961606PT-122 Inspection Val. 17220 12,05 i USL 184,25
Serial No. 148384 Unit Nm  -1205 ILSL 16015

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 08.03.2018 08:35:36 to 08.03.2018 09:21:48
Rem.  Tq. 80% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

185 usL
t 180
5 ]
< ]
QT S - R+3s
I e A tat g e T e o e s e g vecn S
G 170
© -
—
g ]
S ]
165
160 LsL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-38+3s X-35x+3s
35 7LSL X USLﬁ 35 LSL X USL 0,001
B £ 1 99,99
130 N “30 % 01
L>)‘ 3 I E =2 99,5
g 257 N 25 3 95 5
S b E c 1 —
g 207 K F208 m 70 30 8
= = “ = T = =
215 F Fi5& o 30 o &
= | Tl C ] l
g10- 11 S10% > %
< 7 ol F. T 99,5
5 'l -5 0,1
] I | E 99,99
O T T T T T T \1\ [ R | O 0,001 T T T T T T T T T T T T T T T T
160 165 170 175 180 185 160 165 170 175 180 185
961606PT-122 [Nm] ND _, 961606PT-122 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 172.20 X 173.1369
LSL 160.15 Xmin 172.46 X-3s 172.2046
usL 184.25 Xmax 174.18 X+3s 174.0692
T 24.10 R 1.72 6s 1.8645
N<t> 100 p<t> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 12.93
Critical capability index Cmk 11.92
¢ The requirements were met (Cm,Cmk) <

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 JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210h Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 172,20
ord. No 50EAN205NAG Ser.No 148384 LSL 160,15
o e uUSL 184,25

Remark Tqg. 80% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
148384 961606PT-122 173,09 | 172,85 | 172,80 | 173,37 | 172,46 @ 173,08 | 174,18 @ 173,03 | 172,93 | 172,99
148384 961606PT-122 29,00 33,00 34,00 33,00 34,00 33,00 34,00 34,00 33,00 34,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
148384 961606PT-122 172,75 | 173,16 | 173,02 | 173,03 | 172,82 @ 172,97 | 173,19 @ 172,95 | 173,28 | 172,63
148384 961606PT-122 34,00 34,00 33,00 33,00 33,00 34,00 33,00 33,00 33,00 33,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
148384 961606PT-122 173,31 | 172,87 | 173,17 | 173,09 | 172,90 173,02 | 172,87 @ 173,92 | 173,29 | 173,51
148384 961606PT-122 33,00 32,00 34,00 33,00 33,00 33,00 32,00 31,00 33,00 33,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
148384 961606PT-122 172,87 | 173,30 | 172,97 | 173,23 | 172,84 172,87 | 172,61 @ 172,93 | 172,80 | 173,19
148384 961606PT-122 32,00 32,00 32,00 31,00 32,00 32,00 32,00 31,00 31,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
148384 961606PT-122 173,00 | 173,19 | 173,13 | 173,13 | 173,02 @ 173,23 | 172,71 @ 173,03 | 173,01 | 173,01
148384 961606PT-122 31,00 30,00 30,00 32,00 30,00 31,00 32,00 30,00 29,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
148384 961606PT-122 172,73 | 173,16 | 173,21 | 173,21 | 173,00 173,49 | 173,01 172,82 | 173,21 | 173,21
148384 961606PT-122 30,00 31,00 30,00 31,00 31,00 30,00 31,00 29,00 31,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
148384 961606PT-122 173,44 | 172,98 | 172,91 | 173,68 | 173,51 @ 173,19 | 172,98 @ 173,45 | 173,07 | 173,00
148384 961606PT-122 31,00 31,00 30,00 31,00 31,00 30,00 32,00 30,00 29,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
148384 961606PT-122 173,08 | 172,87 | 174,17 | 173,52 | 172,96 @ 173,17 | 172,97 173,10 | 173,31 | 173,12
148384 961606PT-122 31,00 31,00 31,00 31,00 30,00 29,00 30,00 31,00 31,00 30,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DA0210h1.DFD
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Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210h Characteristic

Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 172,20

Ord. No 50EAN205NA6 Ser.No 148384 LSL 160,15

) ) T USL 184,25

Remark Tq. 80% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
148384 961606PT-122 173,37 173,07 173,06 173,58 173,33 173,28 172,93 173,01 173,66 173,02
148384 961606PT-122 31,00 31,00 31,00 30,00 31,00 31,00 30,00 31,00 31,00 30,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
148384 961606PT-122 172,93 172,90 173,33 173,39 173,21 174,00 172,88 173,70 173,82 173,19
148384 961606PT-122 30,00 30,00 31,00 30,00 30,00 32,00 31,00 31,00 30,00 32,00

Apex Tool Group GmbH
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Homologation of nutrunners
Value no. 1

Machine Capability Study 80 %

Angle degree:
Test torque:

Torque graphs
50EAN205NA6
DA0210

Model:
Serial no:

Value no. 100
Graph
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen | OperatorName  IMMY WHITTLE | Date  07.03.2018
Ord. No. 50EAN205NAG6 Part type 50EAN205NAG6 ‘ Contr.item yes
Serial No.  DA0210g Char.Descr. 5413-5392/304B Inspection Val. 17220 12,05 i USL 184,25
Serial No. 1024149 Unit Nm  -1205 ILSL 16015

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 07.03.2018 03:26:44 to 07.03.2018 04:12:56
Rem.  Tq. 80% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

185 USL
" 180
% i
= - - " —" - —"-"—"-"—-"—' - — - —' - — - —\ - — - — - — - — - — - — - — X+3s
Q1759 X\?@% m X i% A A
o ] AN ~ >< 75 Z( \ﬁxfi 7%77 S =
@104+ - — - — - — - — - — - — - — - - — - - - T s X-3s
O'I) -
« ]
<t 4
L 165
160 LSL
\ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X35 X+3s X-3s _ X+3s
25 =Sk B USL o5 LSL ‘ X ‘ USL 0,001
P o S I 01
20— oy F20 & 99,5 : | z ’
g I N/ -3, 0% e 5
g o\ B2 g Gl 0 X
o S ! ! ! o
3104 1 1 0 &% ‘ | ‘ 0
2 7 o2 5 ‘ 95 !
o | | | r = | | |
< 5 ] / -5 © : ; : 99,5
] | | C 4 0,1 : }
] y‘l - ——— 99,99
O T T 1T ‘ T 1T ‘ [ | ‘ T T 17T ‘ T T ‘ O 0,001 T T T T T T T T I T T T T T T T T T
160 165 170 175 180 185 160 165 170 175 180 185
5413-5392/304B [Nm] ND _, 5413-5392/304B [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 172.20 X 172.9953
LSL 160.15 Xmin 170.69 X-3s 169.6386
USL 184.25 Xmax 175.33 X+3s 176.3520
T 24.10 R 4.64 6s 6.7135
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 3.59
Critical capability index Cmk 3.35
Es The requirements were met (Cm,Cmk) Eis

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

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 07.03.2018
Ser.No. DA0210g Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 172,20
ord. No 50EAN205NAG Ser.No 1024149 LSL 160,15
o e uUSL 184,25

Remark Tq. 80% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 172,03 | 173,73 | 175,28 | 171,77 | 171,93 @ 172,55 | 172,18 | 171,00 | 172,13 @ 173,94
1024149 5413-5392/304B 379,25 | 358,25 | 359,25 | 356,00 | 354,50 @ 356,50 348,50 @ 352,25 | 344,75 | 354,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 172,24 | 171,98 | 174,09 | 174,25 | 171,77 = 171,72 | 171,87 @ 173,42 | 174,40 | 174,09
1024149 5413-5392/304B 363,25 | 365,25 | 355,25 | 359,00 | 360,25 @ 339,25 349,25 356,50 | 359,50 | 351,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 172,24 | 172,96 | 173,06 | 174,35 | 17523 @ 171,87 | 173,27 | 174,15 | 173,16 172,44
1024149 5413-5392/304B 344,75 | 355,00 @ 357,50 | 371,25 | 354,00 365,50 361,50 362,25 | 347,75 | 351,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 171,77 | 171,93 | 173,94 | 171,82 | 172,34 172,24 | 172,96 @ 171,98 | 174,61 | 172,65
1024149 5413-5392/304B 342,00 | 359,00 @ 351,00 | 348,75 | 357,00 @ 359,50 345,50 @ 352,00 @ 364,75 | 356,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 173,73 | 171,57 | 175,02 | 172,24 | 172,91 @ 171,72 | 173,11 @ 172,55 | 17451 | 172,65
1024149 5413-5392/304B 359,00 | 359,00 364,75 | 351,00 | 356,25 @ 356,75 353,25 @ 359,75 | 349,75 | 364,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 173,73 | 174,40 | 174,82 | 172,55 | 172,96 @ 173,06 | 172,70 @ 174,51 | 172,96 | 172,08
1024149 5413-5392/304B 356,25 | 347,50 | 359,25 | 358,00 | 340,50 & 354,25 347,00 346,25 | 346,00 | 348,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 172,65 | 173,32 | 173,99 | 174,61 | 17533 @ 171,77 | 175,18 @ 171,67 | 173,94 | 172,29
1024149 5413-5392/304B 348,25 | 352,25 | 353,25 | 363,00 | 361,50 @ 346,50 355,75 372,50 @ 358,75 | 323,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 173,47 | 172,91 | 174,30 | 172,70 | 171,98 172,18 | 174,45 170,69 | 173,89 | 173,63
1024149 5413-5392/304B 369,00 | 350,75 @ 365,50 | 357,25 | 323,25 @ 352,50 352,50 @ 346,25 | 361,50 | 359,75
Apex Tool Group GmbH \\htwe0D006\AppData\ QW\QWE\M essWert\2018\DA0210gM .DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 07.03.2018
Ser.No. DA0210g Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 172,20
Ord. No 50EAN205NA6 Ser.No 1024149 LSL 160,15

T o USL 184,25
Remark Tq. 80% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024149 5413-5392/304B 174,51 | 171,05 | 174,25 | 173,99 | 172,18 172,13 | 171,93 171,62 | 171,77 | 172,60
1024149 5413-5392/304B 365,00 339,75 368,00 358,00 352,25 356,25 345,50 372,75 341,25 359,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 172,60 | 173,53 | 173,42 | 172,18 | 173,47 @ 174,51 | 174,15 172,29 | 171,46 @ 171,82
1024149 5413-5392/304B 357,25 355,50 358,00 343,00 375,50 357,75 356,50 353,25 352,50 355,75
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  JJIMMY WHITTLE Date 07.03.2018
Ord. No.  50EAN205NAG Parttype SOEAN205NAG | Contr.tem yes
Serial No.  DA0210g Char.Descr. 961606PT-122 Inspection Val. 172,20 12,05 i USL 184,25
,,,,,,,,,, N
Serial No. 148384 Unit Nm -12,05 : LSL 160,15
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 07.03.2018 03:26:44 to 07.03.2018 04:12:56
Rem.  Tq. 80% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM
185 usL
t 180
5 ]
< ]
N 1757 —
N e Y s e e b §f'3355
G 170
© -
—
g ]
S ]
165
160 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-333s
25 7LSL >‘< USLﬁ 5 LSL USL 4 001
] C 1 99,99
T ] I L 0,1
%20 N —20 & 99,5
5 | | - g, 0% 5
g1 11 Sl TN 0 £
© ] I - g = o
% 10 1 “10% o 30 70 &
2 1 Fo2 5 95 '
o ] Fe 8
< 5 -5 @ 99,5
] 1 1 C x 0,1
] J‘ | C 99,99
O\\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘O 0,001 | | | |
160 165 170 175 180 185 160 165 170 175 180 185
961606PT-122 [Nm] ND _, 961606PT-122 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 172.20 X 172.6106
LSL 160.15 Xmin 172.20 X-3s 171.8689
usL 184.25 Xmax 173.38 X+3s 173.3523
T 24.10 R 1.18 6s 1.4834
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 16.25
Critical capability index Cmk 15.69
¢ The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
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Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 07.03.2018
Ser.No. DA0210g Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 172,20
ord. No 50EAN205NAG Ser.No 148384 LSL 160,15
o e uUSL 184,25

Remark Tq. 80% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
148384 961606PT-122 172,91 | 172,59 | 172,46 | 172,54 | 172,66 @ 172,85 | 172,42 @ 172,57 | 172,40 | 172,58
148384 961606PT-122 356,00 | 358,00 @ 354,00 @ 358,00 | 358,00 343,00 351,00 343,00 @ 355,00 | 362,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
148384 961606PT-122 172,31 | 172,91 | 173,07 | 172,45 | 172,90 172,69 | 173,02 @ 172,50 | 172,60 | 172,27
148384 961606PT-122 360,00 | 355,00 @ 357,00 @ 361,00 | 339,00 @ 345,00 343,00 357,00 @ 349,00 | 342,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
148384 961606PT-122 173,12 | 172,75 | 172,32 | 172,35 | 172,52 @ 172,78 | 172,25 | 172,93 | 172,43 | 172,67
148384 961606PT-122 357,00 | 357,00 @ 372,00 | 355,00 | 362,00 359,00 355,00 343,00 @ 348,00 | 340,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
148384 961606PT-122 172,93 | 172,68 | 172,32 | 172,70 | 172,58 @ 173,38 | 172,31 @ 172,31 | 172,35 | 172,86
148384 961606PT-122 358,00 | 350,00 @ 347,00 | 358,00 | 360,00 @ 343,00 349,00 361,00 @ 357,00 | 358,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
148384 961606PT-122 172,36 | 172,57 | 172,61 | 172,54 | 172,40 @ 172,69 | 172,52 @ 172,24 | 172,62 | 172,51
148384 961606PT-122 359,00 | 359,00 @ 346,00 | 357,00 | 355,00 351,00 358,00 350,00 @ 361,00 | 356,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
148384 961606PT-122 172,51 | 172,37 | 173,16 | 172,99 | 172,99 172,50 | 172,39 @ 172,81 | 172,46 | 172,55
148384 961606PT-122 343,00 | 358,00 @ 358,00 | 341,00 | 355,00 @ 344,00 344,00 342,00 @ 347,00 | 346,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
148384 961606PT-122 172,60 | 173,11 | 172,63 | 172,74 | 172,75 @ 172,73 | 172,20 | 173,02 | 172,43 172,64
148384 961606PT-122 350,00 | 354,00 @ 359,00 | 359,00 | 343,00 355,00 374,00 358,00 @ 325,00 | 368,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
148384 961606PT-122 172,54 | 172,59 | 172,69 | 172,41 | 172,75 @ 172,85 | 172,23 | 172,54 | 172,64 | 172,49
148384 961606PT-122 348,00 | 360,00 @ 357,00 | 322,00 | 350,00 @ 354,00 343,00 360,00 @ 359,00 | 360,00
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Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 07.03.2018
Ser.No. DA0210g Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 172,20
Ord. No 50EAN205NA6 Ser.No 148384 LSL 160,15

T o USL 184,25
Remark Tq. 80% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
148384 961606PT-122 172,50 | 172,99 | 173,07 | 172,50 | 172,54 172,54 | 172,27 @ 172,61 | 172,88 | 172,37
148384 961606PT-122 340,00 367,00 357,00 347,00 355,00 344,00 363,00 342,00 359,00 356,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
148384 961606PT-122 172,68 | 172,46 | 172,38 | 172,91 | 172,51 @ 172,57 | 172,34 = 172,75 | 172,23 | 172,35
148384 961606PT-122 350,00 357,00 342,00 375,00 357,00 357,00 352,00 354,00 345,00 354,00
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Homologation of nutrunners

Machine Capability Study 80 %

Torque graphs
50EAN205NA6

DA0210

360°
172,2 Nm

Angle degree:
Test torque

Model:
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Homologation of nutrunners

Annex 2
Document no: 005/2018
Date: 03/06/2019 Page 3 of 3
Test sheet no. 4
Machine Capability Study 100 %
Multi-stage tightening system Speed 50 rpm 20,0 %
Single-stage tightening system [l Speed 100 % 250 rpm
Manufacturer: Apex Tool Group Serial no: DA0210
Test torque: Tq max. 205,00 Nm
Hard joint (H) 1250,43 Nm / Revolution Angle degree 30°
Soft joint (L) 102,76 Nm / Revolution Angle degree 360°
H L
a) Tolerance down / up 190,65 - 219,35 Nm 190,65 - 219,35 Nm
Tolerance down / up 7% 7%
Average torque 208,40 Nm 205,52 Nm
Standard deviation 1,71 Nm 1,33 Nm
Torque scatter (99,73%) 10,29 Nm 8,01 Nm
Cn 2,79 3,58
Crnk 2,13 3,45
b) Min. C, hard/soft (lowest value) 2,79
Min. C, hard/soft (lowest value) 2,13
Capability is reached if minimum C,, value 21.67
Note:
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen | OperatorName  IMMY WHITTLE | Date  08.03.2018
Ord. No. 50EAN205NAG6 Part type 50EAN205NAG6 ‘ Contr.item yes
Serial No.  DA0210b Char.Descr. 5413-5392/304B Inspection Val. 205,00 14,35 i USL 219,35
Serial No. 1024149 Unit Nm  -1435 ILSL 19065

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 08.03.2018 11:57:26 to 08.03.2018 13:28:11
Rem.  Tq. 100% hard * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

220 USL
1215 %43
L +
% ] x+3s
2 e PSR ﬁfi AR FTA et it e WEAEL St
< 1/ \ \/ \/
8 J05- ! ﬂ&f \/ YW i POt Y
N 205"
3 e X-3s
n 4
o 200
) ]
g ]
0 ]
195
190 \ \ \ \ \ \ \ \ \ s
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 | Fooot 99,99 ‘
a Cog QS 0,1
>257 | I 99,5 ‘4
c ] C |
g 20- | c08 % | 5
g : F S s 70 : )
E 157 F15g = \ o
}L:J ] F = o 30 \ 70 &
= 4 E o ,
S 107 —10 > 5 95 y
< 5 1 %5
o \ B 01 | '
b r 99,99
O [rrrorprrrrr T b \I\ | \I\\L‘ T O 0,001 [ | [ [ | [ [ | [
190 195 200 205 210 215 220 190 195 200 205 210 215 220
5413-5392/304B [Nm] ND _, 5413-5392/304B [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 205.00 X 208.4045
LSL 190.65 Xmin 204.80 X-3s 203.2615
usL 219.35 Xmax 211.71 X+3s 213.5475
T 28.70 R 6.91 6s 10.2861
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 2.79
Critical capability index Cmk 2.13
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 JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210b Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 205,00
ord. No 50EAN205NAG Ser.No 1024149 LSL 190,65
o e uUSL 219,35

Remark Tqg. 100% hard * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 205,72 | 210,16 | 206,91 | 210,32 | 208,61 @ 209,28 | 209,08 205,52 | 209,75 | 209,85
1024149 5413-5392/304B 29,25 31,50 30,75 30,25 31,00 30,50 30,75 30,75 32,75 32,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 206,45 | 209,80 | 209,18 | 205,05 | 205,67 @ 205,78 | 206,14 @ 208,98 | 205,83 | 209,65
1024149 5413-5392/304B 30,50 31,50 30,50 29,50 30,25 30,75 31,50 31,00 30,50 32,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 209,75 | 207,74 | 209,80 | 207,17 | 209,96 @ 206,70 | 209,39 @ 209,80 | 208,25 | 205,41
1024149 5413-5392/304B 31,50 30,25 31,00 31,00 32,75 29,75 32,25 31,25 30,25 28,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
1024149 5413-5392/304B 209,96 | 210,11 | 207,38 | 210,06 | 210,01 @ 206,45 | 207,99 211,09 | 204,80 | 209,65
1024149 5413-5392/304B 29,75 29,75 30,25 30,25 31,25 30,25 30,75 30,25 29,00 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 210,47 | 208,87 | 208,10 A 210,68 | 206,09 @ 207,07 | 207,01 @ 205,98 | 209,75 | 209,70
1024149 5413-5392/304B 30,75 31,00 30,75 30,25 29,25 29,25 29,50 28,50 30,75 29,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 206,55 | 206,76 | 206,70 | 207,99 | 208,15 210,83 | 207,84 206,81 | 207,27 | 208,98
1024149 5413-5392/304B 29,00 30,25 30,00 30,00 30,25 30,50 29,75 29,25 29,25 29,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 209,39 | 210,11 | 211,71 | 209,70 | 210,57 @ 208,98 | 210,21 @ 205,72 | 206,40 @ 207,53
1024149 5413-5392/304B 31,00 29,75 30,50 29,75 31,25 29,50 30,75 28,50 29,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 207,89 | 208,20 | 207,01 | 205,67 | 210,83 @ 209,85 | 208,15 209,13 | 209,39 | 210,21
1024149 5413-5392/304B 29,75 29,25 29,00 29,25 31,50 30,50 30,00 30,25 31,50 31,75
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DA0210bM .DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210b Characteristic

Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 205,00

Ord. No 50EAN205NA6 Ser.No 1024149 LSL 190,65

) ) T USL 219,35

Remark Tq. 100% hard * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024149 5413-5392/304B 205,88 209,80 207,43 209,54 209,49 206,65 206,40 206,96 210,21 207,38
1024149 5413-5392/304B 29,25 30,75 30,25 30,50 30,50 29,25 29,75 29,75 30,75 29,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 209,08 209,65 208,87 209,49 209,49 209,85 206,03 210,27 210,57 209,96
1024149 5413-5392/304B 30,00 30,50 30,25 29,75 29,75 30,00 29,25 31,25 30,50 31,50

Apex Tool Group GmbH
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name ~ JJMMY WHITTLE Date  08.03.2018
Ord.No.  S0EAN205NA6 Parttype 50EAN205NAG | Contr.tem yes
Serial No.  DA0210b Char.Descr. 961606PT-122 Inspection Val. 205,00 14,35 i USL 219,35

Serial No. 148384 Unit Nm  -1435 ILSL 19065
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 08.03.2018 11:57:26 to 08.03.2018 13:28:11

Rem.  Tq. 100% hard * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

220E USL
1215
EE
Z.210
N — _
I e g e e e s By
& ]
o 4
9 200
(o] -
[e)) 4
195
190; LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-38+3s X-3%+3s
o5 7LSL ‘ >‘( ‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R ]| o 01
2 20 N —20 & 99,5
§ - )| - g, % 5
g 15 E | \“ | ; 15 % ,o\?. 70 30 g
© 1 \ re O o
210° 1 ! ETR TR 70 %
2 | Eo2 5 95 !
o ] | F ©
< 5 -5 @ 99,5
] 1 (fih o C x 0,1
] | B ‘ 99,99
O‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘O 0,001 [ | [ [ | [ | [
190 195 200 205 210 215 220 190 195 200 205 210 215 220
961606PT-122 [Nm] ND _, 961606PT-122 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 205.00 X 206.1232
LSL 190.65 Xmin 205.44 X-3s 205.0170
usL 219.35 Xmax 207.27 X+3s 207.2294
T 28.70 R 1.83 6s 2.2124
N<T> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 12.97
Critical capability index = Cmk 11.96
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 JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210b Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 205,00
ord. No 50EAN205NAG Ser.No 148384 LSL 190,65
o e uUSL 219,35

Remark Tqg. 100% hard * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
148384 961606PT-122 205,86 | 206,19 | 205,65 | 206,33 | 205,83 @ 206,15 | 206,66 @ 206,02 | 205,87 | 206,26
148384 961606PT-122 30,00 32,00 31,00 31,00 31,00 31,00 31,00 31,00 33,00 32,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
148384 961606PT-122 206,24 | 206,15 | 206,05 | 206,10 | 205,93 206,06 | 205,51 @ 206,28 | 205,74 | 206,00
148384 961606PT-122 31,00 32,00 31,00 30,00 30,00 31,00 32,00 32,00 31,00 32,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
148384 961606PT-122 206,46 | 205,65 | 206,43 | 206,13 | 205,70 @ 206,45 | 206,24 @ 205,54 | 206,06 | 206,01
148384 961606PT-122 32,00 31,00 32,00 31,00 33,00 30,00 32,00 31,00 31,00 29,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
148384 961606PT-122 206,33 | 205,92 | 206,53 | 206,24 | 205,84 @ 205,88 | 206,83 @ 206,04 | 205,94 | 205,90
148384 961606PT-122 30,00 31,00 31,00 31,00 31,00 31,00 31,00 30,00 29,00 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
148384 961606PT-122 206,09 | 206,01 | 207,19 & 206,42 | 205,88 206,52 | 205,44 @ 206,14 | 206,53 | 205,72
148384 961606PT-122 31,00 31,00 31,00 30,00 30,00 30,00 30,00 29,00 31,00 29,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
148384 961606PT-122 206,19 | 206,01 | 205,75 | 205,80 | 207,27 @ 206,34 | 205,65 @ 206,71 | 206,09 | 206,29
148384 961606PT-122 29,00 31,00 30,00 31,00 31,00 31,00 30,00 30,00 30,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
148384 961606PT-122 205,66 | 206,35 | 206,00 & 206,31 | 206,15 @ 206,29 | 206,07 @ 205,95 | 206,17 | 206,66
148384 961606PT-122 31,00 30,00 31,00 30,00 31,00 30,00 31,00 29,00 29,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
148384 961606PT-122 206,87 | 205,74 | 207,07 | 205,92 | 206,34 205,62 | 206,85 206,11 | 205,91 | 206,20
148384 961606PT-122 30,00 29,00 29,00 30,00 32,00 31,00 31,00 31,00 32,00 32,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DA0210b1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210b Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 205,00
Ord. No 50EAN205NA6 Ser.No 148384 LSL 190,65

) ) T USL 219,35
Remark Tq. 100% hard * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
148384 961606PT-122 206,23 205,89 206,23 206,46 205,58 205,57 206,22 205,47 206,16 206,33
148384 961606PT-122 29,00 31,00 31,00 31,00 31,00 29,00 30,00 30,00 31,00 30,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
148384 961606PT-122 206,28 206,54 | 205,91 205,66 205,85 206,66 205,81 206,15 205,83 206,21
148384 961606PT-122 31,00 31,00 31,00 30,00 30,00 31,00 30,00 31,00 31,00 32,00

Apex Tool Group GmbH

\\htwe0006\AppData\ QUWAQWE\M essWert\2018\DA0210b1.DFD

SN: DA0210 Page 39 of 67






Homologation of nutrunners

Machine Capability Study 100 %

Torque graphs
50EAN205NA6

DA0210
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Angle degree:
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Serial no:
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Test torque:
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Graph
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name ~ JJIMMY WHITTLE Date 08.03.2018
Ord. No.  50EAN205NAG Parttype SOEAN205NAG | Contr.tem yes
Serial No.  DA0210a Char.Descr. 5413-5392/304B Inspection Val. 205,00 1435 'USL 219,35
,,,,,,,,,, G
Serial No. 1024149 Unit Nm -14,35 : LSL 190,65
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 08.03.2018 09:55:27 to 08.03.2018 11:26:12
Rem.  Tq. 100% soft * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM
220E USL
1215
E
S2104 - - . %+3s
S o] ! SERE L WY, XX@Z“%& L
5 205 e oo S s i el el S
3 T — - — - - - T T T T T T - T - T T e s e s e s e s e s = X-3s
o 200
) ]
g ]
0 ]
195
1905 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X35 X+3s
20 LSL ‘ >‘( ‘ USL 20 LSL USL 0,001
i L 1 99,99
t | | < 01
516 ol 16 = 99,5
g ] N I g9 5
g 127 w | 22 = 70 3 =
s |, | & i
% g -8 = o 30 70 &
2 | | L2 5 95
g NN g
< 4 / ‘ H4 99,5
| Ny | | @ 0,1
g iI\L 99,99
O‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘O 0,001 [ | [ [ | [
190 195 200 205 210 215 220 190 195 200 205 210 215 220
5413-5392/304B [Nm] ND _, 5413-5392/304B [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 205.00 X 205.5171
LSL 190.65 Xmin 202.99 X-3s 201.5128
usL 219.35 Xmax 208.82 X+3s 209.5214
T 28.70 R 5.83 6s 8.0085
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 3.58
Critical capability index Cmk 3.45
¢ 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 JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210a Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 205,00
ord. No 50EAN205NAG Ser.No 1024149 LSL 190,65
o e uUSL 219,35

Remark Tqg. 100% soft * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 203,56 | 204,43 | 204,33 | 204,80 | 206,55 205,83 | 203,61 205,00 @ 206,40 @ 205,62
1024149 5413-5392/304B 334,75 | 347,25 | 341,00 | 340,00 | 341,75 @ 345,75 324,00 334,50 @ 332,75 | 328,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 205,47 | 205,47 | 204,85 | 206,14 | 204,49 @ 203,87 | 207,17 @ 206,96 | 205,11 | 206,29
1024149 5413-5392/304B 340,75 | 337,75 | 342,75 | 338,25 | 327,00 @ 325,25 339,00 347,25 | 321,50 | 337,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 207,22 | 206,29 | 205,31 | 208,30 | 203,97 @ 207,38 | 208,05 206,29 | 202,99 | 203,92
1024149 5413-5392/304B 349,50 | 319,25 @ 325,25 | 344,50 | 33550 @ 351,25 342,00 350,00 @ 310,75 | 340,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 206,29 | 204,23 | 206,81 | 205,67 | 204,80 @ 205,78 | 205,47 @ 205,11 | 204,69 | 203,92
1024149 5413-5392/304B 337,00 | 341,75 | 344,50 | 339,25 | 343,50 @ 348,75 355,00 342,50 @ 352,00 | 334,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 203,76 | 205,57 | 204,18 | 206,19 | 205,83 @ 203,71 | 204,33 @ 205,41 | 206,50 | 205,52
1024149 5413-5392/304B 340,25 | 341,25 | 337,25 | 347,50 | 353,25 @ 335,25 362,75 342,25 | 350,50 | 348,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 205,05 | 205,57 | 206,19 | 206,09 | 204,38 @ 205,00 @ 205,05 204,74 | 204,49 | 206,45
1024149 5413-5392/304B 344,25 | 344,00 @ 367,50 | 351,00 | 346,00 @ 342,75 351,00 363,50 @ 357,00 | 358,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 205,57 | 205,11 | 207,32 | 207,01 | 205,47 @ 204,33 | 205,52 @ 203,61 | 204,43 204,74
1024149 5413-5392/304B 357,50 | 361,00 @ 366,75 | 354,50 | 359,25 @ 363,00 352,50 351,50 @ 350,50 | 341,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 205,00 | 205,00 | 207,07 | 204,74 | 205,78 @ 206,14 | 206,81 @ 207,74 | 203,40 @ 207,38
1024149 5413-5392/304B 346,00 | 357,25 | 364,00 | 346,75 | 350,00 371,50 346,25 359,50 | 349,75 | 370,75
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210a Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 205,00
Ord. No 50EAN205NA6 Ser.No 1024149 LSL 190,65

T o USL 219,35
Remark Tqg. 100% soft * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024149 5413-5392/304B 207,63 | 204,28 | 203,82 | 204,64 | 207,84 @ 204,80 | 204,69 @ 207,48 | 207,12 | 204,49
1024149 5413-5392/304B 359,00 342,75 340,25 354,75 360,50 345,00 344,75 360,25 360,00 346,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 208,82 | 206,81 | 203,92 | 208,41 | 204,49 @ 208,67 | 203,97 @ 203,51 | 206,03 | 205,67
1024149 5413-5392/304B 361,50 360,25 363,25 359,75 362,25 375,25 371,00 352,00 369,25 366,75
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  JIMMY WHITTLE Date  08.03.2018
Ord.No.  S0EAN205NA6 Parttype  S0EAN20SNAG | Contr.tem yes
Serial No.  DA0210a Char.Descr. 961606PT-122 Inspection Val. 20500 14,35 i USL 219,35

Serial No. 148384 Unit Nm  -1435 ILSL 19065
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 08.03.2018 09:55:27 to 08.03.2018 11:26:12

Rem.  Tq. 100% soft * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

220 uUsL
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195
190 ; LSL
\ \ \ \ \ \ \ \ \ \
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2 16 ek 16 = 99,5
5 - I - :
g 127 11 22 = 70 3 =
e ] gz o
2 g | g & o 30 70 &
3 ol g |
Q- FooS 5 95
2 | | 8
< 4 —4 @ 99,5
| 1 [ | @ 0,1
| | 99,99
O [TTrrrprrrTr T T T T T T T T T T T T O 0,001 [ | [ [ | [
190 195 200 205 210 215 220 190 195 200 205 210 215 220
961606PT-122 [Nm] ND _, 961606PT-122 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 205.00 X 205.5394
LSL 190.65 Xmin 205.00 X-3s 204.5845
usL 219.35 Xmax 206.31 X+3s 206.4943
T 28.70 R 1.31 6s 1.9097
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 15.03
Critical capability index = Cmk 14.46
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\A ppData\ QWA\QWE\M essWert\2018\DA0210al.DFD
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Machine Capability Study Page

Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210a Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 205,00
ord. No 50EAN205NAG Ser.No 148384 LSL 190,65
o e uUSL 219,35

Remark Tqg. 100% soft * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
148384 961606PT-122 205,62 | 205,37 | 205,19 | 205,53 | 205,81 @ 205,21 | 205,71 @ 205,58 | 205,58 | 206,06
148384 961606PT-122 338,00 | 345,00 @ 341,00 | 340,00 | 341,00 @ 343,00 323,00 333,00 @ 332,00 | 326,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
148384 961606PT-122 205,52 | 205,56 | 205,38 | 205,86 | 205,61 @ 205,15 | 205,93 @ 205,05 | 205,36 | 205,73
148384 961606PT-122 341,00 | 340,00 & 342,00 | 338,00 | 324,00 @ 325,00 339,00 348,00 @ 323,00 | 338,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
148384 961606PT-122 206,09 | 205,75 | 205,82 | 205,68 | 205,59 @ 205,19 | 205,61 206,24 | 205,12 | 205,52
148384 961606PT-122 343,00 | 320,00 & 323,00 | 342,00 | 333,00 352,00 340,00 343,00 @ 309,00 | 339,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
148384 961606PT-122 205,30 | 205,00 | 205,24 | 205,88 | 205,06 205,80 | 205,48 @ 205,76 | 205,10 | 205,45
148384 961606PT-122 339,00 | 341,00 & 340,00 | 341,00 | 344,00 @ 346,00 356,00 342,00 @ 345,00 | 333,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
148384 961606PT-122 205,36 | 205,78 | 205,25 | 205,77 | 205,67 @ 205,56 | 205,79 @ 205,81 | 206,06 | 205,99
148384 961606PT-122 341,00 | 341,00 @ 338,00 | 345,00 | 344,00 337,00 359,00 342,00 @ 345,00 | 345,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
148384 961606PT-122 205,38 | 206,02 | 205,69 | 206,10 | 205,35 205,63 | 205,83 @ 205,64 | 205,21 | 206,02
148384 961606PT-122 341,00 | 343,00 @ 362,00 @ 350,00 | 343,00 342,00 346,00 361,00 @ 357,00 | 358,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
148384 961606PT-122 205,70 | 205,17 | 205,04 | 205,38 | 205,57 @ 205,16 | 205,26 @ 205,08 | 205,47 | 206,02
148384 961606PT-122 359,00 | 360,00 @ 359,00 @ 356,00 | 358,00 359,00 346,00 348,00 @ 346,00 | 341,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
148384 961606PT-122 205,58 | 205,65 | 206,31 | 205,37 | 205,81 @ 206,01 | 206,05 205,26 | 205,02 @ 205,41
148384 961606PT-122 342,00 | 357,00 @ 359,00 | 343,00 | 345,00 373,00 344,00 355,00 @ 344,00 | 373,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\DA0210al.DFD
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Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 08.03.2018
Ser.No. DA0210a Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 205,00
ord. No 50EAN205NAG Ser.No 148384 LSL 190,65
o e uUSL 219,35

Remark Tqg. 100% soft * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
148384 961606PT-122 205,57 | 205,11 | 205,02 | 205,41 | 205,32 @ 205,60 | 205,35 205,05 | 205,38 | 205,48
148384 961606PT-122 357,00 | 342,00 @ 340,00 | 355,00 | 358,00 @ 342,00 346,00 358,00 @ 359,00 | 344,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
148384 961606PT-122 205,65 | 206,04 | 205,59 | 205,36 | 205,21 @ 205,68 | 205,05 205,24 | 205,31 | 205,80
148384 961606PT-122 358,00 | 359,00 362,00 @ 357,00 | 358,00 375,00 370,00 351,00 @ 368,00 | 361,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\DA0210al.DFD
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Homologation of nutrunners

Machine Capability Study 100 %

Torque graphs
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Homologation of nutrunners

Annex 3
Document no: 005/2018
Date: 03/06/2019 Page 1 of 2
General Specifications
Manufacturer: Apex Tool Group Tool type: Right Angle Tool
Model: 50EAN205NA6 Serial no: DA0210

Torque range: 41 Nm to 205 Nm
Difference evaluation: Reference/Tool at 40° /60 %

Capability examination

Snugfit value: 41 Nm Torque tolerance £ 7 %
Target torque: 123 Nm Tolerance: 8,93 % + 4,47 %
Angle degree: 40° Tolerance: 1,9° + 0,9°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 122,21 40,00 125,18 39,25 2,97 0,75
2 120,26 40,00 124,71 39,75 4,45 0,25
3 120,63 40,00 120,38 39,75 0,25 0,25
4 120,61 40,00 123,53 39,50 2,92 0,50
5 120,54 40,00 121,82 39,75 1,28 0,25
6 121,28 40,00 123,11 39,50 1,83 0,50
7 122,51 40,00 121,67 39,75 0,84 0,25
8 120,71 40,00 123,32 39,50 2,61 0,50
9 120,82 40,00 122,29 39,50 1,47 0,50
10 121,34 40,00 121,56 39,75 0,22 0,25
" 121,06 40,00 122,39 39,50 1,33 0,50
12 121,14 40,00 123,22 39,50 2,08 0,50
13 123,61 40,00 121,87 39,75 1,74 0,25
14 121,27 40,00 124,71 39,25 344 0,75
15 121,88 40,00 122,55 39,50 0,67 0,50
16 120,85 40,00 120,38 39,50 0,47 0,50
17 120,89 40,00 122,75 39,25 1,86 0,75
18 120,84 40,00 122,80 39,75 1,96 0,25
19 120,94 40,00 122,08 39,50 1,14 0,50

20 120,60 40,00 123,63 39,50 3,03 0,50
21 120,37 40,00 121,98 39,75 1,61 0,25
22 121,09 40,00 121,56 39,50 0,47 0,50
23 121,09 40,00 123,47 39,50 2,38 0,50
24 121,02 40,00 119,71 40,00 1,31 0,00
25 120,18 40,00 122,91 39,50 2,73 0,50
26 120,35 40,00 122,34 39,75 1,99 0,25
27 122,68 40,00 122,49 39,50 0,19 0,50
28 121,34 40,00 122,08 39,50 0,74 0,50
29 120,05 40,00 122,96 39,75 291 0,25
30 120,07 40,00 120,69 39,50 0,62 0,50
31 120,25 40,00 121,72 39,25 1,47 0,75
32 120,58 40,00 120,48 39,75 0,10 0,25
33 121,46 40,00 122,34 39,50 0,88 0,50
34 121,10 40,00 120,79 39,75 0,31 0,25
35 120,58 40,00 123,06 39,50 2,48 0,50
36 121,16 40,00 123,47 39,25 2,31 0,75
37 121,47 40,00 120,27 39,50 1,20 0,50
38 120,07 40,00 120,64 39,50 0,57 0,50
39 120,28 40,00 122,65 39,50 2,37 0,50
40 120,72 40,00 121,10 39,50 0,38 0,50
# 123,90 40,00 122,44 39,25 1,46 0,75
42 121,95 40,00 121,51 39,75 0,44 0,25
43 120,78 40,00 120,64 39,75 0,14 0,25
44 122,60 40,00 122,96 39,50 0,36 0,50
45 121,66 40,00 125,13 39,75 347 0,25
46 120,26 40,00 123,63 39,50 3,37 0,50
47 120,03 40,00 122,65 39,50 2,62 0,50
48 120,70 40,00 120,69 39,75 0,01 0,25
49 122,48 40,00 123,84 39,25 1,36 0,75
50 120,56 40,00 121,77 39,75 1,21 0,25
51 122,69 40,00 122,18 39,50 0,51 0,50
52 120,04 40,00 121,77 39,50 1,73 0,50
53 120,27 40,00 122,34 39,50 2,07 0,50
54 120,15 40,00 119,97 39,25 0,18 0,75
55 120,18 40,00 123,22 39,50 3,04 0,50
56 121,25 40,00 121,00 39,50 0,25 0,50
57 122,97 40,00 124,72 39,25 1,75 0,75
58 122,12 40,00 124,25 39,50 2,13 0,50
59 120,13 40,00 121,87 39,50 1,74 0,50
60 121,50 40,00 122,80 39,75 1,30 0,25
61 126,84 40,00 123,73 39,25 3,11 0,75
62 122,07 40,00 121,72 39,50 0,35 0,50
63 121,42 40,00 121,10 39,75 0,32 0,25
64 121,04 40,00 120,89 39,50 0,15 0,50
65 121,50 40,00 122,96 39,50 1,46 0,50
66 120,65 40,00 121,20 39,75 0,55 0,25
67 120,71 40,00 119,97 39,50 0,74 0,50
68 121,38 40,00 121,51 39,25 0,13 0,75
69 122,11 40,00 121,00 39,50 1,11 0,50
70 121,46 40,00 123,47 39,25 2,01 0,75
n 121,81 40,00 122,24 39,25 0,43 0,75
72 120,96 40,00 120,02 40,00 0,94 0,00
73 122,36 40,00 120,58 39,25 1,78 0,75
74 120,44 40,00 122,70 39,50 2,26 0,50
75 120,06 40,00 121,87 39,50 1,81 0,50
76 120,72 40,00 121,72 39,50 1,00 0,50
” 122,02 40,00 123,06 39,25 1,04 0,75
78 121,24 40,00 121,31 39,50 0,07 0,50
79 121,68 40,00 122,96 39,50 1,28 0,50
80 120,89 40,00 122,24 39,25 1,35 0,75
81 120,50 40,00 121,41 39,50 0,91 0,50
82 122,34 40,00 120,27 39,75 2,07 0,25
83 121,24 40,00 122,39 39,50 1,15 0,50
84 122,34 40,00 124,25 39,25 1,91 0,75
85 120,98 40,00 122,08 39,75 1,10 0,25
86 126,87 40,00 121,62 39,50 525 0,50
87 122,34 40,00 122,18 39,50 0,16 0,50
88 120,19 40,00 122,39 39,75 2,20 0,25
89 120,49 40,00 119,81 39,75 0,68 0,25
90 120,34 40,00 123,06 39,25 2,72 0,75
9 120,66 40,00 123,32 39,75 2,66 0,25
92 120,79 40,00 121,26 39,75 0,47 0,25
93 123,78 40,00 126,11 39,25 2,33 0,75
94 120,69 40,00 122,34 39,25 1,65 0,75
95 120,17 40,00 122,29 39,50 2,12 0,50
96 121,05 40,00 124,20 39,75 3,15 0,25
97 120,74 40,00 121,36 39,75 0,62 0,25
98 120,66 40,00 125,33 39,50 4,67 0,50
99 122,91 40,00 121,10 39,75 1,81 0,25
100 120,27 40,00 122,29 39,50 2,02 0,50
Standard deviation: 1,097 0,187
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Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: 50EAN205NA6 Serialno:  DA0210
Target torque: 123,0 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  JIMMY WHITTLE Date  12.03.2018
Ord. No. 50EAN205NA6 Parttype 50EAN205NA6 ‘ Contr.item yes
Serial No.  DA0210k Char.Descr. 5413-5392/304B Inspection Val. 40,00 5,00 i USL 45,00
Serial No. 1024149 Unit Grad  -500 LSL 3500 |
Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 12.03.2018 01:25:49 to 12.03.2018 01:55:31
Rem.  Tqg. 60% Angle 40° * +/-5° * CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 150 TO 50 RPM
45 USL

X+3s
X-3s
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3sX+3s X-3s X+3s
7LSL ‘ T ‘ USLﬁ LSL USL 0,001
. 50 R ~s0 9999 o1
] C S ,
> 7 M - 99,5
g 407 N | 40 95 5
z | 5 <
‘g 30{ ! ‘ | ! }30 g_ g 70 30 >,
e - N | - &2 o = 70 %
2 20 F I "20 @ i
21 - 5 95
2 7 | | S 99,5
10E 1 1 ;10 & 0.1 :
7 { C 99,99
0 L s Y I I B 0 0,001 T T T T T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
5413-5392/304B [Grad] ND _, 5413-5392/304B [Grad] ND _,
Drawing Values Collected Values Statistics
Tm 40.00 X 39.5325
LSL 35.00 Xmin 39.25 X-3s 38.9719
usL 45.00 Xmax 40.00 X+3s 40.0931
T 10.00 R 0.75 6s 1.1212
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 8.92
Critical capability index Cmk 8.09
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 JIMMY WHITTqE Date 12.03.2018
Ser.No. DAO0210k Characteristic

Type 50EAN205NA6 Char.Descr.  5413-5392/304B Inspection Val. 50,90

LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 1024149
ra.- o erNo usL 122,16

Remark Tq. 60% Angle 40° * +/-5°* CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 150 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 125,18 | 124,71 | 120,38 | 123,53 | 121,82 123,11 | 121,67 @ 123,32 | 122,29 | 121,56
1024149 5413-5392/304B 39,25 39,75 39,75 39,50 39,75 39,50 39,75 39,50 39,50 39,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 122,39 | 123,22 | 121,87 | 124,71 | 122,55 120,38 | 122,75 | 122,80 | 122,08 | 123,63
1024149 5413-5392/304B 39,50 39,50 39,75 39,25 39,50 39,50 39,25 39,75 39,50 39,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 121,98 | 121,56 | 123,47 | 119,71 | 122,91 @ 122,34 | 122,49 @ 122,08 | 122,96 | 120,69
1024149 5413-5392/304B 39,75 39,50 39,50 40,00 39,50 39,75 39,50 39,50 39,75 39,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 121,72 | 120,48 | 122,34 | 120,79 | 123,06 @ 123,47 | 120,27 @ 120,64 | 122,65 | 121,10
1024149 5413-5392/304B 39,25 39,75 39,50 39,75 39,50 39,25 39,50 39,50 39,50 39,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 122,44 | 121,51 | 120,64 | 122,96 | 125,13 123,63 | 122,65 120,69 | 123,84 | 121,77
1024149 5413-5392/304B 39,25 39,75 39,75 39,50 39,75 39,50 39,50 39,75 39,25 39,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 122,18 | 121,77 | 122,34 | 119,97 | 123,22 @ 121,00 | 124,72 @ 124,25 | 121,87 | 122,80
1024149 5413-5392/304B 39,50 39,50 39,50 39,25 39,50 39,50 39,25 39,50 39,50 39,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 123,73 | 121,72 | 121,10 & 120,89 | 122,96 @ 121,20 | 119,97 121,51 | 121,00 | 123,47
1024149 5413-5392/304B 39,25 39,50 39,75 39,50 39,50 39,75 39,50 39,25 39,50 39,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 122,24 | 120,02 | 120,58 | 122,70 | 121,87 @ 121,72 | 123,06 | 121,31 | 122,96 122,24
1024149 5413-5392/304B 39,25 40,00 39,25 39,50 39,50 39,50 39,25 39,50 39,50 39,25
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\DA0210kM.DFD
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Machine Capability Study Page

Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 12.03.2018
Ser.No. DAO0210k Characteristic
Type 50EAN205NA6 Char.Descr.  5413-5392/304B Inspection Val. 50,90
LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 1024149
ra.- o erNo usL 122,16
Remark Tq. 60% Angle 40° * +/-5°* CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 150 TO 50 RPM
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024149 5413-5392/304B 121,41 120,27 122,39 124,25 122,08 121,62 122,18 122,39 119,81 123,06
1024149 5413-5392/304B 39,50 39,75 39,50 39,25 39,75 39,50 39,50 39,75 39,75 39,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 123,32 121,26 126,11 122,34 122,29 124,20 121,36 125,33 121,10 122,29
1024149 5413-5392/304B

39,75 39,75 39,25 39,25 39,50 39,75 39,75 39,50 39,75 39,50

Apex Tool Group GmbH
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  JIMMY WHITTLE Date  12.03.2018
Ord. No. 50EAN205NA6 Parttype 50EAN205NA6 ‘ Contr.item yes
Serial No.  DA0210k Char.Descr. 961606PT-122 Inspection Val. 40,00 5,00 i USL 45,00

Serial No. 148384 Unit Grad  -500 LSL 3500 |
Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 12.03.2018 01:25:49 to 12.03.2018 01:55:31

Rem.  Tqg. 60% Angle 40° * +/-5° * CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 150 TO 50 RPM

45 USL
44—
=437
-C% -
§427
N 41+
N —
) 40 ] X
& 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
>16 1,6 X 99,5
g -z, % 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 0875 20 (Y |R=0 80
9 =
2 - § 5 95
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
961606PT-122 [Grad] --- 961606PT-122 [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 JIMMY WHITTqE Date 12.03.2018
Ser.No. DAO0210k Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 50,90
LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 148384
ra.- o erNo usL 122,16
Remark Tq. 60% Angle 40° * +/-5°* CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 150 TO 50 RPM
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
148384 961606PT-122 122,21 | 120,26 | 120,63 | 120,61 | 120,54 121,28 | 122,51 | 120,71 | 120,82 121,34
148384 961606PT-122 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
148384 961606PT-122 121,06 | 121,14 | 123,61 | 121,27 | 121,88 120,85 | 120,89 @ 120,84 | 120,94 | 120,60
148384 961606PT-122 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
148384 961606PT-122 120,37 | 121,09 | 121,09 | 121,02 | 120,18 120,35 | 122,68 @ 121,34 | 120,05 | 120,07
148384 961606PT-122 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
148384 961606PT-122 120,25 | 120,58 | 121,46 | 121,10 | 120,58 121,16 | 121,47 @ 120,07 | 120,28 | 120,72
148384 961606PT-122 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
148384 961606PT-122 123,90 | 121,95 | 120,78 | 122,60 | 121,66 @ 120,26 | 120,03 @ 120,70 | 122,48 | 120,56
148384 961606PT-122 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
148384 961606PT-122 122,69 | 120,04 | 120,27 | 120,15 | 120,18 121,25 | 122,97 @ 122,12 | 120,13 | 121,50
148384 961606PT-122 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
148384 961606PT-122 126,84 | 122,07 | 121,42 | 121,04 | 121,50 120,65 | 120,71 @ 121,38 | 122,11 | 121,46
148384 961606PT-122 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
148384 961606PT-122 121,81 | 120,96 | 122,36 | 120,44 | 120,06 @ 120,72 | 122,02 @ 121,24 | 121,68 | 120,89
148384 961606PT-122 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\DA0210k1.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 12.03.2018
Ser.No. DAO0210k Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 50,90
LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 148384
ra.- o erNo usL 122,16
Remark Tq. 60% Angle 40° * +/-5°* CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 150 TO 50 RPM
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
148384 961606PT-122 120,50 122,34 121,24 122,34 120,98 126,87 122,34 120,19 120,49 120,34
148384 961606PT-122 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
148384 961606PT-122 120,66 120,79 123,78 120,69 120,17 121,05 120,74 120,66 122,91 120,27
148384 961606PT-122 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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Homologation of nutrunners

Torque graphs
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Homologation of nutrunners

Annex 3
Document no: 005/2018
Date: 03/06/2019 Page 2 of 2
General Specifications
Manufacturer: Apex Tool Group Tool type: Right Angle Tool
Model: 50EAN205NA6 Serial no: DA0210

Torque range: 41 Nm to 205 Nm
Difference evaluation: Reference/Tool at 180 °/ 80%

Capability examination

Snugfit value: 41 Nm Torque tolerance £ 7 %
Target torque: 164 Nm Tolerance: 8,58 % + 4,29 %
Angle degree: 180° Tolerance: 4,2° +2,1°

Formula derivation:

Tool without angle correction
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Measurement
No.

Tool data
Torque Angle
163,32 180,00
173,32 180,00
167,12 180,00
164,94 180,00
167,94 180,00
168,99 180,00
165,92 180,00
166,73 180,00
167,03 180,00
161,65 180,00
169,28 180,00
168,50 180,00
165,36 180,00
168,86 180,00
163,51 180,00
165,15 180,00
166,82 180,00
173,29 180,00
172,81 180,00
175,04 180,00
170,33 180,00
166,82 180,00
171,51 180,00
172,62 180,00
171,70 180,00
172,67 180,00
166,67 180,00
168,61 180,00
174,09 180,00
172,69 180,00
174,52 180,00
170,91 180,00
167,55 180,00
170,72 180,00
173,04 180,00
172,16 180,00
169,88 180,00
170,77 180,00
171,25 180,00
169,99 180,00
174,11 180,00
172,12 180,00
169,12 180,00
175,29 180,00
172,73 180,00
172,91 180,00
173,28 180,00
172,55 180,00
173,32 180,00
175,34 180,00
175,47 180,00
170,56 180,00
171,32 180,00
169,04 180,00
170,73 180,00
177,97 180,00
175,16 180,00
170,60 180,00
173,37 180,00
172,69 180,00
173,42 180,00
176,92 180,00
171,28 180,00
166,82 180,00
172,31 180,00
174,11 180,00
171,81 180,00
170,25 180,00
172,05 180,00
169,76 180,00
176,02 180,00
174,90 180,00
170,32 180,00
172,73 180,00
173,75 180,00
173,17 180,00
177,63 180,00
172,75 180,00
171,98 180,00
173,10 180,00
173,25 180,00
174,60 180,00
173,77 180,00
173,67 180,00
172,03 180,00
176,93 180,00
170,01 180,00
168,44 180,00
173,49 180,00
172,70 180,00
175,90 180,00
169,89 180,00
173,34 180,00
176,25 180,00
174,94 180,00
168,67 180,00
170,64 180,00
172,79 180,00
173,60 180,00
179,38 180,00

Control data

Torque

165,90
175,90
167.28
163,83
170.69
168,11
167,95
170.43
166,35
164,50
169,09
168,57
168,31
171,72
166,15
168,16
169,35
172,86
172,60
175,28
170,28
168.47
172,18
171,93
173,01
174,71
169,66
168,62
173,73
174,04
173,84
171,31
169,09
172,55
174.61
175,64
169,71
172,24
173,63
172,86
176,52
173,32
168.42
175,69
174,97
175,59
174,09
171,77
174,25
174,87
176,98
173,22
173,53
171,82
173,16
177.29
177,76
173,06
173,16
175,13
175,69
179,77
173,73
169,76
173,68
175,02
173,99
171,72
170.43
171,72
175,95
176,62
171,57
171,87
173,53
174,71
177.81
172,44
172,24
174,66
175,80
175,23
173,94
175,02
173,84
177.71
171,62
170.48
177,03
174,82
175,18
178,27
172,49
173.89
175,64
177.65
172,24
171,82
175,23
178,23

Angle

178.50
178.50
179,25
178,75
178,25
178,25
178,00
178.50
178,75
179,00
178.50
178,25
178,00
178.50
178,75
179,00
179,00
178,25
177,75
178,00
178,75
179,00
178,75
178,00
178,00
178,75
179,00
178,75
178,25
177,75
178.50
179,00
179,00
178,00
178,00
178,25
179,00
179,00
178,25
178,00
178,25
178,75
178,75
178.50
177,75
178,50
178,75
179,00
178,25
178,25
177,75
178.50
179,00
178,50
178,00
178,25
178.50
179,00
179,00
178,25
178,00
178.50
179,25
178,75
178,25
177,75
178,25
179,00
179,00
178,25
178,25
178.50
179,00
179,00
178,00
178,00
178.50
179,00
178,75
178,25
178,00
178,75
179,00
178,25
178,00
178,25
178,75
179,00
178,75
178,25
177,75
178,75
179,25
178,25
178,00
178,00
179,25
179,00
178.50
178.50

Standard deviation:
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Difference

Torque

2,58
2,58
0,16
1,1
2,75
0,88
2,03
3,70
0,68
2,85
0,19
0,07
2,95
2,86
2,64
3,01
2,53
0,43
0,21
0,24
0,05
1,65
0,67
0,69
1,31
2,04
2,99
0,01
0,36
1,35
0,68
0,40
1,54
1,83
1,57
3,48
0,17
1,47
2,38
2,87
2,41
1,20
0,70
0,40
2,24
2,68
0,81
0,78
0,93
0,47
1,51
2,66
2,21
2,78
2,43
0,68
2,60
2,46
0,21
2,44
2,27
2,85
2,45
2,94
1,37
0,91
2,18
1,47
1,62
1,96
0,07
1,72
1,25
0,86
0,22
1,54
0,18
0,31
0,26
1,56
2,55
0,63
0,17
1,35
1,81
0,78
1,61
2,04
3,54
2,12
0,72
8,38
0,85
2,36
0,70
8,98
1,60
0,97
1,63
1,15

1,404

Angle

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

0,417





Homologation of nutrunners

Graphical representation

Model: 50EAN205NAG6 Serialno:  DA0210
Target torque: 164,0 Nm 80 % of max. torque
Angle degree: 180° Tool without angle correction
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Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen ‘ Operator Name  JIMMY WHITTLE Date  12.03.2018
Ord. No. 50EAN205NA6 Parttype 50EAN205NA6 ‘ Contr.item yes
Serial No.  DA0210I Char.Descr. 5413-5392/304B Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 1024149 Unit Grad  -10,00 ILSL 170,00 |
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System 5413-5392/304B Test Electronic MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 12.03.2018 11:59:36 to 12.03.2018 12:28:59
Rem.  Tqg. 80% Angle 180° * +/-10° * CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 100 TO 50 RPM

190 USL
1 ]
% -
© 185
o 7
i} i}
<
S i}
QIB0 | — - — - - - - - - X+3s
I ol i G e e e e i VR e i o ot i e LI
2‘ |
S 175
S |
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s X+3s
o5 7LSL ‘ X ‘ USLﬁ o5 LSL USL 0,001
] ‘A C 1 99,99
T N F. S 0,1
¢>,‘20f I H | —20 & 99,5
g - mig - g, % 5
g1 il B8 = 0 £
2, | LE a
2 1 Fo2 5 95 '
o | M | Fe 8
< 54 u 5 99,5
B | \ C o 0,1
] /N r 99,99
0 \\\\‘\\\\k‘\\\\‘\\\\ 0 0,001 T T T T T T T
170 175 180 185 190 170 175 180 185 190
5413-5392/304B [Grad] ND _, 5413-5392/304B [Grad] ND _,
Drawing Values Collected Values Statistics
Tm 180.00 X 178.4975
LSL 170.00 Xmin 177.75 X-3s 177.2475
usL 190.00 Xmax 179.25 X+3s 179.7475
T 20.00 R 1.50 6s 2.5000
N<t> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 8.00
Critical capability index = Cmk 6.80
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\DA0210IM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 12.03.2018
Ser.No. DA0210I Characteristic

Type 50EAN205NA6 Char.Descr.  5413-5392/304B Inspection Val. 50,90

LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 1024149
ra.- o erNo usL 122,16

Remark Tq. 80% Angle 180° * +/-10°* CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 100 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 165,90 | 175,90 | 167,28 | 163,83 | 170,69 @ 168,11 @ 167,95 170,43 | 166,35 | 164,50
1024149 5413-5392/304B 178,50 | 178,50 | 179,25 | 178,75 | 178,25 @ 178,25 | 178,00 @ 178,50 | 178,75 | 179,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 169,09 | 168,57 | 168,31 | 171,72 | 166,15 168,16 & 169,35 @ 172,86 | 172,60 | 175,28
1024149 5413-5392/304B 178,50 | 178,25 | 178,00 | 178,50 | 178,75 @ 179,00 | 179,00 178,25 | 177,75 | 178,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 170,28 | 168,47 | 172,18 | 171,93 | 173,01 @ 174,71 | 169,66 @ 168,62 | 173,73 @ 174,04
1024149 5413-5392/304B 178,75 | 179,00 | 178,75 | 178,00 | 178,00 178,75 | 179,00 178,75 | 178,25 | 177,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 173,84 | 171,31 | 169,09 | 172,55 | 174,61 175,64 | 169,71 @ 172,24 | 173,63 | 172,86
1024149 5413-5392/304B 178,50 | 179,00 | 179,00 & 178,00 | 178,00 178,25 | 179,00 @ 179,00 | 178,25 | 178,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 176,52 | 173,32 | 168,42 | 175,69 | 174,97 @ 17559 | 174,09 @ 171,77 | 174,25 | 174,87
1024149 5413-5392/304B 178,25 | 178,75 | 178,75 | 178,50 | 177,75 178,50 | 178,75 @ 179,00 | 178,25 | 178,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 176,98 | 173,22 | 173,53 | 171,82 | 173,16 @ 177,29 | 177,76 @ 173,06 | 173,16 | 175,13
1024149 5413-5392/304B 177,75 | 178,50 | 179,00 A 178,50 | 178,00 178,25 | 178,50 @ 179,00 | 179,00 @ 178,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 175,69 | 179,77 | 173,73 | 169,76 | 173,68 @ 175,02 | 173,99 @ 171,72 | 170,43 | 171,72
1024149 5413-5392/304B 178,00 | 178,50 | 179,25 | 178,75 | 178,25 @ 177,75 | 178,25 | 179,00 | 179,00 | 178,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 175,95 | 176,62 | 171,57 | 171,87 | 173,53 @ 174,71 | 177,81 @ 172,44 | 172,24 | 174,66
1024149 5413-5392/304B 178,25 | 178,50 | 179,00 | 179,00 | 178,00 178,00 @ 178,50 @ 179,00 | 178,75 | 178,25
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\DA0210IM.DFD
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Machine Capability Study Page
Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 12.03.2018
Ser.No. DA0210I Characteristic
Type 50EAN205NA6 Char.Descr.  5413-5392/304B Inspection Val. 50,90
LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 1024149
ra.- o erNo usL 122,16
Remark Tq. 80% Angle 180° * +/-10°* CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 100 TO 50 RPM
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024149 5413-5392/304B 175,80 175,23 173,94 175,02 173,84 177,71 171,62 170,48 177,03 174,82
1024149 5413-5392/304B 178,00 178,75 179,00 178,25 178,00 178,25 178,75 179,00 178,75 178,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 175,18 178,27 172,49 173,89 175,64 177,65 172,24 171,82 175,23 178,23
1024149 5413-5392/304B 177,75 178,75 179,25 178,25 178,00 178,00 179,25 179,00 178,50 178,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\DA0210IM.DFD
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Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name  JIMMY WHITTLE Date  12.03.2018
Ord. No. 50EAN205NA6 Parttype 50EAN205NA6 ‘ Contr.item yes
Serial No.  DA0210I Char.Descr. 961606PT-122 Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 148384 Unit Grad  -10,00 ILSL 170,00 |
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 12.03.2018 11:59:36 to 12.03.2018 12:29:18

Rem.  Tqg. 80% Angle 180° * +/-10° * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 100 TO 50 RPM

190 USL
8 185
O, i}
~ i}
Y g —
- 180 X
o
o 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 -16 8 99,5
S . r Py . 95 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
508 R=0 08 % 20 R=0 80
9 =
2 - § 5 95
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
961606PT-122 [Grad] --- 961606PT-122 [Grad] ---
Drawing Values Collected Values Statistics
Tm 180.00 X 180.0000
LSL 170.00 Xmin 180.00
usL 190.00 Xmax 180.00
T 20.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
— R=0 _—
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\DA021011.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 12.03.2018
Ser.No. DA0210I Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 50,90
LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 148384
ra.- o erNo usL 122,16
Remark Tq. 80% Angle 180° * +/-10°* CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 100 TO 50 RPM
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
148384 961606PT-122 163,32 | 173,32 | 167,12 | 164,94 | 167,94 168,99 @ 16592 166,73 | 167,03 | 161,65
148384 961606PT-122 180,00 | 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
148384 961606PT-122 169,28 | 168,50 | 165,36 | 168,86 | 163,51 @ 165,15 | 166,82 @ 173,29 | 172,81 @ 175,04
148384 961606PT-122 180,00 | 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
148384 961606PT-122 170,33 | 166,82 | 171,51 | 172,62 | 171,70 172,67 | 166,67 @ 168,61 | 174,09 | 172,69
148384 961606PT-122 180,00 | 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
148384 961606PT-122 174,52 | 170,91 | 167,55 | 170,72 | 173,04 172,16 & 169,88 @ 170,77 | 171,25 | 169,99
148384 961606PT-122 180,00 | 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
148384 961606PT-122 174,11 | 172,12 | 169,12 | 175,29 | 172,73 @ 172,91 | 173,28 | 172,55 | 173,32 @ 175,34
148384 961606PT-122 180,00 | 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
148384 961606PT-122 175,47 | 170,56 | 171,32 | 169,04 | 170,73 @ 177,97 | 175,16 @ 170,60 | 173,37 | 172,69
148384 961606PT-122 180,00 | 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
148384 961606PT-122 173,42 | 176,92 | 171,28 | 166,82 | 172,31 174,11 | 171,81 @ 170,25 | 172,05 | 169,76
148384 961606PT-122 180,00 | 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
148384 961606PT-122 176,02 | 174,90 | 170,32 | 172,73 | 173,75 @ 173,17 | 177,63 @ 172,75 | 171,98 | 173,10
148384 961606PT-122 180,00 | 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\DA021011.DFD
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Machine Capability Study Page
Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 12.03.2018
Ser.No. DA0210I Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 50,90
LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 148384
ra.- o erNo usL 122,16
Remark Tg. 80% Angle 180° * +/-10°* CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 100 TO 50 RPM
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
148384 961606PT-122 173,25 | 174,60 | 173,77 | 173,67 | 172,03 @ 176,93 | 170,01 @ 168,44 | 173,49 | 172,70
148384 961606PT-122 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
148384 961606PT-122 175,90 | 169,89 | 173,34 | 176,25 | 174,94 168,67 | 170,64 @ 172,79 | 173,60 | 179,38
148384 961606PT-122 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\DA021011.DFD

SN: DA0210 Page 66 of 67





Homologation of nutrunners

Torque graphs

DA0210
80 % of max. torque

Serial no:

50EAN205NA6
164,0 Nm
180°
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Target torque:

Tool without angle correction

Angle degree:
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Homologation

Right Angle Tool
Type: Cleco-50EAN205NAG

Serial no.: DCO0207
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Homologation of nutrunners

Document no: 005/2018

Date:

Note:

03/06/2019

Test sheet no. 2

Machine Capability Study 30 %

Multi-stage tightening system Speed 50 rpm
Single-stage tightening system ] Speed 100 %
Manufacturer:  Apex Tool Group Serial no:
Test torque: Tg min. + 0.3 (Tqg max. - Tq min.) 90,20 Nm
Hard joint (H) 547,47 Nm / Revolution
Soft joint (L) 44,89 Nm / Revolution

H
Tolerance down / up 83,89-96,51 Nm
Tolerance down / up 7 %
Average torque 91,25 Nm
Standard deviation 0,91 Nm
Torque scatter (99,73%) 5,49 Nm
Cm 2,30
Cimk 1,92
Min. C,, hard/soft (lowest value) 2,30
Min. Cx hard/soft (lowest value) 1,92

Capability is reached if minimum C,, value 21.67

SN: DC0207 Page 3 of 67

Annex 2
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20,00 %
250 rpm
DC0207
Angle degree 30°

Angle degree 360°

L

83,89-96,51 Nm
7%
89,78 Nm
0,60 Nm
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen \Operator Name JMMY WHITTLE Date  14.03.2018
ord.No.  50EAN205NA6 Parttype 50EAN205NA6 \COntr.item yes
Serial No.  DC0207d Char.Descr. 5413-5392/304B Inspection Val. 90,20 6,31 EUSL 96,51
Serial No. 1024149 Unit Nm 631 ILSL 838
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2

Cust.Name Homologation

Reference System 5413-5392/304B

Test Electronic MPRO400GCD-P

Contr.No. Apex_LX Reference Transducer 120/ 1023742 nges. 100
Evaluation from 14.03.2018 09:15:25 to 14.03.2018 09:36:52
Rem. Tq. 30% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

06| usL
' 94 ] X+3
— 94— +
= x+3s
z
m 92 _
S 4 1X
[
~ 90
[*2]
8 X-3s
o 88
—
q— -
Yo
86 —
84— LSL
\ \ \ \ \ \ \ \ \ \
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 | | | < | 0,1
2 16 \ N \ -16 & 99,5 ‘
5§ - | [ -5, % 5
g 127 w w 22 = 70 3 =
2, | | L&D n
[0 = T
£ s | | -8 = o 30 70 &
2 A L2 5 95 '
2 \ \ 8
< 4 \ -4 o 99,5
| | \ | L o 0,1
. 99,99
0— [T T T r T T T 0 0,001 — T T T T f T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
5413-5392/304B [Nm] ND _, 5413-5392/304B [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 90.20 X 91.2454
LSL 83.89 Xmin 89.69 X-3s 88.5019
usL 96.51 Xmax 93.44 X+3s 93.9889
T 12.62 R 3.75 6s 5.4870
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 2.30
Critical capability index Cmk 1.92
¢ The requirements were met (Cm,Cmk) <

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DC0207d Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 90,20
ord. No 50EAN205NAG Ser.No 1024149 LSL 83,89
o e uUSL 96,51

Remark Tq. 30% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 90,38 91,93 91,47 91,96 90,68 90,58 90,09 91,39 90,63 92,26
1024149 5413-5392/304B 43613,00 | 30,25 29,25 30,00 28,75 29,25 29,00 29,75 28,75 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 92,13 92,13 90,21 91,42 91,74 90,75 90,46 92,26 92,43 91,10
1024149 5413-5392/304B 30,25 29,00 28,25 | 43614,0( | 43614,0t 28,75 28,25 31,00 31,00 30,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 90,28 89,79 92,03 91,57 89,89 92,06 93,37 91,64 90,73 93,04
1024149 5413-5392/304B 28,00 | 43613,00 30,25 30,25 | 43613,00 30,25 31,75 30,75 29,25 31,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 90,68 90,68 91,49 91,86 92,53 91,74 92,50 91,52 92,63 92,08
1024149 5413-5392/304B 28,75 29,25 30,25 30,00 30,25 29,75 31,25 30,25 30,25 | 43614,0(
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 90,06 92,11 92,65 90,90 90,46 91,00 90,58 89,86 90,33 90,33
1024149 5413-5392/304B 29,00 30,75 31,00 30,00 29,75 30,00 | 43614,00 28,25 29,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 91,89 90,28 92,38 92,40 90,38 91,37 91,71 92,50 90,73 89,99
1024149 5413-5392/304B 31,00 29,75 | 43615,0( 43616,00 29,75 30,25 29,75 31,25 | 43613,00 28,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 90,16 90,23 90,70 90,97 90,73 90,33 91,05 91,37 90,53 91,91
1024149 5413-5392/304B 29,00 30,00 | 43615,0( 29,75 |43614,0(| 30,00 | 43615,0( 43615,0( 30,25 30,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 89,81 90,33 90,38 90,85 92,08 91,54 91,49 91,98 92,38 92,11
1024149 5413-5392/304B 29,75 | 43614,00 29,00 29,75 29,75 | 43615,0( 30,75 31,00 30,75 | 43615,0(
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DC0207dM .DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018

Ser.No. DC0207d Characteristic

Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 90,20

Ord. No 50EAN205NA6 Ser.No 1024149 LSL 83,89

T o USL 96,51

Remark Tq. 30% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90

1024149 5413-5392/304B 89,99 93,44 91,71 91,49 91,42 90,41 91,44 89,91 89,69 90,36

1024149 5413-5392/304B 29,25 31,00 30,00 30,75 30,25 29,75 29,75 29,25 | 43614,0( 43614,0(

Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100

1024149 5413-5392/304B 90,31 91,07 91,17 92,82 89,79 91,69 92,35 91,91 90,78 91,84

1024149 5413-5392/304B 30,25 31,25 30,25 32,00 | 43614,00 31,00 31,25 30,25 | 43614,00 30,25
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DC0207dM .DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  JJMMY WHITTLE Date 14.03.2018
Ord. No. 50EAN205NA6 Part type 50EAN205NA6 ‘ Contr.item yes
Serial No.  DC0207d Char.Descr. 961606PT-122 Inspection Val. 90,20 6,31 i USL 96,51
Serial No. 155424 Unit Nm  -63L LSL 838 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 120/ 1023742 nges. 100
Evaluation from 14.03.2018 09:15:25 to 14.03.2018 09:36:52
Rem.  Tq. 30% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

96 usL
T oa-
(S
Z
< 92+ 243
N . S oy X% SR T o RL X T o e S X X T T T T g X KT T T O TS T T o0 X — X+3s
T e Yot e ar o St St anat s Ul e S e S sk L SOt 3
s
o
Q 88—
(o]
©
86 —
84— LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3%+3s X+3s
o5 7LSL ‘ >‘( ‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R [y o 01
%20 nE -20 & 99,5
g ] ] L. S 5
A w r —_
515: A F15 8 s 70 30 =)
2 - Iy - & ‘.
2 | S 5 95 !
o i Fe 8
< 5 -5 @ 99,5
] o i) r 0,1
1 Wl 5 99,99
0\\\\\\\\\\\\\\\\\\\\\\\\\\\0 0,001 — T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
961606PT-122 [Nm] ND _, 961606PT-122 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 90.20 X 90.7235
LSL 83.89 Xmin 90.26 X-3s 90.1478
usL 96.51 Xmax 91.11 X+3s 91.2992
T 12.62 R 0.85 6s 1.1515
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 10.96
Critical capability index Cmk 10.05
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 JIMMY WHITTqE Date 14.03.2018
Ser.No. DC0207d Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 90,20
Ord. No 50EAN205NA6 Ser.No 155424 LSL 83,89
T o USL 96,51
Remark Tq. 30% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
155424 961606PT-122 90,47 90,73 90,39 90,91 90,87 90,59 90,76 90,78 90,56 90,36
155424 961606PT-122 27,00 29,00 29,00 29,00 28,00 28,00 28,00 29,00 28,00 29,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
155424 961606PT-122 90,81 90,91 90,69 90,90 90,63 90,90 91,03 90,85 90,79 90,94
155424 961606PT-122 30,00 28,00 27,00 29,00 28,00 28,00 28,00 30,00 30,00 29,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
155424 961606PT-122 90,84 90,51 90,82 90,81 90,49 91,11 90,86 90,58 90,73 91,07
155424 961606PT-122 27,00 28,00 30,00 29,00 28,00 30,00 31,00 30,00 28,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
155424 961606PT-122 90,46 90,82 90,49 90,64 90,83 90,40 90,85 90,90 90,81 90,60
155424 961606PT-122 28,00 28,00 30,00 29,00 29,00 29,00 30,00 29,00 29,00 29,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
155424 961606PT-122 90,76 90,67 90,52 91,04 90,66 91,08 90,71 90,53 90,49 90,52
155424 961606PT-122 28,00 30,00 30,00 29,00 29,00 29,00 29,00 27,00 28,00 29,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
155424 961606PT-122 90,57 90,80 90,54 90,77 90,64 90,62 90,56 90,85 90,87 90,80
155424 961606PT-122 30,00 29,00 30,00 31,00 29,00 29,00 29,00 30,00 28,00 27,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
155424 961606PT-122 90,66 90,94 90,52 91,07 90,82 90,66 90,68 90,73 90,65 90,55
155424 961606PT-122 28,00 29,00 29,00 29,00 28,00 29,00 30,00 30,00 29,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
155424 961606PT-122 90,55 90,74 90,96 90,82 90,83 91,09 90,84 90,74 90,82 91,10
155424 961606PT-122 29,00 29,00 28,00 29,00 29,00 30,00 30,00 30,00 30,00 30,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DC0207d1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DC0207d Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 90,20
Ord. No 50EAN205NA6 Ser.No 155424 LSL 83,89

T o USL 96,51
Remark Tq. 30% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
155424 961606PT-122 90,88 90,92 90,34 90,46 91,09 90,77 90,55 90,54 90,62 90,57
155424 961606PT-122 28,00 30,00 29,00 30,00 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
155424 961606PT-122 90,53 90,65 90,81 90,72 90,55 90,78 90,51 90,26 90,99 90,55
155424 961606PT-122 28,00 29,00 30,00 28,00 28,00 28,00 30,00 29,00 30,00 29,00

Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DC0207d1.DFD
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Homologation of nutrunners

Machine Capability Study 30 %

Torque graphs
50EAN205NA6

DC0207

30°

Angle degree:

Model:
Serial no:

90,2 Nm

Test torque:

Value no. 1

Graph
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name ~ JJIMMY WHITTLE Date 14.03.2018
ord.No.  50EAN205NA6 Parttype 50EAN205NA6 \ Contr.item yes
Serial No.  DC0207c Char.Descr. 5413-5392/304B Inspection Val. 90,20 6,31 i USL 96,51
Serial No. 1024149 Unit Nm 631 ILSL 838
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 120/ 1023742 nges. 100
Evaluation from 14.03.2018 08:32:23 to 14.03.2018 08:53:50
Rem.  Tq. 30% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM
06| usL
' 94;
€
z
g 92 - — - % 7777777 3(7 77777777777 7\< 7777777777777 ;"‘35
» | A X A\ X » X
90— Jf&% ;’ﬁ%@zﬁ X % e L\ I\ - _ 2 %Jmfw# A%
8 %0 Tl S/ \ s Yo N&wﬁif MW, § sl e
HhBBT— - — - — - — - — - — - — - — - — - — - — - - - s - - — X-3s
—
q— -
Yo
86 —
84— LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-3s  X+3s X-3s _ X#3s
o5 7LSL ‘ >‘( ‘ USLﬁ o5 LSL >‘( ‘ USL 0,001
N i ‘ | | F 1 99,99 ‘ ‘ o1
220 . \ | ‘ - 20 ) 99,5 i % ’
§ - | | -z, % i - 5
15+ —15 @ )
g w w FS w70 ‘ 3
2, - | | - &2 | 3
S10- 0y ¢ i ©oA
2 1 | | Fo2 5 | 95
o 1 | | S ! |
< 5 -5 © | 99,5
] b ! L 24 0,1 T !
] C | | 99,99
0— [T T T T T T T T T T T T 0 0,001 — T T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
5413-5392/304B [Nm] ND _, 5413-5392/304B [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 90.20 X 89.7789
LSL 83.89 Xmin 88.68 X-3s 87.9765
usL 96.51 Xmax 91.44 X+3s 91.5813
T 12.62 R 2.76 6s 3.6048
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 3.50
Critical capability index = Cmk 3.27
¢ The requirements were met (Cm,Cmk) @

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DC0207c Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 90,20
ord. No 50EAN205NAG Ser.No 1024149 LSL 83,89
o e uUSL 96,51

Remark Tq. 30% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 89,37 89,62 89,57 90,58 90,97 90,13 89,62 89,64 89,35 90,13
1024149 5413-5392/304B 359,00 | 358,50 & 350,75 | 353,25 | 362,25 @ 364,25 360,25 353,00 @ 356,00 | 355,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 90,04 90,13 91,00 90,70 89,17 89,74 89,35 90,06 89,47 89,27
1024149 5413-5392/304B 354,25 | 379,50 @ 360,75 | 359,25 | 350,75 @ 372,25 367,50 360,25 | 348,00 | 353,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 89,49 90,75 88,83 90,13 90,09 89,15 89,89 89,32 89,05 89,22
1024149 5413-5392/304B 366,00 | 366,00 @ 342,00 | 354,25 | 364,75 @ 341,50 379,75 353,25 | 368,50 | 335,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 89,79 89,89 88,73 91,00 89,49 90,13 90,09 89,39 88,93 89,35
1024149 5413-5392/304B 364,25 | 355,25 | 356,75 | 359,25 | 366,75 @ 352,50 362,00 364,25 | 349,00 | 360,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 90,83 89,20 89,54 89,32 90,75 89,91 89,64 89,54 89,25 89,52
1024149 5413-5392/304B 365,50 | 360,75 | 348,25 | 345,75 | 366,25 @ 374,00 352,25 363,75 | 346,25 | 363,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 90,13 90,60 90,28 88,73 90,26 89,35 89,67 89,35 89,86 89,74
1024149 5413-5392/304B 355,00 | 364,00 @ 356,50 | 360,50 | 355,00 352,00 350,50 361,50 @ 350,75 | 347,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 89,27 89,62 90,70 90,65 89,74 91,44 90,04 89,79 89,42 90,48
1024149 5413-5392/304B 349,25 | 370,50 | 357,00 | 351,75 | 352,00 @ 364,50 361,25 346,25 | 360,75 | 354,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 89,25 90,63 89,25 89,44 90,31 89,42 89,99 89,86 89,02 89,05
1024149 5413-5392/304B 362,25 | 354,00 @ 347,75 | 349,25 | 344,50 @ 350,25 353,50 @ 355,00 @ 342,50 | 348,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\DC0207cM.DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DC0207c Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 90,20
Ord. No 50EAN205NA6 Ser.No 1024149 LSL 83,89

T o USL 96,51
Remark Tq. 30% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024149 5413-5392/304B 89,47 89,62 90,04 89,81 89,86 89,49 90,68 88,68 90,75 90,80
1024149 5413-5392/304B 349,00 355,00 366,50 356,00 371,50 350,75 360,25 341,50 360,50 363,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 89,52 89,99 89,91 89,27 89,05 89,52 88,95 90,60 88,75 89,67
1024149 5413-5392/304B 349,50 356,50 364,25 347,75 356,25 338,25 360,75 357,50 347,50 362,75

Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\DC0207cM.DFD
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Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen ‘ Operator Name  JJMMY WHITTLE Date 14.03.2018
Ord. No. 50EAN205NAG6 Part type 50EAN205NAG6 ‘ Contr.item yes
Serial No.  DC0207c Char.Descr. 961606PT-122 Inspection Val. 90,20 6,31 i USL 96,51
Serial No. 155424 Unit Nm  -63L LSL 838 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 120 / 1023742 nges. 100
Evaluation from 14.03.2018 08:32:23 to 14.03.2018 08:53:50
Rem.  Tq. 30% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

06| usL
T oa-
(S
Z
N 92 ~
s
o
Q 88—
(o]
©
86 —
84— LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-38r3s *-3%+3s
o5 7LSL ‘ )‘<‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R 1] o 01
%20 e -20 & 99,5
g | 1 -3, % 5
g157 il P2 e 30 g
o ] e O o
210° 1 1 ETR TR 70 %
2 1 Fo2 5 95 '
o il Fe S
< 5 -5 @ 99,5
] 1 il C 4 0,1
] | N r 99,99
0\\\\\\\\\\\\\\\I\\\\\\\\\\\\0 0,001 — T T T T T T T T T T T
84 85 86 87 88 89 90 91 92 93 94 95 96 97 84 85 86 87 88 89 90 91 92 93 94 95 96 97
961606PT-122 [Nm] ND _, 961606PT-122 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 90.20 X 90.4360
LSL 83.89 Xmin 90.20 X-3s 89.9986
usL 96.51 Xmax 90.94 X+3s 90.8734
T 12.62 R 0.74 6s 0.8749
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 14.43
Critical capability index Cmk 13.89
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 JIMMY WHITTqE Date 14.03.2018
Ser.No. DC0207c Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 90,20
ord. No 50EAN205NAG Ser.No 155424 LSL 83,89
o e uUSL 96,51

Remark Tq. 30% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
155424 961606PT-122 90,40 90,47 90,37 90,26 90,36 90,45 90,44 90,33 90,27 90,50
155424 961606PT-122 351,00 | 351,00 @ 340,00 | 348,00 | 353,00 354,00 354,00 349,00 351,00 | 346,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
155424 961606PT-122 90,44 90,64 90,56 90,56 90,26 90,40 90,20 90,63 90,31 90,22
155424 961606PT-122 350,00 | 371,00 @ 352,00 | 351,00 | 348,00 367,00 358,00 353,00 @ 338,00 | 344,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
155424 961606PT-122 90,24 90,94 90,26 90,63 90,41 90,44 90,60 90,32 90,32 90,32
155424 961606PT-122 354,00 | 357,00 @ 339,00 | 349,00 | 365,00 335,00 370,00 349,00 @ 363,00 | 338,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
155424 961606PT-122 90,74 90,65 90,36 90,40 90,42 90,54 90,63 90,28 90,34 90,24
155424 961606PT-122 355,00 | 353,00 @ 352,00 @ 351,00 | 368,00 @ 343,00 353,00 355,00 @ 341,00 | 355,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
155424 961606PT-122 90,58 90,50 90,20 90,35 90,41 90,33 90,59 90,55 90,39 90,48
155424 961606PT-122 362,00 | 355,00 @ 347,00 | 339,00 | 363,00 368,00 347,00 354,00 @ 339,00 | 354,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
155424 961606PT-122 90,56 90,44 90,26 90,27 90,33 90,59 90,48 90,50 90,38 90,60
155424 961606PT-122 350,00 | 353,00 @ 351,00 | 354,00 | 348,00 @ 349,00 342,00 355,00 @ 347,00 | 339,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
155424 961606PT-122 90,27 90,57 90,40 90,59 90,64 90,60 90,54 90,37 90,47 90,52
155424 961606PT-122 340,00 | 369,00 @ 350,00 | 347,00 | 348,00 @ 354,00 354,00 337,00 @ 354,00 | 351,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
155424 961606PT-122 90,22 90,46 90,20 90,46 90,68 90,46 90,46 90,45 90,25 90,46
155424 961606PT-122 356,00 | 347,00 @ 343,00 | 339,00 | 337,00 @ 340,00 350,00 350,00 @ 338,00 | 340,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\DC0207¢c1.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DC0207c Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 90,20
ord. No 50EAN205NAG Ser.No 155424 LSL 83,89
o e uUSL 96,51

Remark Tq. 30% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 5 SEC OFF; 250 TO 50 RPM

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
155424 961606PT-122 90,35 90,70 90,45 90,36 90,66 90,52 90,41 90,23 90,51 90,57
155424 961606PT-122 339,00 | 350,00 @ 355,00 | 351,00 | 370,00 @ 342,00 352,00 336,00 351,00 | 354,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
155424 961606PT-122 90,38 90,54 90,47 90,36 90,34 90,27 90,20 90,67 90,26 90,34
155424 961606PT-122 342,00 | 351,00 @ 354,00 | 340,00 | 353,00 332,00 355,00 350,00 @ 341,00 | 355,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\DC0207¢c1.DFD
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Homologation of nutrunners

Machine Capability Study 30 %

Torque graphs
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Homologation of nutrunners

Document no:

Date:

Note:

005/2018
03/06/2019

Annex 2

Page 2 of 3

Test sheet no. 3

Machine Capability Study 80 %

Multi-stage tightening system

Single-stage tightening system ]

Manufacturer: Apex Tool Group

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

Hard joint (H) 1047,62 Nm / Revolution

Soft joint (L) 85,67 Nm / Revolution
H

Tolerance down / up 160,15 - 184,25 Nm

Tolerance down / up 7%
Average torque 174,60 Nm
Standard deviation 1,77 Nm
Torque scatter (99,73%) 10,62 Nm
Cn 2,27
Cok 1,82

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

Capability is reached if minimum C,, value 21.67

Speed 50 rpm 20,0 %
Speed 100 % 250 rpm
Serial no: DC0207
172,20 Nm
Angle degree 30°
Angle degree 360°
L
160,15 - 184,25 Nm
7 %
171,35 Nm
1,18 Nm
7,11 Nm
3,39
3,15
2,27
1,82
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen ‘ Operator Name ~ JJIMMY WHITTLE Date 14.03.2018
Ord. No.  50EAN205NAG Parttype SOEAN205NAG | Contr.tem yes
Serial No.  DC0207h Char.Descr. 5413-5392/304B Inspection Val. 172,20 12,05 'USL 184,25
,,,,,,,,,, N
Serial No. 1024149 Unit Nm -12,05 : LSL 160,15
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 14.03.2018 11:24:35 to 14.03.2018 12:10:47
Rem.  Tq.80% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM
185 USL
18043 - — - — - — - - — - — - — X+3s
S ]
Z 1 x &
5 \ X ] “ x %% / _
gmwﬁ/ AR @‘\%*\7% fig'& v f;f L *f*f\ A
2 X kY SR RY
& 170
8. S — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — = — = — X-3s
& ]
et ]
<t 4
10 165 N
160 LsL
\ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _ X+3s X-3s _ X+3s
o5 7LSL )‘< USLﬁ o5 LSL ‘ )‘< ‘ USL 0,001
] C 1 99,99
o \ = 1 1 | 0.1
%20 : —20 & 99,5 ‘ ‘
§ - | F g, % | 1 5
g 15 E ; 15 % ,o\?. 70 n ] 30 g
© 1 r9 T | \ o
% 10 - - 10 ..q_J o 30 : : 70 <
2 o2 5 95 '
o r | |
< 5 -5 o ‘ ‘ 99,5
3 r « 0,1 ‘
] C | | 99,99
O T LI O | ‘ o TT ‘ T T T O 0,001 T T T T T T T T T T T T T
160 165 170 185 160 165 170 175 180 185
5413—5392/304B [Nm] ND o 5413-5392/304B [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 172.20 X 174.6025
LSL 160.15 Xmin 171.31 X-3s 169.2906
usL 184.25 Xmax 177.86 X+3s 179.9144
T 24.10 R 6.55 6s 10.6238
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 2.27
Critical capability index = Cmk 1.82
¢ The requirements were met (Cm,Cmk) @

APEX VDI/VDE 2647 VO.

1

Apex Tool Group GmbH
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DC0207h Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 172,20
ord. No 50EAN205NAG Ser.No 1024149 LSL 160,15
o e uUSL 184,25

Remark Tqg. 80% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 174,87 | 175,44 | 172,49 | 173,53 | 177,34 174,15 | 175,49 176,31 | 172,80 | 175,80
1024149 5413-5392/304B 29,25 30,25 29,00 29,75 31,50 31,00 32,00 30,75 29,75 32,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 176,26 | 172,29 | 176,98 | 176,31 | 17554 @ 174,15 | 175,74 | 171,82 | 172,39 @ 175,44
1024149 5413-5392/304B 31,50 30,25 32,00 32,00 31,75 30,25 31,50 30,00 30,25 30,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 172,03 | 177,86 | 176,11 | 172,24 | 171,31 173,58 | 174,82 @ 172,18 | 172,80 | 171,98
1024149 5413-5392/304B 29,25 31,25 32,25 30,00 29,50 30,50 31,25 29,75 29,25 30,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 176,83 | 176,36 | 175,38 | 172,34 | 176,47 @ 171,98 | 171,31 @ 174,45 | 176,16 | 173,42
1024149 5413-5392/304B 31,25 30,75 31,25 30,25 30,50 28,75 28,75 30,75 30,75 29,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 172,86 | 176,47 | 175,54 | 173,78 | 174,45 176,05 | 174,15 173,78 | 176,57 | 172,70
1024149 5413-5392/304B 30,25 30,50 30,25 28,75 30,75 30,50 30,00 29,75 31,00 28,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 176,00 | 176,26 | 173,32 | 171,98 | 174,97 173,01 | 177,29 @ 177,09 | 173,16 | 174,45
1024149 5413-5392/304B 30,50 31,00 30,00 29,25 30,00 29,75 32,50 31,50 29,25 30,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 175,64 | 175,49 | 176,31 | 176,11 | 176,52 @ 176,16 | 175,02 @ 172,44 | 17590 | 173,16
1024149 5413-5392/304B 32,00 30,00 29,50 31,00 31,50 30,50 30,00 28,75 31,00 29,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 173,53 | 175,38 | 176,11 | 172,39 | 17523 172,86 | 172,60 @ 175,80 | 176,78 | 173,42
1024149 5413-5392/304B 29,25 29,75 31,25 29,50 29,00 28,50 29,25 30,25 30,75 30,75
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DC0207hM .DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DCO0207h Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 172,20
Ord. No 50EAN205NA6 Ser.No 1024149 LSL 160,15

) ) T USL 184,25
Remark Tq. 80% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024149 5413-5392/304B 175,07 176,21 172,70 172,60 172,24 174,97 177,45 177,34 177,45 176,62
1024149 5413-5392/304B 29,75 31,00 28,75 29,25 29,25 30,75 31,00 31,25 30,75 31,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 173,53 175,59 176,16 172,18 172,80 174,15 171,98 175,02 174,35 176,36
1024149 5413-5392/304B

28,75 29,75 30,50 30,25 29,25 29,75 28,00 32,00 31,25 32,25

Apex Tool Group GmbH

\\htwe0006\A ppData\ QUWA\QWE\M essWert\2018\DC0207hM.DFD

SN: DC0207 Page 21 of 67






Machine Capability Study Page 1/1

Tool System

Plant ATG Westhausen ‘ Operator Name ~ JJMMY WHITTLE Date  14.03.2018
Ord.No.  S0EAN205NA6 Parttype 50EAN205NAG | Contr.tem yes
Serial No.  DC0207h Char.Descr. 961606PT-122 Inspection Val. 17220 12,05 i USL 184,25

Serial No. 155424 Unit Nm  -1205 ILSL 16015
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 14.03.2018 11:24:35 to 14.03.2018 12:10:47

Rem.  Tq. 80% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

185 USL
t 180
5 ]
Z 1
N TS 5 I L A e R e T T T s S x =k —_ 43s
o P 0 P00 oo X2 5o e S0 000 200 PRSI R R 968500500 S5 X %35
G 170
© -
—
g ]
S ]
165
160 LsL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3%+3s X
o5 7LSL ‘ )‘< ‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R ] o 01
%20 b 20 = 99,5
§ - 1] -3, % 5
g Sz o o &
2 - Il - & ‘.
2 1 ‘ Foo2 5 95 '
o | Il | Fe 8
< 5 -5 @ 99,5
] | | C @ 0,1
] J m L 99,99
O\\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘0 0,001 | | T | |
160 165 170 175 180 185 160 165 170 175 180 185
961606PT-122 [Nm] ND _, 961606PT-122 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 172.20 X 173.2154
LSL 160.15 Xmin 172.44 X-3s 172.0820
usL 184.25 Xmax 174.22 X+3s 174.3488
T 24.10 R 1.78 6s 2.2668
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 10.63
Critical capability index = Cmk 9.74
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DC0207h Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 172,20
ord. No 50EAN205NAG Ser.No 155424 LSL 160,15
o e uUSL 184,25

Remark Tqg. 80% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
155424 961606PT-122 173,80 | 173,54 | 173,44 | 172,89 | 173,76 @ 174,22 | 173,54 @ 173,59 | 172,96 | 172,57
155424 961606PT-122 29,00 30,00 28,00 29,00 31,00 31,00 32,00 31,00 29,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
155424 961606PT-122 173,64 | 173,10 | 173,06 | 173,19 | 173,97 173,62 | 173,00 172,91 | 172,71 | 173,20
155424 961606PT-122 31,00 30,00 31,00 32,00 31,00 30,00 31,00 29,00 29,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
155424 961606PT-122 172,87 | 173,50 | 172,63 | 173,43 | 172,55 172,59 | 173,30 @ 172,76 | 172,96 | 173,30
155424 961606PT-122 29,00 31,00 31,00 29,00 29,00 30,00 31,00 29,00 29,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
155424 961606PT-122 173,57 | 173,09 | 172,92 | 173,66 | 173,52 @ 173,51 | 173,13 | 172,98 | 173,78 | 173,42
155424 961606PT-122 31,00 30,00 31,00 30,00 30,00 28,00 28,00 30,00 31,00 29,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
155424 961606PT-122 173,43 | 173,26 | 172,78 | 173,17 | 173,82 @ 172,78 | 173,52 | 173,00 | 173,47 | 173,27
155424 961606PT-122 30,00 30,00 30,00 28,00 31,00 30,00 30,00 29,00 31,00 28,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
155424 961606PT-122 173,08 | 173,28 | 173,10 | 173,24 | 172,99 172,84 | 173,26 = 173,50 | 172,98 | 173,40
155424 961606PT-122 30,00 30,00 30,00 28,00 29,00 29,00 32,00 31,00 29,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
155424 961606PT-122 173,20 | 172,59 | 173,29 | 173,19 | 172,98 173,09 | 172,83 @ 172,96 | 173,04 | 173,01
155424 961606PT-122 31,00 30,00 29,00 31,00 31,00 30,00 29,00 28,00 31,00 28,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
155424 961606PT-122 172,44 | 172,94 | 172,85 | 173,68 | 173,11 @ 173,44 | 172,77 @ 173,58 | 172,94 | 172,87
155424 961606PT-122 29,00 29,00 31,00 29,00 29,00 28,00 29,00 30,00 30,00 30,00
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Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DCO0207h Characteristic

Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 172,20

Ord. No 50EAN205NA6 Ser.No 155424 LSL 160,15

) ) T USL 184,25

Remark Tq. 80% hard * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
155424 961606PT-122 173,48 173,69 173,22 173,07 173,95 173,06 173,36 173,47 173,00 173,11
155424 961606PT-122 29,00 28,00 29,00 29,00 31,00 31,00 31,00 30,00 31,00 28,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
155424 961606PT-122 172,94 174,17 173,13 172,98 173,75 172,91 174,04 172,83 172,75 173,58
155424 961606PT-122 29,00 30,00 30,00 28,00 30,00 28,00 32,00 31,00 30,00 32,00
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Homologation of nutrunners

Machine Capability Study 80 %

Angle degree:
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Torque graphs
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Control System

Machine Capability Study Page 1/1

Plant ATG Westhausen ‘ Operator Name  JJMMY WHITTLE Date 14.03.2018
Ord. No. 50EAN205NA6 Part type 50EAN205NA6 ‘ Contr.item yes
Serial No.  DC0207g Char.Descr. 5413-5392/304B Inspection Val. 172,20 12,05 i USL 184,25

Serial No. 1024149 Unit Nm  -1205 ILSL 16015
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 14.03.2018 10:20:03 to 14.03.2018 11:06:15
Rem.  Tq. 80% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

185 usL
" 180
S ]
Z‘ |
QI75+— - — - — - (— % — - — - — X < T T T T T T T T T X+3s
o 7 \ 7
e N DA A s .
N LR N - 4= 5 7%1% Ay S\ X
& 170 J "o Y o
) - - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — X-3s
<t 4
L 165
160 LsL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X35 X+3s
o5 7LSL ‘ >‘( ‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R I . o 01
%20 \ \ -20 & 99,5
§ - | \ - g, % 5
g 15 E | | ; 15 % ,o\?. 70 30 g
© 1 re O o
210° | | ETR TR 70 %
2 1 | | Fo2 5 95
a 1 | | F_
< 5 -5 @ 99,5
] ! r 0,1
] C 99,99
0— L L O A 0 0,001
160 165 170 175 180 185 160 165 170 175 180 185
5413-5392/304B [Nm] ND _, 5413-5392/304B [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 172.20 X 171.3490
LSL 160.15 Xmin 169.45 X-3s 167.7948
usL 184.25 Xmax 175.18 X+3s 174.9032
T 24.10 R 5.73 6s 7.1084
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 3.39
Critical capability index = Cmk 3.15
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 JIMMY WHITTqE Date 14.03.2018
Ser.No. DC0207g Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 172,20
ord. No 50EAN205NAG Ser.No 1024149 LSL 160,15
o e uUSL 184,25

Remark Tq. 80% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 172,24 | 173,47 | 172,91 | 170,48 | 169,66 170,38 | 170,74 @ 170,84 | 171,57 | 173,16
1024149 5413-5392/304B 370,25 | 363,50 & 358,25 | 357,50 | 331,25 @ 339,25 335,00 347,00 @ 330,00 | 350,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 171,41 | 171,72 | 170,43 | 171,31 | 175,02 @ 169,76 | 170,17 @ 171,41 | 175,18 | 172,55
1024149 5413-5392/304B 351,50 | 348,25 | 305,25 | 344,25 | 356,75 | 329,00 335,75 337,75 | 357,00 | 317,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 171,87 | 173,99 | 171,20 | 171,67 | 171,15 170,79 | 170,58 @ 170,07 | 170,12 | 170,43
1024149 5413-5392/304B 326,50 | 355,50 | 309,50 | 342,50 | 351,00 @ 309,25 318,50 @ 334,75 | 329,00 | 330,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 173,84 | 172,70 | 171,62 | 174,30 | 171,87 @ 170,38 | 172,08 @ 173,73 | 171,46 | 171,15
1024149 5413-5392/304B 352,50 | 322,50 | 329,25 | 359,00 | 343,75 @ 326,00 347,00 341,00 @ 349,75 | 334,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 171,26 | 171,72 | 170,79 | 170,89 | 171,93 @ 169,45 | 172,39 @ 171,93 | 169,97 @ 171,67
1024149 5413-5392/304B 348,00 | 347,00 @ 346,25 | 344,00 | 343,00 333,75 351,75 351,50 | 312,00 | 361,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 170,79 | 169,91 | 172,70 A 170,84 | 171,57 172,18 | 170,28 @ 171,62 | 169,86 | 171,98
1024149 5413-5392/304B 339,00 | 342,50 @ 354,25 | 343,75 | 360,75 @ 358,75 344,75 @ 350,75 | 351,50 | 349,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 170,48 | 170,64 | 171,46 | 170,89 | 170,17 @ 171,31 | 172,96 @ 169,86 | 171,41 @ 170,48
1024149 5413-5392/304B 342,50 | 360,25 | 340,00 | 355,00 | 350,25 @ 355,00 364,75 331,75 | 352,25 | 364,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 171,67 | 170,58 | 170,69 | 170,27 | 171,77 @ 169,97 | 170,69 @ 170,89 | 170,43 | 170,43
1024149 5413-5392/304B 360,75 | 360,50 | 352,25 | 358,75 | 372,50 & 355,50 357,00 361,50 @ 349,50 | 364,00
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Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DC0207g Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 172,20
Ord. No 50EAN205NA6 Ser.No 1024149 LSL 160,15

T o USL 184,25
Remark Tq. 80% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024149 5413-5392/304B 170,33 | 171,26 | 170,43 | 170,58 | 170,22 @ 170,53 | 170,07 @ 173,63 | 172,08 | 170,95
1024149 5413-5392/304B 352,50 344,75 357,25 346,25 360,25 350,25 358,00 366,75 358,25 352,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 170,38 | 172,03 | 170,84 | 172,39 | 171,67 @ 172,08 | 172,91 @ 170,28 | 171,31 170,84
1024149 5413-5392/304B 359,00 359,25 351,75 355,25 367,75 357,75 367,25 348,50 352,25 360,00
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Tool System

Plant ATG Westhausen ‘ Operator Name ~ JJMMY WHITTLE Date  14.03.2018
Ord.No.  S0EAN205NA6 Parttype 50EAN205NAG | Contr.tem yes
Serial No.  DC0207g Char.Descr. 961606PT-122 Inspection Val. 17220 12,05 i USL 184,25

Serial No. 155424 Unit Nm  -1205 ILSL 16015
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 14.03.2018 10:20:03 to 14.03.2018 11:06:15

Rem.  Tq. 80% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

185 USL
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0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3¢-3s X-38+3s
o5 7LSL ‘)‘<‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R 11 o 01
%20 e 20 = 99,5
3 - 1l -, 5
g | Sz o o &
2 - I - & ‘.
2 ‘ S 5 95 !
£ 1 [ [ Fe S
< 5 | -5 © 99,5
] Tl C o 0,1
1 J ‘m - 1 99,99
O\\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘0 0,001 | | T T | |
160 165 170 175 180 185 160 165 170 175 180 185
961606PT-122 [Nm] ND _, 961606PT-122 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 172.20 X 172.6417
LSL 160.15 Xmin 172.20 X-3s 171.8706
usL 184.25 Xmax 173.43 X+3s 173.4128
T 24.10 R 1.23 6s 1.5423
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 15.63
Critical capability index = Cmk 15.05
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DC0207g Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 172,20
Ord. No 50EAN205NA6 Ser.No 155424 LSL 160,15
T o USL 184,25
Remark Tq. 80% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
155424 961606PT-122 172,44 | 173,43 | 172,71 | 172,55 | 172,23 172,59 | 172,28 @ 172,63 | 172,82 | 172,79
155424 961606PT-122 366,00 | 354,00 @ 351,00 | 351,00 | 323,00 @ 334,00 324,00 338,00 @ 319,00 | 345,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
155424 961606PT-122 173,03 | 172,78 | 172,41 | 172,56 | 172,52 @ 172,42 | 172,26 @ 172,62 | 172,53 | 172,79
155424 961606PT-122 347,00 | 336,00 @ 301,00 | 337,00 | 348,00 @ 323,00 331,00 334,00 @ 348,00 | 313,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
155424 961606PT-122 172,82 | 172,86 | 172,80 | 172,81 | 172,68 @ 172,67 | 172,43 @ 172,29 | 172,56 | 172,77
155424 961606PT-122 318,00 | 348,00 @ 302,00 | 335,00 | 342,00 302,00 318,00 331,00 @ 321,00 | 321,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
155424 961606PT-122 173,26 | 172,85 | 172,50 | 172,74 | 172,55 @ 172,21 | 172,72 | 172,75 | 172,63 | 172,77
155424 961606PT-122 346,00 | 330,00 @ 328,00 @ 351,00 | 336,00 @ 320,00 337,00 333,00 338,00 | 330,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
155424 961606PT-122 172,43 | 172,86 | 172,48 | 172,80 | 172,76 @ 172,45 | 172,67 @ 172,22 | 172,78 | 172,73
155424 961606PT-122 337,00 | 350,00 @ 338,00 @ 337,00 | 335,00 323,00 347,00 341,00 @ 303,00 | 353,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
155424 961606PT-122 172,37 | 172,70 | 172,99 | 172,32 | 172,86 @ 172,86 | 172,51 @ 172,88 | 172,25 | 173,01
155424 961606PT-122 334,00 | 335,00 350,00 | 336,00 | 352,00 351,00 337,00 349,00 @ 342,00 | 338,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
155424 961606PT-122 172,31 | 172,73 | 172,88 | 172,54 | 172,29 @ 172,72 | 172,61 @ 172,28 | 172,77 | 172,20
155424 961606PT-122 338,00 | 354,00 @ 335,00 | 350,00 | 340,00 @ 350,00 355,00 321,00 @ 350,00 | 355,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
155424 961606PT-122 173,14 | 172,21 | 172,83 | 172,58 | 172,95 172,43 | 172,70 | 172,62 | 172,71 @ 172,54
155424 961606PT-122 352,00 | 355,00 @ 350,00 | 354,00 | 370,00 351,00 351,00 354,00 @ 348,00 | 355,00
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Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DC0207g Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 172,20
ord. No 50EAN205NAG Ser.No 155424 LSL 160,15
o e uUSL 184,25

Remark Tq. 80% soft * +/-7% * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
155424 961606PT-122 172,38 | 172,87 | 172,46 | 172,48 | 172,34 @ 172,40 | 172,42 @ 173,10 | 172,58 | 172,96
155424 961606PT-122 342,00 | 336,00 @ 351,00 | 339,00 | 352,00 @ 340,00 353,00 355,00 @ 352,00 | 350,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
155424 961606PT-122 172,79 | 172,76 | 172,63 | 172,71 | 172,63 @ 173,24 | 173,15 172,30 | 172,62 | 172,32
155424 961606PT-122 352,00 | 352,00 @ 339,00 @ 350,00 | 369,00 351,00 354,00 339,00 @ 350,00 | 354,00
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Homologation of nutrunners

Machine Capability Study 80 %

Torque graphs
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Homologation of nutrunners

Annex 2
Document no: 005/2018
Date: 03/06/2019 Page 3 of 3
Test sheet no. 4
Machine Capability Study 100 %
Multi-stage tightening system Speed 50 rpm 20,0 %
Single-stage tightening system [l Speed 100 % 250 rpm
Manufacturer: Apex Tool Group Serial no: DC0207
Test torque: Tq max. 205,00 Nm
Hard joint (H) 1245,34 Nm / Revolution Angle degree 30°
Soft joint (L) 102,39 Nm / Revolution Angle degree 360°
H L
a) Tolerance down / up 190,65 - 219,35 Nm 190,65 - 219,35 Nm
Tolerance down / up 7% 7%
Average torque 207,56 Nm 204,77 Nm
Standard deviation 2,34 Nm 1,63 Nm
Torque scatter (99,73%) 14,02 Nm 9,79 Nm
Cn 2,05 2,93
Crnk 1,68 2,88
b) Min. C, hard/soft (lowest value) 2,05
Min. C, hard/soft (lowest value) 1,68
Capability is reached if minimum C,, value 21.67
Note:
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Control System

Machine Capability Study Page 1/1

Plant ATG Westhausen | OperatorName  IMMY WHITTLE | Date  13.03.2018
Ord. No. 50EAN205NA6 Part type 50EAN205NA6 ‘ Contr.item yes
Serial No.  DC0207b Char.Descr. 5413-5392/304B Inspection Val. 20500 14,35 i USL 219,35

Serial No. 1024149 Unit Nm  -1435 ILSL 19065
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 13.03.2018 03:21:24 to 13.03.2018 04:52:09
Rem.  Tq. 100% hard * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

220 USL
L T et e X+3s
= I % .

o 210 b 5%\ M / \\ / \ 7 7? \ / \\ >§ // \ ?<>§ ﬂ@( | Nﬁ _
S T ,,H\*ng*\*+*\?%é**®*\ RWARVETWIVERVE **j@ ool 1 X
& 205 Yool dedie K X X/ %X% okt X | <
[*2] 4
3 ]
$200 C T T T T T T T T T T T T T T T T T T T T T T s e s s s x-3s
—
g ]
0 ]
195
190 \ \ \ \ \ \ \ \ \ \ s
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _ X+3s X-3s _ X+3s
o5 7LSL ‘ >‘( ‘ USLﬁ o5 LSL ‘ >‘( USL 0,001
] C 1 99,99 | |
ro | | | o ‘ ‘ 0,1
220 ‘ : ‘ -20 & 99,5 ‘
§ | | | F g, % | 5
g 15+ | | | —15 % T 70 I 30 g
@ | | | Sy | ; o
210 | ‘ | F10s & 30 | 0 g
2 1 ‘ Foo2 5 95 '
< 5- | | | "5 o | 99,5
] ! | | r 0,1 - '
] 1 n 1 ‘ | 99,99
O [rrroryrrrrrpr Tt T T T T T O 0,001 [ | [ [ | T [ | [
190 195 200 205 210 215 220 190 195 200 205 210 215 220
5413-5392/304B [Nm] ND _, 5413-5392/304B [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 205.00 X 207.5570
LSL 190.65 Xmin 203.82 X-3s 200.5445
usL 219.35 Xmax 211.45 X+3s 214.5695
T 28.70 R 7.63 6s 14.0249
N<T> 100 p<t> 99.99998 %
N >usL 0 p>usL 0.00002%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 2.05
Critical capability index = Cmk 1.68
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2018\DC0207bM .DFD
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Machine Capability Study Page

Control System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 13.03.2018
Ser.No. DC0207b Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 205,00
ord. No 50EAN205NAG Ser.No 1024149 LSL 190,65
o e uUSL 219,35

Remark Tqg. 100% hard * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 210,42 | 208,61 | 208,46 | 209,75 | 206,65 @ 205,78 | 204,80 @ 205,16 | 210,94 | 204,95
1024149 5413-5392/304B 31,00 29,25 30,25 32,75 30,75 | 43615,0( 30,00 31,00 32,50 | 43615,0(
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 210,11 | 209,85 | 210,88 | 204,43 | 210,57 @ 210,42 | 204,85 @ 205,00 | 205,78 | 206,76

1024149 5413-5392/304B 43616,00 | 32,50 32,50 | 43615,00 31,75 32,25 30,00 | 43616,00 30,75 31,00

Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 204,85 | 205,00 | 210,47 | 209,96 | 205,05 205,83 | 204,33 211,14 | 210,42 @ 209,96
1024149 5413-5392/304B 30,00 31,00 32,00 31,75 30,00 30,25 29,75 32,00 31,25 | 43616,0(
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 205,52 | 207,89 | 206,81 | 210,01 | 211,45 205,41 | 207,94 205,72 | 210,42 | 205,16
1024149 5413-5392/304B 28,75 31,25 | 43615,0( 43616,0( 31,00 29,25 30,00 30,25 31,25 | 43614,0(
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 209,49 | 209,90 | 209,23 | 204,85 | 204,59 @ 205,83 | 207,48 208,36 | 205,26 | 210,78
1024149 5413-5392/304B 30,25 | 43615,00 30,25 30,75 30,25 30,25 | 43615,00 30,25 29,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 208,92 | 205,05 | 204,33 | 208,25 | 210,32 @ 205,57 | 206,14 @ 203,82 | 204,85 | 208,72

1024149 5413-5392/304B 43615,00 | 30,25 30,00 31,00 | 43615,0(  43614,0( 29,25 30,25 | 43614,00 31,25

Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 205,05 204,90 | 210,57 @ 209,90 @ 209,28 | 210,16 | 204,59 | 204,90 & 208,92 | 208,98
1024149 5413-5392/304B 29,75 30,00 31,00 31,25 31,00 31,75 | 43614,0(| 43614,0( 30,75 30,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 206,09 205,93 | 205,31 210,21 @ 209,18 | 209,08 | 205,05 | 208,10 | 205,41 | 208,51
1024149 5413-5392/304B 29,25 30,00 28,75 | 43616,00 30,75 |43615,0() 29,00 30,00 29,25 31,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DC0207bM .DFD
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Machine Capability Study Page

Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 13.03.2018
Ser.No. DC0207b Characteristic

Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 205,00

Ord. No 50EAN205NA6 Ser.No 1024149 LSL 190,65

) ) T USL 219,35

Remark Tq. 100% hard * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024149 5413-5392/304B 204,59 211,30 210,06 205,88 206,60 206,14 205,98 209,49 207,38 204,95
1024149 5413-5392/304B 29,25 31,75 31,00 43614,00| 29,25 30,25 30,25 30,75 | 43614,0( 29,75
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 210,16 203,97 209,23 210,47 209,13 210,52 209,80 209,44 205,72 205,52
1024149 5413-5392/304B 30,75 29,75 30,75 30,75 30,25 31,00 31,00 31,25 29,25 29,25

Apex Tool Group GmbH

\\htwe0006\A ppData\ QUWA\QWE\M essWert\2018\DC0207bM.DFD

SN: DC0207 Page 36 of 67






Machine Capability Study Page 1/1
Tool System
Plant ATG Westhausen | OperatorName  IMMY WHITTLE | Date  13.03.2018
Ord. No. 50EAN205NAG6 Part type 50EAN205NAG6 ‘ Contr.item yes
Serial No.  DC0207b Char.Descr. 961606PT-122 Inspection Val. 205,00 14,35 i USL 219,35
Serial No. 155424 Unit Nm  -1435 ILSL 19065

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 13.03.2018 03:21:24 to 13.03.2018 04:52:09
Rem.  Tq. 100% hard * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

220E USL
1215
EE
Z.210
N — _
[N T S S o T T T e Tk T L X TR T T - >§§ X oo o % X K T T e TR X A5 X+3s
— 7¥S /Z%Z\WW, W@& < — SDESKA S X—W@@@@%W@é _
26— X — - — - = 7= = - — — - A S T — X= = = = - x-3s
s
o
9 200
(o] -
[e)) 4
195
190; LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3%+3s X-3s X+3s
35 _LSL X USL ¢ LSL X USL 4 001
] F 1 99,99 T
130 ] 30w o 01
L>)‘ 3 | | E =2 99,5 I ; 5
$ 257 N —25 > 95 1 5
> ] £ c 1 f —
g 20— N 203 g 70 ‘ EUN-S
2157 | “5E o § 8 g
% 15? 1 L‘ 1 = 15 £ o 30 | | 70 ‘_1
a1 E > I
210~ 1| S10 % 5 F %
< 7 \ Fow — 99,5
54 Ay E5 0,1 —
] i B H 99,99
O [TTT T T T T T T T T T T T T T T T O 0,001 [ | [ [ | T [ | [
190 195 200 205 210 215 220 190 195 200 205 210 215 220
961606PT-122 [Nm] ND _, 961606PT-122 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 205.00 X 206.2040
LSL 190.65 Xmin 205.17 X-3s 204.8870
usL 219.35 Xmax 207.38 X+3s 207.5210
T 28.70 R 221 6s 2.6341
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 10.90
Critical capability index Cmk 9.98
¢ 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 JIMMY WHITTqE Date 13.03.2018
Ser.No. DC0207b Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 205,00
ord. No 50EAN205NAG Ser.No 155424 LSL 190,65
o e uUSL 219,35

Remark Tqg. 100% hard * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
155424 961606PT-122 206,40 | 205,50 | 206,81 | 205,31 | 206,65 206,25 | 205,90 @ 206,38 | 206,16 | 206,11
155424 961606PT-122 31,00 29,00 30,00 32,00 31,00 30,00 29,00 31,00 32,00 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
155424 961606PT-122 206,04 | 205,94 | 206,35 | 206,05 | 206,57 @ 206,22 | 205,74 206,49 | 206,57 @ 205,88
155424 961606PT-122 31,00 32,00 32,00 30,00 32,00 32,00 30,00 31,00 31,00 30,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
155424 961606PT-122 206,24 | 205,69 | 206,37 | 206,81 | 205,84 205,86 | 205,90 206,12 | 206,10 | 206,29
155424 961606PT-122 30,00 30,00 32,00 32,00 30,00 30,00 29,00 32,00 31,00 32,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
155424 961606PT-122 206,15 | 207,08 | 205,91 | 205,43 | 206,26 @ 206,23 | 206,08 206,59 | 206,11 | 206,15
155424 961606PT-122 28,00 31,00 30,00 31,00 31,00 29,00 30,00 31,00 30,00 29,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
155424 961606PT-122 206,03 | 206,23 | 205,93 | 206,55 | 206,21 @ 206,04 | 205,33 @ 207,36 | 206,35 | 205,77
155424 961606PT-122 30,00 30,00 30,00 31,00 31,00 30,00 29,00 31,00 31,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
155424 961606PT-122 206,11 | 207,02 | 206,84 | 205,52 | 206,50 @ 207,05 | 206,04 206,33 | 206,19 | 205,96
155424 961606PT-122 30,00 30,00 31,00 29,00 30,00 30,00 30,00 31,00 29,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
155424 961606PT-122 205,74 | 205,71 | 206,27 | 206,11 | 205,78 @ 206,71 | 207,36 @ 205,76 | 206,38 | 206,19
155424 961606PT-122 31,00 30,00 31,00 30,00 29,00 30,00 30,00 29,00 31,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
155424 961606PT-122 206,11 | 206,07 | 207,38 | 207,09 @ 205,98 @ 205,94 | 205,17 @ 206,23 | 205,78 @ 206,24
155424 961606PT-122 30,00 30,00 31,00 31,00 29,00 29,00 30,00 29,00 30,00 29,00
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2018\DC0207b1.DFD
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Machine Capability Study Page

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 13.03.2018
Ser.No. DC0207b Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 205,00
Ord. No 50EAN205NA6 Ser.No 155424 LSL 190,65

) ) T USL 219,35
Remark Tq. 100% hard * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
155424 961606PT-122 206,05 206,16 205,88 206,38 206,24 206,33 205,83 206,24 205,77 205,91
155424 961606PT-122 30,00 31,00 31,00 31,00 31,00 29,00 29,00 31,00 30,00 29,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
155424 961606PT-122 206,32 205,94 | 206,06 206,09 206,67 206,37 206,93 206,03 207,20 206,11
155424 961606PT-122 30,00 29,00 31,00 30,00 31,00 29,00 30,00 29,00 31,00 29,00

Apex Tool Group GmbH
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Homologation of nutrunners

Machine Capability Study 100 %

Torque graphs
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Machine Capability Study Page 1/1
Control System
Plant ATG Westhausen \Operator Name JMMY WHITTLE Date  13.03.2018
ord.No.  50EAN205NA6 Parttype 50EAN205NA6 \COntr.item yes
Serial No.  DC0207a Char.Descr. 5413-5392/304B Inspection Val. 205,00 14,35 EUSL 219,35
Serial No. 1024149 Unit Nm  -1435 ILSL 19065
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2

Cust.Name Homologation

Reference System 5413-5392/304B

Test Electronic MPRO400GCD-P

Contr.No. Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 13.03.2018 01:35:49 to 13.03.2018 03:06:34
Rem. Tg. 100% soft * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

220 i USL
1215
E
0= — - — - — - — - — - — - — - — - — - — - — - — - = — - X+3s
S 4 A X 1% / |
[ 7 /\ \ —
& 205 1+— </ &jf# — A — - - P2 &m%%& -\ - X
[aN] - /\ \ /
g 1 XXW A y
20— - — - — - — - — - — - — - - - - - - X-3s
—
g ]
0 ]
195
190 E LSL
\ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x3s _ X+3s
o5 7LSL ‘ )‘< ‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R o o 01
%20 \ ! \ 20 = 99,5
3 - | | L F o, 5
g | | Sz o o &
2. | | LE a
2 1 Fo2 5 95 '
o 1 | | F, &
< 5 -5 @ 99,5
] r r « 0,1
] C 99,99
O 7T LI R R B R R R R B O 0,001 [ | [ [ | [
190 195 200 205 210 215 220 190 195 200 205 210 215 220
5413-5392/304B [Nm] ND _, 5413-5392/304B [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 205.00 X 204.7730
LSL 190.65 Xmin 201.70 X-3s 199.8756
usL 219.35 Xmax 208.82 X+3s 209.6704
T 28.70 R 7.12 6s 9.7947
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 2.93
Critical capability index Cmk 2.88
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 JIMMY WHITTqE Date 13.03.2018
Ser.No. DC0207a Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 205,00
ord. No 50EAN205NAG Ser.No 1024149 LSL 190,65
o e uUSL 219,35

Remark Tqg. 100% soft * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 202,47 | 203,56 | 204,49 | 203,66 | 206,81 @ 203,14 | 204,02 @ 204,38 | 204,23 | 202,99
1024149 5413-5392/304B 341,25 | 349,00 @ 320,25 | 342,25 | 340,25 @ 327,00 337,25 344,00 @ 331,25 | 315,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 202,68 | 205,26 | 202,94 | 203,45 | 206,40 @ 205,31 | 204,33 @ 203,30 | 205,11 | 204,28
1024149 5413-5392/304B 340,25 | 344,50 @ 326,50 | 311,00 | 354,00 @ 347,50 332,75 319,75 | 350,25 | 345,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 202,37 | 203,71 | 202,42 | 204,07 | 208,15 @ 204,07 | 201,70 @ 205,83 | 206,45 | 206,40
1024149 5413-5392/304B 317,75 | 343,50 | 330,25 | 332,00 | 355,50 | 350,25 333,00 342,00 @ 343,25 | 366,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 203,35 | 203,25 | 202,42 | 204,64 | 206,29 @ 208,10 | 205,16 @ 207,43 | 203,14 | 204,12
1024149 5413-5392/304B 344,75 | 330,00 @ 337,25 | 336,00 | 369,50 @ 358,50 347,00 355,50 @ 348,50 | 333,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 203,09 | 204,64 | 205,78 | 203,97 | 205,78 @ 204,85 | 202,68 @ 20552 | 203,66 | 202,63
1024149 5413-5392/304B 341,75 | 348,75 | 344,50 | 347,25 | 355,25 | 353,50 346,00 357,00 @ 346,00 | 347,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 205,78 | 205,52 | 207,84 | 205,67 | 203,14 208,10 | 205,31 @ 206,55 | 206,29 | 205,47
1024149 5413-5392/304B 351,25 | 348,75 | 363,25 | 359,00 | 354,50 @ 364,75 359,50 362,00 @ 361,50 | 356,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 203,61 | 203,20 | 206,91 | 203,40 | 203,82 @ 204,49 | 205,31 204,59 | 204,12 | 205,11
1024149 5413-5392/304B 345,00 | 344,00 @ 362,00 @ 358,00 | 352,75 @ 356,75 359,25 368,50 @ 364,00 | 357,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 202,68 | 202,94 | 203,25 | 206,09 @ 203,40 @ 203,40 | 205,21 @ 206,34 | 204,54 @ 204,54
1024149 5413-5392/304B 346,25 | 346,75 | 341,50 | 354,75 | 360,75 @ 357,75 363,25 361,25 | 372,00 | 357,75
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\DC0207aM .DFD
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Control System 212

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 13.03.2018
Ser.No. DCO0207a Characteristic
Type 50EAN205NA6G Char.Descr.  5413-5392/304B Inspection Val. 205,00
Ord. No 50EAN205NA6 Ser.No 1024149 LSL 190,65

T o USL 219,35
Remark Tqg. 100% soft * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024149 5413-5392/304B 204,49 | 204,54 | 203,45 | 206,86 | 204,69 @ 206,03 @ 206,34 @ 205,36 | 202,83 | 208,82
1024149 5413-5392/304B 357,00 358,50 346,00 356,25 345,00 381,50 375,25 361,50 360,00 364,25
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 208,82 | 208,20 | 203,35 | 207,53 | 205,31 @ 203,40 | 204,64 206,09 | 206,76 | 204,69
1024149 5413-5392/304B 364,50 363,00 357,00 361,75 365,50 357,50 360,75 359,00 370,00 354,50
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Tool System

Plant ATG Westhausen ‘ Operator Name  JIMMY WHITTLE Date  13.03.2018
Ord.No.  S0EAN205NA6 Parttype  S0EAN20SNAG | Contr.tem yes
Serial No.  DC0207a Char.Descr. 961606PT-122 Inspection Val. 20500 14,35 i USL 219,35

Serial No. 155424 Unit Nm  -1435 ILSL 19065
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic  MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 13.03.2018 01:35:49 to 13.03.2018 03:06:34

Rem.  Tq. 100% soft * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

220E USL
' 215§
EE
Z.210
Q ] _
1 205 TreeS0teaoated Kpoesotetoati atod Bt dR R 505000 TSRk R G0 RL BT 565 S8 005 X {'3355
S ]
o 4
9 200
(o] -
[e)) 4
195
1905 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-333s X
20 LSL ‘>‘(‘ USL 20 LSL USL 0,001
i L 1 99,99
1 n < 0,1
2 16 | —16 = 99,5
g ] ] I 5
g 127 1L 22 = 70 3 =
e I gz o
£ s ' -8 = o 30 70 &
2 A L2 5 95 '
2 || 8
< 4 4 © 99,5
| 1 | @ 0,1
) | 1 99,99
0‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘O 0,001 [ | [ [ | [ | [
190 195 200 205 210 215 220 190 195 200 205 210 215 220
961606PT-122 [Nm] ND _, 961606PT-122 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 205.00 X 205.5668
LSL 190.65 Xmin 205.01 X-3s 204.6713
usL 219.35 Xmax 206.29 X+3s 206.4623
T 28.70 R 1.28 6s 1.7910
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 16.02
Critical capability index = Cmk 15.39
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 JIMMY WHITTqE Date 13.03.2018
Ser.No. DC0207a Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 205,00
ord. No 50EAN205NAG Ser.No 155424 LSL 190,65
o e uUSL 219,35

Remark Tqg. 100% soft * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
155424 961606PT-122 205,24 | 205,31 | 205,82 | 205,39 | 205,68 205,12 | 205,43 @ 205,14 | 205,52 | 205,53
155424 961606PT-122 335,00 | 340,00 @ 316,00 | 336,00 | 333,00 319,00 334,00 338,00 @ 333,00 | 307,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
155424 961606PT-122 205,09 | 205,65 | 205,06 | 205,37 | 206,29 @ 205,90 | 205,09 205,13 | 205,38 | 205,50
155424 961606PT-122 337,00 | 335,00 @ 322,00 @ 301,00 | 350,00 @ 336,00 324,00 316,00 @ 340,00 | 336,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
155424 961606PT-122 205,47 | 205,54 | 205,21 | 205,57 | 205,46 @ 205,45 | 205,17 @ 205,78 | 206,00 @ 205,73
155424 961606PT-122 316,00 | 335,00 @ 319,00 | 331,00 | 348,00 @ 347,00 330,00 334,00 @ 334,00 | 353,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
155424 961606PT-122 205,06 | 205,59 | 205,37 | 205,67 | 206,05 205,71 | 205,87 @ 205,25 | 205,47 | 205,61
155424 961606PT-122 336,00 | 319,00 @ 333,00 | 333,00 | 365,00 350,00 336,00 349,00 @ 337,00 | 330,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
155424 961606PT-122 205,51 | 205,71 | 205,97 | 205,54 | 205,94 @ 205,80 | 205,56 @ 205,75 | 205,81 | 205,23
155424 961606PT-122 336,00 | 338,00 @ 335,00 @ 349,00 | 350,00 @ 350,00 336,00 351,00 @ 336,00 | 338,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
155424 961606PT-122 205,56 | 205,68 | 205,19 & 205,42 | 205,53 @ 205,47 | 205,75 | 206,17 | 205,53 @ 205,84
155424 961606PT-122 348,00 | 336,00 @ 353,00 @ 352,00 | 350,00 @ 354,00 352,00 353,00 352,00 | 350,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
155424 961606PT-122 205,62 | 205,27 | 205,59 | 205,48 | 205,01 @ 205,12 | 206,02 @ 205,59 | 205,74 | 206,12
155424 961606PT-122 335,00 | 336,00 @ 352,00 @ 352,00 | 340,00 @ 347,00 351,00 365,00 @ 353,00 | 351,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
155424 961606PT-122 205,20 | 205,47 | 205,55 | 205,99 | 205,47 @ 205,22 | 205,86 @ 205,63 | 205,75 | 205,79
155424 961606PT-122 336,00 | 338,00 @ 335,00 | 349,00 | 354,00 353,00 353,00 352,00 367,00 | 351,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\DC0207al.DFD
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Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 13.03.2018
Ser.No. DC0207a Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 205,00
ord. No 50EAN205NAG Ser.No 155424 LSL 190,65
o e uUSL 219,35

Remark Tqg. 100% soft * +/-7% * CAL No 219.15; 10 SEC RUN; 45 SEC OFF; 200 TO 50 RPM

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
155424 961606PT-122 205,86 | 205,30 | 205,52 | 205,92 | 205,76 @ 206,22 | 206,17 @ 205,99 | 205,40 | 205,32
155424 961606PT-122 351,00 | 355,00 @ 337,00 @ 351,00 | 336,00 371,00 368,00 352,00 @ 353,00 | 354,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
155424 961606PT-122 205,36 | 205,23 | 205,16 | 205,52 | 205,80 @ 205,07 | 205,65 205,76 | 205,85 | 205,70
155424 961606PT-122 354,00 | 352,00 @ 351,00 | 352,00 | 353,00 351,00 352,00 351,00 @ 366,00 | 350,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2018\DC0207al.DFD
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Homologation of nutrunners

Machine Capability Study 100 %

Torque graphs
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Homologation of nutrunners

Annex 3
Document no: 005/2018
Date: 03/06/2019 Page 1 of 2
General Specifications
Manufacturer: Apex Tool Group Tool type: Right Angle Tool
Model: 50EAN205NA6 Serial no: DC0207

Torque range: 41 Nm to 205 Nm
Difference evaluation: Reference/Tool at 40°/60 %

Capability examination

Snugfit value: 41 Nm Torque tolerance £ 7 %
Target torque: 123 Nm Tolerance: 9,43 % + 4,72 %
Angle degree: 40° Tolerance: 2,2° +1,1°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 131,73 40,00 132,66 40,25 0,93 0,25
2 125,51 40,00 125,18 40,50 0,33 0,50
3 124,92 40,00 127,24 40,75 2,32 0,75
4 126,52 40,00 127,29 40,50 0,77 0,50
5 12311 40,00 125,74 41,00 2,63 1,00
6 124,37 40,00 126,98 40,50 2,61 0,50
7 122,67 40,00 124,14 40,75 1,47 0,75
8 125,46 40,00 125,69 40,75 0,23 0,75
9 126,67 40,00 127,29 40,50 0,62 0,50
10 125,28 40,00 125,54 40,75 0,26 0,75
" 124,07 40,00 126,21 40,25 2,14 0,25
12 125,04 40,00 127,14 40,75 2,10 0,75
13 125,38 40,00 126,42 40,25 1,04 0,25
14 121,12 40,00 123,16 40,50 2,04 0,50
15 12411 40,00 126,31 40,50 2,20 0,50
16 124,07 40,00 125,64 40,50 1,57 0,50
17 123,98 40,00 122,55 41,00 1,43 1,00
18 123,09 40,00 124,92 40,50 1,83 0,50
19 122,49 40,00 122,85 40,75 0,36 0,75
20 122,08 40,00 121,41 40,75 0,67 0,75
21 121,64 40,00 125,38 40,25 374 0,25
22 120,21 40,00 124,09 40,75 3,88 0,75
23 122,87 40,00 121,98 40,75 0,89 0,75
24 122,30 40,00 124,30 40,75 2,00 0,75
25 120,71 40,00 123,27 40,75 2,56 0,75
26 122,56 40,00 122,96 40,50 0,40 0,50
27 120,93 40,00 122,65 40,75 1,72 0,75
28 122,13 40,00 124,14 40,50 2,01 0,50
29 121,52 40,00 124,35 40,25 2,83 0,25
30 121,90 40,00 124,82 40,75 2,92 0,75
31 124,94 40,00 123,16 40,25 1,78 0,25
32 121,10 40,00 122,34 40,75 1,24 0,75
33 123,93 40,00 124,51 40,75 0,58 0,75
34 121,84 40,00 123,73 40,50 1,89 0,50
35 121,75 40,00 123,27 40,75 1,52 0,75
36 120,95 40,00 124,56 40,50 3,61 0,50
37 122,22 40,00 123,22 40,50 1,00 0,50
38 120,56 40,00 121,05 41,00 0,49 1,00
39 122,40 40,00 125,18 40,25 2,78 0,25
40 121,78 40,00 122,24 41,00 0,46 1,00
# 121,03 40,00 121,36 40,75 0,33 0,75
42 120,73 40,00 123,94 40,50 321 0,50
43 122,65 40,00 121,15 41,00 1,50 1,00
44 120,05 40,00 123,63 40,50 3,58 0,50
45 120,84 40,00 123,22 40,25 2,38 0,25
46 123,56 40,00 123,47 40,75 0,09 0,75
47 124,37 40,00 123,63 40,25 0,74 0,25
48 123,78 40,00 124,56 40,50 0,78 0,50
49 124,09 40,00 123,47 40,75 0,62 0,75
50 12321 40,00 123,32 40,50 0,11 0,50
51 121,63 40,00 122,44 40,75 0,81 0,75
52 126,47 40,00 122,75 40,75 372 0,75
53 125,25 40,00 123,53 40,50 1,72 0,50
54 121,80 40,00 124,66 40,75 2,86 0,75
55 120,70 40,00 123,99 40,50 3,29 0,50
56 123,00 40,00 122,03 40,75 0,97 0,75
57 122,49 40,00 123,78 40,75 1,29 0,75
58 122,99 40,00 124,87 40,50 1,88 0,50
59 120,52 40,00 122,34 40,75 1,82 0,75
60 121,85 40,00 126,42 40,50 4,57 0,50
61 121,34 40,00 125,18 40,50 3,84 0,50
62 121,59 40,00 120,27 40,75 1,32 0,75
63 123,33 40,00 123,53 40,50 0,20 0,50
64 121,26 40,00 123,32 40,50 2,06 0,50
65 123,19 40,00 122,08 41,00 1,11 1,00
66 120,05 40,00 122,85 40,50 2,80 0,50
67 122,39 40,00 122,34 40,75 0,05 0,75
68 123,77 40,00 121,72 40,50 2,05 0,50
69 122,74 40,00 125,38 40,25 2,64 0,25
70 123,96 40,00 121,82 41,00 2,14 1,00
n 122,18 40,00 122,55 40,75 0,37 0,75
72 120,63 40,00 123,78 40,50 3,15 0,50
73 122,54 40,00 124,25 41,00 1,71 1,00
74 120,00 40,00 123,47 40,50 347 0,50
75 122,59 40,00 123,06 40,75 0,47 0,75
76 121,03 40,00 125,18 40,50 4,15 0,50
” 122,85 40,00 122,75 40,50 0,10 0,50
78 122,78 40,00 124,82 40,75 2,04 0,75
79 124,19 40,00 123,78 40,25 0,41 0,25
80 123,54 40,00 122,65 40,50 0,89 0,50
81 122,70 40,00 122,65 41,00 0,05 1,00
82 124,47 40,00 125,18 40,50 0,71 0,50
83 120,34 40,00 119,29 40,75 1,05 0,75
84 125,73 40,00 123,84 40,50 1,89 0,50
85 122,82 40,00 124,87 40,50 2,05 0,50
86 122,76 40,00 120,33 40,75 2,43 0,75
87 121,55 40,00 122,91 40,75 1,36 0,75
88 123,55 40,00 124,87 40,25 1,32 0,25
89 121,64 40,00 120,69 40,75 0,95 0,75
90 121,51 40,00 123,01 40,50 1,50 0,50
9 124,81 40,00 125,66 40,00 0,85 0,00
92 120,62 40,00 124,04 41,00 3,42 1,00
93 124,61 40,00 123,78 40,75 0,83 0,75
94 120,05 40,00 124,87 40,50 4,82 0,50
95 121,42 40,00 122,80 40,75 1,38 0,75
96 121,47 40,00 123,53 40,50 2,06 0,50
97 124,83 40,00 124,20 40,75 0,63 0,75
98 121,68 40,00 124,35 40,75 2,67 0,75
99 121,14 40,00 124,61 40,50 347 0,50
100 123,74 40,00 123,32 40,50 0,42 0,50

Standard deviation: 1,158 0,217
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Homologation of nutrunners

Model:
Target torque:

Angle degree:

Torque [Nm]

Angle degree

Graphical representation

S50EAN205NA6 Serialno:  DC0207
123,0 Nm
40°

60 % of max. torque
Tool without angle correction

141,5

137,8

1341

130,4

126,7
123,0

g —*— Torque, Tool

119,3

—a— Torque, Control

115,6

111,9

108,2

104,6

19

28

37 46 55 64 73 82 91 100
Measurement

46

45

44

42

41

—e— Angle degree,
Tool

40

—a— Angle degree,

39

Control

38

36

35

34

28

37 46 55 64 73 82 91 100
Measurement

SN: DC0207 Page 50 of 67





Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen ‘ Operator Name ~ JIMMY WHITTLE Date  14.03.2018
Ord. No. 50EAN205NA6 Parttype 50EAN205NA6 ‘ Contr.item yes
Serial No.  DC0207k Char.Descr. 5413-5392/304B Inspection Val. 40,00 5,00 i USL 45,00

Serial No. 1024149 Unit Grad  -500 LSL 3500 |
Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 14.03.2018 01:11:14 to 14.03.2018 01:40:56

Rem.  Tqg. 60% Angle 40° * +/-5° * CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 150 TO 50 RPM

45 USL
X+3s
X-3s
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s X+3s
:LSL ‘ X ‘ USLﬁ LSL USL 0,001
. 454 BN E45 1t 99,99
3 I Eing 0,1
e 'y £40% 99,5
§35° M el 95 5
2301 g B -305 S
£ 257 11 2585 0 30 =
£ 20 u c20= o %0 0
_ 3 | |1 =
2 15 ‘ | | ‘ 152 5 95 !
< 10 E10 E 99,5
3 ! ! E 0,1
E I £> 99,99
0— L s Y I B I B —0 0,001 T T T T T T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
5413-5392/304B [Grad] ND _, 5413-5392/304B [Grad] ND _,
Drawing Values Collected Values Statistics
Tm 40.00 X 40.6100
LSL 35.00 Xmin 40.00 X-3s 39.9588
usL 45.00 Xmax 41.00 X+3s 41.2612
T 10.00 R 1.00 6s 1.3024
N<t> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 7.68
Critical capability index = Cmk 6.74
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\DC0207kM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DCO0207k Characteristic

Type 50EAN205NA6 Char.Descr.  5413-5392/304B Inspection Val. 50,90

LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 1024149
ra.- o erNo usL 122,16

Remark Tq. 60% Angle 40° * +/-5°* CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 150 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 132,66 | 125,18 | 127,24 | 127,29 | 125,74 @ 126,98 | 124,14 @ 125,69 | 127,29 @ 125,54
1024149 5413-5392/304B 40,25 40,50 40,75 40,50 41,00 40,50 40,75 40,75 40,50 40,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 126,21 | 127,14 | 126,42 | 123,16 | 126,31 @ 125,64 | 122,55 @ 124,92 | 122,85 | 121,41
1024149 5413-5392/304B 40,25 40,75 40,25 40,50 40,50 40,50 41,00 40,50 40,75 40,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 125,38 | 124,09 | 121,98 | 124,30 | 123,27 @ 122,96 | 122,65 @ 124,14 | 124,35 | 124,82
1024149 5413-5392/304B 40,25 40,75 40,75 40,75 40,75 40,50 40,75 40,50 40,25 40,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 123,16 | 122,34 | 124,51 | 123,73 | 123,27 @ 124,56 | 123,22 | 121,05 | 125,18 122,24
1024149 5413-5392/304B 40,25 40,75 40,75 40,50 40,75 40,50 40,50 41,00 40,25 41,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 121,36 | 123,94 | 121,15 | 123,63 | 123,22 @ 123,47 | 123,63 @ 124,56 | 123,47 | 123,32
1024149 5413-5392/304B 40,75 40,50 41,00 40,50 40,25 40,75 40,25 40,50 40,75 40,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 122,44 | 122,75 | 123,53 | 124,66 | 123,99 @ 122,03 | 123,78 @ 124,87 | 122,34 | 126,42
1024149 5413-5392/304B 40,75 40,75 40,50 40,75 40,50 40,75 40,75 40,50 40,75 40,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 125,18 | 120,27 | 123,53 | 123,32 | 122,08 122,85 | 122,34 @ 121,72 | 125,38 | 121,82
1024149 5413-5392/304B 40,50 40,75 40,50 40,50 41,00 40,50 40,75 40,50 40,25 41,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 122,55 | 123,78 | 124,25 | 123,47 | 123,06 @ 125,18 | 122,75 @ 124,82 | 123,78 | 122,65
1024149 5413-5392/304B 40,75 40,50 41,00 40,50 40,75 40,50 40,50 40,75 40,25 40,50
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\DC0207kM.DFD
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Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DCO0207k Characteristic
Type 50EAN205NA6 Char.Descr.  5413-5392/304B Inspection Val. 50,90
LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 1024149
ra.- o erNo usL 122,16
Remark Tq. 60% Angle 40° * +/-5°* CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 150 TO 50 RPM
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024149 5413-5392/304B 122,65 125,18 119,29 123,84 124,87 120,33 122,91 124,87 120,69 123,01
1024149 5413-5392/304B 41,00 40,50 40,75 40,50 40,50 40,75 40,75 40,25 40,75 40,50
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 125,66 124,04 123,78 124,87 122,80 123,53 124,20 124,35 124,61 123,32
1024149 5413-5392/304B

40,00 41,00 40,75 40,50 40,75 40,50 40,75 40,75 40,50 40,50

Apex Tool Group GmbH

\\htwe0006\AppData\QW\QWE\MessWert\2018\DC0207kM.DFD
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Tool System

Plant ATG Westhausen ‘ Operator Name  JIMMY WHITTLE Date  14.03.2018
Ord. No. 50EAN205NA6 Parttype 50EAN205NA6 ‘ Contr.item yes
Serial No.  DC0207k Char.Descr. 961606PT-122 Inspection Val. 40,00 5,00 i USL 45,00

Serial No. 155424 Unit Grad  -500 LSL 3500 |
Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 14.03.2018 01:11:14 to 14.03.2018 01:40:56

Rem.  Tqg. 60% Angle 40° * +/-5° * CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 150 TO 50 RPM

45 USL
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N 41+
N —
) 40 ] X
& 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
>16 1,6 X 99,5
g -z, % 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 0875 20 (Y |R=0 80
9 =
2 - § 5 95
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
961606PT-122 [Grad] --- 961606PT-122 [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\DC0207k1.DFD
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Machine Capability Study Page
Tool System 1/2
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DCO0207k Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 50,90
LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 155424
ra.- o erNo usL 122,16
Remark Tq. 60% Angle 40° * +/-5°* CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 150 TO 50 RPM
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
155424 961606PT-122 131,73 | 125,51 | 124,92 | 126,52 | 123,11 @ 124,37 | 122,67 @ 125,46 | 126,67 | 125,28
155424 961606PT-122 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
155424 961606PT-122 124,07 | 125,04 | 125,38 | 121,12 | 124,11 124,07 | 123,98 @ 123,09 | 122,49 | 122,08
155424 961606PT-122 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
155424 961606PT-122 121,64 | 120,21 | 122,87 | 122,30 | 120,71 @ 122,56 | 120,93 @ 122,13 | 121,52 | 121,90
155424 961606PT-122 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
155424 961606PT-122 124,94 | 121,10 | 123,93 | 121,84 | 121,75 120,95 | 122,22 @ 120,56 | 122,40 @ 121,78
155424 961606PT-122 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
155424 961606PT-122 121,03 | 120,73 | 122,65 | 120,05 | 120,84 @ 123,56 | 124,37 @ 123,78 | 124,09 | 123,21
155424 961606PT-122 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
155424 961606PT-122 121,63 | 126,47 | 125,25 | 121,80 | 120,70 @ 123,00 | 122,49 @ 122,99 | 120,52 | 121,85
155424 961606PT-122 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
155424 961606PT-122 121,34 | 121,59 | 123,33 | 121,26 | 123,19 120,05 | 122,39 @ 123,77 | 122,74 | 123,96
155424 961606PT-122 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
155424 961606PT-122 122,18 | 120,63 | 122,54 | 120,00 | 122,59 @ 121,03 | 122,85 | 122,78 | 124,19 @ 123,54
155424 961606PT-122 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\DC0207k1.DFD
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Machine Capability Study Page

Tool System 212
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 14.03.2018
Ser.No. DCO0207k Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 50,90
LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 155424
ra.- o erNo usL 122,16
Remark Tq. 60% Angle 40° * +/-5°* CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 150 TO 50 RPM
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
155424 961606PT-122 122,70 124,47 120,34 125,73 122,82 122,76 121,55 123,55 121,64 121,51
155424 961606PT-122 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
155424 961606PT-122 124,81 120,62 124,61 120,05 121,42 121,47 124,83 121,68 121,14 123,74
155424 961606PT-122 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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Homologation of nutrunners

Torque graphs
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Homologation of nutrunners

Annex 3
Document no: 005/2018
Date: 03/06/2019 Page 2 of 2
General Specifications
Manufacturer: Apex Tool Group Tool type: Right Angle Tool
Model: 50EAN205NA6 Serial no: DC0207

Torque range: 41 Nm to 205 Nm
Difference evaluation: Reference/Tool at 180° /80 %

Capability examination

Snugfit value: 41 Nm Torque tolerance £ 7 %
Target torque: 164 Nm Tolerance: 4,36 % + 2,18 %
Angle degree: 180° Tolerance: 4,5° + 2,2°

Formula derivation:

Tool without angle correction
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Measurement
No.

Tool data
Torque Angle
177,40 180,00
176,17 180,00
173,92 180,00
172,51 180,00
173,60 180,00
170,63 180,00
172,50 180,00
171,14 180,00
178,91 180,00
174,00 180,00
179,37 180,00
180,25 180,00
176,10 180,00
181,23 180,00
177,77 180,00
175,72 180,00
169,85 180,00
171,04 180,00
176,82 180,00
176,81 180,00
176,71 180,00
176,85 180,00
179,76 180,00
178,87 180,00
172,00 180,00
174,37 180,00
170,30 180,00
168,62 180,00
175,20 180,00
177,27 180,00
174,58 180,00
179,78 180,00
176,44 180,00
173,25 180,00
175,10 180,00
173,54 180,00
176,44 180,00
173,55 180,00
179,05 180,00
178,29 180,00
177,14 180,00
171,97 180,00
170,70 180,00
173,30 180,00
173,10 180,00
174,71 180,00
176,62 180,00
175,83 180,00
166,50 180,00
171,04 180,00
171,74 180,00
171,31 180,00
177,99 180,00
176,25 180,00
170,33 180,00
174,16 180,00
168,96 180,00
170,94 180,00
175,11 180,00
174,58 180,00
173,24 180,00
170,97 180,00
170,77 180,00
174,32 180,00
172,10 180,00
178,18 180,00
173,85 180,00
171,60 180,00
171,62 180,00
171,56 180,00
175,44 180,00
178,20 180,00
168,94 180,00
172,35 180,00
176,92 180,00
175,06 180,00
179,19 180,00
177,00 180,00
169,48 180,00
175,25 180,00
175,45 180,00
174,23 180,00
180,72 180,00
171,70 180,00
169,24 180,00
176,67 180,00
175,12 180,00
177,10 180,00
176,11 180,00
174,27 180,00
174,78 180,00
176,89 180,00
180,26 180,00
172,06 180,00
173,48 180,00
176,38 180,00
177,95 180,00
177,40 180,00
173,73 180,00
171,52 180,00

Control data

Torque

178.48
175,80
175,64
174,56
176,16
172,44
171,62
173,73
176,73
174,66
178,32
178,38
177.45
180.65
179,98
174,56
172,39
172,34
175,33
175,80
175,28
177.50
180,96
178,84
174,04
173,68
171,00
170,12
173,94
175,90
173,06
178,22
178,58
175,28
174,40
173,22
175,38
175,33
177,76
178,79
179.10
171,87
170,33
175,28
173,99
177,14
178,58
174,87
167.70
170,69
173,84
169,86
176,52
176,11
173,22
172,39
171,10
173.11
17291
176,62
175,90
172,55
169,29
173,32
172,29
176,62
176,16
173,16
170,12
173.42
176,73
177,03
170,84
172,49
175,28
172,39
178.48
177.50
171,05
173,58
174,97
174,87
178,63
172,70
170,58
176.47
173,63
177,09
174,40
172,70
174,92
176,98
178.69
170,33
174,09
175,02
176,62
178.89
173.42
173,68

Angle

182,25
182,50
182,25
182,75
182,75
183,00
183,25
183,00
182,75
182,50
182,25
182,50
182,25
179,98
182,50
183,00
183,00
183,25
182,75
182,50
182,25
182,25
182,00
182,25
182,75
182,75
183,00
183,00
183,00
182,75
182,25
182,25
182,50
182,75
183,00
183,00
183,00
182,25
182,25
182,25
182,50
183,00
183,00
183,00
182,25
182,00
182,25
182,50
183,00
183,00
183,00
182,50
182,25
182,25
182,75
182,75
183,25
183,00
182,50
182,00
182,75
183,00
183,00
183,00
182,25
182,00
182,50
182,75
183,00
182,75
182,00
182,25
182,75
183,25
182,75
182,25
182,25
182,50
183,25
183,00
182,75
182,25
182,50
182,75
183,00
182,75
182,25
182,25
183,00
183,00
182,50
182,25
182,25
183,25
183,00
182,25
182,25
182,50
183,25
183,00

Standard deviation:
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Difference

Torque

1,08
0,37
1,72
2,05
2,56
1,81
0,88
2,59
2,18
0,66
1,05
1,87
1,35
0,58
2,21
1,16
2,54
1,30
1,49
1,01
1,43
0,65
1,20
0,03
2,04
0,69
0,70
1,50
1,26
1,37
1,52
1,56
2,14
2,03
0,70
0,32
1,06
1,78
1,29
0,50
1,96
0,10
0,37
1,98
0,89
2,43
1,96
0,96
1,20
0,35
2,10
1,45
1,47
0,14
2,89
1,77
2,14
2,17
2,20
2,04
2,66
1,58
1,48
1,00
0,19
1,56
2,31
1,56
1,50
1,86
1,29
1,17
1,90
0,14
1,64
2,67
0,71
0,50
1,57
1,67
0,48
0,64
2,09
1,00
1,34
0,20
1,49
0,01
1,71
1,57
0,14
0,09
1,57
1,73
0,61
1,36
1,33
1,49
0,31
2,16

0,713

Angle

2,25
2,50
2,25
2,75
2,75
3,00
3,25
3,00
2,75
2,50
2,25
2,50
2,25
0,02
2,50
3,00
3,00
3,25
2,75
2,50
2,25
2,25
2,00
2,25
2,75
2,75
3,00
3,00
3,00
2,75
2,25
2,25
2,50
2,75
3,00
3,00
3,00
2,25
2,25
2,25
2,50
3,00
3,00
3,00
2,25
2,00
2,25
2,50
3,00
3,00
3,00
2,50
2,25
2,25
2,75
2,75
3,25
3,00
2,50
2,00
2,75
3,00
3,00
3,00
2,25
2,00
2,50
2,75
3,00
2,75
2,00
2,25
2,75
3,25
2,75
2,25
2,25
2,50
3,25
3,00
2,75
2,25
2,50
2,75
3,00
2,75
2,25
2,25
3,00
3,00
2,50
2,25
2,25
3,25
3,00
2,25
2,25
2,50
3,25
3,00

0,445





Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: 50EAN205NAG6 Serial no: DC0207
Target torque: 164,0 Nm 80 % of max. torque
Angle degree: 180° Tool without angle correction

188,6
183,7
178,8
173,8
168,9
164,0
159,1
154,2
149,2
144,3

139,4 f f f f f f - - -
1 10 19 28 37 46 55 64 73 82 91 100

Measurement
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—e— Torque, Tool

—a— Torque, Control

193
190
188
185
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—a— Angle degree,
177 Control
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Machine Capability Study Page 1/1

Control System

Plant ATG Westhausen ‘ Operator Name ~ JIMMY WHITTLE Date  16.03.2018
Ord. No. 50EAN205NA6 Parttype 50EAN205NA6 ‘ Contr.item yes
Serial No.  DC0207I Char.Descr. 5413-5392/304B Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 1024149 Unit Grad  -10,00 ILSL 170,00 |
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 16.03.2018 09:58:56 to 16.03.2018 10:45:08

Rem.  Tqg. 80% Angle 180° * +/-10° * CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 100 TO 50 RPM

190 USL
1 ]
% -
© 185 _
o I S R = S . T G- V= -~ _ X+3s
& 180
N -
o} i}
[92]
B i}
A i}
S 175
S |
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3sx+3s *-3s_X+3s
30 LSt X USL_ 4, LSL X USL 4 901
oo ! SOV I 01
52°7 Al - 99,5 ) ’
< - C | | 4
g 20 U 208 , 0% B.ra >
g 1| K F S s 70 N )
= 15j jl5 g f=an ‘ ‘ o
2] 11 L o 30 - 0 &
= | - 3] ) |
g 10 1k S10 2 5 ‘ 95 !
54 \‘ | 5 & 0,1 / : ! ‘
i y| | g - 99,99
O L O B R | O 0,001 T T T T T T T T T T
170 175 180 185 190 170 175 180 185 190
5413-5392/304B [Grad] ND _, 5413-5392/304B [Grad] ND _,
Drawing Values Collected Values Statistics
Tm 180.00 X 182.6425
LSL 170.00 Xmin 182.00 X-3s 181.5645
usL 190.00 Xmax 183.25 X+3s 183.7205
T 20.00 R 1.25 6s 2.1559
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 9.28
Critical capability index = Cmk 6.83
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\DC0207IM.DFD
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Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 16.03.2018
Ser.No. DC0207I Characteristic

Type 50EAN205NA6 Char.Descr.  5413-5392/304B Inspection Val. 50,90

LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 1024149
ra.- o erNo usL 122,16

Remark Tq. 80% Angle 180° * +/-10°* CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 100 TO 50 RPM

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024149 5413-5392/304B 178,48 | 175,80 | 175,64 | 17456 | 176,16 @ 172,44 | 171,62 @ 173,73 | 176,73 | 174,66
1024149 5413-5392/304B 182,25 | 182,50 | 182,25 | 182,75 | 182,75 183,00 183,25 183,00 | 182,75 | 182,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024149 5413-5392/304B 178,32 | 178,38 | 177,45 | 180,65 | 179,98 @ 174,56 | 172,39 @ 172,34 | 175,33 | 175,80
1024149 5413-5392/304B 182,25 | 182,50 | 182,25 | 182,25 | 182,50 183,00 | 183,00 183,25 | 182,75 | 182,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024149 5413-5392/304B 175,28 | 177,50 | 180,96 | 178,84 | 174,04 173,68 | 171,00 @ 170,12 | 173,94 | 175,90
1024149 5413-5392/304B 182,25 | 182,25 | 182,00 & 182,25 | 182,75 182,75 | 183,00 @ 183,00 | 183,00 @ 182,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024149 5413-5392/304B 173,06 | 178,22 | 178,58 | 175,28 | 174,40 @ 173,22 | 175,38 | 175,33 | 177,76 | 178,79
1024149 5413-5392/304B 182,25 | 182,25 | 182,50 & 182,75 | 183,00 183,00 | 183,00 182,25 | 182,25 | 182,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024149 5413-5392/304B 179,10 | 171,87 | 170,33 | 175,28 | 173,99 @ 177,14 | 178,58 @ 174,87 | 167,70 | 170,69
1024149 5413-5392/304B 182,50 | 183,00 | 183,00 & 183,00 | 182,25 182,00 @ 182,25 182,50 | 183,00 | 183,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024149 5413-5392/304B 173,84 | 169,86 | 176,52 | 176,11 | 173,22 172,39 | 171,10 173,11 | 172,91 @ 176,62
1024149 5413-5392/304B 183,00 | 182,50 | 182,25 | 182,25 | 182,75 @ 182,75 | 183,25 183,00 | 182,50 | 182,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024149 5413-5392/304B 175,90 | 172,55 | 169,29 | 173,32 | 172,29 176,62 | 176,16 @ 173,16 | 170,12 | 173,42
1024149 5413-5392/304B 182,75 | 183,00 | 183,00 & 183,00 | 182,25 182,00 @ 182,50 @ 182,75 | 183,00 @ 182,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024149 5413-5392/304B 176,73 | 177,03 | 170,84 | 172,49 | 17528 @ 172,39 | 178,48 @ 177,50 | 171,05 | 173,58
1024149 5413-5392/304B 182,00 | 182,25 | 182,75 | 183,25 | 182,75 182,25 | 182,25 182,50 | 183,25 | 183,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\DC0207IM.DFD
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Machine Capability Study Page
Control System 212
Plant ATG Westhausen ‘ ‘ Operator Name JIMMY WHITTqE Date 16.03.2018
Ser.No. DC0207I Characteristic
Type 50EAN205NA6 Char.Descr.  5413-5392/304B Inspection Val. 50,90
LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 1024149
ra.- o erNo usL 122,16
Remark Tq. 80% Angle 180° * +/-10°* CAL No 219.15; 8 SEC RUN; 10 SEC OFF; 100 TO 50 RPM
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024149 5413-5392/304B 174,97 174,87 178,63 172,70 170,58 176,47 173,63 177,09 174,40 172,70
1024149 5413-5392/304B 182,75 182,25 182,50 182,75 183,00 182,75 182,25 182,25 183,00 183,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
1024149 5413-5392/304B 174,92 176,98 178,69 170,33 174,09 175,02 176,62 178,89 173,42 173,68
1024149 5413-5392/304B 182,50 182,25 182,25 183,25 183,00 182,75 182,25 182,50 183,25 183,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2018\DC0207IM.DFD
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Tool System

Plant ATG Westhausen ‘ Operator Name  JIMMY WHITTLE Date  16.03.2018
Ord. No. 50EAN205NA6 Parttype 50EAN205NA6 ‘ Contr.item yes
Serial No.  DC0207I Char.Descr. 961606PT-122 Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 155424 Unit Grad  -10,00 ILSL 170,00 |
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  5413-5392/304B Test Electronic MPRO400GCD-P
Contr.No.  Apex_LX Reference Transducer 250 / 1024025 nges. 100
Evaluation from 16.03.2018 09:58:56 to 16.03.2018 10:45:08

Rem.  Tqg. 80% Angle 180° * +/-10° * CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 100 TO 50 RPM

190 USL
8 185
O, i}
~ i}
Y g —
- 180 X
o
o 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 -16 8 99,5
S . r Py . 95 5
31,2 12§ . 80 20 T
2 3 = S
= - g = 50 50 o
g 1\ re s ° R -
508 R=0 08 % 20 R=0 80
9 =
2 - § 5 95
< 0,4 04 & 99,5
i | 0,1
99,99
0,0 T T T T 0,0 0,001 T T T T T T T T T T
1,0 1,2 14 1,6 1,8 2,0 10 11 12 13 14 15 16 17 18 19 20
961606PT-122 [Grad] --- 961606PT-122 [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 JIMMY WHITTqE Date 16.03.2018
Ser.No. DC0207I Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 50,90
LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 155424
ra.- o erNo usL 122,16
Remark Tq. 80% Angle 180° * +/-10°* CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 100 TO 50 RPM
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
155424 961606PT-122 177,40 | 176,17 | 173,92 | 172,51 | 173,60 170,63 | 172,50 @ 171,74 | 178,91 | 174,00
155424 961606PT-122 180,00 | 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
155424 961606PT-122 179,37 | 180,25 | 176,10 | 181,23 | 177,77 @ 175,72 | 169,85 @ 171,04 | 176,82 | 176,81
155424 961606PT-122 180,00 | 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
155424 961606PT-122 176,71 | 176,85 | 179,76 | 178,87 | 172,00 174,37 | 170,30 @ 168,62 | 17520 | 177,27
155424 961606PT-122 180,00 | 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
155424 961606PT-122 174,58 | 179,78 | 176,44 | 173,25 | 175,10 @ 173,54 | 176,44 @ 173,55 | 179,05 | 178,29
155424 961606PT-122 180,00 | 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
155424 961606PT-122 177,14 | 171,97 | 170,70 | 173,30 | 173,10 174,71 | 176,62 | 175,83 | 166,50 @ 171,04
155424 961606PT-122 180,00 | 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
155424 961606PT-122 171,74 | 171,31 | 177,99 | 176,27 | 170,33 @ 174,16 | 168,96 @ 170,94 | 175,11 | 174,58
155424 961606PT-122 180,00 | 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
155424 961606PT-122 173,24 | 170,97 | 170,77 | 174,32 | 172,10 178,18 | 173,85 @ 171,60 | 171,62 | 171,56
155424 961606PT-122 180,00 | 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
155424 961606PT-122 175,44 | 178,20 | 168,94 | 172,35 | 176,92 @ 175,06 | 179,19 @ 177,00 | 169,48 | 175,25
155424 961606PT-122 180,00 | 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 JIMMY WHITTqE Date 16.03.2018
Ser.No. DC0207I Characteristic
Type 50EAN205NA6G Char.Descr.  961606PT-122 Inspection Val. 50,90
LSL 0,00
Ord. No. 50EAN205NA6 Ser.No. 155424
ra.- o erNo usL 122,16
Remark Tg. 80% Angle 180° * +/-10°* CAL No 219.15; 8 SEC RUN; 20 SEC OFF; 100 TO 50 RPM
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
155424 961606PT-122 175,45 | 174,23 | 180,72 | 171,70 | 169,24 176,67 | 175,12 @ 177,10 | 176,11 | 174,27
155424 961606PT-122 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 Xg92 X93 X94 Xg5 X96 Xg7 Xo8 Xg99 X100
155424 961606PT-122 174,78 | 176,89 | 180,26 | 172,06 | 173,48 176,38 | 177,95 177,40 | 173,73 | 171,52
155424 961606PT-122 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
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Homologation of nutrunners

Torque graphs

DC0207
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KISTLER

measure. analyze. innovate.

Calibration Certificate MEC-544650-17

Object Torque Measuring Chain
Joint Simulator System
Manufacturer SCHATZ
Type 5413-5392/304B Gage No.

5413-4821/10
5413-4820/50
5413-4820/120
5413-4820/250
5413-4820/1K

Serial No 1024149 Ch. No. 1
1023806
1020825
1023742
1024025
1028041
Customer Apex Tool Group LLC Location of
670 Industrial Drive Calibration 670 Industrial Drive
Lexington, SC 29072 Lexington, SC 29072
Order No 4505633559
Date of Calibration 28. Nov 2017 Date Due” 28. Nov 2018
Traceability This sensor was calibrated per Kistler Laboratory Calibration Procedure as listed on page 2,

using a comparison technique against a Kistler calibration standard. Kistler calibration standards
are periodically calibrated against a primary standard system, which in turn is periodically
recertified to the National institute of Standards and Technology (NIST) or another recognized
national standard. Measurements are derived from accepted values of natural physical
constants according to the International System of Units (SI). This calibration meets or exceeds
the requirements of ISO/IEC 17025.

Confirmation The equipment mentioned above and identified by serial number complies with the
agreement of the order and meets the manufacturing tolerances specified in the datasheet.
Yes: X No:
This document is valid without signature
Total pages 7
Calibration Technician Laboratory Manager
Jon-Erik Helgesen Martin Schatz

1) Next calibration due date according to customer's internal specification or manufacturer's recommendation. The calibration laboratory is not
responsible for and will not specify the calibration interval.
This calibration certificate must not be reproduced except in full, without written approval of the laboratory.
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Kistler Instrument Corp. Tel. +1 248 668 6900 Cert 021 Rev 007
30280 Hudson Drive Fax +1 248 669 5733 .
Novi, MI 48377 www kistler.com





