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Cleco

Production Tools

Homologation of nutrunners

Investigation no.: 010/2017

Date:

Note:

25.09.2017

Test sheet no. 2

Machine Capability Study 30 %

Multi-stage tightening system Speed 50 rpm

Single-stage tightening system D Speed 100 %

Manufacturer: Apex Tool Group GmbH Serial no: 737457

Test torque: Tg min. + 0.3 (Tg max. - Tq min.) 6.00 Nm

Hard joint (H) 36.09 Nm / Revolution Angle degree

Soft joint (L) 2.93 Nm / Revolution Angle degree
H

Tolerance down / up 5.58-6.42 Nm

Tolerance down / up 7 %

Average torque 6.02 Nm

Standard deviation 0.05 Nm

Torque scatter (99,73%) 0.28 Nm

Cm 3.04

Cimk 2.93

Min. C,, hard/soft (lowest value) 3.04

Min. Cx hard/soft (lowest value) 2.93

Capability is reached if minimum C,, value 21.67
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Cleco Machine Capability Study Page 1/1
Production Tools CO ntrol Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Part type 17BPYPB13QL ‘ Contr.item yes
Serial No.  737457d Char.Descr. VM 1698-4 Inspection Val. 6,00 0,42 i USL 6,42
Serial No. 1024210 Unit Nm 042 ILSL 558
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10/ 1029292 nges. 100
Evaluation from 20.09.2017 13:20:05 to 20.09.2017 13:38:45
Rem.  Tq.30% hard* +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.274 Nm/A
6,4 usL
6.3~
62 _
T - """ —"-""—-' " —"\-"— =" —\ - —'\ - — (- — (- — - — - — - — - — - — - — - — - — X+3s
Z.6,15
R A BesS e sl =
» 6.0
o ' y \
© ]
g e M %.3s
5,87
5,7~
567 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X35 X+3s X-3s _ X+3s
255k B USL 25 LSL ‘ X ‘ USL 0,001
P o A | | | 01
20— ‘ ‘ F20 & 99,5 : | z ’
& 7 ‘ o F3 95 | | | 5
515 K\ 15 3 ‘ 1 ‘ =
C— . ! T2 ¢ 70 ‘ ‘ 30 =
© 1 B | \ -8 = \ \ a
% 10 | | - 10 ..q_J o 30 : g\ ; : 70 <
2 1 Fo2 5 ‘ 95 '
< 5 | | "5 o ! ! ! 99,5
] o/ | K e 0,1 / } ! ‘
] I I C 1 1 | 99,99
071—!7 | T T T T T T T T T 0 0,001 T [ [ [ [ [ [ [ [ T
56 57 58 59 60 61 62 63 64 56 57 58 59 60 61 62 63 64
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 6.00 X 6.0150
LSL 5.58 Xmin 5.90 X-3s 5.8769
usL 6.42 Xmax 6.12 X+3s 6.1531
T 0.84 R 0.22 6s 0.2761
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 3.04
Critical capability index Cmk 2.93
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Cleco Machine Capability Study Page
Production Tools Control System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457d Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 6,00
LSL 5,58

Ord. No. 17BPYPB13QL Ser.No. 1024210

rd. o Q er.no USL 6,42
Remark Tq. 30% hard * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.274 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 6,10 6,12 6,07 6,05 6,05 6,06 6,07 6,10 6,04 6,02
1024210 VM1698-4 30,00 30,75 30,00 29,75 29,50 29,25 29,25 30,25 30,25 29,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 6,06 6,05 6,12 6,07 6,11 6,04 6,06 6,06 6,06 6,01
1024210 VM1698-4 29,75 29,00 29,50 29,75 30,75 30,00 30,75 30,25 29,75 30,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 6,02 6,12 6,06 6,11 6,07 6,01 6,03 6,02 6,05 6,01
1024210 VM1698-4 29,75 30,25 30,50 30,75 30,25 30,00 30,00 30,00 29,50 29,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 5,99 6,02 6,03 6,03 5,98 5,97 6,04 6,00 5,97 6,02
1024210 VM1698-4 29,25 30,25 30,00 29,50 29,50 29,25 29,50 30,50 30,25 30,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 5,99 6,05 5,97 5,96 6,05 6,00 5,98 6,04 6,01 5,98
1024210 VM1698-4 30,25 30,25 30,25 30,25 31,00 30,25 30,00 30,25 30,25 30,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 6,01 6,00 6,01 5,97 5,99 6,06 6,01 6,01 6,00 5,97
1024210 VM1698-4 30,00 30,25 29,75 29,50 30,50 31,00 30,75 30,25 29,50 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 6,03 6,05 6,01 5,97 6,01 5,99 5,98 5,96 5,97 6,00
1024210 VM1698-4 30,50 31,00 30,75 31,00 30,50 29,75 29,75 30,25 51,75 29,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 6,03 5,98 6,03 5,97 6,03 5,97 6,06 6,01 6,05 5,95
1024210 VM1698-4 29,50 29,25 29,25 29,00 30,50 30,00 30,00 30,00 30,00 28,75

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Control System 2 / 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457d Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 6,00
LSL 5,58

Ord. No. 17BPYPB13QL Ser.No. 1024210

rd. o Q er.no USL 6,42
Remark Tq. 30% hard * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.274 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 6,04 6,00 6,01 5,97 6,00 6,05 5,98 5,99 6,00 6,01
1024210 VM1698-4 29,50 30,00 30,00 30,25 29,75 29,50 29,25 29,75 30,00 30,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 5,95 6,02 5,94 5,96 5,96 5,90 5,92 591 5,94 5,97
1024210 VM1698-4 28,50 29,75 29,25 30,25 30,50 29,75 29,50 30,25 29,75 29,00

Apex Tool Group GmbH \\htwe0Q006\AppData\ QW\QWE\M essWert\2017\737457dM .DFD
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Cleco Machine Capability Study Page 1/1
Production Tools Tool Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Part type 17BPYPB13QL ‘ Contr.item yes
Serial No.  737457d Char.Descr. 936522PT Inspection Val. 6,00 0,42 i USL 6,42
Serial No. 154244 Unit Nm  -042 'LSL 558 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10/ 1029292 nges. 100
Evaluation from 20.09.2017 13:20:08 to 20.09.2017 13:38:48
Rem.  Tq.30% hard* +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.274 Nm/A
6,4 usL
6.3~
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R 60- I T ¥ e
N - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — = — = — = — = — X-3S
& 5,97
(2]
(o] 7
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567 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-3s _ X+3s x-3s _ Xx+3s
30-LSL X USL_ a4, LSL ‘ X ‘ USL 4 001
oo N SOV N 01
3‘ 25 E \ : \ ; 25 é 99‘5 : ; /‘ '
820 NIl ~20% , % e~ 5
g AR F S s 70 : \ : )
= 154 f F153 = ‘ ‘ o
p_,:) 3 | [ ‘ = E o 30 ‘ ‘ 70 -
=] N | £ ) | I |
8 10 E : \ : = 10 é 5 T 95 !
2 | | H | | | 99,5
>3 y | - 0.1 o ‘
] / F 1 1 1 99,99
OH‘\H\‘\\H‘HH‘\H\‘HH‘HH‘HH‘HH‘\ O 0,001 T [ [ [ [ [ [ [ [ T
56 57 58 59 60 61 62 63 64 56 57 58 59 60 61 62 63 64
936522PT [Nm] ND _ 936522PT [Nm] ND _
Drawing Values Collected Values Statistics
Tm 6.00 X 6.0549
LSL 5.58 Xmin 6.01 X-3s 5.9449
usL 6.42 Xmax 6.14 X+3s 6.1649
T 0.84 R 0.13 6s 0.2200
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 3.82
Critical capability index Cmk 3.32
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Cleco Machine Capability Study Page
Production Tools Tool System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457d Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 6,00
LSL 5,58

Ord. No. 17BPYPB13QL Ser.No. 154244

rd. o Q er.no USL 6,42
Remark Tq. 30% hard * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.274 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154244 936522PT 6,09 6,06 6,01 6,01 6,01 6,04 6,06 6,09 6,09 6,04
154244 936522PT 31,00 30,00 31,00 30,00 30,00 29,00 30,00 31,00 31,00 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
154244 936522PT 6,09 6,04 6,14 6,04 6,09 6,04 6,09 6,04 6,04 6,04
154244 936522PT 31,00 30,00 30,00 30,00 31,00 31,00 31,00 31,00 30,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
154244 936522PT 6,04 6,14 6,04 6,14 6,04 6,01 6,06 6,01 6,06 6,06
154244 936522PT 30,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 30,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
154244 936522PT 6,01 6,06 6,06 6,06 6,01 6,01 6,06 6,01 6,06 6,01
154244 936522PT 30,00 31,00 31,00 30,00 30,00 30,00 30,00 31,00 31,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
154244 936522PT 6,01 6,11 6,01 6,01 6,06 6,01 6,01 6,06 6,01 6,04
154244 936522PT 31,00 31,00 31,00 31,00 31,00 31,00 30,00 31,00 31,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
154244 936522PT 6,01 6,09 6,01 6,04 6,04 6,06 6,09 6,04 6,04 6,04
154244 936522PT 31,00 31,00 30,00 30,00 31,00 31,00 32,00 31,00 30,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
154244 936522PT 6,09 6,09 6,09 6,04 6,09 6,04 6,04 6,04 6,09 6,09
154244 936522PT 31,00 31,00 31,00 31,00 31,00 30,00 30,00 31,00 30,00 30,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
154244 936522PT 6,09 6,09 6,04 6,04 6,09 6,06 6,14 6,09 6,09 6,01
154244 936522PT 30,00 30,00 30,00 30,00 31,00 31,00 31,00 31,00 31,00 30,00

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Tool System 2/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457d Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 6,00
LSL 5,58
Ord. No. 17BPYPB13QL Ser.No. 154244 USL 6.42

Remark Tq. 30% hard * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.274 Nm/A

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
154244 936522PT 6,09 6,14 6,04 6,04 6,09 6,14 6,04 6,09 6,04 6,09
154244 936522PT 30,00 30,00 30,00 31,00 30,00 30,00 29,00 31,00 31,00 30,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
154244 936522PT 6,01 6,11 6,01 6,06 6,04 6,01 6,01 6,04 6,01 6,06
154244 936522PT 30,00 31,00 30,00 31,00 31,00 31,00 31,00 31,00 31,00 30,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2017\737457d1.DFD
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: 17BPYPB13QL Angle degree: 30°
Serial no: 737457 Testtorque: 6.0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Cleco Machine Capability Study Page 1/1
Production Tools CO ntrol Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737457c Char.Descr. VM 1698-4 Inspection Val. 6,00 0,42 i USL 6,42
Serial No. 1024210 Unit Nm 042 ILSL 558
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10/ 1029292 nges. 100
Evaluation from 20.09.2017 13:43:10 to 20.09.2017 14:05:20
Rem. Tq. 30% soft * +/-7% * Tg-Cal.: 17.75 Nm* Cur.-Cd.: 0.274 Nm/A
VE ust
6.3~
162
Z.617
< B
0 6,0
2 7%* - — A= — - — - — - — - — o — - = - - — - — - — - — - — - — = — - — X+3s
< 59 \ —_
§ E W 3P &V < -7 - WW@@Z%? Z ez - X
5,8 e X-3s
5,7~
5,67 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _X+3s x-3s _ X+3s
30 7LSL ‘ >‘( ‘ USLﬁ 30 LSL >‘( - USL 0,001
: 7 ‘ ‘ ‘ = 1 99,99 ‘ ‘ o1
3252 R ;255 99,5 : /x/* ’
S 20- NN 02 % 5
g N | F S ¥ 70 £ )
= 154 —15 g f=an i [ o
g NN T 2w | 0 %
7 1\ C
10 o 102 5 ‘ 95 !
2 | i | P B - 995
54 1 |\\ | =5 & 0,1 : ! l
] [ntlitle E ——t 99,99
Ofﬁf‘rﬂ—ﬁ_ﬂ_ﬂ—%l\\\‘l\‘l\\‘HH‘HH‘HH‘HH‘\ 0 0,001 T Tt \\\/\ \\\‘\ \‘\\\ Tt Tt Tt Tt T
56 57 58 59 60 6,1 62 6,3 64 56 57 58 59 60 61 62 63 64
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 6.00 X 5.8686
LSL 5.58 Xmin 5.82 X-3s 5.7981
USL 6.42 Xmax 5.95 X+3s 5.9391
T 0.84 R 0.13 6s 0.1409
N<T> 100 p<T> 100.00000 %
n >ysL 0 p>usL 0.00000%
n < sL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 5.96
Critical capability index = Cmk 4.10
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Control System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457c Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 6,00
LSL 5,58
Ord. No. 17BPYPB13QL Ser.No. 1024210 USL 6.42

Remark Tq. 30% soft * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.274 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 5,94 5,89 5,89 5,93 5,89 5,88 5,86 5,89 5,90 5,84
1024210 VM1698-4 366,25 | 362,50 @ 362,50 | 366,00 | 363,00 355,75 360,00 363,50 @ 360,50 | 354,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 5,85 5,89 5,86 5,95 5,86 5,88 5,85 5,85 5,87 5,86
1024210 VM1698-4 357,50 | 361,00 @ 357,25 | 366,75 | 360,00 @ 358,25 353,25 356,25 | 359,50 | 355,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 5,85 5,89 5,85 5,90 5,88 5,84 5,86 5,86 5,89 5,84
1024210 VM1698-4 358,00 | 359,25 @ 356,75 | 360,50 | 359,50 @ 356,00 357,25 358,75 | 358,00 | 357,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 5,86 5,87 5,86 5,86 5,88 5,86 5,84 5,85 5,85 5,85
1024210 VM1698-4 357,00 | 359,50 @ 358,00 | 358,50 | 359,00 @ 358,25 356,25 357,75 | 357,25 | 356,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 5,90 5,86 5,89 5,90 591 5,89 5,88 5,88 5,82 5,86
1024210 VM1698-4 360,50 | 357,25 | 359,75 | 361,75 | 362,75 360,50 360,50 357,50 | 349,00 | 355,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 5,89 5,85 5,86 5,86 5,86 5,89 5,85 5,86 5,86 5,86
1024210 VM1698-4 359,75 | 353,00 @ 361,50 | 358,25 | 358,75 @ 361,00 354,25 357,75 | 358,50 | 358,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 5,87 5,85 5,85 5,86 5,86 5,90 5,83 5,86 5,85 5,85
1024210 VM1698-4 358,00 | 357,00 @ 356,25 | 359,00 | 358,25 @ 361,25 349,75 352,50 | 355,00 | 354,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 5,84 5,86 5,84 5,85 5,89 5,83 5,86 5,88 5,89 5,87
1024210 VM1698-4 352,50 | 356,75 | 352,00 | 356,50 | 360,75 @ 348,25 355,50 @ 360,00 @ 359,75 | 358,00
Apex Tool Group GmbH \\htweO006\A ppData\ QWA\QWE\M essWert\2017\737457cM .DFD
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Cleco Machine Capability Study Page

Production Tools Control System 2 / 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457¢c Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 6,00
LSL 5,58

Ord. No. 17BPYPB13QL Ser.No. 1024210

ra.- o Q erNo usL 6.42
Remark Tq. 30% soft * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.274 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 5,88 5,85 5,90 5,85 5,87 5,85 5,85 5,84 5,87 5,88
1024210 VM1698-4 359,75 | 350,50 | 357,00 | 351,25 | 353,50 @ 354,75 354,25 352,00 @ 359,25 | 359,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 5,86 5,84 5,89 5,85 5,89 591 5,87 5,90 5,86 5,86
1024210 VM1698-4 353,50 | 355,00 @ 358,50 | 357,00 | 361,00 361,25 359,25 359,50 @ 357,75 | 358,00
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Cleco Machine Capability Study Page 1/1
Production Tools Tool Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737457c Char.Descr. 936522PT Inspection Val. 6,00 0,42 i USL 6,42
Serial No. 154244 Unit Nm 042 'LSL 558
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10/ 1029292 nges. 100
Evaluation from 20.09.2017 13:43:14 to 20.09.2017 14:05:24
Rem.  Tq. 30% soft * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.274 Nm/A
VE ust
6.3~
624
S =
Z,6,1 _
— R U T - SOy Sx— - — - — - > X T T o —  X+3s
% 6.0 44— - = L v ey L L s Lo s L v e s, . o X-3s
N 7
Q5,9
s E
(o] 7
5,87
57
5,6{ LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-38+3s X-3sX+3s
LSL X USL LSL X USL
] T - 1 1 0,001
100 | 100 N 99,99 ]
A n S HEE 0,1
2 80— ol g < 99,5 o
g | I - &, = Y 5
g 607 ] 60 ¢ = 70 =l 3 =
s ] | T 8T I B 0 9%
5 40 Ml 40 o ‘ ‘ ‘_1
g ‘ L2 5 f 95
< 20- J 20 © s 99,5
| 04 0,1 ’/ — !
] J/ i ‘ 1 99,99
0 T T T T T T T LT T T T T T T T 0 0,001 T [ [ [ [ T [ [ [ T
56 57 58 59 60 6,1 62 63 64 56 57 58 59 60 61 62 63 64
936522PT [Nm] ND _ 936522PT [Nm] ND _
Drawing Values Collected Values Statistics
Tm 6.00 X 6.0163
LSL 5.58 Xmin 6.01 X-3s 5.9795
usL 6.42 Xmax 6.04 X+3s 6.0531
T 0.84 R 0.03 6s 0.0737
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 11.40
Critical capability index Cmk 10.96
Es The requirements were met (Cm,Cmk) Eis

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

Production Tools Tool System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457c Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 6,00
LSL 5,58
Ord. No. 17BPYPB13QL Ser.No. 154244 USL 6.42

Remark Tq. 30% soft * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.274 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154244 936522PT 6,04 6,04 6,04 6,04 6,04 6,01 6,01 6,04 6,01 6,01
154244 936522PT 363,00 | 365,00 @ 365,00 @ 366,00 | 366,00 364,00 365,00 367,00 364,00 | 364,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
154244 936522PT 6,01 6,01 6,01 6,04 6,04 6,01 6,01 6,01 6,01 6,01
154244 936522PT 368,00 | 366,00 @ 367,00 @ 364,00 | 369,00 362,00 365,00 364,00 363,00 | 367,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
154244 936522PT 6,01 6,01 6,01 6,01 6,01 6,01 6,01 6,01 6,01 6,01
154244 936522PT 367,00 | 363,00 367,00 @ 367,00 | 363,00 365,00 363,00 368,00 364,00 | 366,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
154244 936522PT 6,01 6,01 6,01 6,01 6,01 6,01 6,01 6,01 6,01 6,01
154244 936522PT 368,00 | 363,00 364,00 @ 366,00 | 363,00 367,00 365,00 365,00 362,00 | 364,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
154244 936522PT 6,01 6,01 6,01 6,01 6,01 6,01 6,01 6,01 6,01 6,01
154244 936522PT 362,00 | 365,00 @ 363,00 @ 366,00 | 367,00 365,00 367,00 360,00 360,00 | 361,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
154244 936522PT 6,01 6,01 6,04 6,01 6,01 6,01 6,04 6,01 6,01 6,01
154244 936522PT 362,00 | 362,00 369,00 @ 363,00 | 364,00 367,00 362,00 362,00 367,00 | 368,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
154244 936522PT 6,01 6,01 6,01 6,01 6,01 6,01 6,01 6,01 6,01 6,01
154244 936522PT 366,00 | 364,00 @ 365,00 @ 368,00 | 366,00 366,00 360,00 360,00 362,00 | 360,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
154244 936522PT 6,01 6,04 6,01 6,01 6,01 6,01 6,04 6,04 6,01 6,01
154244 936522PT 362,00 | 364,00 @ 361,00 @ 364,00 | 362,00 357,00 363,00 365,00 361,00 | 362,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2017\737457c1.DFD
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Cleco Machine Capability Study Page

Production Tools Tool System 2/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457¢c Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 6,00
LSL 5,58

Ord. No. 17BPYPB13QL Ser.No. 154244

rd. o Q er.no USL 6,42
Remark Tq. 30% soft * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.274 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
154244 936522PT 6,01 6,04 6,01 6,01 6,01 6,01 6,01 6,01 6,01 6,01
154244 936522PT 367,00 | 362,00 360,00 @ 359,00 | 360,00 362,00 364,00 361,00 368,00 | 361,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
154244 936522PT 6,01 6,04 6,04 6,04 6,04 6,04 6,04 6,01 6,04 6,01
154244 936522PT 365,00 | 362,00 362,00 @ 363,00 | 364,00 364,00 365,00 363,00 36500 | 362,00

Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2017\737457c1.DFD
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Cleco

Production Tools Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: 17BPYPB13QL Angle degree: 360°
Serial no: 737457 Testtorque: 6.0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time

SN: 737457 Page 17 of 67





Cleco

Production Tools

Homologation of nutrunners

Investigation no.: 010/2017
Date: 25.09.2017
Test sheet no. 3
Machine Capability Study 80 %
Multi-stage tightening system Speed 50 rpm
Single-stage tightening system ] Speed 100 %
Manufacturer: Apex Tool Group GmbH Serial no:
Test torque: Tq min. + 0.8 (Tq max. - Tq min.) 11.00 Nm
Hard joint (H) 66.18 Nm / Revolution
Soft joint (L) 5.44 Nm / Revolution
H
a) Tolerance down / up 10.23-11.77 Nm
Tolerance down / up 7%
Average torque 11.03 Nm
Standard deviation 0.03 Nm
Torque scatter (99,73%) 0.17 Nm
Cn 8.99
Crk 8.64
b) Min. C, hard/soft (lowest value) 8.99
Min. C, hard/soft (lowest value) 8.64
Capability is reached if minimum C,, value 21.67
Note:

SN: 737457 Page 18 of 67
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5.4 %

629 rpm

737457

with 26 volt battery

Angle degree 30°

Angle degree 360°

L

10.23-11.77 Nm
7%
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Cleco Machine Capability Study Page 1/1
Production Tools Control System
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737457h Char.Descr. VM 1698-4 Inspection Val. 11,00 0,77 i uUsL 11,77
Serial No. 1024210 Unit Nm 077 'LSL 1023
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 20.09.2017 07:25:02 to 20.09.2017 07:46:52
Rem.  Tq.80% hard* +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.267 Nm/A
11,8 USL
11,6
1 11,4
2 11,2 X+3
< A %o T XS T T T T Xk T T T T T T T T oYX e S T — o ~_  X+3s
3 11,0 oo oo00omoonit o SR s X ol SR ot 00 LSt S B o o
2 |
—
s 10,8
> -
10,6
10,4
10,2; LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3sX+3s *-3s_Xx+3s
255k A USL 25 LSt X USL _ 0,001
N F 1 99,99 [ "
T L - Ly 0.1
320j | :\ | —20 & 99,5 | ; A
§ [y ! F g, % SF 3 5
15+ [ 15 o )
g N FS w70 | | 30 X
o - il - 8T ] o
S10- il g &% § - ©oA
2 7 \ c2 5 ! 95 !
o | T | r = I
< 5 | -5 o i 99,5
1 | | C o 0,1 o
. i : (- 99,00
0 T 17 T 1 T 17 T | 17 T 1 T 1 T ] 0 0,001 T T T T T T T T
10,2 10,4 10,6 10,8 11,0 11,2 11,4 11,6 11,8 10,2 104 106 108 110 11,2 114 11,6 11,8
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 11.00 X 11.0297
LSL 10.23 Xmin 10.96 X-3s 10.9441
usL 11.77 Xmax 11.10 X+3s 11.1153
T 1.54 R 0.14 6s 0.1713
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 8.99
Critical capability index Cmk 8.64
Es The requirements were met (Cm,Cmk) Eis

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

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457h Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 10,23

T o USL 11,77
Remark Tq. 80% hard * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.267 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 11,02 11,03 11,01 11,08 11,06 11,02 11,02 11,06 11,03 11,00
1024210 VM1698-4 30,25 30,75 29,75 30,00 31,00 29,75 30,00 31,00 29,50 29,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 11,01 11,03 11,02 11,02 11,03 11,04 11,02 11,04 11,08 11,00
1024210 VM1698-4 29,00 28,50 28,75 29,25 29,75 29,75 29,50 29,25 31,25 30,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 11,01 11,10 11,02 11,02 11,06 11,05 11,05 11,07 11,01 11,04
1024210 VM1698-4 29,25 31,25 29,50 30,75 31,25 31,50 30,25 30,50 31,00 31,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 11,05 11,00 11,04 10,97 11,03 11,03 11,01 11,02 11,09 11,05
1024210 VM1698-4 29,25 31,00 30,00 30,00 31,25 30,25 30,25 31,00 29,00 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 11,07 11,03 11,05 10,99 10,97 11,02 11,01 11,01 11,05 11,04
1024210 VM1698-4 28,50 29,75 28,75 30,00 29,00 31,25 30,00 31,00 29,50 30,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 11,02 10,96 11,02 11,03 11,03 11,04 11,03 11,03 11,06 11,00
1024210 VM1698-4 31,25 30,00 30,75 30,75 30,00 31,00 31,75 29,75 29,25 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 11,00 11,02 11,08 11,04 11,04 11,05 11,01 11,04 11,00 11,01
1024210 VM1698-4 29,50 31,00 30,75 30,75 29,50 31,00 31,00 29,50 31,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 11,08 11,08 11,00 11,05 11,00 11,06 11,04 11,06 11,07 11,00
1024210 VM1698-4 30,00 29,00 29,25 30,00 29,50 30,50 30,50 28,75 29,25 30,25

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Control System 2/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457h Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 10,23
T S USL 11,77

Remark Tq. 80% hard * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.267 Nm/A

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 11,03 11,01 11,04 10,98 11,01 10,97 11,04 11,00 11,04 10,98
1024210 VM1698-4 29,50 31,00 29,75 31,00 29,50 30,75 31,50 30,00 31,25 29,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 11,05 11,05 10,97 11,04 11,03 11,00 11,03 11,06 11,07 11,04
1024210 VM1698-4 30,50 29,50 29,75 29,25 30,75 28,50 30,75 31,00 29,75 29,50
Apex Tool Group GmbH \\htweO006\AppData\ QW\QWE\M essWert\2017\737457hM .DFD
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Cleco Machine Capability Study Page 1/1
Production Tools Tool Syste m
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737457h Char.Descr. 936522PT Inspection Val. 11,00 0,77 i uUsL 11,77
Serial No. 154244 Unit Nm 077 ILSL 1028

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 20.09.2017 07:25:05 to 20.09.2017 07:46:56
Rem.  Tq. 80% hard * +/-7% * Tg-Cal.: 17.75 Nm* Cur.-Cal.: 0.267 Nm/A

11,6
X+3s
X-3s
10,2 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s X+3s X-3s _X+3s
505k X USL 54 LSL A USL 0,001
] C 1 99,99 Tl
b ]| F o - 0.1
¢>,‘40f | : | —40 & 99,5 —
5 BE Y 95 | 5
530 ‘ 305 ‘ ‘ =
8 ol R TR (0 & 3 =
o | | F g = Ty o
5 20j B j20 ..q_J o 30 : | : 70 <
2 7 Eoo2 5 v I 95 '
2.0 | U & | ]
< 10 | 10 © i 99,5
3 Y u o 0,1 T
] ‘ n e 99,99
0 L L L \JJ | “ T T T T T 7 0 0,001 T T T T ! T ! ! T T T
10,2 10,4 10,6 10,8 11,0 11,2 11,4 11,6 11,8 10,2 10,4 106 10,8 11,0 11,2 11,4 116 11,8
936522PT [Nm] ND _ 936522PT [Nm] ND _
Drawing Values Collected Values Statistics
Tm 11.00 X 11.1261
LSL 10.23 Xmin 11.06 X-3s 11.0294
USL 11.77 Xmax 11.19 X+3s 11.2228
T 1.54 R 0.13 6s 0.1933
N<T> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 7.97
Critical capability index Cmk 6.66
Es The requirements were met (Cm,Cmk) Eis

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

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457h Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 154244 LSL 10,23

T o USL 11,77
Remark Tq. 80% hard * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.267 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154244 936522PT 11,14 11,10 11,10 11,10 11,10 11,10 11,10 11,14 11,10 11,14
154244 936522PT 31,00 32,00 31,00 31,00 32,00 31,00 31,00 33,00 31,00 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
154244 936522PT 11,10 11,14 11,10 11,14 11,10 11,14 11,10 11,10 11,14 11,14
154244 936522PT 30,00 30,00 30,00 31,00 31,00 31,00 31,00 31,00 32,00 32,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
154244 936522PT 11,10 11,10 11,10 11,14 11,10 11,10 11,09 11,15 11,10 11,10
154244 936522PT 31,00 32,00 31,00 32,00 33,00 33,00 32,00 32,00 32,00 32,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
154244 936522PT 11,10 11,14 11,10 11,06 11,10 11,14 11,06 11,09 11,15 11,10
154244 936522PT 31,00 32,00 31,00 31,00 32,00 31,00 32,00 32,00 30,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
154244 936522PT 11,10 11,10 11,14 11,06 11,10 11,15 11,10 11,14 11,14 11,14
154244 936522PT 30,00 31,00 30,00 31,00 30,00 33,00 31,00 32,00 31,00 32,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
154244 936522PT 11,14 11,06 11,14 11,10 11,14 11,14 11,09 11,14 11,14 11,14
154244 936522PT 32,00 31,00 33,00 32,00 31,00 33,00 34,00 31,00 31,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
154244 936522PT 11,14 11,14 11,14 11,14 11,19 11,14 11,09 11,14 11,14 11,14
154244 936522PT 31,00 32,00 32,00 32,00 31,00 33,00 32,00 31,00 32,00 33,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
154244 936522PT 11,19 11,19 11,14 11,19 11,14 11,14 11,19 11,19 11,19 11,14
154244 936522PT 31,00 30,00 30,00 31,00 31,00 32,00 32,00 30,00 31,00 32,00
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Cleco Machine Capability Study Page

Production Tools Tool System 2/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457h Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 154244 LSL 10,23
T S USL 11,77

Remark Tq. 80% hard * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.267 Nm/A

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
154244 936522PT 11,19 11,14 11,19 11,09 11,14 11,09 11,14 11,14 11,14 11,09
154244 936522PT 30,00 32,00 31,00 32,00 30,00 32,00 34,00 31,00 33,00 31,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
154244 936522PT 11,14 11,14 11,06 11,14 11,09 11,14 11,19 11,14 11,14 11,14
154244 936522PT 32,00 31,00 31,00 31,00 32,00 30,00 32,00 32,00 31,00 31,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2017\737457h1.DFD
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: 17BPYPB13QL Angle degree: 30°
Serial no: 737457 Test torque: 11.0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

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

Production Tools Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No. 7374579 Char.Descr. VM 1698-4 Inspection Val. 11,00 0,77 i uUsL 11,77

Serial No. 1024210 Unit Nm 077 ILSL 1028

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 20.09.2017 07:50:26 to 20.09.2017 08:28:01

Rem.  Tq. 80% soft * +/-7% * Tqg-Cal.: 17.75 Nm* Cur.-Cal.: 0.267 Nm/A

11,8 USL
11,6
111,44
'g‘ -
Z. 11,2
= |
Quoy X o gmmn e | xu3s
- 5 : e > S 2y < - Sesdy 2
I e pta et e o ab S
> -
10,6
10,4
10’2; T T T T T T T T T T s
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
% 33s =
o5 7LSL ‘ )‘<‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
R I o 01
%20 B -20 & 99,5
g | 11 -3, % 5
g 157 11 "2 = 70 3 =
@ 11 Sy o
Q | [ — T
£ 104 | \‘ “10% o 30 70 &4
2 1 Fo2 5 95 '
o [ Fe 8
< 5 ‘ -5 @ 99,5
B ol r 0,1
. L B 99,99
0 T 1 T 1 T 17 "7 T 17 T 17 T 1 T ] 0 0,001 T T T T T T T T
10,2 10,4 10,6 10,8 11,0 11,2 11,4 11,6 11,8 10,2 104 106 108 110 11,2 114 11,6 11,8
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 11.00 X 10.8852
LSL 10.23 Xmin 10.84 X-3s 10.8308
usL 11.77 Xmax 10.94 X+3s 10.9396
T 1.54 R 0.10 6s 0.1087
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 14.17
Critical capability index = Cmk 12.05
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page

Production Tools Control System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 7374579 Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 10,23
T S USL 11,77

Remark Tq. 80% soft * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.267 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 10,87 10,88 10,88 10,90 10,89 10,89 10,93 10,89 10,87 10,86
1024210 VM1698-4 387,50 | 388,00 381,75 | 376,75 | 367,75 @ 386,50 363,25 369,25 | 353,75 | 413,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 10,89 10,90 10,88 10,90 10,87 10,90 10,89 10,88 10,90 10,90
1024210 VM1698-4 384,25 | 357,50 | 360,00 | 358,25 | 364,75 @ 340,00 363,75 369,00 @ 365,25 | 368,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 10,87 10,89 10,88 10,91 10,89 10,88 10,86 10,89 10,87 10,94
1024210 VM1698-4 379,50 | 363,25 | 354,00 | 358,00 | 358,00 354,25 355,25 350,00 @ 357,50 | 363,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 10,88 10,87 10,87 10,90 10,88 10,87 10,90 10,86 10,87 10,91
1024210 VM1698-4 348,25 | 353,00 @ 363,25 | 355,00 | 356,50 @ 379,75 352,75 352,00 @ 332,50 | 373,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 10,88 10,88 10,90 10,89 10,89 10,85 10,86 10,92 10,88 10,88
1024210 VM1698-4 353,50 | 363,25 | 348,00 @ 361,00 | 352,00 @ 375,00 372,00 383,50 @ 354,75 | 345,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 10,88 10,90 10,93 10,89 10,90 10,89 10,91 10,89 10,91 10,91
1024210 VM1698-4 379,50 | 356,25 | 348,75 | 345,50 | 352,25 @ 350,50 347,75 @ 356,25 | 354,50 | 371,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 10,89 10,85 10,87 10,90 10,88 10,86 10,84 10,87 10,86 10,88
1024210 VM1698-4 355,25 | 351,00 @ 360,50 | 353,00 | 351,75 @ 357,00 372,50 357,50 | 364,25 | 363,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 10,87 10,89 10,88 10,88 10,87 10,91 10,88 10,87 10,87 10,88
1024210 VM1698-4 355,00 | 356,50 | 361,00 | 358,25 | 357,75 @ 356,25 349,00 366,00 @ 364,50 | 362,25
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Production Tools Control System 2 / 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 7374579 Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 10,23

T o USL 11,77
Remark Tq. 80% soft * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.267 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 10,89 10,89 10,89 10,92 10,90 10,89 10,86 10,88 10,86 10,88
1024210 VM1698-4 368,75 | 341,00 @ 343,25 | 379,75 | 380,00 @ 362,25 338,50 357,50 | 345,75 | 379,75
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 10,88 10,87 10,86 10,89 10,87 10,89 10,91 10,89 10,91 10,89
1024210 VM1698-4 360,25 | 350,75 | 375,25 | 361,00 | 364,00 375,25 373,75 377,50 | 372,75 | 384,25
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Cleco Machine Capability Study Page 1/1
Production Tools TOO | Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No. 7374579 Char.Descr. 936522PT Inspection Val. 11,00 0,77 i uUsL 11,77
Serial No. 154244 Unit Nm 077 'LSL 1023
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 20.09.2017 07:50:30 to 20.09.2017 08:28:05
Rem.  Tq. 80% soft * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.267 Nm/A
11,6
111,44
2 11,2
= 7 - X+3s
8 11,0 x %35
N |
@ 10,8
2 |
10,6
10,4
10,2 ] LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-333s X
:LSL ‘x‘ USL: LSL USL 0,001
60 hl F60 1 99,99
1 3 C 'o\? 0,1
350 b ~50 > 995
g Il -z, % 5
40 | —40 =
o I L F > 70 30 =
=] £ [= S
@ 30 | 7308 o 30 05
g e 1 F Q ‘_1
@ 20 =20 3 5 95
< - [ | S S 99,5
10 “‘ | F10 @ 0,1 :
1 M g 99,99
0 T 17 T 1 T 17 T 7 T 1T T 17 T 1 T ] 0 0,001 T T T T T T T T
10,2 10,4 10,6 10,8 11,0 11,2 11,4 11,6 11,8 10,2 104 106 108 110 11,2 114 11,6 11,8
936522PT [Nm] ND _ 936522PT [Nm] ND _
Drawing Values Collected Values Statistics
Tm 11.00 X 11.0291
LSL 10.23 Xmin 11.01 X-3s 10.9846
usL 11.77 Xmax 11.06 X+3s 11.0736
T 1.54 R 0.05 6s 0.0891
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 17.29
Critical capability index = Cmk 16.64
Es The requirements were met (Cm,Cmk) Eis

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

Production Tools Tool System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 7374579 Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 154244 LSL 10,23
T S USL 11,77

Remark Tq. 80% soft * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.267 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154244 936522PT 11,04 11,04 11,04 11,01 11,04 11,04 11,04 11,04 11,04 11,04
154244 936522PT 389,00 | 389,00 384,00 @ 379,00 | 369,00 387,00 365,00 371,00 @ 356,00 | 417,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
154244 936522PT 11,01 11,04 11,01 11,04 11,04 11,04 11,04 11,04 11,04 11,04
154244 936522PT 387,00 | 359,00 @ 360,00 @ 360,00 | 364,00 340,00 365,00 @ 371,00 367,00 | 370,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
154244 936522PT 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,04
154244 936522PT 381,00 | 366,00 @ 356,00 @ 360,00 | 360,00 356,00 356,00 353,00 359,00 | 365,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
154244 936522PT 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,04
154244 936522PT 349,00 | 355,00 @ 366,00 @ 357,00 | 358,00 382,00 355,00 354,00 @ 334,00 | 373,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
154244 936522PT 11,04 11,04 11,01 11,01 11,01 11,01 11,01 11,04 11,04 11,04
154244 936522PT 355,00 | 364,00 @ 349,00 | 362,00 | 355,00 377,00 374,00 384,00 357,00 | 346,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
154244 936522PT 11,06 11,01 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,01
154244 936522PT 380,00 | 358,00 @ 353,00 | 347,00 | 356,00 @ 354,00 348,00 358,00 @ 355,00 | 372,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
154244 936522PT 11,01 11,04 11,01 11,01 11,01 11,04 11,04 11,04 11,01 11,04
154244 936522PT 356,00 | 353,00 @ 362,00 @ 355,00 | 353,00 360,00 373,00 359,00 366,00 | 365,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
154244 936522PT 11,01 11,04 11,04 11,01 11,01 11,04 11,01 11,01 11,01 11,04
154244 936522PT 358,00 | 357,00 @ 363,00 @ 360,00 | 360,00 358,00 351,00 367,00 @ 366,00 | 364,00
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Production Tools Tool System 2/ 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 7374579 Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 154244 LSL 10,23

T o USL 11,77
Remark Tq. 80% soft * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.267 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
154244 936522PT 11,04 11,01 11,01 11,01 11,01 11,04 11,01 11,01 11,01 11,01
154244 936522PT 370,00 | 342,00 @ 344,00 | 382,00 | 382,00 364,00 342,00 359,00 @ 347,00 | 380,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
154244 936522PT 11,04 11,01 11,01 11,01 11,01 11,01 11,01 11,01 11,04 11,01
154244 936522PT 361,00 | 354,00 377,00 | 363,00 | 365,00 377,00 376,00 380,00 @ 375,00 | 387,00
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: 17BPYPB13QL Angle degree: 360°
Serial no: 737457 Test torque: 11.0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Cleco

Production Tools )
Homologation of nutrunners

Annex 2
Investigation no.: 010/2017
Date: 25.09.2017 Page 3 of 3
Test sheet no. 4
Machine Capability Study 100 %
Multi-stage tightening system Speed 50 rpm 54 %
Single-stage tightening system ] Speed 100 % 629 rpm
Manufacturer: Apex Tool Group GmbH Serial no: 737457
Test torque: Tq max. 13.00 Nm with 26 volt battery
Hard joint (H) 78.31 Nm / Revolution Angle degree 30°
Soft joint (L) 6.42 Nm / Revolution Angle degree 360°
H L
a) Tolerance down / up 12.09-13.91 Nm 12.09-13.91 Nm
Tolerance down / up 7% 7%
Average torque 13.05 Nm 12.84 Nm
Standard deviation 0.07 Nm 0.03 Nm
Torque scatter (99,73%) 0.43 Nm 0.18 Nm
Cn 4.25 10.28
Crk 4.01 8.47
b) Min. C, hard/soft (lowest value) 4.25
Min. C, hard/soft (lowest value) 4.01

Capability is reached if minimum C,, value 21.67

Note:
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Production Tools CO ntrol Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Part type 17BPYPB13QL ‘ Contr.item yes
Serial No.  737457b Char.Descr. VM 1698-4 Inspection Val. 13,00 0,91 i USL 1391
Serial No. 1024210 Unit Nm 091 ILSL 1209
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 20.09.2017 07:05:49 to 20.09.2017 07:22:35
Rem.  Tq. 100% hard * +/-7%* Tg-Cal.: 17.75 Nm* Cur.-Cal.: 0.269 Nm/A
14,0
B USL
1 13,5 ]
= ] —
> s — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - x+3s
¥ 1 77*7%@?%%@@%@@55%@& X r - - - o x
2 13,0 ORI RSSIELIINK KSR oo |
9 - — - — - — - — - — X-3s
= i
> i
12,5
b LSL
12,0 T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s _ X+3s X35 X+3s
35 7LSL ‘ )‘< ‘ USLﬁ 35 LSL >‘( USL 0,001
B £ 1 99,99 ‘
130 ‘ | ‘ 30 & ‘ 01
> N Fs 99,5
S 25 E25 >
ShaE I . Fg 9% 5 B
g 20 I N F205 ¥ 70 3 R
S 15 B AN FL.3 = o
5 15 E ‘ / »\ ‘ ; 15 wq—J o 30 70 ‘_'1
o 3 C >
210 | | ~10 5 95
< B \ S [] 99,5
5 ! / \ ! =5 x 0,1
B E i 99,99
O s T T T T | T T \J/\. | | I\IILT T | = O 0,001 T T T T T T T 1
12,0 12,5 13,0 13,5 14,0 12,0 12,5 13,5 14,0
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 13.00 X 13.0517
LSL 12.09 Xmin 12.93 X-3s 12.8376
usL 13.91 Xmax 13.29 X+3s 13.2658
T 1.82 R 0.36 6s 0.4282
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 4.25
Critical capability index Cmk 4.01
¢ The requirements were met (Cm,Cmk) <

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

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457b Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 12,09

T o USL 13,91
Remark Tq. 100% hard * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 13,23 13,23 13,24 13,22 13,19 13,13 13,19 13,29 13,11 13,15
1024210 VM1698-4 30,50 30,50 29,25 29,25 29,00 29,25 30,50 30,75 29,50 29,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 13,17 13,13 13,15 13,16 13,12 13,15 13,12 13,10 13,10 13,08
1024210 VM1698-4 30,00 30,50 29,75 30,25 28,50 30,25 28,75 31,00 29,50 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 13,06 13,09 13,04 13,10 13,05 13,08 13,06 13,11 13,09 13,05
1024210 VM1698-4 29,25 30,25 29,25 30,75 30,50 31,00 30,50 30,75 31,00 28,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 13,11 13,10 13,14 13,08 13,07 13,01 13,01 13,03 13,05 13,03
1024210 VM1698-4 30,00 28,75 30,50 30,00 29,25 29,50 29,75 29,75 30,00 29,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 13,07 13,02 13,03 13,03 13,01 12,98 12,97 13,04 13,01 13,04
1024210 VM1698-4 30,25 29,50 29,75 30,50 29,25 29,00 29,25 29,75 29,25 30,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 13,03 13,03 12,97 13,03 13,05 13,01 13,05 13,01 13,04 13,00
1024210 VM1698-4 29,25 30,50 29,00 29,25 30,25 29,25 31,00 29,25 30,50 29,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 13,01 13,05 12,99 13,01 13,00 13,03 12,97 13,05 13,05 12,99
1024210 VM1698-4 30,50 30,00 30,25 29,50 30,50 30,75 29,25 30,75 30,50 29,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 13,05 12,98 12,97 13,03 12,99 13,04 12,97 13,01 13,05 13,00
1024210 VM1698-4 30,75 30,00 29,75 30,75 29,50 29,50 29,75 30,25 30,75 29,75
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Production Tools Control System 2/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457b Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 12,09
T S USL 13,91

Remark Tq. 100% hard * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.269 Nm/A

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 13,05 12,97 13,03 13,01 12,99 13,04 13,01 13,04 13,02 12,99
1024210 VM1698-4 29,25 30,25 29,75 29,25 30,25 30,75 30,25 29,50 30,00 30,50
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 12,97 13,03 13,01 12,95 12,97 12,96 12,96 12,98 12,98 12,93
1024210 VM1698-4 30,00 30,50 30,75 30,25 29,50 29,25 30,25 30,75 30,50 30,50
Apex Tool Group GmbH \\htwe0Q006\A ppData\ QW\QWE\M essWert\2017\737457bM .DFD
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Production Tools Tool Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Part type 17BPYPB13QL ‘ Contr.item yes
Serial No.  737457b Char.Descr. 936522PT Inspection Val. 13,00 0,91 i USL 1391
Serial No. 154244 Unit Nm 091 ILSL 1209
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 20.09.2017 07:05:52 to 20.09.2017 07:22:39
Rem.  Tq. 100% hard * +/-7%* Tg-Cal.: 17.75 Nm* Cur.-Cal.: 0.269 Nm/A
14,0
4 USL
1 13,5 ]
= ] —
Z X+3s
= X-3s
N
q |
0 4
(o]
9 |
o |
12,5
b LSL
12,0 T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3%+3s
45 7LSL ‘ >‘( ‘ USLﬁ 45 0005 LSL USL 0,001
E E 1 ,
140~ ! F40 = 0.1
335 N £ 35 = 99,5
| C >
5302 ]! 08 95 5 B
2257 L %3 § 70 30 X
@ 20 ! F202 o 30 70 %
=27 NE E ) “1
§ 15 E 1 2 15 _‘% 5 95
< 10 \ =10 & 09.5
5 = l 1§ E 5 x 0,1
E | E 99,99
O = T T T T | T T T T | | I T T | T T T T F O 0,001 T T T T T T T 1
12,0 12,5 13,0 13,5 14,0 12,0 12,5 13,0 13,5 14,0
936522PT [Nm] ND _ 936522PT [Nm] ND _
Drawing Values Collected Values Statistics
Tm 13.00 X 13.1499
LSL 12.09 Xmin 13.07 X-3s 13.0669
usL 13.91 Xmax 13.22 X+3s 13.2329
T 1.82 R 0.15 6s 0.1659
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 10.97
Critical capability index Cmk 9.16
Es The requirements were met (Cm,Cmk) Eis
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Production Tools Tool System 1/ 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457b Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 154244 LSL 12,09

T o USL 13,91
Remark Tq. 100% hard * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154244 936522PT 13,07 13,17 13,17 13,12 13,17 13,16 13,16 13,17 13,11 13,11
154244 936522PT 32,00 32,00 31,00 31,00 31,00 31,00 32,00 32,00 31,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
154244 936522PT 13,16 13,11 13,16 13,17 13,16 13,16 13,16 13,17 13,17 13,12
154244 936522PT 32,00 32,00 31,00 32,00 30,00 32,00 30,00 33,00 31,00 33,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
154244 936522PT 13,12 13,17 13,12 13,17 13,12 13,17 13,12 13,17 13,12 13,17
154244 936522PT 31,00 32,00 31,00 32,00 32,00 32,00 33,00 32,00 33,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
154244 936522PT 13,17 13,17 13,17 13,16 13,16 13,11 13,11 13,11 13,21 13,11
154244 936522PT 32,00 30,00 32,00 32,00 31,00 31,00 31,00 32,00 31,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
154244 936522PT 13,16 13,16 13,16 13,16 13,11 13,16 13,11 13,16 13,17 13,11
154244 936522PT 32,00 31,00 32,00 32,00 31,00 31,00 31,00 32,00 30,00 32,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
154244 936522PT 13,16 13,17 13,11 13,12 13,17 13,12 13,16 13,16 13,17 13,17
154244 936522PT 31,00 32,00 31,00 31,00 32,00 31,00 33,00 31,00 32,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
154244 936522PT 13,22 13,17 13,12 13,17 13,12 13,12 13,12 13,17 13,17 13,12
154244 936522PT 32,00 32,00 32,00 31,00 32,00 32,00 31,00 32,00 32,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
154244 936522PT 13,17 13,12 13,12 13,17 13,12 13,17 13,17 13,12 13,17 13,12
154244 936522PT 32,00 32,00 31,00 32,00 31,00 31,00 32,00 33,00 32,00 32,00

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Tool System 2/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457b Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 154244 LSL 12,09
T S USL 13,91

Remark Tq. 100% hard * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.269 Nm/A

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
154244 936522PT 13,17 13,12 13,17 13,17 13,17 13,17 13,17 13,17 13,17 13,12
154244 936522PT 31,00 32,00 31,00 31,00 32,00 32,00 32,00 31,00 32,00 32,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
154244 936522PT 13,17 13,17 13,17 13,12 13,16 13,16 13,11 13,21 13,16 13,16
154244 936522PT 32,00 32,00 32,00 32,00 31,00 31,00 32,00 32,00 32,00 32,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2017\737457b1.DFD
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: 17BPYPB13QL Angle degree:  30°
Serial no: 737457 Test torque:  13.0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Cleco Machine Capability Study Page 1/1
Production Tools CO ntrol Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  19.09.2017
Ord. No. 17BPYPB13QL Part type 17BPYPB13QL ‘ Contr.item yes
Serial No.  737457a Char.Descr. VM 1698-4 Inspection Val. 13,00 0,91 i USL 1391
Serial No. 1024210 Unit Nm 091 ILSL 1209
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.09.2017 15:56:31 to 19.09.2017 16:58:16
Rem.  Tq. 100% soft * +/-7% * Tg-Cal.: 17.75 Nm* Cur.-Cal.: 0.269 Nm/A
14,0
4 USL
1 13,5 ]
= |
Z |
- |
§ 13,0 X+3s
— — _
= J X-3s
> i
12,5
b LSL
12,0 T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3%+3s X-3s X+3s
30 7LSL ‘ >‘( ‘ USLﬁ 30 LSL >‘( USL 0,001
o rl O | 01
52 i o XL 99,5 1 ’
c ] E >
g 20~ ! ~208 ;0% 5 _
g ol F S s 70 )
= 15j “ - 15 g f=an o
FRE \ | FT 2 a4 30 LA
= H E o
210 1K ~10 2 5 95
2 i F & 99,5
54 T 5 & 0,1 '
= I E ‘ 99,99
O T T T T | T T | | T T T T | T T T T O 0,001 T T T T T T 1
12,0 12,5 13,0 13,5 14,0 12,0 12,5 13,5 14,0
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 13.00 X 12.8398
LSL 12.09 Xmin 12.78 X-3s 12.7513
usL 13.91 Xmax 12.92 X+3s 12.9283
T 1.82 R 0.14 6s 0.1770
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 10.28
Critical capability index = Cmk 8.47
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page

Production Tools Control System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737457a Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 12,09
T S USL 13,91

Remark Tqg. 100% soft * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.269 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,92 12,88 12,92 12,90 12,85 12,90 12,92 12,86 12,87 12,87
1024210 VM1698-4 363,50 | 342,25 | 369,00 | 343,75 | 33550 | 349,00 347,00 357,00 @ 344,75 | 339,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 12,90 12,85 12,90 12,86 12,87 12,91 12,85 12,83 12,81 12,85
1024210 VM1698-4 357,00 | 339,75 @ 366,75 | 332,75 | 356,00 @ 344,25 356,25 342,50 | 355,50 | 370,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 12,82 12,82 12,86 12,83 12,86 12,83 12,84 12,81 12,85 12,87
1024210 VM1698-4 356,25 | 357,00 @ 369,50 | 349,25 | 366,00 @ 348,50 350,75 350,50 | 373,00 | 366,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 12,84 12,84 12,84 12,83 12,83 12,83 12,86 12,84 12,81 12,85
1024210 VM1698-4 373,75 | 358,50 & 366,25 | 371,00 | 358,25 @ 346,00 358,25 358,50 @ 379,00 | 358,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,82 12,81 12,82 12,87 12,83 12,84 12,83 12,83 12,80 12,86
1024210 VM1698-4 363,75 | 349,00 @ 359,25 | 349,00 | 362,75 @ 349,50 358,75 345,25 | 358,50 | 381,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 12,85 12,84 12,82 12,86 12,82 12,85 12,82 12,81 12,81 12,85
1024210 VM1698-4 363,00 | 358,00 360,50 | 365,75 | 360,50 @ 374,75 374,50 357,00 @ 369,50 | 375,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,84 12,83 12,86 12,81 12,83 12,83 12,80 12,79 12,82 12,82
1024210 VM1698-4 354,50 | 363,75 | 379,50 | 360,75 | 378,75 | 363,75 348,25 @ 341,75 | 351,25 | 342,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 12,85 12,82 12,80 12,84 12,83 12,80 12,80 12,82 12,85 12,87
1024210 VM1698-4 373,00 | 370,00 @ 373,25 | 377,50 | 358,25 | 350,00 375,75 352,00 @ 355,25 | 393,50
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Cleco Machine Capability Study Page

Production Tools Control System 2 / 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737457a Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 12,09

T o USL 13,91
Remark Tqg. 100% soft * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 12,82 12,85 12,82 12,80 12,81 12,85 12,80 12,82 12,86 12,82
1024210 VM1698-4 351,00 | 358,75 | 355,75 | 359,25 | 352,00 @ 356,25 352,25 353,50 | 376,75 | 344,50
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 12,78 12,80 12,82 12,84 12,86 12,82 12,86 12,86 12,84 12,82
1024210 VM1698-4 352,75 | 335,00 @ 368,00 @ 350,25 | 353,75 @ 358,00 371,75 377,00 @ 378,75 | 365,75
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Cleco Machine Capability Study Page 1/1

Production Tools Tool Syste m
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  19.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737457a Char.Descr. 936522PT Inspection Val. 13,00 0,91 i USL 1391

Serial No. 154244 Unit Nm 091 ILSL 1209

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.09.2017 15:56:35 to 19.09.2017 16:58:20

Rem.  Tq. 100% soft * +/-7% * Tqg-Cal.: 17.75 Nm* Cur.-Cal.: 0.269 Nm/A

14,0
4 USL
1 13,5 ]
= |
Z |
— 4 e o - IO A
Q. 13,0 505504 56500 SBTOSOEEOR e SoolSEeesed X KIS
q |
0 4
(o]
9 |
o |
12,5
b LSL
12,0 T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*3Be3s X-3$3s
7LSL ‘x‘ USLﬁ LSL USL 0,001
60— Fe60 T 99,99
U |l e 01
350 | - 50 & 995
g - ] -3 95 5
340 ~a05 ' =
o i F > 70 30 =
=] £ [= S
@ 30 1 7308 o 30 05
g = 1 F < ‘_1
@ 20 =20 3 5 95
3 3 I = © 995
10 I S0 0.1 '
] Il & fit 99,99
O T T T T | T T T T | T T T T | T T T T O 0,001 T T T T T T T 1
12,0 12,5 13,0 13,5 14,0 12,0 12,5 13,0 13,5 14,0
936522PT [Nm] ND _ 936522PT [Nm] ND _
Drawing Values Collected Values Statistics
Tm 13.00 X 13.0163
LSL 12.09 Xmin 13.01 X-3s 12.9778
usL 13.91 Xmax 13.07 X+3s 13.0548
T 1.82 R 0.06 6s 0.0771
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 23.62
Critical capability index = Cmk 23.19
¢ The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page

Production Tools Tool System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737457a Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 154244 LSL 12,09
T S USL 13,91

Remark Tqg. 100% soft * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.269 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154244 936522PT 13,01 13,01 13,01 13,01 13,01 13,01 13,02 13,02 13,02 13,02
154244 936522PT 368,00 | 345,00 @ 375,00 | 346,00 | 339,00 351,00 349,00 359,00 @ 349,00 | 341,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
154244 936522PT 13,02 13,02 13,02 13,02 13,02 13,02 13,01 13,01 13,01 13,01
154244 936522PT 358,00 | 341,00 @ 368,00 | 334,00 | 358,00 346,00 360,00 347,00 @ 360,00 | 376,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
154244 936522PT 13,01 13,01 13,01 13,01 13,01 13,01 13,01 13,01 13,01 13,01
154244 936522PT 362,00 | 360,00 @ 376,00 | 353,00 | 370,00 @ 351,00 357,00 356,00 @ 378,00 | 371,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
154244 936522PT 13,01 13,01 13,01 13,01 13,01 13,01 13,01 13,02 13,02 13,06
154244 936522PT 379,00 | 367,00 @ 371,00 | 379,00 | 362,00 351,00 363,00 364,00 384,00 | 364,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
154244 936522PT 13,01 13,01 13,01 13,02 13,01 13,01 13,06 13,01 13,02 13,02
154244 936522PT 370,00 | 356,00 @ 365,00 | 354,00 | 367,00 354,00 365,00 @ 350,00 364,00 | 387,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
154244 936522PT 13,02 13,01 13,01 13,02 13,02 13,01 13,01 13,01 13,01 13,02
154244 936522PT 368,00 | 361,00 @ 365,00 | 370,00 | 367,00 380,00 380,00 361,00 @ 376,00 | 378,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
154244 936522PT 13,02 13,01 13,01 13,02 13,01 13,01 13,01 13,01 13,01 13,01
154244 936522PT 359,00 | 368,00 @ 384,00 @ 365,00 | 383,00 369,00 354,00 346,00 @ 356,00 | 346,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
154244 936522PT 13,07 13,01 13,01 13,07 13,01 13,02 13,01 13,01 13,01 13,06
154244 936522PT 381,00 | 376,00 @ 377,00 | 383,00 | 367,00 355,00 381,00 359,00 @ 359,00 | 399,00
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Production Tools Tool System 2/ 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737457a Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 154244 LSL 12,09

T o USL 13,91
Remark Tqg. 100% soft * +/-7% * Tg-Cal.: 17.75 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
154244 936522PT 13,01 13,01 13,01 13,01 13,02 13,02 13,01 13,02 13,02 13,02
154244 936522PT 357,00 | 361,00 @ 361,00 @ 367,00 | 359,00 361,00 357,00 359,00 @ 381,00 | 353,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
154244 936522PT 13,02 13,02 13,06 13,01 13,01 13,01 13,02 13,01 13,01 13,02
154244 936522PT 357,00 | 340,00 @ 371,00 | 358,00 | 358,00 362,00 378,00 381,00 @ 386,00 | 373,00
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: 17BPYPB13QL Angle degree: 360°
Serial no: 737457 Test torque: 13.0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Cleco

Production Tools .
Homologation of nutrunners

Annex 3
Investigation no.: 010/2017
Date: 25.09.2017 Page 1 of 2

General Specifications

Manufacturer: Apex Tool Group GmbH Tool type: LiveWire Tool
Model: 17BPYPB13QL Serial no: 737457
Torque range: 3 Nmto 13 Nm

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

Capability examination

Snugfit value: 2.6 Nm Torque tolerance £ 7 %
Target torque: 7.8 Nm Tolerance: 3.28% +1.64 %
Angle degree: 40° Tolerance: 2.4° +1.2°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 7.84 40.00 7.72 38.75 0.12 1.25
2 7.89 40.00 7.73 38.50 0.16 1.50
3 7.89 40.00 7.78 38.50 0.1 1.50
4 7.84 40.00 7.73 38.75 0.1 1.25
5 7.89 40.00 7.74 38.75 0.15 1.25
6 7.93 40.00 7.80 38.75 0.13 1.25
7 7.89 40.00 7.80 38.75 0.09 1.25
8 7.89 40.00 7.77 39.00 0.12 1.00
9 7.89 40.00 7.81 38.75 0.08 1.25
10 7.93 40.00 7.77 38.75 0.16 1.25
11 7.89 40.00 7.80 38.75 0.09 1.25
12 7.89 40.00 7.79 39.00 0.10 1.00
13 7.89 40.00 7.77 38.50 0.12 1.50
14 7.89 40.00 7.78 38.75 0.1 1.25
15 7.89 40.00 7.71 38.75 0.18 1.25
16 7.89 40.00 7.77 38.75 0.12 1.25
17 7.89 40.00 7.77 38.50 0.12 1.50
18 7.98 40.00 7.94 39.00 0.04 1.00
19 7.84 40.00 7.76 38.75 0.08 1.25

20 7.89 40.00 7.74 38.75 0.15 1.25
21 7.89 40.00 7.77 38.75 0.12 1.25
22 7.98 40.00 7.86 39.25 0.12 0.75
23 7.89 40.00 7.77 38.50 0.12 1.50
24 7.89 40.00 7.79 38.75 0.10 1.25
25 7.89 40.00 7.82 38.75 0.07 1.25
26 7.93 40.00 7.83 38.75 0.10 1.25
27 7.84 40.00 7.74 38.75 0.10 1.25
28 7.84 40.00 7.68 38.25 0.16 1.75
29 7.89 40.00 7.72 38.75 0.17 1.25
30 7.84 40.00 7.74 38.50 0.10 1.50
31 7.89 40.00 7.80 38.75 0.09 1.25
32 7.93 40.00 7.86 39.25 0.07 0.75
33 7.98 40.00 7.85 39.00 0.13 1.00
34 7.79 40.00 7.73 38.50 0.06 1.50
35 7.93 40.00 7.84 39.50 0.09 0.50
36 7.89 40.00 7.80 39.00 0.09 1.00
37 7.89 40.00 7.77 38.75 0.12 1.25
38 7.84 40.00 7.76 38.75 0.08 1.25
39 7.89 40.00 7.78 38.50 0.1 1.50
40 7.93 40.00 7.83 39.25 0.10 0.75
41 7.89 40.00 7.80 39.00 0.09 1.00
42 7.89 40.00 7.79 38.75 0.10 1.25
43 7.89 40.00 7.78 38.75 0.1 1.25
44 7.89 40.00 7.81 39.25 0.08 0.75
45 7.84 40.00 7.73 38.50 0.11 1.50
46 7.84 40.00 7.71 38.75 0.13 1.25
47 7.84 40.00 7.70 38.25 0.14 1.75
48 7.84 40.00 7.70 38.75 0.14 1.25
49 7.93 40.00 7.78 39.00 0.15 1.00
50 7.84 40.00 7.75 38.75 0.09 1.25
51 7.93 40.00 7.80 39.00 0.13 1.00
52 7.89 40.00 7.77 39.25 0.12 0.75
53 7.89 40.00 7.78 38.75 0.11 1.25
54 7.93 40.00 7.85 38.75 0.08 1.25
55 7.89 40.00 7.77 38.75 0.12 1.25
56 7.93 40.00 7.80 39.00 0.13 1.00
57 7.84 40.00 7.72 38.75 0.12 1.25
58 7.84 40.00 7.73 38.25 0.11 1.75
59 7.84 40.00 7.72 38.25 0.12 1.75
60 7.89 40.00 7.78 39.00 0.11 1.00
61 7.89 40.00 7.82 38.75 0.07 1.25
62 7.89 40.00 7.79 39.00 0.10 1.00
63 7.84 40.00 7.73 39.00 0.11 1.00
64 7.89 40.00 7.79 38.75 0.10 1.25
65 7.89 40.00 7.80 38.75 0.09 1.25
66 7.84 40.00 7.72 38.25 0.12 1.75
67 7.84 40.00 7.72 38.75 0.12 1.25
68 7.89 40.00 7.75 39.00 0.14 1.00
69 7.89 40.00 7.76 39.00 0.13 1.00
70 7.84 40.00 7.74 38.50 0.10 1.50
71 7.84 40.00 7.74 38.75 0.10 1.25
72 7.89 40.00 7.77 38.75 0.12 1.25
73 7.89 40.00 7.74 38.75 0.15 1.25
74 7.89 40.00 7.74 38.75 0.15 1.25
75 7.79 40.00 7.67 38.50 0.12 1.50
76 7.84 40.00 7.72 39.00 0.12 1.00
77 7.84 40.00 7.75 39.00 0.09 1.00
78 7.89 40.00 7.81 39.25 0.08 0.75
79 7.84 40.00 7.71 38.75 0.13 1.25
80 7.84 40.00 7.71 38.50 0.13 1.50
81 7.89 40.00 7.78 39.00 0.11 1.00
82 7.89 40.00 7.79 39.25 0.10 0.75
83 7.84 40.00 7.71 38.75 0.13 1.25
84 7.79 40.00 7.64 38.50 0.15 1.50
85 7.91 40.00 7.77 39.00 0.14 1.00
86 7.89 40.00 7.80 39.00 0.09 1.00
87 7.89 40.00 7.79 39.00 0.10 1.00
88 7.84 40.00 7.76 39.00 0.08 1.00
89 7.89 40.00 7.80 38.75 0.09 1.25
90 7.84 40.00 7.75 38.75 0.09 1.25
91 7.79 40.00 7.69 38.75 0.10 1.25
92 7.89 40.00 7.78 39.00 0.11 1.00
93 7.84 40.00 7.76 38.75 0.08 1.25
9 7.84 40.00 7.72 39.00 0.12 1.00
95 7.84 40.00 7.72 38.75 0.12 1.25
9% 7.79 40.00 7.70 38.75 0.09 1.25
o7 7.89 40.00 7.79 38.75 0.10 1.25
98 7.79 40.00 7.72 38.75 0.07 1.25
99 7.84 40.00 7.77 39.00 0.07 1.00
100 7.89 40.00 7.76 38.50 0.13 1.50
Standard deviation: 0.026 0.241
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Cleco

Production Tools

Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: 17BPYPB13QL Serial no: 737457
Target torque: 7.8 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction

9,0
8,7
8,5
8,3
8,0
7.8 b
7,6
7,3
71
6,9

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

Measurement

¢ : —e— Torque, Tool

—a— Torque, Control

46
45
44
42

41 —e— Angle degree,
40 Tool

39 LA A AR AA L LA L aa s A s +— Angle degree,
e 3R S S Y ik V i Vo G " G Control

38
36
35
34 : : : : : : : : :

Measurement
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Production Tools Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No. 737457k Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 EUSL 45,00
,,,,,,,,,, N
Serial No. 1024210 Unit Grad -5,00 : LSL 35,00
Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10 / 1029292 nges. 100
Evaluation from 20.09.2017 15:02:12 to 20.09.2017 15:15:57
Rem.  Tq. 60% Angle 40° * +/-5° * Tq-Cal.: 17.65 Nm * Cur.-Cal.: 0.264 Nm/A
45 USL
44—
t 43
8 42i
O 41+
<
i 407 _
S T T LT T X T T T RN W A X LT T LXK LT T T x+3s
‘_|39i IS VN oS VAN N _ [ O, VA oS Vs _ —SOEEN —ST LS/ A2 *i
§ 38— " —"-"— - —“'-— - — - — - - — - = — = - — - — - — - — - — - — X-3s
374
36
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s_X+3s
50 LSL ‘ X ‘ USL 50 LSL USL 0,001
] C 1 99,99
R | . 01
240+ ‘ ‘ —40 & 99,5
5 - AN - 3, s 5
g 30 [ ‘\ | 30 % 5 70 30 'o\g'
e - 11 -y 2
[0 | [ — T
€207 | “\ | —20% o 30 70 &
2 1 / Foo2 5 95 '
3 1 | | | F ©
10 \ —10 © 99,5
] I I C o 0,1
] # C 99,99
0 LI B B L L L L 0 0,001 T T T T 1 T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
VM1698-4 [Grad] ND _, VM1698-4 [Grad] ND _,
Drawing Values Collected Values Statistics
Tm 40.00 X 38.7925
LSL 35.00 Xmin 38.25 X-3s 38.0691
usL 45.00 Xmax 39.50 X+3s 39.5159
T 10.00 R 1.25 6s 1.4469
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 6.91
Critical capability index Cmk 5.24
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Production Tools Control System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457k Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 7,90
LSL 6,12

Ord. No. 17BPYPB13QL Ser.No. 1024210

rd. o Q er.no USL 9,79
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 17.65 N m * Cur.-Cal.: 0.264 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 7,72 7,73 7,78 7,73 7,74 7,80 7,80 7,77 7,81 7,77
1024210 VM1698-4 38,75 38,50 38,50 38,75 38,75 38,75 38,75 39,00 38,75 38,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 7,80 7,79 7,77 7,78 7,71 7,77 7,77 7,94 7,76 7,74
1024210 VM1698-4 38,75 39,00 38,50 38,75 38,75 38,75 38,50 39,00 38,75 38,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 7,77 7,86 7,77 7,79 7,82 7,83 7,74 7,68 7,72 7,74
1024210 VM1698-4 38,75 39,25 38,50 38,75 38,75 38,75 38,75 38,25 38,75 38,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
1024210 VM1698-4 7,80 7,86 7,85 7,73 7,84 7,80 7,77 7,76 7,78 7,83
1024210 VM1698-4 38,75 39,25 39,00 38,50 39,50 39,00 38,75 38,75 38,50 39,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 7,80 7,79 7,78 7,81 7,73 7,71 7,70 7,70 7,78 7,75
1024210 VM1698-4 39,00 38,75 38,75 39,25 38,50 38,75 38,25 38,75 39,00 38,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 7,80 7,77 7,78 7,85 7,77 7,80 7,72 7,73 7,72 7,78
1024210 VM1698-4 39,00 39,25 38,75 38,75 38,75 39,00 38,75 38,25 38,25 39,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 7,82 7,79 7,73 7,79 7,80 7,72 7,72 7,75 7,76 7,74
1024210 VM1698-4 38,75 39,00 39,00 38,75 38,75 38,25 38,75 39,00 39,00 38,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 7,74 7,77 7,74 7,74 7,67 7,72 7,75 7,81 7,71 7,71
1024210 VM1698-4 38,75 38,75 38,75 38,75 38,50 39,00 39,00 39,25 38,75 38,50

Apex Tool Group GmbH
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Production Tools Control System 2 / 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457k Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 7,90
LSL 6,12

Ord. No. 17BPYPB13QL Ser.No. 1024210

rd. o Q er.no USL 9,79
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 17.65 N m * Cur.-Cal.: 0.264 Nm/A
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 7,78 7,79 7,71 7,64 7,77 7,80 7,79 7,76 7,80 7,75
1024210 VM1698-4 39,00 39,25 38,75 38,50 39,00 39,00 39,00 39,00 38,75 38,75
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 Xo8 X99 X100
1024210 VM1698-4 7,69 7,78 7,76 7,72 7,72 7,70 7,79 7,72 7,77 7,76
1024210 VM1698-4 38,75 39,00 38,75 39,00 38,75 38,75 38,75 38,75 39,00 38,50

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2017\737457kM.DFD
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Production Tools
' Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No. 737457k Char.Descr. 936522PT Inspection Val. 40,00 5,00 EUSL 45,00
Serial No. 154244 Unit Grad  -500 ILSL 35,00
Char.Type variable Tolerance value 12 % ‘Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10 / 1029292 nges. 100
Evaluation from 20.09.2017 15:02:13 to 20.09.2017 15:15:57
Rem.  Tq. 60% Angle 40° * +/-5° * Tq-Cal.: 17.65 Nm * Cur.-Cal.: 0.264 Nm/A
45 1 USL
44i
43i
g42j
0,41+
£ 40 .
& ]
8 39
877
& 38
37i
36i
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | ' 99,99
1 - 0,1
>16- -16 8 99,5
S -z 95 5
21,2 128 . 80 20 z
g - g £ 50 50 =
@ ° I | o
508 @ R=0 L0885 % 20 [y R=0 80 =
[] > l
2 -8 5 9
< 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 1,4 1,6 1,8 2,0 10 11 12 13 14 15 16 1,7 18 19 20
936522PT [Grad] --- 936522PT [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
N eff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Production Tools Tool System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457k Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 4,08
LSL 0,00

Ord. No. 17BPYPB13QL Ser.No. 154244

rd. o Q er.no USL 9,79
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 17.65 N m * Cur.-Cal.: 0.264 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154244 936522PT 7,84 7,89 7,89 7,84 7,89 7,93 7,89 7,89 7,89 7,93
154244 936522PT 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
154244 936522PT 7,89 7,89 7,89 7,89 7,89 7,89 7,89 7,98 7,84 7,89
154244 936522PT 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
154244 936522PT 7,89 7,98 7,89 7,89 7,89 7,93 7,84 7,84 7,89 7,84
154244 936522PT 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
154244 936522PT 7,89 7,93 7,98 7,79 7,93 7,89 7,89 7,84 7,89 7,93
154244 936522PT 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
154244 936522PT 7,89 7,89 7,89 7,89 7,84 7,84 7,84 7,84 7,93 7,84
154244 936522PT 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
154244 936522PT 7,93 7,89 7,89 7,93 7,89 7,93 7,84 7,84 7,84 7,89
154244 936522PT 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
154244 936522PT 7,89 7,89 7,84 7,89 7,89 7,84 7,84 7,89 7,89 7,84
154244 936522PT 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
154244 936522PT 7,84 7,89 7,89 7,89 7,79 7,84 7,84 7,89 7,84 7,84
154244 936522PT 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00

Apex Tool Group GmbH
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Production Tools

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457k Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 4,08

LSL 0,00

Ord. No. 17BPYPB13QL Ser.No. 154244

rd. o Q er.no USL 9,79
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 17.65 N m * Cur.-Cal.: 0.264 Nm/A
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
154244 936522PT 7,89 7,89 7,84 7,79 7,91 7,89 7,89 7,84 7,89 7,84
154244 936522PT 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 Xo8 X99 X100
154244 936522PT 7,79 7,89 7,84 7,84 7,84 7,79 7,89 7,79 7,84 7,89
154244 936522PT 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\2017\737457k1.DFD
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs
Model: 17BPYPB13QL Serial no: 737457
Target torque: 7.8 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Cleco

Production Tools Homologation of nutrunners

Investigation no.: 010/2017

Date: 25.09.2017
General Specifications
Manufacturer: Apex Tool Group GmbH Tool type: LiveWire Tool
Model: 17BPYPB13QL Serial no: 737457
Torque range: 3 Nmto 13 Nm

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

Capability examination

Snugfit value: 2.6 Nm Torque tolerance £ 7 %
Target torque: 10.4 Nm Tolerance: 2.62% +1.31%
Angle degree: 180° Tolerance: 4.0° + 2.0°

Formula derivation:

Tool without angle correction
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Measurement
No.

Tool data
Torque Angle
10.48 180.00
10.50 180.00
10.53 180.00
10.48 180.00
10.35 180.00
10.45 180.00
10.45 180.00
10.43 180.00
10.38 180.00
10.40 180.00
10.53 180.00
10.45 180.00
10.34 180.00
10.40 180.00
10.48 180.00
10.48 180.00
10.35 180.00
10.35 180.00
10.40 180.00
10.45 180.00
10.40 180.00
10.38 180.00
10.43 180.00
10.40 180.00
10.40 180.00
10.38 180.00
10.34 180.00
10.45 180.00
10.43 180.00
10.43 180.00
10.34 180.00
10.38 180.00
10.38 180.00
10.48 180.00
10.53 180.00
10.35 180.00
10.34 180.00
10.40 180.00
10.40 180.00
10.48 180.00
10.43 180.00
10.43 180.00
10.43 180.00
10.43 180.00
10.34 180.00
10.38 180.00
10.48 180.00
10.38 180.00
10.38 180.00
10.48 180.00
10.43 180.00
10.34 180.00
10.48 180.00
10.48 180.00
10.34 180.00
10.38 180.00
10.48 180.00
10.43 180.00
10.34 180.00
10.34 180.00
10.43 180.00
10.43 180.00
10.48 180.00
10.34 180.00
10.38 180.00
10.43 180.00
10.48 180.00
10.38 180.00
10.38 180.00
10.48 180.00
10.48 180.00
10.34 180.00
10.38 180.00
10.43 180.00
10.48 180.00
10.48 180.00
10.43 180.00
10.38 180.00
10.38 180.00
10.43 180.00
10.43 180.00
10.48 180.00
10.38 180.00
10.34 180.00
10.43 180.00
10.48 180.00
10.43 180.00
10.34 180.00
10.43 180.00
10.48 180.00
10.34 180.00
10.38 180.00
10.48 180.00
10.45 180.00
10.38 180.00
10.38 180.00
10.43 180.00
10.48 180.00
10.34 180.00
10.38 180.00

Control data

Torque

10.36
10.39
10.39
10.34
10.27
10.35
10.31
10.27
10.27
10.34
10.37
10.34
10.22
10.30
10.37
10.35
10.24
10.27
10.32
10.34
10.27
10.26
10.32
10.34
10.28
10.23
10.25
10.35
10.34
10.27
10.21
10.24
10.27
10.36
10.35
10.24
10.23
10.29
10.26
10.35
10.28
10.30
10.28
10.27
10.21
10.26
10.35
10.23
10.26
10.32
10.26
10.20
10.31
10.31
10.21
10.28
10.34
10.32
10.21
10.22
10.32
10.33
10.31
10.21
10.29
10.34
10.33
10.22
10.29
10.32
10.34
10.23
10.26
10.29
10.35
10.34
10.26
10.25
10.28
10.32
10.36
10.32
10.24
10.24
10.34
10.34
10.25
10.22
10.31
10.30
10.19
10.29
10.34
10.30
10.24
10.25
10.33
10.32
10.22
10.23

Angle

177.50
178.50
177.50
178.25
177.75
177.50
177.25
178.00
177.50
177.75
178.25
178.00
177.50
177.50
178.00
178.25
178.25
177.25
177.50
177.75
178.00
178.25
177.50
178.00
178.25
178.50
177.25
177.00
178.25
178.50
177.50
177.50
177.75
177.25
178.25
178.75
177.25
177.75
177.00
178.00
178.00
177.75
177.50
178.25
178.00
177.25
178.00
178.00
177.75
177.75
178.00
177.50
177.75
178.25
177.75
177.25
178.00
178.25
178.00
178.00
178.00
177.50
178.25
177.75
178.00
177.75
178.25
178.50
177.00
177.75
178.25
178.00
177.75
177.50
178.00
178.50
178.50
178.75
177.50
177.75
177.75
178.00
177.75
178.00
177.75
178.00
178.25
178.00
177.75
178.00
178.00
177.75
178.00
177.25
178.75
178.00
178.25
178.50
178.25
178.00

Standard deviation:
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Difference

Torque

0.12
0.11
0.14
0.14
0.08
0.10
0.14
0.16
0.11
0.06
0.16
0.11
0.12
0.10
0.11
0.13
0.11
0.08
0.08
0.11
0.13
0.12
0.11
0.06
0.12
0.15
0.09
0.10
0.09
0.16
0.13
0.14
0.11
0.12
0.18
0.11
0.11
0.11
0.14
0.13
0.15
0.13
0.15
0.16
0.13
0.12
0.13
0.15
0.12
0.16
0.17
0.14
0.17
0.17
0.13
0.10
0.14
0.11
0.13
0.12
0.11
0.10
0.17
0.13
0.09
0.09
0.15
0.16
0.09
0.16
0.14
0.11
0.12
0.14
0.13
0.14
0.17
0.13
0.10
0.11
0.07
0.16
0.14
0.10
0.09
0.14
0.18
0.12
0.12
0.18
0.15
0.09
0.14
0.15
0.14
0.13
0.10
0.16
0.12
0.15

0.027

Angle

2.50
1.50
2.50
1.75
225
2.50
275
2.00
2.50
225
1.75
2.00
2.50
2.50
2.00
1.75
1.75
275
2.50
225
2.00
1.75
2.50
2.00
1.75
1.50
275
3.00
1.75
1.50
2.50
2.50
225
275
1.75
1.25
275
225
3.00
2.00
2.00
225
2.50
1.75
2.00
275
2.00
2.00
225
225
2.00
2.50
225
1.75
225
275
2.00
1.75
2.00
2.00
2.00
2.50
1.75
225
2.00
225
1.75
1.50
3.00
225
1.75
2.00
225
2.50
2.00
1.50
1.50
1.25
2.50
225
225
2.00
225
2.00
225
2.00
1.75
2.00
225
2.00
2.00
225
2.00
275
1.25
2.00
1.75
1.50
1.75
2.00

0.398





Cleco

Production Tools

Homologation of nutrunners

Graphical representation

Model: 17BPYPB13QL Serial no: 737457
Target torque: 10.4 Nm 80 % of max. torque
Angle degree: 180° Tool without angle correction

12,0
11,6
11,3
11,0
10,7
10,4

o\ —e— Torque, Tool

10,1 —a— Torque, Control
9,8
9,5
9,2

8’8 - - | | | | | | |
1 10 19 28 37 46 55 64 73 82 91 100

Measurement

Torque [Nm]

193
190
188
185
183 —o— Angle degree,
180 Tool

177 [ ratuana A M\ pt i bt prtn A B S sttt [t 4 R1G10 degree,
175
172
170
167 : : : : : : : : :

Angle degree

Measurement
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Cleco Machine Capability Study Page 1/1

Production Tools CO ntrol Syste m
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737457I Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 1024210 Unit Grad  -10,00 ILSL 170,00 |

Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10 / 1029292 nges. 100
Evaluation from 20.09.2017 15:20:13 to 20.09.2017 15:37:09

Rem.  Tqg. 80% Angle 180° * +/-10° * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.264 Nm/A

190 USL

-
o]
[

VM1698-4 [Grad] —
=
[e5]
o
T T Y YT T B YO

_ X+3s
X [
X-3s
175
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3sx+3s X+3s
30 7LSL : )‘< : USLﬁ 30 LSL USL 0,001
. B ‘ ‘ r 1 99,99
a Coc S 0,1
5% R "B 99,5
c 3 ‘ C
g 20~ 'y 208 ;0% 5
g N K F S s 70 )
= 15j - 15 g f=an o
2] 1 S I 70 &
10 1 & 102 5 95 !
2 . ‘ ‘ F o 99,5
5 | 1 5 & 0,1 !
] 1 = 99,99
0 L B R | 0 0,001 T T T T T T
170 175 180 185 190 170 180 185 190
VM1698-4 [Grad] ND _ VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics
Tm 180.00 X 177.8850
LSL 170.00 Xmin 177.00 X-3s 176.6912
usL 190.00 Xmax 178.75 X+3s 179.0788
T 20.00 R 1.75 6s 2.3877
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 8.38
Critical capability index = Cmk 6.60
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2017\737457IM.DFD
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Cleco Machine Capability Study Page
Production Tools Control System 1/ 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457I Characteristic

Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 10,45

LSL 8,15
Ord. No. 17BPYPB13QL Ser.No. 1024210
rd. o Q er.no USL 12,86

Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.264 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 10,36 10,39 10,39 10,34 10,27 10,35 10,31 10,27 10,27 10,34
1024210 VM1698-4 177,50 | 178,50 | 177,50 | 178,25 | 177,75 @ 177,50 | 177,25 @ 178,00 | 177,50 | 177,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 10,37 10,34 10,22 10,30 10,37 10,35 10,24 10,27 10,32 10,34
1024210 VM1698-4 178,25 | 178,00 | 177,50 | 177,50 | 178,00 178,25 | 178,25 @ 177,25 | 177,50 | 177,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 10,27 10,26 10,32 10,34 10,28 10,23 10,25 10,35 10,34 10,27
1024210 VM1698-4 178,00 | 178,25 | 177,50 | 178,00 | 178,25 178,50 | 177,25 @ 177,00 | 178,25 | 178,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 10,21 10,24 10,27 10,36 10,35 10,24 10,23 10,29 10,26 10,35
1024210 VM1698-4 177,50 | 177,50 | 177,75 | 177,25 | 178,25 @ 178,75 | 177,25 @ 177,75 | 177,00 | 178,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 10,28 10,30 10,28 10,27 10,21 10,26 10,35 10,23 10,26 10,32
1024210 VM1698-4 178,00 | 177,75 | 177,50 | 178,25 | 178,00 @ 177,25 | 178,00 @ 178,00 | 177,75 | 177,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 10,26 10,20 10,31 10,31 10,21 10,28 10,34 10,32 10,21 10,22
1024210 VM1698-4 178,00 | 177,50 | 177,75 | 178,25 | 177,75 @ 177,25 | 178,00 @ 178,25 | 178,00 | 178,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 10,32 10,33 10,31 10,21 10,29 10,34 10,33 10,22 10,29 10,32
1024210 VM1698-4 178,00 | 177,50 | 178,25 | 177,75 | 178,00 @ 177,75 | 178,25 @ 178,50 | 177,00 | 177,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 10,34 10,23 10,26 10,29 10,35 10,34 10,26 10,25 10,28 10,32
1024210 VM1698-4 178,25 | 178,00 | 177,75 | 177,50 | 178,00 178,50 | 178,50 @ 178,75 | 177,50 | 177,75
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2017\737457IM.DFD
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Cleco Machine Capability Study Page
Production Tools Control System 2/ 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457I Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 10,45

LSL 8,15

Ord. No. 17BPYPB13QL Ser.No. 1024210

rd. o Q er.no USL 12,86
Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.264 Nm/A
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 10,36 10,32 10,24 10,24 10,34 10,34 10,25 10,22 10,31 10,30
1024210 VM1698-4 177,75 178,00 177,75 178,00 177,75 178,00 178,25 178,00 177,75 178,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 Xo8 X99 X100
1024210 VM1698-4 10,19 10,29 10,34 10,30 10,24 10,25 10,33 10,32 10,22 10,23
1024210 VM1698-4 178,00 177,75 178,00 177,25 178,75 178,00 178,25 178,50 178,25 178,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2017\737457IM.DFD
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Cleco Machine Capability Study Page 1/1

Production Tools Tool Syste m
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737457I Char.Descr. 936522PT Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 154244 Unit Grad  -10,00 ILSL 170,00 |

Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10 / 1029292 nges. 100
Evaluation from 20.09.2017 15:20:15 to 20.09.2017 15:37:10

Rem.  Tqg. 80% Angle 180° * +/-10° * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.264 Nm/A

190 USL
185
5 i
IS i}
g -
£ 180 X
& i
N -
n
RS i}
8 4
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
o ERS =
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 0875 20 (Y |R=0 80
9 =
B i L E 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
936522PT [Grad] --- 936522PT [Grad] ---
Drawing Values Collected Values Statistics
Tm 180.00 X 180.0000
LSL 170.00 Xmin 180.00
usL 190.00 Xmax 180.00
T 20.00 R 0.00
N<T> 100
N >usL 0
N <tsL 0
Neff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page
Production Tools Tool System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457I Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 5,36
LSL 0,00
Ord. No. 17BPYPB13QL Ser.No. 154244
rd. o Q er.no USL 12,86
Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.264 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154244 936522PT 10,48 10,50 10,53 10,48 10,35 10,45 10,45 10,43 10,38 10,40
154244 936522PT 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
154244 936522PT 10,53 10,45 10,34 10,40 10,48 10,48 10,35 10,35 10,40 10,45
154244 936522PT 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
154244 936522PT 10,40 10,38 10,43 10,40 10,40 10,38 10,34 10,45 10,43 10,43
154244 936522PT 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
154244 936522PT 10,34 10,38 10,38 10,48 10,53 10,35 10,34 10,40 10,40 10,48
154244 936522PT 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
154244 936522PT 10,43 10,43 10,43 10,43 10,34 10,38 10,48 10,38 10,38 10,48
154244 936522PT 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
154244 936522PT 10,43 10,34 10,48 10,48 10,34 10,38 10,48 10,43 10,34 10,34
154244 936522PT 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
154244 936522PT 10,43 10,43 10,48 10,34 10,38 10,43 10,48 10,38 10,38 10,48
154244 936522PT 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
154244 936522PT 10,48 10,34 10,38 10,43 10,48 10,48 10,43 10,38 10,38 10,43
154244 936522PT 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\2017\737457I1.DFD
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Cleco Machine Capability Study Page
Production Tools Tool System 2/ 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737457I Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 5,36

LSL 0,00
Ord. No. 17BPYPB13QL Ser.No. 154244

rd. o Q er.no USL 12,86
Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.264 Nm/A
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
154244 936522PT 10,43 10,48 10,38 10,34 10,43 10,48 10,43 10,34 10,43 10,48
154244 936522PT 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 Xo8 X99 X100
154244 936522PT 10,34 10,38 10,48 10,45 10,38 10,38 10,43 10,48 10,34 10,38
154244 936522PT 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\2017\737457I1.DFD
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs
Model: 17BPYPB13QL Serial no: 737457
Target torque: 10.4 Nm 80 % of max. torque
Angle degree: 180° Tool without angle correction

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Production Tools

Homologation

LiveWire Tool
Type: Cleco-17BPYPB13QL

Serial no.: 737458

Apex Tool Group GmbH

Industriestralle 1, 73463 Westhausen, Germany
Tel.: +49 7363 81-0

Fax: +49 7363 81-222

E-Mail: info@apexpowertools.eu

www.agexgowedools.eu

SN: 737458 Page 1 of 67





Cleco

Production Tools

Homologation of nutrunners
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Graphical representation
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Machine Capability Study, Control System
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Graphical representation
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Curves of the 1st and 100th measurement
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Cleco

Production Tools

Homologation of nutrunners

Investigation no.: 010/2017

Date:

Note:

25.09.2017

Test sheet no. 2

Machine Capability Study 30 %

Multi-stage tightening system Speed 50 rpm

Single-stage tightening system D Speed 100 %

Manufacturer: Apex Tool Group GmbH Serial no: 737458

Test torque: Tg min. + 0.3 (Tg max. - Tq min.) 6.00 Nm

Hard joint (H) 36.26 Nm / Revolution Angle degree

Soft joint (L) 2.94 Nm / Revolution Angle degree
H

Tolerance down / up 5.58-6.42 Nm

Tolerance down / up 7 %

Average torque 6.04 Nm

Standard deviation 0.05 Nm

Torque scatter (99,73%) 0.30 Nm

Cm 2.79

Cimk 2.50

Min. C,, hard/soft (lowest value) 2.79

Min. Cx hard/soft (lowest value) 2.50

Capability is reached if minimum C,, value 21.67

SN: 737458 Page 3 of 67

Annex 2
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5.4 %

629 rpm

with 26 volt battery

30°
360°
L

5.58-6.42 Nm
7%

5.89 Nm

0.02 Nm

0.12 Nm

6.81
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Cleco Machine Capability Study Page 1/1
Production Tools CO ntrol Syste m
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  21.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737458d Char.Descr. VM 1698-4 Inspection Val. 6,00 0,42 i USL 6,42
Serial No. 1024210 Unit Nm 042 ILSL 558

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10/ 1029292 nges. 100
Evaluation from 21.09.2017 07:14:22 to 21.09.2017 07:29:58
Rem.  Tq.30% hard * +/-7% * Tg-Cal.: 17.65 Nm* Cur.-Cal.: 0.274 Nm/A

USL
X+3s
X
X-3s
LSL
\ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X35 _ X+3s X-3s _ X+3s
255k : X : USL 25 LSL ‘ X ‘ USL 0,001
N F 1 99,99 ‘ ‘ ‘
t \ \ | o | | 0.1
2 20+ | | —20 & 99,5 | ! |
c A r F > ‘ 1 Nl
S 1 - | .2, % ! | | °
S 15— B R ‘ ‘ ‘ S
- ] ‘ / | ‘ E g = ‘ ‘ o
9 B [ - = T T t '
5 104 N 0 &% ‘ | ‘ 0
2 1 \ Fo2 5 ‘ 95 '
o | | [ = | | |
< 5 ] /’ -5 © : ; : 99,5
1 N | \ 2 0,1 w ‘
] C ‘ | 99,99
07 HI\‘HH‘\.\I\\A\HH‘HH‘\ 0 0,001 T [ [ [ [ \\‘\\ \\\\‘\\\\ [ T
56 57 58 59 60 61 62 63 64 56 57 58 59 60 61 62 63 64
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 6.00 X 6.0440
LSL 5.58 Xmin 5.93 X-3s 5.8937
usL 6.42 Xmax 6.17 X+3s 6.1943
T 0.84 R 0.24 6s 0.3007
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 2.50
¢ The requirements were met (Cm,Cmk) <

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Control System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 21.09.2017
Ser.No. 737458d Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 6,00
LSL 5,58
Ord. No. 17BPYPB13QL Ser.No. 1024210 USL 6.42

Remark Tq. 30% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.274 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 6,11 6,16 6,11 6,14 6,03 6,09 6,09 6,17 6,12 6,10
1024210 VM1698-4 30,25 30,25 30,00 30,50 29,25 29,75 29,50 30,00 29,75 30,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 6,03 6,07 6,07 6,03 6,07 6,05 6,13 6,05 6,10 6,10
1024210 VM1698-4 28,75 29,50 29,25 29,50 29,25 30,25 30,25 30,00 29,75 30,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 6,06 6,03 6,04 6,04 6,06 6,08 6,06 6,09 6,04 6,06
1024210 VM1698-4 30,50 29,75 29,50 29,50 30,00 30,00 29,50 29,75 29,75 29,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 6,11 6,08 6,01 6,01 6,02 6,05 5,99 6,06 6,01 6,02
1024210 VM1698-4 30,25 30,00 29,25 29,25 29,25 30,25 29,25 30,00 30,00 30,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 5,99 6,05 6,06 6,02 6,11 6,06 6,06 6,13 6,07 6,08
1024210 VM1698-4 29,50 30,25 30,25 29,50 31,00 30,25 30,50 30,75 31,00 30,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 6,07 6,05 6,01 6,00 6,06 6,08 6,07 6,08 6,01 6,06
1024210 VM1698-4 30,50 30,75 29,75 30,00 30,75 30,75 30,50 30,25 30,25 30,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 6,06 6,09 6,02 6,02 6,05 6,06 5,96 6,06 6,05 6,02
1024210 VM1698-4 30,50 30,75 30,00 30,00 30,25 30,75 29,75 30,50 30,25 30,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 6,02 6,01 5,95 6,05 5,94 6,07 6,05 6,07 6,00 5,97
1024210 VM1698-4 29,75 30,00 29,50 30,75 29,25 30,75 29,75 30,25 29,75 30,00
Apex Tool Group GmbH \\htwe0D006\A ppData\ QW\QWE\M essWert\2017\737458dM .DFD
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Cleco Machine Capability Study Page

Production Tools Control System 2 / 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 21.09.2017
Ser.No. 737458d Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 6,00
LSL 5,58

Ord. No. 17BPYPB13QL Ser.No. 1024210

rd. o Q er.no USL 6,42
Remark Tq. 30% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.274 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 6,01 6,12 6,01 6,06 5,93 5,98 5,98 6,01 5,93 5,95
1024210 VM1698-4 30,25 31,00 29,75 30,50 29,00 29,25 30,25 29,75 29,25 29,50
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 6,01 6,05 6,00 6,00 5,99 6,05 5,94 5,98 6,07 5,95
1024210 VM1698-4 30,25 30,25 29,50 29,50 29,75 30,25 29,50 29,50 30,25 29,75

Apex Tool Group GmbH \\htwe0D006\A ppData\ QW\QWE\M essWert\2017\737458dM .DFD
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Cleco Machine Capability Study Page 1/1
Production Tools Tool Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  21.09.2017
Ord. No. 17BPYPB13QL Part type 17BPYPB13QL ‘ Contr.item yes
Serial No.  737458d Char.Descr. 936522PT Inspection Val. 6,00 0,42 i USL 6,42
Serial No. 154236 Unit Nm  -042 'LSL 558 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10/ 1029292 nges. 100
Evaluation from 21.09.2017 07:14:25 to 21.09.2017 07:30:01
Rem.  Tq.30% hard* +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.274 Nm/A
TE usL
6.3~
1 3 —
6.2 44— - — - — - — - — - — - — - — - — - — - — - — - — - — = — = — = — = — X+3s
Z6.1° %&Z‘ %Kf AW .
= :W, — B \k***" ¥ 7%29%&%9%7%&4 <) X X
% 6,0 -
N e X-3s
& 5,97
(2]
(o] 7
5,84
5,7~
5,6{ LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X35 X+3s X-3s _ X#3s
405t e USL_ 40 LSL ‘ X ‘ USL 0,001
1352 N 1. S35 9999 | | | 01
520 o e 99,5 ‘ /s ’
g - N I L&, % | | % | 5
= 25 ‘ E25 5 ; : ! -
o _ 7 ! | ! Fo2 s 70 ‘ ‘ 30 =
= ZOE ‘ ,‘ ‘ = 20 @ — ‘ ‘ o
L 4 F & o 30 \ \ \ 70 &
g 154 | : | F15 o , : , I
N \ FL3 5 95
210 | | ~10 8 | | |
| C 3] 7 1 99,5
5 | | = @ 0,1 : !
] 8 i i i 99,99
OH‘\H\‘HH‘HH‘\H\‘HH‘HH‘HH‘HH‘\ 0,001 T [ [ [ [ [ [ [ [ T
56 57 58 59 60 61 62 63 64 56 57 58 59 60 61 62 63 64
936522PT [Nm] ND _ 936522PT [Nm] ND _
Drawing Values Collected Values Statistics
Tm 6.00 X 6.0681
LSL 5.58 Xmin 6.02 X-3s 5.9524
usL 6.42 Xmax 6.14 X+3s 6.1838
T 0.84 R 0.12 6s 0.2315
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 3.63
Critical capability index Cmk 3.04
¢ The requirements were met (Cm,Cmk) <

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Cleco Machine Capability Study Page
Production Tools Tool System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 21.09.2017
Ser.No. 737458d Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 6,00
LSL 5,58

Ord. No. 17BPYPB13QL Ser.No. 154236

rd. o Q er.no USL 6,42
Remark Tq. 30% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.274 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154236 936522PT 6,04 6,09 6,04 6,09 6,02 6,07 6,07 6,09 6,04 6,07
154236 936522PT 30,00 30,00 30,00 31,00 30,00 30,00 30,00 30,00 30,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
154236 936522PT 6,02 6,02 6,02 6,02 6,02 6,04 6,07 6,04 6,14 6,14
154236 936522PT 29,00 30,00 30,00 30,00 30,00 31,00 31,00 30,00 30,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
154236 936522PT 6,07 6,04 6,04 6,04 6,09 6,04 6,04 6,09 6,04 6,09
154236 936522PT 31,00 30,00 30,00 30,00 30,00 30,00 30,00 31,00 30,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
154236 936522PT 6,14 6,09 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04
154236 936522PT 31,00 31,00 30,00 30,00 30,00 31,00 30,00 31,00 31,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
154236 936522PT 6,04 6,09 6,14 6,04 6,14 6,09 6,09 6,14 6,14 6,09
154236 936522PT 30,00 30,00 30,00 30,00 31,00 30,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
154236 936522PT 6,14 6,09 6,04 6,04 6,14 6,09 6,09 6,14 6,04 6,09
154236 936522PT 31,00 32,00 30,00 30,00 31,00 31,00 31,00 30,00 31,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
154236 936522PT 6,09 6,14 6,04 6,04 6,09 6,09 6,04 6,04 6,09 6,09
154236 936522PT 31,00 31,00 30,00 31,00 30,00 32,00 30,00 31,00 31,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
154236 936522PT 6,04 6,04 6,02 6,09 6,02 6,14 6,09 6,14 6,04 6,07
154236 936522PT 30,00 30,00 30,00 31,00 30,00 31,00 30,00 31,00 30,00 31,00

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Tool System 2/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 21.09.2017
Ser.No. 737458d Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 6,00
LSL 5,58

Ord. No. 17BPYPB13QL Ser.No. 154236

rd. o Q er.no USL 6,42
Remark Tq. 30% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.274 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
154236 936522PT 6,04 6,14 6,04 6,14 6,02 6,07 6,04 6,04 6,02 6,02
154236 936522PT 31,00 31,00 30,00 31,00 30,00 30,00 31,00 30,00 30,00 31,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
154236 936522PT 6,09 6,04 6,07 6,07 6,04 6,09 6,02 6,07 6,09 6,04
154236 936522PT 31,00 31,00 30,00 31,00 30,00 31,00 30,00 30,00 31,00 31,00
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: 17BPYPB13QL Angle degree: 30°
Serial no: 737458 Testtorque: 6.0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Cleco Machine Capability Study Page 1/1
Production Tools CO ntrol Syste m
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  21.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737458c Char.Descr. VM 1698-4 Inspection Val. 6,00 0,42 i USL 6,42
Serial No. 1024210 Unit Nm 042 ILSL 558
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10/ 1029292 nges. 100
Evaluation from 21.09.2017 07:33:44 to 21.09.2017 07:54:58
Rem.  Tq. 30% soft * +/-7% * Tqg-Cal.: 17.65 Nm* Cur.-Cal.: 0.274 Nm/A
647 ust
6,3%
62

X+3s
X-3s
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s_x+3s X-3s _ Xx+3s
35 :LSL X USL: 35 LSL X USL 4 001
130 ] g . 01
e \ \ B = 99,5 o
S 257: ‘ ‘ ;25 2 95 | | | 5
= E c 1 i _
g 20 = | | o 20 % -O\g- 70 ‘ f ! 30 §
215- N 158 o 30 - aa— 0 %
— 1 I =
o . Ll ! E . SR— [
£10- I'IN —10 5 Fl %
< ] \ S T 99,5
54 v . -5 @ 0,1 fp
E M‘ . g AR 99,99
OH‘H\\‘\\H‘HH‘H\\‘HH‘HH‘HH‘HH‘\ O 0,001 T [ [ T [ [ [ [ [ T
56 57 58 59 60 61 62 63 64 56 57 58 59 60 61 62 63 64
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 6.00 X 5.8879
LSL 5.58 Xmin 5.84 X-3s 5.8262
usL 6.42 Xmax 5.94 X+3s 5.9496
T 0.84 R 0.10 6s 0.1234
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 6.81
Critical capability index Cmk 4.99
¢ The requirements were met (Cm,Cmk) <

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Control System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 21.09.2017
Ser.No. 737458¢c Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 6,00
LSL 5,58
Ord. No. 17BPYPB13QL Ser.No. 1024210 USL 6.42

Remark Tq. 30% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.274 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 5,94 5,90 5,90 5,92 5,86 591 5,87 5,89 5,86 5,92
1024210 VM1698-4 362,75 | 356,25 | 358,00 @ 360,50 | 351,25 @ 360,00 354,25 356,50 @ 357,75 | 362,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 591 5,88 5,90 5,88 5,90 5,89 5,93 5,85 5,90 5,87
1024210 VM1698-4 360,25 | 360,00 @ 361,50 | 357,00 | 358,75 @ 355,00 359,75 353,25 | 358,00 | 359,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 5,87 591 5,90 5,89 5,87 591 5,90 5,89 5,90 5,90
1024210 VM1698-4 354,75 | 357,75 | 358,25 | 361,75 | 355,50 @ 360,25 359,50 360,50 @ 358,00 | 360,75
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 5,90 5,89 5,90 5,90 5,88 5,89 5,89 5,88 5,88 5,86
1024210 VM1698-4 359,00 | 357,00 356,75 | 360,75 | 358,75 & 356,00 356,25 @ 355,50 @ 357,75 | 353,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 5,84 5,89 5,89 5,85 5,87 5,90 5,89 5,89 5,89 591
1024210 VM1698-4 349,75 | 354,00 @ 357,00 | 351,50 | 358,50 @ 357,75 355,25 359,75 | 358,00 | 358,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 5,86 5,85 5,88 5,88 5,90 5,89 5,87 5,90 5,92 5,85
1024210 VM1698-4 352,00 | 355,75 | 357,00 | 359,75 | 359,00 @ 358,00 354,50 359,00 @ 362,50 | 353,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 5,89 5,92 5,89 5,86 5,89 5,89 5,90 5,89 5,90 5,90
1024210 VM1698-4 357,75 | 360,75 | 359,75 | 353,25 | 358,75 @ 356,25 358,00 357,75 | 359,25 | 359,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 5,87 5,86 5,88 5,87 5,89 5,86 5,88 5,84 5,86 5,86
1024210 VM1698-4 357,25 | 354,00 @ 355,50 | 355,75 | 362,25 @ 356,75 363,25 @ 351,75 | 354,25 | 354,50
Apex Tool Group GmbH \\htwe0006\A ppData\ QWAQWE\M essWert\2017\737458cM .DFD
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Cleco Machine Capability Study Page

Production Tools Control System 2 / 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 21.09.2017
Ser.No. 737458¢c Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 6,00
LSL 5,58

Ord. No. 17BPYPB13QL Ser.No. 1024210

ra.- o Q erNo usL 6.42
Remark Tq. 30% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.274 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 5,90 5,88 5,92 5,89 591 5,87 5,89 5,87 5,90 5,86
1024210 VM1698-4 358,50 | 361,00 @ 361,75 | 358,75 | 357,25 @ 356,50 359,25 355,50 | 358,75 | 358,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 5,90 5,89 5,86 5,89 5,90 5,93 5,92 5,90 5,90 5,90
1024210 VM1698-4 361,25 | 357,75 | 359,00 | 358,25 | 361,25 @ 363,25 363,00 361,25 @ 360,25 | 359,00
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Cleco Machine Capability Study Page 1/1
Production Tools Tool Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  21.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737458c Char.Descr. 936522PT Inspection Val. 6,00 0,42 i USL 6,42
Serial No. 154236 Unit Nm  -042 'LSL 558 |
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10/ 1029292 nges. 100
Evaluation from 21.09.2017 07:33:46 to 21.09.2017 07:55:01
Rem.  Tq. 30% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.274 Nm/A
VE ust
6.3~
162
2,61 -
= E v P ER VRV IV NI VSNV VIV I VISV IN I VIV VN VIV IV IV VIV g X*3s
% 6,0 — - - ScsSc - - """ >">—-"7>"">">=">""—"">"—"" ¥/ = = X-3s
N 7
& 5,97
(2]
(o] 7
5,87
5,7~
567 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-38-3s x-38+3s
:LSL ‘x‘ USL: LSL ‘ X . USL 0,001
80 i ~80 1 99,99 ‘ ; [
T3 Fo s i 01
>70° |, S 99,5 e
§ 60— ! %0z 95 B 5
§50- | =08 o 70 3 i 0 ¥
5 40- S48 o i o
£ 403 ! 402 o 30 R 70 o
= = [ | [} }
1 s N o
<20 I 209 5 99,5
103 | \‘\ £ 10 x 0,1 i
E ] E ’1 ] 99,99
OH‘HH‘HH‘HH‘HH“H‘HH‘HH‘HH‘\ O 0,001 T [ [ [ [ T [ [ [ T
56 57 58 59 60 61 62 63 64 56 57 58 59 60 61 62 63 64
936522PT [Nm] ND _ 936522PT [Nm] ND _
Drawing Values Collected Values Statistics
Tm 6.00 X 6.0368
LSL 5.58 Xmin 6.01 X-3s 6.0102
usL 6.42 Xmax 6.07 X+3s 6.0634
T 0.84 R 0.06 6s 0.0532
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 15.80
Critical capability index Cmk 14.41
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Tool System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 21.09.2017
Ser.No. 737458¢c Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 6,00
LSL 5,58
Ord. No. 17BPYPB13QL Ser.No. 154236 USL 6.42

Remark Tq. 30% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.274 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154236 936522PT 6,04 6,02 6,04 6,02 6,02 6,02 6,02 6,02 6,02 6,02
154236 936522PT 367,00 | 362,00 361,00 @ 368,00 | 361,00 367,00 367,00 361,00 @ 362,00 | 369,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
154236 936522PT 6,04 6,02 6,04 6,02 6,02 6,04 6,07 6,04 6,02 6,04
154236 936522PT 366,00 | 369,00 362,00 @ 362,00 | 361,00 360,00 367,00 362,00 364,00 | 368,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
154236 936522PT 6,01 6,01 6,04 6,01 6,02 6,04 6,04 6,04 6,04 6,04
154236 936522PT 357,00 | 358,00 @ 363,00 @ 361,00 | 361,00 367,00 368,00 367,00 366,00 | 367,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
154236 936522PT 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04
154236 936522PT 364,00 | 362,00 @ 363,00 @ 366,00 | 367,00 364,00 369,00 360,00 362,00 | 362,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
154236 936522PT 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04
154236 936522PT 361,00 | 362,00 362,00 @ 360,00 | 363,00 364,00 360,00 366,00 365,00 | 362,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
154236 936522PT 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04
154236 936522PT 360,00 | 363,00 @ 363,00 @ 367,00 | 363,00 361,00 365,00 363,00 368,00 | 361,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
154236 936522PT 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04
154236 936522PT 364,00 | 367,00 366,00 @ 361,00 | 365,00 362,00 360,00 363,00 362,00 | 365,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
154236 936522PT 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04
154236 936522PT 362,00 | 361,00 @ 361,00 @ 361,00 | 365,00 361,00 368,00 361,00 @ 361,00 | 362,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2017\737458c1.DFD
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Cleco Machine Capability Study Page

Production Tools Tool System 2/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 21.09.2017
Ser.No. 737458¢c Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 6,00
LSL 5,58

Ord. No. 17BPYPB13QL Ser.No. 154236

rd. o Q er.no USL 6,42
Remark Tq. 30% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.274 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
154236 936522PT 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04
154236 936522PT 363,00 | 367,00 367,00 @ 366,00 | 361,00 363,00 364,00 361,00 366,00 | 362,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
154236 936522PT 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04 6,04
154236 936522PT 366,00 | 362,00 362,00 @ 362,00 | 367,00 368,00 369,00 368,00 366,00 | 366,00
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: 17BPYPB13QL Angle degree: 360°
Serial no: 737458 Testtorque: 6.0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Cleco

Production Tools

Homologation of nutrunners

Investigation no.: 010/2017
Date: 25.09.2017
Test sheet no. 3
Machine Capability Study 80 %
Multi-stage tightening system Speed 50 rpm
Single-stage tightening system ] Speed 100 %
Manufacturer: Apex Tool Group GmbH Serial no:
Test torque: Tq min. + 0.8 (Tq max. - Tq min.) 11.00 Nm
Hard joint (H) 65.78 Nm / Revolution
Soft joint (L) 5.46 Nm / Revolution
H
a) Tolerance down / up 10.23-11.77 Nm
Tolerance down / up 7%
Average torque 10.96 Nm
Standard deviation 0.03 Nm
Torque scatter (99,73%) 0.18 Nm
Cn 8.37
Cok 7.97
b) Min. C, hard/soft (lowest value) 4.60
Min. C, hard/soft (lowest value) 4.09
Capability is reached if minimum C,, value 21.67
Note:

SN: 737458 Page 18 of 67

Annex 2

Page 2 of 3

5.4 %

629 rpm

737458

with 26 volt battery

Angle degree 30°

Angle degree 360°

L

10.23-11.77 Nm
7%

10.91 Nm

0.06 Nm

0.33 Nm

4.60

4.09





Cleco Machine Capability Study Page 1/1
Production Tools Control System
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  19.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737458h Char.Descr. VM 1698-4 Inspection Val. 11,00 0,77 i uUsL 11,77
Serial No. 1024210 Unit Nm 077 'LSL 1023
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.09.2017 13:23:50 to 19.09.2017 13:43:50
Rem.  Tq.80% hard* +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A
11,6
111,44
'g‘ -
Z. 11,2
S | X+3s
§ 11’0i X
= — X-3s
s 10,8
> -
10,6
10,4
10,2 ] LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3sX+3s *-3s_x+3s
35 _LSL X USL ¢ LSL - USL 4 001
7 E 1 99,99 T
130 ] f30w A 01
L>)‘ 3 | :“ | E =2 99,5 T ; K
g % 4| "®E % g 5
7 | C ) —
g 20 N 203 g 70 | | 30 X
L= = | — [ =N
£ 15- il | F15& o 30 1 1 70 &%
g 15 3 | | E 5 g 5 | : | o5 ‘_1
Z10° Ml 0% ses
< B |11 £ ) V/ | 99,5
54 v ‘\‘ -5 0,1 F—r
3 | B o 99,99
0- L L | J\' \m‘\ T T T T T 0 0,001 T T T ‘\ ! ! T T T T
10,2 10,4 10,6 10,8 11,0 11,2 11,4 11,6 11,8 10,2 104 106 108 110 11,2 114 11,6 11,8
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 11.00 X 10.9633
LSL 10.23 Xmin 10.86 X-3s 10.8713
usL 11.77 Xmax 11.06 X+3s 11.0553
T 1.54 R 0.20 6s 0.1839
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 8.37
Critical capability index = Cmk 7.97
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page
Production Tools Control System 1 / 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737458h Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 10,23

T o USL 11,77
Remark Tq. 80% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 11,03 10,97 11,01 11,00 11,03 10,98 10,98 10,98 10,98 10,96
1024210 VM1698-4 31,75 32,00 32,75 30,50 33,00 30,50 32,50 30,50 32,75 33,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 10,96 10,96 10,95 11,00 10,93 10,96 10,97 10,95 11,00 11,06
1024210 VM1698-4 31,50 32,00 31,00 32,50 30,00 31,25 31,75 30,25 30,75 31,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 10,96 10,97 10,95 10,98 10,93 10,99 10,99 10,97 11,02 10,96
1024210 VM1698-4 29,50 30,75 29,00 29,00 30,00 29,50 31,00 28,75 30,50 28,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 11,00 10,96 11,00 10,95 10,97 10,96 10,97 10,93 10,98 10,93
1024210 VM1698-4 30,50 32,00 29,25 31,00 29,75 29,75 30,75 29,00 31,00 32,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 10,98 11,00 10,98 10,96 10,93 11,01 11,00 10,99 10,97 10,95
1024210 VM1698-4 30,75 32,00 29,75 31,50 28,75 30,50 32,00 31,50 29,75 30,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 11,00 10,95 10,95 10,96 10,93 10,95 10,96 11,00 10,93 11,00
1024210 VM1698-4 29,00 29,25 31,50 28,50 29,75 30,00 28,50 30,00 29,25 31,50
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 10,97 10,93 10,98 10,95 10,98 10,91 10,99 10,92 10,94 10,95
1024210 VM1698-4 28,00 29,25 28,00 29,00 30,75 28,00 29,00 30,50 29,25 29,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 10,96 10,96 10,94 10,93 10,97 10,98 10,96 10,99 10,95 10,91
1024210 VM1698-4 32,00 29,50 31,00 32,25 30,00 30,00 30,50 31,00 30,50 29,00
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Cleco Machine Capability Study Page

Production Tools Control System 2/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737458h Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 10,23
T S USL 11,77

Remark Tq. 80% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 10,92 10,93 10,93 10,98 10,93 10,92 10,95 10,95 10,97 10,86
1024210 VM1698-4 30,50 31,75 29,00 29,75 30,75 31,25 30,75 29,00 30,75 30,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 10,91 10,95 10,99 10,98 10,93 10,96 10,93 10,95 10,93 10,96
1024210 VM1698-4 28,00 30,50 30,25 27,50 30,50 29,00 29,00 31,00 30,50 30,75
Apex Tool Group GmbH \\htwe0D006\A ppData\ QW\QWE\M essWert\2017\737458hM .DFD
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Cleco Machine Capability Study Page 1/1

Production Tools Tool Syste m
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  19.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737458h Char.Descr. 936522PT Inspection Val. 11,00 0,77 i uUsL 11,77

Serial No. 154236 Unit Nm 077 ILSL 1028

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.09.2017 13:23:53 to 19.09.2017 13:43:53

Rem.  Tq. 80% hard * +/-7% * Tg-Cal.: 17.65 Nm* Cur.-Cal.: 0.270 Nm/A

11,6
111,44
'g‘ -
21124 B I wess
— 7 Y aaba = %% S ’ S, - > X _
&1104 - — 77— T - o s s s s e e e s e e e e e T X-3s
N |
@ 10,8
2 |
10,6
10,4
10,2 ] LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-35+3s
7LSL ‘ X ‘ USLﬁ LSL USL 0,001
704 70 1 99,99
T R <y 0,1
260 aE =60 = 99,5
$ 50 ]| 5028 , 9% 5
S | "4 T 70 3 =
o 7 Foo = o
£ 30 1 1 ~g0= & 30 70 >
! E =
2207 o ~20% > 9
3 | \ = © 99,5
10 s —10 @ 0,1
] L E ‘ 99,99
0 T 17 T 1 T 1 T ] i T T T T T 0 0,001 T T T T T T T T
10,2 10,4 10,6 10,8 11,0 11,2 11,4 11,6 11,8 10,2 104 106 108 110 11,2 114 11,6 11,8
936522PT [Nm] ND _ 936522PT [Nm] ND _
Drawing Values Collected Values Statistics
Tm 11.00 X 11.0949
LSL 10.23 Xmin 11.00 X-3s 11.0183
usL 11.77 Xmax 11.15 X+3s 11.1715
T 1.54 R 0.15 6s 0.1531
N<T> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 10.06
Critical capability index = Cmk 8.82
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page
Production Tools Tool System 1/ 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737458h Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 154236 LSL 10,23

T o USL 11,77
Remark Tq. 80% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154236 936522PT 11,10 11,10 11,10 11,10 11,15 11,10 11,10 11,10 11,05 11,05
154236 936522PT 34,00 34,00 34,00 32,00 34,00 32,00 34,00 32,00 35,00 35,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
154236 936522PT 11,10 11,10 11,13 11,10 11,05 11,10 11,10 11,10 11,10 11,13
154236 936522PT 33,00 34,00 32,00 34,00 31,00 34,00 33,00 32,00 32,00 33,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
154236 936522PT 11,10 11,05 11,10 11,10 11,05 11,10 11,05 11,10 11,10 11,10
154236 936522PT 31,00 32,00 31,00 30,00 31,00 31,00 32,00 30,00 32,00 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
154236 936522PT 11,10 11,10 11,10 11,10 11,10 11,10 11,10 11,10 11,10 11,10
154236 936522PT 32,00 34,00 30,00 33,00 31,00 31,00 32,00 30,00 33,00 34,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
154236 936522PT 11,10 11,10 11,10 11,10 11,10 11,10 11,11 11,10 11,10 11,05
154236 936522PT 32,00 34,00 31,00 33,00 30,00 32,00 34,00 33,00 31,00 32,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
154236 936522PT 11,10 11,10 11,10 11,10 11,10 11,10 11,10 11,10 11,10 11,11
154236 936522PT 30,00 31,00 33,00 30,00 31,00 31,00 30,00 31,00 31,00 32,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
154236 936522PT 11,10 11,10 11,10 11,10 11,10 11,05 11,10 11,10 11,10 11,05
154236 936522PT 29,00 31,00 29,00 31,00 32,00 29,00 31,00 32,00 30,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
154236 936522PT 11,15 11,10 11,10 11,10 11,10 11,10 11,05 11,15 11,15 11,05
154236 936522PT 33,00 31,00 32,00 34,00 31,00 31,00 32,00 32,00 32,00 30,00
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Cleco Machine Capability Study Page

Production Tools Tool System 2/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737458h Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 154236 LSL 10,23
T S USL 11,77

Remark Tq. 80% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
154236 936522PT 11,10 11,10 11,10 11,10 11,10 11,10 11,10 11,10 11,10 11,00
154236 936522PT 32,00 33,00 30,00 31,00 32,00 33,00 32,00 31,00 32,00 31,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
154236 936522PT 11,05 11,05 11,10 11,15 11,05 11,05 11,10 11,15 11,05 11,11
154236 936522PT 30,00 32,00 31,00 29,00 32,00 30,00 30,00 32,00 32,00 32,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2017\737458h1.DFD
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: 17BPYPB13QL Angle degree: 30°
Serial no: 737458 Test torque: 11.0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Cleco Machine Capability Study Page 1/1
Production Tools Control System
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Part type 17BPYPB13QL ‘ Contr.item yes
Serial No. 7374589 Char.Descr. VM 1698-4 Inspection Val. 11,00 0,77 i uUsL 11,77
Serial No. 1024210 Unit Nm 077 ILSL 1028
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 20.09.2017 08:41:21 to 20.09.2017 09:21:12
Rem.  Tq. 80% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A
11,8 USL
11,6
111,44
2 11,2
< 5002 &0l — X+3s
[e¢] 11,0 I WXW m & . _
R S i N I R PSR S S PSR 2535537 X
§ 108 - — - — - — - — - — X-3s
10,6
10,4
10’2; T T T T T T T T T T s
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-3s _ x+3s x3s _ X+3s
305k R USL 39 LSt — USL _ 0,001
N E ‘ ‘ ‘ E '?T 99,99 1 1 ‘ 01
527 N FRE 99,5 ———t ’
c | E > | I
g 20— ] 208 ;0% — >
g N - S = 70 G )
= 15j jl5 g f=an ‘ | ‘ o
2] N | \ | L o 30 | | 0 &
= B 10 E o | ! |
g 10~ o | S10 2 5 ‘ 95 !
2 1 N I'N - s S 995
54 | /f I|\\ | =5 & 0,1 / : ) ,
1 / & ‘ ‘ ‘ 99,99
0 T T T ] \y\' I ! LA L B R 0 0,001 T T T ! \‘ ‘\ T T T
10,2 10,4 10,6 10,8 11,0 11,2 11,4 11,6 11,8 10,2 104 106 108 110 11,2 114 11,6 11,8
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 11.00 X 10.9148
LSL 10.23 Xmin 10.83 X-3s 10.7473
usL 11.77 Xmax 11.09 X+3s 11.0823
T 1.54 R 0.26 6s 0.3349
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 4.60
Critical capability index Cmk 4.09
¢ The requirements were met (Cm,Cmk) <

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

Production Tools Control System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737458g Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 10,23
T S USL 11,77

Remark Tq. 80% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 11,08 11,09 11,01 11,05 11,08 11,05 11,01 11,00 10,96 10,96
1024210 VM1698-4 370,50 | 379,50 | 39550 | 375,50 | 364,00 371,00 366,00 364,25 | 362,75 | 368,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 10,99 10,97 10,95 10,97 10,94 10,96 10,90 10,91 10,94 10,95
1024210 VM1698-4 353,00 | 344,00 366,75 | 362,75 | 352,50 & 364,25 399,50 @ 346,25 | 354,75 | 349,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 10,95 10,99 10,96 10,95 10,93 10,96 10,99 10,97 10,94 10,96
1024210 VM1698-4 335,00 | 338,75 | 347,75 | 343,75 | 338,75 @ 359,25 360,25 @ 344,00 @ 357,00 | 389,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 10,91 10,92 10,95 10,94 10,94 10,94 10,97 10,93 10,91 10,96
1024210 VM1698-4 379,00 | 359,75 @ 366,00 @ 353,25 | 364,75 @ 374,00 367,50 361,50 @ 373,75 | 381,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 10,88 10,93 10,86 10,84 10,91 10,89 10,85 10,91 10,84 10,84
1024210 VM1698-4 347,75 | 362,75 | 354,50 | 358,00 | 365,00 361,00 361,50 356,00 @ 360,50 | 361,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 10,90 10,89 10,86 10,87 10,91 10,90 10,88 10,85 10,89 10,85
1024210 VM1698-4 348,75 | 336,00 @ 346,00 | 339,75 | 338,25 @ 360,50 337,25 372,00 @ 366,50 | 337,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 10,89 10,86 10,93 10,89 10,86 10,88 10,91 10,88 10,87 10,89
1024210 VM1698-4 359,75 | 364,50 @ 372,50 | 377,25 | 379,00 368,50 384,75 358,50 @ 367,75 | 346,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 10,89 10,89 10,87 10,87 10,83 10,89 10,90 10,90 10,87 10,87
1024210 VM1698-4 325,75 | 336,25 | 354,50 | 335,00 | 382,75 @ 357,25 342,75 @ 347,75 | 380,25 | 363,25
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Cleco Machine Capability Study Page

Production Tools Control System 2 / 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737458g Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 10,23

T o USL 11,77
Remark Tq. 80% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 10,88 10,89 10,87 10,86 10,88 10,92 10,91 10,87 10,89 10,89
1024210 VM1698-4 330,00 | 332,50 @ 365,50 | 339,50 | 373,00 @ 346,50 362,75 373,25 | 338,50 | 340,75
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 10,88 10,84 10,88 10,88 10,85 10,88 10,89 10,86 10,87 10,86
1024210 VM1698-4 351,00 | 359,00 362,75 | 361,25 | 346,00 362,25 365,50 @ 359,25 | 355,50 | 384,25
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Cleco Machine Capability Study Page 1/1
Production Tools TOO | Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No. 7374589 Char.Descr. 936522PT Inspection Val. 11,00 0,77 i uUsL 11,77
Serial No. 154236 Unit Nm 077 'LSL 1023
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 20.09.2017 08:41:25 to 20.09.2017 09:21:15
Rem.  Tq. 80% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A
11,6
111,44
'g‘ -
Z. 11,2
= 1T o . e VS +
0 11,0 3502 T560655500556002 30805505058 e Sl x XSS
@ 10,8
2 |
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10,2 1 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*Be3s *-333s
:LSL ‘x‘ USL: LSL ‘)‘<‘ USL 0,001
80 ‘ ‘ £80 1 99,99 [T
t_ 3 E__ = HH 0,1
e i F0S 99,5 FHe
g 60~ Il %05 % g 5
850~ it F508 = 70 : 3!/ =
L= | = o f=al
@ 40 1|l F402 o 3 1 1 70 %
2497 £30 @ HH "
e Il e > L o5
< 207E ‘ ?206 e 99,5
10 i F10 % 0.1 i
E U ‘il E ‘ ‘ 99,99
0 T 17 T 1 T 17 T | T 1T T 1 T 1 T ] 0 0,001 T T T T T T T T
10,2 10,4 10,6 10,8 11,0 11,2 11,4 11,6 11,8 10,2 104 106 108 110 11,2 114 11,6 11,8
936522PT [Nm] ND _ 936522PT [Nm] ND _
Drawing Values Collected Values Statistics
Tm 11.00 X 11.0045
LSL 10.23 Xmin 11.00 X-3s 10.9698
usL 11.77 Xmax 11.05 X+3s 11.0392
T 1.54 R 0.05 6s 0.0695
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 22.17
Critical capability index Cmk 22.04
Es The requirements were met (Cm,Cmk) Eis

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

Production Tools Tool System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737458g Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 154236 LSL 10,23
T S USL 11,77

Remark Tq. 80% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154236 936522PT 11,00 11,00 11,00 11,02 11,00 11,02 11,02 11,00 11,00 11,00
154236 936522PT 368,00 | 371,00 @ 376,00 | 369,00 | 361,00 367,00 362,00 366,00 364,00 | 368,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
154236 936522PT 11,00 11,00 11,00 11,00 11,00 11,00 11,00 11,00 11,00 11,00
154236 936522PT 352,00 | 345,00 @ 368,00 | 365,00 | 353,00 364,00 395,00 @ 346,00 @ 356,00 | 350,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
154236 936522PT 11,00 11,05 11,00 11,00 11,00 11,00 11,00 11,00 11,00 11,00
154236 936522PT 334,00 | 340,00 & 349,00 | 345,00 | 340,00 @ 359,00 362,00 345,00 @ 358,00 | 391,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
154236 936522PT 11,00 11,00 11,02 11,02 11,02 11,00 11,02 11,02 11,03 11,02
154236 936522PT 378,00 | 360,00 @ 366,00 @ 351,00 | 363,00 374,00 368,00 359,00 @ 375,00 | 382,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
154236 936522PT 11,00 11,02 11,00 11,00 11,02 11,00 11,00 11,00 11,00 11,00
154236 936522PT 350,00 | 361,00 @ 357,00 @ 361,00 | 361,00 365,00 369,00 359,00 @ 365,00 | 368,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
154236 936522PT 11,00 11,00 11,00 11,00 11,00 11,00 11,00 11,00 11,00 11,00
154236 936522PT 351,00 | 342,00 @ 348,00 | 342,00 | 340,00 @ 364,00 339,00 374,00 @ 369,00 | 339,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
154236 936522PT 11,00 11,00 11,00 11,00 11,00 11,00 11,00 11,00 11,00 11,00
154236 936522PT 361,00 | 368,00 @ 375,00 | 379,00 | 381,00 371,00 387,00 361,00 @ 370,00 | 348,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
154236 936522PT 11,00 11,00 11,00 11,00 11,00 11,00 11,00 11,00 11,00 11,00
154236 936522PT 328,00 | 338,00 @ 359,00 | 340,00 | 386,00 359,00 347,00 350,00 @ 382,00 | 366,00
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Cleco Machine Capability Study Page

Production Tools Tool System 2/ 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737458g Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 154236 LSL 10,23

T o USL 11,77
Remark Tq. 80% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
154236 936522PT 11,00 11,00 11,00 11,00 11,00 11,05 11,05 11,00 11,00 11,00
154236 936522PT 329,00 | 335,00 367,00 | 341,00 | 375,00 @ 351,00 366,00 375,00 @ 340,00 | 343,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
154236 936522PT 11,00 11,00 11,05 11,00 11,00 11,00 11,00 11,00 11,00 11,00
154236 936522PT 353,00 | 361,00 @ 366,00 @ 364,00 | 346,00 362,00 367,00 363,00 357,00 | 387,00
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: 17BPYPB13QL Angle degree: 360°
Serial no: 737458 Test torque: 11.0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Cleco

Production Tools Homologation of nutrunners
Annex 2

Investigation no.: 010/2017
Date: 25.09.2017 Page 3 of 3

Test sheet no. 4

Machine Capability Study 100 %

Multi-stage tightening system Speed 50 rpm 54 %
Single-stage tightening system [l Speed 100 % 629 rpm
Manufacturer: Apex Tool Group GmbH Serial no: 737458
Test torque: Tq max. 13.00 Nm with 26 volt battery
Hard joint (H) 78.47 Nm / Revolution Angle degree 30°
Soft joint (L) 6.42 Nm / Revolution Angle degree 360°
H L

a) Tolerance down / up 12.09-13.91 Nm 12.09-13.91 Nm
Tolerance down / up 7% 7%
Average torque 13.08 Nm 12.83 Nm
Standard deviation 0.07 Nm 0.03 Nm
Torque scatter (99,73%) 0.45 Nm 0.19 Nm
Cn 4.05 9.45
Cok 3.70 7.73

b) Min. C, hard/soft (lowest value) 4.05
Min. C, hard/soft (lowest value) 3.70

Capability is reached if minimum C,, value 21.67

Note:
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Cleco Machine Capability Study Page 1/1
Production Tools Control System
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Part type 17BPYPB13QL ‘ Contr.item yes
Serial No.  737458b Char.Descr. VM 1698-4 Inspection Val. 13,00 0,91 i USL 1391
Serial No. 1024210 Unit Nm 091 ILSL 1209
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 20.09.2017 15:47:25 to 20.09.2017 16:05:34
Rem.  Tq. 100% hard * +/-7% * Tg-Cal.: 17.65 Nm* Cur.-Cal.: 0.270 Nm/A
14,0
4 USL
1 13,5 ]
2 : ************************************* - X+3s
q|- T - - - - DY XX NUVAS X~ 350 XX S Lo o
% 130 SRR T R T 5o R )
9 - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - X-3s
= i
> i
12,5
b LSL
12,0 T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-3s _ X+3s X35  X+3s
o5 7LSL ‘ >‘( ‘ USLﬁ o5 LSL )‘< USL 0,001
] C 1 99,99
T ‘ ‘ ‘ r. | 0,1
%20 \ I -20 & 99,5 ‘
c A r >
g - I o g, % 5 _
S N 1 F58 = 70 3/ =
e - | | - & %
2102 | \ | “f o @ 0 %
2 1 \ Fo2 5 95 '
o ] | | F ©
< 5 | -5 @ 99,5
] | / ||\ | C 4 0,1
] C | 99,99
O T T T T | T T \J/\I | | \‘IL T | O 0,001 T T T T T T 1
12,0 12,5 13,0 13,5 14,0 12,0 12,5 13,5 14,0
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 13.00 X 13.0780
LSL 12.09 Xmin 12.96 X-3s 12.8532
usL 13.91 Xmax 13.31 X+3s 13.3028
T 1.82 R 0.35 6s 0.4496
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 4.05
Critical capability index Cmk 3.70
¢ The requirements were met (Cm,Cmk) <

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2017\737458bM .DFD

SN: 737458 Page 34 of 67





Cleco Machine Capability Study Page
Production Tools Control System 1/ 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737458b Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 12,09

T o USL 13,91
Remark Tq. 100% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 13,21 13,31 13,23 13,27 13,21 13,27 13,15 13,15 13,22 13,17
1024210 VM1698-4 30,50 28,75 30,00 29,25 29,50 28,50 29,50 28,25 30,25 30,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 13,18 13,14 13,20 13,10 13,14 13,14 13,14 13,12 13,17 13,19
1024210 VM1698-4 30,50 30,50 30,25 30,25 29,00 30,50 31,00 31,00 30,50 30,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 13,13 13,09 13,13 13,09 13,14 13,16 13,09 13,09 13,11 13,14
1024210 VM1698-4 29,75 31,00 28,50 31,00 30,50 28,50 30,75 28,75 30,50 30,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 13,07 13,11 13,07 13,11 13,07 13,05 13,05 13,12 13,03 13,18
1024210 VM1698-4 30,75 30,00 30,75 30,00 31,00 30,25 30,00 30,25 30,25 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 13,00 13,12 13,07 13,10 13,03 13,05 13,11 13,15 13,03 13,05
1024210 VM1698-4 30,50 30,00 30,75 28,75 30,50 29,50 29,75 30,50 29,75 30,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 13,13 13,05 13,09 13,05 13,08 13,05 13,07 13,06 13,10 13,09
1024210 VM1698-4 29,50 30,75 30,25 30,50 30,00 30,50 30,00 31,00 30,25 29,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,97 13,05 12,99 13,05 13,02 13,03 13,00 13,02 12,96 13,01
1024210 VM1698-4 30,50 29,00 30,50 29,00 30,25 30,75 29,25 29,25 30,00 30,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 13,07 12,99 13,05 13,01 13,08 13,04 12,98 12,98 13,04 13,03
1024210 VM1698-4 28,50 30,50 28,75 30,25 29,75 30,25 30,50 30,25 29,75 30,00

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Control System 2/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737458b Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 12,09
T S USL 13,91

Remark Tq. 100% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 13,03 13,01 13,09 13,03 13,00 13,01 13,05 12,99 13,01 12,96
1024210 VM1698-4 28,75 30,25 30,75 28,25 30,75 29,75 30,75 29,75 29,50 30,25
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 13,00 13,02 13,05 13,03 12,98 13,00 12,99 12,99 13,00 12,97
1024210 VM1698-4 30,25 30,50 30,00 29,25 30,75 30,00 30,50 30,00 31,00 30,50
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2017\737458bM .DFD
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Cleco Machine Capability Study Page 1/1
Production Tools TOO | Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737458b Char.Descr. 936522PT Inspection Val. 13,00 0,91 i USL 1391
Serial No. 154236 Unit Nm 091 'LSL 12,09
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 20.09.2017 15:47:28 to 20.09.2017 16:05:37
Rem.  Tq. 100% hard * +/-7% * Tg-Cal.: 17.65 Nm* Cur.-Cal.: 0.270 Nm/A
14,0
4 USL
1 13,5 ]
g T I006T o006 om0 3065 6500000 3% I 5o A K 560 500 3005 500000, SeSgonior. =¥ e F S
= == = - - 2 = T A R R T AR R 2 X-3s
2 13,0
q |
0 4
(o]
9 |
o |
12,5
b LSL
12,0 T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-35+3s
7LSL ‘ >‘( ‘ USLﬁ LSL USL 0,001
60— Fe60 T 99,99
U e e 01
350 K F50 = 99,5
o 7 ||| FD : 95 5
240 | —40 G =
(- P -2 ¥ 70 30 X
=] £ [= S
230 ] S302 o 30 0 %
2 e [ F < ‘_1
2 20 ‘ =20 2 5 95
27 - 1] ! P8 99,5
10 | “‘:\‘\ F10 @ 0,1 ’
3 Bl F 99,99
O T T T T | T T T T | \/ I T T | T T T T O 0,001 T T T T T 1
12,0 12,5 13,0 13,5 14,0 12,0 12,5 13,5 14,0
936522PT [Nm] ND _ 936522PT [Nm] ND _
Drawing Values Collected Values Statistics
Tm 13.00 X 13.1715
LSL 12.09 Xmin 13.13 X-3s 13.0850
usL 13.91 Xmax 13.24 X+3s 13.2580
T 1.82 R 0.11 6s 0.1730
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 10.52
Critical capability index Cmk 8.54
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page
Production Tools Tool System 1/ 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737458b Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 154236 LSL 12,09

T o USL 13,91
Remark Tq. 100% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154236 936522PT 13,13 13,24 13,19 13,19 13,18 13,23 13,18 13,13 13,14 13,18
154236 936522PT 32,00 30,00 32,00 31,00 31,00 30,00 31,00 30,00 32,00 32,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
154236 936522PT 13,18 13,18 13,18 13,18 13,13 13,18 13,18 13,18 13,18 13,18
154236 936522PT 32,00 32,00 32,00 32,00 30,00 32,00 32,00 33,00 32,00 32,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
154236 936522PT 13,13 13,18 13,18 13,18 13,18 13,18 13,18 13,13 13,23 13,18
154236 936522PT 31,00 33,00 30,00 33,00 32,00 30,00 32,00 30,00 32,00 32,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
154236 936522PT 13,18 13,18 13,18 13,18 13,18 13,13 13,14 13,19 13,13 13,23
154236 936522PT 32,00 32,00 32,00 32,00 33,00 32,00 32,00 32,00 31,00 32,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
154236 936522PT 13,13 13,19 13,18 13,19 13,18 13,14 13,19 13,24 13,14 13,14
154236 936522PT 32,00 32,00 32,00 31,00 32,00 32,00 32,00 32,00 32,00 32,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
154236 936522PT 13,23 13,13 13,19 13,18 13,19 13,14 13,14 13,18 13,19 13,19
154236 936522PT 31,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
154236 936522PT 13,13 13,18 13,18 13,18 13,13 13,18 13,18 13,18 13,18 13,18
154236 936522PT 32,00 31,00 32,00 31,00 32,00 32,00 31,00 31,00 32,00 32,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
154236 936522PT 13,18 13,13 13,13 13,18 13,18 13,18 13,18 13,13 13,18 13,13
154236 936522PT 30,00 32,00 30,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00
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Cleco Machine Capability Study Page

Production Tools Tool System 2/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737458b Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 154236 LSL 12,09
T S USL 13,91

Remark Tq. 100% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
154236 936522PT 13,18 13,18 13,19 13,23 13,18 13,18 13,23 13,13 13,13 13,13
154236 936522PT 30,00 32,00 32,00 30,00 32,00 32,00 32,00 31,00 31,00 32,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
154236 936522PT 13,13 13,18 13,18 13,18 13,18 13,13 13,18 13,18 13,13 13,13
154236 936522PT 32,00 32,00 32,00 31,00 32,00 32,00 32,00 32,00 32,00 32,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2017\737458b1.DFD
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: 17BPYPB13QL Angle degree:  30°
Serial no: 737458 Test torque:  13.0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Production Tools Control System
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  19.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737458a Char.Descr. VM 1698-4 Inspection Val. 13,00 0,91 i USL 1391
Serial No. 1024210 Unit Nm 091 ILSL 1209
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.09.2017 10:54:01 to 19.09.2017 11:57:36
Rem.  Tq. 100% soft * +/-7% * Tg-Cal.: 17.65 Nm* Cur.-Cal.: 0.269 Nm/A
14,0
B USL
1 13,5 ]
= |
Z |
- |
g 120 77% ************** 005 T Ko st oSN s Bk Oy X¥3s
= R S b Rt a0 0. shssact b SR o St b s ste it s Skene': Sabatanl LIS
S ]
12,5
b LSL
12,0 T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3sx+3s
35 7LSL ‘ )‘< ‘ USLﬁ 35 LSL USL 0,001
] SR 99,99
130 ] “30 % 01
3. ] o F= 99,5
g 257 ] B 95 5
S b E c 1 —
g 20 L F205 T 70 3 8
= N | = g = 'n__'
215 Ny “158 o 30 0 &
= ] | | C @ 1
210- 18 0% 5 9
< 9 \ . © 99,5
54 A E5 0,1
3 l ' g 99,99
O T T T T | T T | I\ | T T T T | T T T T O 0,001 T T T T T 1
12,0 12,5 13,0 13,5 14,0 12,0 12,5 13,5 14,0
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 13.00 X 12.8346
LSL 12.09 Xmin 12.79 X-3s 12.7383
usL 13.91 Xmax 12.93 X+3s 12.9309
T 1.82 R 0.14 6s 0.1927
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 9.45
Critical capability index Cmk 7.73
¢ The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page

Production Tools Control System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737458a Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 12,09
T S USL 13,91

Remark Tqg. 100% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,87 12,91 12,92 12,91 12,91 12,84 12,91 12,89 12,81 12,89
1024210 VM1698-4 347,00 | 346,50 & 353,00 | 338,25 | 354,25 @ 343,50 346,50 @ 357,25 | 343,75 | 349,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 12,82 12,93 12,82 12,87 12,81 12,82 12,86 12,82 12,84 12,84
1024210 VM1698-4 329,75 | 355,00 @ 337,25 | 339,25 | 343,00 @ 348,75 358,25 @ 347,75 | 379,75 | 342,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 12,85 12,85 12,80 12,79 12,83 12,80 12,85 12,79 12,82 12,81
1024210 VM1698-4 366,50 | 344,25 | 336,75 | 347,50 | 364,75 @ 350,00 354,75 368,25 | 357,00 | 367,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 12,86 12,79 12,80 12,83 12,85 12,82 12,83 12,83 12,82 12,84
1024210 VM1698-4 343,25 | 358,50 @ 351,75 | 363,75 | 334,00 @ 34525 381,75 367,75 | 369,75 | 362,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,79 12,84 12,82 12,85 12,84 12,82 12,84 12,80 12,80 12,84
1024210 VM1698-4 372,25 | 350,25 | 365,50 | 373,00 | 367,50 @ 374,50 339,25 349,00 @ 338,25 | 339,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 12,85 12,85 12,82 12,90 12,86 12,82 12,79 12,80 12,81 12,91
1024210 VM1698-4 365,75 | 336,25 | 342,75 | 338,75 | 336,50 & 343,50 350,75 337,50 | 363,75 | 345,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,86 12,82 12,83 12,81 12,88 12,81 12,80 12,82 12,82 12,82
1024210 VM1698-4 353,00 | 358,00 @ 337,50 | 341,50 | 339,25 @ 346,50 346,50 @ 348,25 | 316,25 | 366,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 12,82 12,83 12,81 12,84 12,82 12,83 12,86 12,84 12,79 12,82
1024210 VM1698-4 345,50 | 348,75 | 356,50 | 350,25 | 349,00 @ 350,00 349,00 345,75 | 350,00 | 352,75
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Cleco Machine Capability Study Page

Production Tools Control System 2 / 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737458a Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 12,09

T o USL 13,91
Remark Tqg. 100% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 12,82 12,82 12,80 12,86 12,84 12,82 12,82 12,83 12,79 12,80
1024210 VM1698-4 369,75 | 352,50 | 355,00 @ 357,75 | 357,00 @ 329,50 364,75 377,75 | 374,00 | 377,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 12,86 12,84 12,82 12,84 12,81 12,81 12,85 12,84 12,82 12,84
1024210 VM1698-4 365,50 | 361,50 @ 360,50 | 355,50 | 342,00 357,25 355,00 355,75 | 338,75 | 351,00
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Cleco Machine Capability Study Page 1/1
Production Tools TOO | Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  19.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737458a Char.Descr. 936522PT Inspection Val. 13,00 0,91 i USL 1391
Serial No. 154236 Unit Nm 091 ILSL 1209
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.09.2017 10:54:05 to 19.09.2017 11:57:39
Rem.  Tq. 100% soft * +/-7% * Tg-Cal.: 17.65 Nm* Cur.-Cal.: 0.269 Nm/A
14,0
4 USL
1 13,5 ]
= |
Z |
- 1 ~ ~ IR
Q. 13,0 =55 < XX
q |
0 4
(o]
9 |
o |
12,5
b LSL
12,0 T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*38s
90 :LSL ‘x‘ USL: 90 0005 LSL USL 0,001
E Il 80 . ’ o1
E EV g ,
§ 7045 i =70 = 99,5
| C >
S 60 Il 60 g 95 5 _
250 iy =503 ¥ 70 30 5
@ 40 Il F408 o 30 70 %
230 | —30 2 T
@ Y5 oV 2 5 95
<20 | \‘ -20 g 99,5
E I F10X 0,1 ‘
e i =0 99,99
O = T T T T | T T T T | T T T T | T T T T F O 0,001 T T T T T T 1
12,0 12,5 13,0 13,5 14,0 12,0 12,5 13,0 13,5 14,0
936522PT [Nm] ND _ 936522PT [Nm] ND _
Drawing Values Collected Values Statistics
Tm 13.00 X 13.0333
LSL 12.09 Xmin 13.03 X-3s 13.0000
usL 13.91 Xmax 13.08 X+3s 13.0666
T 1.82 R 0.05 6s 0.0666
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 27.31
Critical capability index Cmk 26.31
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Tool System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737458a Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 154236 LSL 12,09
T S USL 13,91

Remark Tqg. 100% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154236 936522PT 13,03 13,04 13,03 13,03 13,04 13,03 13,04 13,04 13,03 13,04
154236 936522PT 349,00 | 350,00 & 353,00 | 340,00 | 359,00 @ 346,00 350,00 362,00 @ 347,00 | 351,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
154236 936522PT 13,03 13,04 13,03 13,03 13,03 13,03 13,03 13,03 13,03 13,03
154236 936522PT 335,00 | 359,00 @ 344,00 | 342,00 | 347,00 @ 354,00 361,00 355,00 @ 385,00 | 347,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
154236 936522PT 13,03 13,03 13,03 13,03 13,03 13,03 13,03 13,03 13,03 13,03
154236 936522PT 369,00 | 348,00 @ 343,00 | 353,00 | 369,00 355,00 360,00 374,00 361,00 | 370,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
154236 936522PT 13,03 13,03 13,03 13,03 13,03 13,03 13,03 13,03 13,03 13,03
154236 936522PT 349,00 | 365,00 @ 358,00 @ 368,00 | 341,00 350,00 387,00 371,00 @ 377,00 | 367,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
154236 936522PT 13,03 13,03 13,03 13,03 13,03 13,03 13,03 13,03 13,03 13,03
154236 936522PT 378,00 | 354,00 @ 369,00 @ 380,00 | 373,00 380,00 342,00 357,00 @ 342,00 | 343,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
154236 936522PT 13,03 13,03 13,03 13,03 13,03 13,03 13,03 13,03 13,03 13,08
154236 936522PT 368,00 | 339,00 @ 345,00 | 342,00 | 339,00 @ 347,00 355,00 339,00 @ 369,00 | 348,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
154236 936522PT 13,03 13,03 13,03 13,03 13,03 13,03 13,03 13,03 13,03 13,03
154236 936522PT 357,00 | 361,00 @ 343,00 | 346,00 | 345,00 @ 349,00 351,00 353,00 @ 320,00 | 370,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
154236 936522PT 13,03 13,03 13,03 13,03 13,04 13,03 13,08 13,04 13,03 13,03
154236 936522PT 349,00 | 354,00 @ 362,00 @ 360,00 | 356,00 @ 355,00 353,00 356,00 354,00 | 357,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2017\737458al.DFD
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Production Tools Tool System 2/ 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737458a Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 154236 LSL 12,09

T o USL 13,91
Remark Tqg. 100% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
154236 936522PT 13,03 13,03 13,03 13,08 13,03 13,03 13,03 13,03 13,03 13,03
154236 936522PT 373,00 | 357,00 @ 358,00 @ 361,00 | 361,00 @ 337,00 369,00 383,00 @ 380,00 | 380,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
154236 936522PT 13,08 13,03 13,03 13,03 13,03 13,03 13,03 13,08 13,03 13,03
154236 936522PT 368,00 | 366,00 @ 364,00 @ 361,00 | 350,00 @ 362,00 366,00 360,00 @ 345,00 | 354,00
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: 17BPYPB13QL Angle degree: 360°
Serial no: 737458 Test torque: 13.0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Production Tools )
Homologation of nutrunners

Annex 3

Investigation no.: 010/2017

Date: 25.09.2017 Page 1 of 2

General Specifications

Manufacturer: Apex Tool Group GmbH Tool type: LiveWire Tool

Model: 17BPYPB13QL Serial no: 737458

Torque range: 3 Nmto 13 Nm
Difference evaluation: Reference/Tool at 40° /60 %

Capability examination

Snugfit value: 2.6 Nm Torque tolerance £ 7 %
Target torque: 7.8 Nm Tolerance: 341 % +1.711%
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 7.97 40.00 7.81 38.25 0.16 175
2 7.93 40.00 7.77 38.25 0.16 175
3 7.97 40.00 7.84 38.00 0.13 2.00
4 7.97 40.00 7.79 38.25 0.18 175
5 7.97 40.00 7.86 38.50 0.11 1.50
6 7.93 40.00 7.75 38.25 0.18 175
7 7.97 40.00 7.88 38.50 0.09 1.50
8 7.97 40.00 7.84 38.75 0.13 1.25
9 7.97 40.00 7.88 38.75 0.09 1.25
10 7.93 40.00 7.76 38.25 0.17 175
1 7.97 40.00 7.85 38.50 0.12 1.50
12 7.97 40.00 7.80 38.50 0.17 1.50
13 7.93 40.00 7.80 38.50 0.13 1.50
14 8.02 40.00 7.89 38.75 0.13 1.25
15 7.97 40.00 7.86 38.50 0.11 1.50
16 7.88 40.00 7.77 38.50 0.1 1.50
17 8.02 40.00 7.88 38.25 0.14 175
18 7.97 40.00 7.80 38.75 0.17 1.25
19 7.97 40.00 7.86 38.75 0.1 1.25

20 7.97 40.00 7.83 38.25 0.14 175
21 8.02 40.00 7.86 38.75 0.16 1.25
22 8.02 40.00 7.88 38.75 0.14 1.25
23 7.97 40.00 7.81 38.75 0.16 1.25
24 7.97 40.00 7.84 38.75 0.13 1.25
25 7.88 40.00 7.72 38.00 0.16 2.00
26 7.88 40.00 7.77 38.50 0.11 1.50
27 7.93 40.00 7.76 38.75 0.17 1.25
28 7.97 40.00 7.84 38.25 0.13 1.75
29 7.97 40.00 7.79 38.50 0.18 1.50
30 7.97 40.00 7.87 38.25 0.10 1.75
31 7.93 40.00 7.77 38.50 0.16 1.50
32 7.97 40.00 7.85 38.25 0.12 1.75
33 7.97 40.00 7.80 38.75 0.17 1.25
34 7.88 40.00 7.78 38.50 0.10 1.50
35 7.97 40.00 7.80 38.50 0.17 1.50
36 7.88 40.00 7.78 38.25 0.10 175
37 7.93 40.00 7.74 38.50 0.19 1.50
38 7.93 40.00 7.82 38.50 0.11 1.50
39 7.93 40.00 7.78 38.50 0.15 1.50
40 7.97 40.00 7.82 38.75 0.15 1.25
41 7.97 40.00 7.80 38.50 0.17 1.50
42 7.93 40.00 7.83 38.75 0.10 1.25
43 7.97 40.00 7.78 38.50 0.19 1.50
44 7.97 40.00 7.85 38.50 0.12 1.50
45 7.97 40.00 7.83 38.50 0.14 1.50
46 7.93 40.00 7.79 38.50 0.14 1.50
47 7.97 40.00 7.81 38.75 0.16 1.25
48 7.97 40.00 7.82 38.50 0.15 1.50
49 7.93 40.00 7.76 38.25 0.17 175
50 7.93 40.00 7.85 38.75 0.08 1.25
51 7.93 40.00 7.76 38.25 0.17 175
52 7.97 40.00 7.84 38.50 0.13 1.50
53 7.93 40.00 7.77 38.25 0.16 1.75
54 7.93 40.00 7.82 38.25 0.11 1.75
55 7.88 40.00 7.76 38.50 0.12 1.50
56 7.97 40.00 7.82 38.25 0.15 1.75
57 7.97 40.00 7.80 38.50 0.17 1.50
58 8.02 40.00 7.88 38.75 0.14 1.25
59 7.93 40.00 7.78 38.50 0.15 1.50
60 7.97 40.00 7.82 38.75 0.15 1.25
61 7.93 40.00 7.77 38.50 0.16 1.50
62 7.97 40.00 7.84 38.25 0.13 1.75
63 7.88 40.00 7.78 38.75 0.10 1.25
64 7.97 40.00 7.86 38.50 0.11 1.50
65 7.93 40.00 7.84 38.25 0.09 1.75
66 7.97 40.00 7.83 38.50 0.14 1.50
67 7.97 40.00 7.84 38.75 0.13 1.25
68 8.02 40.00 7.87 38.25 0.15 175
69 7.97 40.00 7.85 38.50 0.12 1.50
70 7.97 40.00 7.83 38.75 0.14 1.25
71 7.93 40.00 7.83 38.25 0.10 175
72 7.93 40.00 7.78 38.25 0.15 175
73 8.02 40.00 7.90 38.75 0.12 1.25
74 7.93 40.00 7.75 38.00 0.18 2.00
75 7.93 40.00 7.80 38.75 0.13 1.25
76 8.02 40.00 7.86 38.75 0.16 1.25
77 7.93 40.00 7.80 38.75 0.13 1.25
78 7.93 40.00 7.78 38.50 0.15 1.50
79 7.93 40.00 7.79 38.50 0.14 1.50
80 7.97 40.00 7.83 38.25 0.14 175
81 7.88 40.00 7.75 38.00 0.13 2.00
82 7.93 40.00 7.76 38.00 0.17 2.00
83 7.97 40.00 7.81 38.50 0.16 1.50
84 7.97 40.00 7.80 38.50 0.17 1.50
85 7.97 40.00 7.83 38.75 0.14 1.25
86 7.93 40.00 7.77 38.25 0.16 1.75
87 7.93 40.00 7.80 38.50 0.13 1.50
88 7.97 40.00 7.82 38.50 0.15 1.50
89 8.02 40.00 7.86 38.75 0.16 1.25
90 7.97 40.00 7.87 38.50 0.10 1.50
91 7.93 40.00 7.80 38.25 0.13 1.75
92 7.93 40.00 7.79 38.50 0.14 1.50
93 7.97 40.00 7.84 38.50 0.13 1.50
94 7.88 40.00 7.79 38.50 0.09 1.50
95 7.93 40.00 7.76 38.00 0.17 2.00
96 7.93 40.00 7.80 38.25 0.13 1.75
97 8.02 40.00 7.83 38.75 0.19 1.25
98 7.88 40.00 7.78 38.25 0.10 1.75
99 8.02 40.00 7.87 38.75 0.15 1.25
100 7.93 40.00 7.77 38.50 0.16 1.50
Standard deviation: 0.027 0.220
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Production Tools

Homologation of nutrunners

Torque [Nm]

Angle degree

Graphical representation

Model: 17BPYPB13QL Serial no: 737458
Target torque: 7.8 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction

9,0
8,7
8,5
8,3

8,0 |

7,6
7,3
71
6,9

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

Measurement

—a— Torque, Control

46
45
44
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41 —e— Angle degree,
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—a— Angle degree,
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Measurement
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Cleco Machine Capability Study Page 1/1
Production Tools Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  21.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No. 737458k Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 i USL 45,00
Serial No. 1024210 Unit Grad  -500 LSL 3500 |

Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10 / 1029292 nges. 100
Evaluation from 21.09.2017 08:45:28 to 21.09.2017 09:00:55
Rem.  Tqg. 60% Angle 40° * +/-5° * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.271 Nm/A

45 USL

0 10 20 30 40 50 60 70 80 90
Value No. _,
X-3s X+3s X-3s  X+3s
LSL X USL LSL X USL
B T T = 1 1 0,001
455 | i | =45 1 99,99 ‘ ; ‘
T 403 i Ea0 T b 0,1
322 E R E gg S 99,5 r—xh
5o N R el 95 Em=t i 5
2303 | | =30 & 1 . I -
L5 el sz & 70 % =
£ 204 | | F20& Qo 30 1 ‘ 1 70 &
2 15- .\ S15 2 5 7 - 95 .
o 3 | | S [} S
< 1045 ] F10 © “/ — 99,5
5 = ! ‘\ ! = 5 @ 0,1 7 T !
E \L E I 99,99
0— LI R L L L L L L —0 0,001 T T T T T T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
VM1698-4 [Grad] ND _ VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics
Tm 40.00 X 38.4750
LSL 35.00 Xmin 38.00 X-3s 37.8136
usL 45.00 Xmax 38.75 X+3s 39.1364
T 10.00 R 0.75 6s 1.3229
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 7.56
Critical capability index Cmk 5.25
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Cleco Machine Capability Study Page
Production Tools Control System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 21.09.2017
Ser.No. 737458k Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 7,96
LSL 6,18
Ord. No. 17BPYPB13QL Ser.No. 1024210
rd. o Q er.no USL 9,84
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 17.65 N m * Cur.-Cal.: 0.271 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 7,81 7,77 7,84 7,79 7,86 7,75 7,88 7,84 7,88 7,76
1024210 VM1698-4 38,25 38,25 38,00 38,25 38,50 38,25 38,50 38,75 38,75 38,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 7,85 7,80 7,80 7,89 7,86 7,77 7,88 7,80 7,86 7,83
1024210 VM1698-4 38,50 38,50 38,50 38,75 38,50 38,50 38,25 38,75 38,75 38,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 7,86 7,88 7,81 7,84 7,72 7,77 7,76 7,84 7,79 7,87
1024210 VM1698-4 38,75 38,75 38,75 38,75 38,00 38,50 38,75 38,25 38,50 38,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 7,77 7,85 7,80 7,78 7,80 7,78 7,74 7,82 7,78 7,82
1024210 VM1698-4 38,50 38,25 38,75 38,50 38,50 38,25 38,50 38,50 38,50 38,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 7,80 7,83 7,78 7,85 7,83 7,79 7,81 7,82 7,76 7,85
1024210 VM1698-4 38,50 38,75 38,50 38,50 38,50 38,50 38,75 38,50 38,25 38,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 7,76 7,84 7,77 7,82 7,76 7,82 7,80 7,88 7,78 7,82
1024210 VM1698-4 38,25 38,50 38,25 38,25 38,50 38,25 38,50 38,75 38,50 38,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 7,77 7,84 7,78 7,86 7,84 7,83 7,84 7,87 7,85 7,83
1024210 VM1698-4 38,50 38,25 38,75 38,50 38,25 38,50 38,75 38,25 38,50 38,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 7,83 7,78 7,90 7,75 7,80 7,86 7,80 7,78 7,79 7,83
1024210 VM1698-4 38,25 38,25 38,75 38,00 38,75 38,75 38,75 38,50 38,50 38,25
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2017\737458kM.DFD
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Cleco Machine Capability Study Page
Production Tools Control System 2 / 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 21.09.2017
Ser.No. 737458k Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 7,96
LSL 6,18

Ord. No. 17BPYPB13QL Ser.No. 1024210

rd. o Q er.no USL 9,84
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 17.65 N m * Cur.-Cal.: 0.271 Nm/A
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 7,75 7,76 7,81 7,80 7,83 7,77 7,80 7,82 7,86 7,87
1024210 VM1698-4 38,00 38,00 38,50 38,50 38,75 38,25 38,50 38,50 38,75 38,50
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 Xo8 X99 X100
1024210 VM1698-4 7,80 7,79 7,84 7,79 7,76 7,80 7,83 7,78 7,87 7,77
1024210 VM1698-4 38,25 38,50 38,50 38,50 38,00 38,25 38,75 38,25 38,75 38,50

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2017\737458kM.DFD
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Cleco Machine Capability Study Page 1/1
Production Tools
' Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  21.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No. 737458k Char.Descr. 936522PT Inspection Val. 40,00 5,00 EUSL 45,00
Serial No. 154236 Unit Grad  -500 ILSL 35,00
Char.Type variable Tolerance value 12 % ‘Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10 / 1029292 nges. 100
Evaluation from 21.09.2017 08:45:29 to 21.09.2017 09:00:57
Rem.  Tq. 60% Angle 40° * +/-5° * Tq-Cal.: 17.65 Nm * Cur.-Cal.: 0.271 Nm/A
45 1 USL
44i
43i
g42j
0,41+
£ 40 .
& ]
8 39
877
& 38
37i
36i
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | ' 99,99
1 - 0,1
>16- -16 8 99,5
S -z 95 5
21,2 128 . 80 20 z
g - g £ 50 50 =
@ ° I | o
508 @ R=0 L0885 % 20 [y R=0 80 =
[] > l
2 -8 5 9
< 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 1,4 1,6 1,8 2,0 10 11 12 13 14 15 16 1,7 18 19 20
936522PT [Grad] --- 936522PT [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
N eff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Production Tools Tool System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 21.09.2017
Ser.No. 737458k Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 4,10
LSL 0,00

Ord. No. 17BPYPB13QL Ser.No. 154236

rd. o Q er.no USL 9,84
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 17.65 N m * Cur.-Cal.: 0.271 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154236 936522PT 7,97 7,93 7,97 7,97 7,97 7,93 7,97 7,97 7,97 7,93
154236 936522PT 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
154236 936522PT 7,97 7,97 7,93 8,02 7,97 7,88 8,02 7,97 7,97 7,97
154236 936522PT 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
154236 936522PT 8,02 8,02 7,97 7,97 7,88 7,88 7,93 7,97 7,97 7,97
154236 936522PT 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
154236 936522PT 7,93 7,97 7,97 7,88 7,97 7,88 7,93 7,93 7,93 7,97
154236 936522PT 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
154236 936522PT 7,97 7,93 7,97 7,97 7,97 7,93 7,97 7,97 7,93 7,93
154236 936522PT 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
154236 936522PT 7,93 7,97 7,93 7,93 7,88 7,97 7,97 8,02 7,93 7,97
154236 936522PT 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
154236 936522PT 7,93 7,97 7,88 7,97 7,93 7,97 7,97 8,02 7,97 7,97
154236 936522PT 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
154236 936522PT 7,93 7,93 8,02 7,93 7,93 8,02 7,93 7,93 7,93 7,97
154236 936522PT 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00

Apex Tool Group GmbH
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Production Tools

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 21.09.2017
Ser.No. 737458k Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 4,10

LSL 0,00

Ord. No. 17BPYPB13QL Ser.No. 154236

rd. o Q er.no USL 9,84
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 17.65 N m * Cur.-Cal.: 0.271 Nm/A
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
154236 936522PT 7,88 7,93 7,97 7,97 7,97 7,93 7,93 7,97 8,02 7,97
154236 936522PT 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 Xo8 X99 X100
154236 936522PT 7,93 7,93 7,97 7,88 7,93 7,93 8,02 7,88 8,02 7,93
154236 936522PT 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\2017\737458k1.DFD
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs
Model: 17BPYPB13QL Serial no: 737458
Target torque: 7.8 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Cleco

Production Tools )
Homologation of nutrunners

Annex 3

Investigation no.: 010/2017

Date: 25.09.2017 Page 2 of 2

General Specifications

Manufacturer: Apex Tool Group GmbH Tool type: LiveWire Tool

Model: 17BPYPB13QL Serial no: 737458

Torque range: 3 Nmto 13 Nm
Difference evaluation: Reference/Tool at 180 °/ 80%

Capability examination

Snugfit value: 2.6 Nm Torque tolerance £ 7 %
Target torque: 10.4 Nm Tolerance: 3.92% +1.96 %
Angle degree: 180° Tolerance: 4.7° +2.4°

Formula derivation:

Tool without angle correction
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Measurement
No.

Tool data
Torque Angle
10.45 180.00
10.40 180.00
10.40 180.00
10.45 180.00
10.50 180.00
10.50 180.00
10.50 180.00
10.40 180.00
10.40 180.00
10.45 180.00
10.45 180.00
10.50 180.00
10.52 180.00
10.45 180.00
10.50 180.00
10.45 180.00
10.35 180.00
10.40 180.00
10.40 180.00
10.45 180.00
10.40 180.00
10.52 180.00
10.45 180.00
10.42 180.00
10.50 180.00
10.40 180.00
10.35 180.00
10.45 180.00
10.40 180.00
10.45 180.00
10.40 180.00
10.52 180.00
10.47 180.00
10.35 180.00
10.40 180.00
10.47 180.00
10.47 180.00
10.45 180.00
10.37 180.00
10.45 180.00
10.50 180.00
10.52 180.00
10.37 180.00
10.45 180.00
10.45 180.00
10.50 180.00
10.47 180.00
10.40 180.00
10.37 180.00
10.37 180.00
10.47 180.00
10.45 180.00
10.47 180.00
10.47 180.00
10.42 180.00
10.40 180.00
10.40 180.00
10.37 180.00
10.37 180.00
10.42 180.00
10.42 180.00
10.50 180.00
10.50 180.00
10.42 180.00
10.37 180.00
10.37 180.00
10.37 180.00
10.42 180.00
10.50 180.00
10.40 180.00
10.47 180.00
10.50 180.00
10.50 180.00
10.45 180.00
10.43 180.00
10.50 180.00
10.50 180.00
10.55 180.00
10.45 180.00
10.40 180.00
10.45 180.00
10.55 180.00
10.55 180.00
10.55 180.00
10.40 180.00
10.40 180.00
10.45 180.00
10.50 180.00
10.55 180.00
10.40 180.00
10.40 180.00
10.45 180.00
10.50 180.00
10.50 180.00
10.40 180.00
10.40 180.00
10.45 180.00
10.50 180.00
10.50 180.00
10.50 180.00

Control data

Torque

10.39
10.38
10.33
10.35
10.40
10.40
10.44
10.35
10.31
10.34
10.35
10.38
10.41
10.38
10.44
10.36
10.30
10.31
10.31
10.33
10.31
10.37
10.42
10.30
10.40
10.30
10.30
10.31
10.30
10.33
10.33
10.35
10.41
10.28
10.29
10.32
10.36
10.35
10.25
10.33
10.40
10.39
10.27
10.31
10.31
10.37
10.37
10.26
10.25
10.25
10.31
10.32
10.33
10.39
10.31
10.27
10.26
10.23
10.26
10.25
10.29
10.37
10.34
10.32
10.26
10.26
10.25
10.28
10.28
10.25
10.30
10.37
10.33
10.26
10.28
10.33
10.33
10.38
10.30
10.25
10.26
10.32
10.38
10.38
10.27
10.24
10.27
10.34
10.38
10.23
10.22
10.32
10.34
10.34
10.25
10.24
10.28
10.34
10.31
10.34

Angle

177.75
177.75
177.50
178.25
178.50
177.75
177.25
177.50
177.50
178.00
177.25
178.25
177.25
178.00
178.00
178.00
177.75
178.00
177.50
178.50
177.75
177.50
177.75
176.25
178.00
178.00
177.75
177.75
177.75
178.25
178.25
177.50
177.00
177.25
178.00
177.25
176.75
177.50
177.00
178.50
178.50
177.25
177.50
178.00
177.75
178.00
177.00
176.25
176.75
177.25
177.75
178.25
177.50
177.50
177.00
177.25
177.25
176.50
177.00
177.75
177.25
177.00
177.00
177.25
177.25
177.25
177.00
177.50
177.50
177.25
177.75
177.25
177.00
177.50
178.00
177.75
177.50
177.25
177.00
177.00
177.75
177.75
177.25
177.25
177.00
176.75
177.25
177.25
177.25
177.25
177.25
177.25
177.00
176.75
177.25
177.75
177.25
178.00
177.25
177.50

Standard deviation:
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Difference

Torque

0.06
0.02
0.07
0.10
0.10
0.10
0.06
0.05
0.09
0.11
0.10
0.12
0.11
0.07
0.06
0.09
0.05
0.09
0.09
0.12
0.09
0.15
0.03
0.12
0.10
0.10
0.05
0.14
0.10
0.12
0.07
0.17
0.06
0.07
0.11
0.15
0.11
0.10
0.12
0.12
0.10
0.13
0.10
0.14
0.14
0.13
0.10
0.14
0.12
0.12
0.16
0.13
0.14
0.08
0.11
0.13
0.14
0.14
0.11
0.17
0.13
0.13
0.16
0.10
0.11
0.11
0.12
0.14
0.22
0.15
0.17
0.13
0.17
0.19
0.15
0.17
0.17
0.17
0.15
0.15
0.19
0.23
0.17
0.17
0.13
0.16
0.18
0.16
0.17
0.17
0.18
0.13
0.16
0.16
0.15
0.16
0.17
0.16
0.19
0.16

0.041

Angle

225
225
2.50
1.75
1.50
225
275
2.50
2.50
2.00
275
1.75
275
2.00
2.00
2.00
225
2.00
2.50
1.50
225
2.50
225
3.75
2.00
2.00
225
225
225
1.75
1.75
2.50
3.00
275
2.00
275
3.25
2.50
3.00
1.50
1.50
275
2.50
2.00
225
2.00
3.00
3.75
3.25
275
225
1.75
2.50
2.50
3.00
275
275
3.50
3.00
225
275
3.00
3.00
275
275
275
3.00
2.50
2.50
275
225
275
3.00
2.50
2.00
225
2.50
275
3.00
3.00
225
225
275
275
3.00
3.25
275
275
275
275
275
275
3.00
3.25
275
225
275
2.00
275
2.50

0.473





Cleco

Production Tools

Homologation of nutrunners

Graphical representation

Model: 17BPYPB13QL Serial no: 737458
Target torque: 10.4 Nm 80 % of max. torque
Angle degree: 180° Tool without angle correction

12,0
11,6
11,3
11,0
10,7
10,4

» —e— Torque, Tool
Y

10,1 —a— Torque, Control
9,8
9,5
9,2

8’8 - - | | | | | | |
1 10 19 28 37 46 55 64 73 82 91 100

Measurement

Torque [Nm]

193
190
188
185
183 —o— Angle degree,
180 Tool

177 pad st Pt A AP, iy s s s b o0
175
172
170
167 : : : : : : : : :

Angle degree

Measurement
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Production Tools CO ntrol Syste m
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  21.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737458| Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 1024210 Unit Grad  -10,00 ILSL 170,00 |

Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10 / 1029292 nges. 100
Evaluation from 21.09.2017 09:18:33 to 21.09.2017 09:34:42

Rem.  Tqg. 80% Angle 180° * +/-10° * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.274 Nm/A

190 USL

185

VM1698-4 [Grad] —
=
(0]
o

X+3s
X
B X-3s
175+
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s_X+3s X+3s
30 7LSL ‘ )‘< ‘ USLﬁ 30 LSL , USL 0,001
B ‘ ‘ ‘ r 1 99,99
T og Foc S 0,1
>3 o FBE 99,5
< - C
g 20— p | ~2038 , % 5
g ' F S s 70 )
= 154 F158 = o
2] ¥ L o 30 0 &
= H E o
g 10— (i -10 2 5 95 !
< .- Ul F. oo 99,5
5 | 5 0,1 '
] [ m B 99,99
0 I R | . [ 0 0,001 T T T T T T
170 175 180 185 190 170 180 185 190
VM1698-4 [Grad] ND _, VM1698-4 [Grad] ND _
Drawing Values Collected Values Statistics
Tm 180.00 X 177.4825
LSL 170.00 Xmin 176.25 X-3s 176.0633
usL 190.00 Xmax 178.50 X+3s 178.9017
T 20.00 R 2.25 6s 2.8385
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 7.05
Critical capability index = Cmk 5.27
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2017\737458IM.DFD
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Production Tools Control System 1/ 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 21.09.2017
Ser.No. 737458l Characteristic

Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 10,57

LSL 8,18
Ord. No. 17BPYPB13QL Ser.No. 1024210
rd. o Q er.no USL 13,10

Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.274 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 10,39 10,38 10,33 10,35 10,40 10,40 10,44 10,35 10,31 10,34
1024210 VM1698-4 177,75 | 177,75 | 177,50 | 178,25 | 178,50 @ 177,75 | 177,25 177,50 | 177,50 | 178,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 10,35 10,38 10,41 10,38 10,44 10,36 10,30 10,31 10,31 10,33
1024210 VM1698-4 177,25 | 178,25 | 177,25 | 178,00 | 178,00 178,00 | 177,75 178,00 | 177,50 | 178,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 10,31 10,37 10,42 10,30 10,40 10,30 10,30 10,31 10,30 10,33
1024210 VM1698-4 177,75 | 177,50 | 177,75 | 176,25 | 178,00 178,00 | 177,75 @ 177,75 | 177,75 | 178,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 10,33 10,35 10,41 10,28 10,29 10,32 10,36 10,35 10,25 10,33
1024210 VM1698-4 178,25 | 177,50 | 177,00 | 177,25 | 178,00 @ 177,25 | 176,75 @ 177,50 | 177,00 | 178,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 10,40 10,39 10,27 10,31 10,31 10,37 10,37 10,26 10,25 10,25
1024210 VM1698-4 178,50 | 177,25 | 177,50 | 178,00 | 177,75 178,00 @ 177,00 176,25 | 176,75 | 177,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 10,31 10,32 10,33 10,39 10,31 10,27 10,26 10,23 10,26 10,25
1024210 VM1698-4 177,75 | 178,25 | 177,50 | 177,50 | 177,00 177,25 | 177,25 176,50 | 177,00 | 177,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 10,29 10,37 10,34 10,32 10,26 10,26 10,25 10,28 10,28 10,25
1024210 VM1698-4 177,25 | 177,00 | 177,00 | 177,25 | 177,25 @ 177,25 | 177,00 @ 177,50 | 177,50 | 177,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 10,30 10,37 10,33 10,26 10,28 10,33 10,33 10,38 10,30 10,25
1024210 VM1698-4 177,75 | 177,25 | 177,00 | 177,50 | 178,00 @ 177,75 | 177,50 @ 177,25 | 177,00 | 177,00
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2017\737458IM.DFD

SN: 737458 Page 62 of 67





Cleco Machine Capability Study Page
Production Tools Control System 2/ 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 21.09.2017
Ser.No. 737458l Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 10,57

LSL 8,18

Ord. No. 17BPYPB13QL Ser.No. 1024210

rd. o Q er.no USL 13,10
Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.274 Nm/A
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 10,26 10,32 10,38 10,38 10,27 10,24 10,27 10,34 10,38 10,23
1024210 VM1698-4 177,75 177,75 177,25 177,25 177,00 176,75 177,25 177,25 177,25 177,25
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 Xo8 X99 X100
1024210 VM1698-4 10,22 10,32 10,34 10,34 10,25 10,24 10,28 10,34 10,31 10,34
1024210 VM1698-4 177,25 177,25 177,00 176,75 177,25 177,75 177,25 178,00 177,25 177,50

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2017\737458IM.DFD
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Production Tools Tool Syste m
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  21.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737458| Char.Descr. 936522PT Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 154236 Unit Grad  -10,00 ILSL 170,00 |

Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10 / 1029292 nges. 100
Evaluation from 21.09.2017 09:18:35 to 21.09.2017 09:34:44

Rem.  Tqg. 80% Angle 180° * +/-10° * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.274 Nm/A

190 USL
185
5 i
IS i}
g -
£ 180 X
& i
N -
n
RS i}
8 4
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
o ERS =
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 0875 20 (Y |R=0 80
9 =
B i L E 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
936522PT [Grad] --- 936522PT [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\2017\737458|1.DFD
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Production Tools Tool System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 21.09.2017
Ser.No. 737458l Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 5,46
LSL 0,00
Ord. No. 17BPYPB13QL Ser.No. 154236
rd. o Q er.no USL 13,10
Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.274 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154236 936522PT 10,45 10,40 10,40 10,45 10,50 10,50 10,50 10,40 10,40 10,45
154236 936522PT 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
154236 936522PT 10,45 10,50 10,52 10,45 10,50 10,45 10,35 10,40 10,40 10,45
154236 936522PT 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
154236 936522PT 10,40 10,52 10,45 10,42 10,50 10,40 10,35 10,45 10,40 10,45
154236 936522PT 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
154236 936522PT 10,40 10,52 10,47 10,35 10,40 10,47 10,47 10,45 10,37 10,45
154236 936522PT 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
154236 936522PT 10,50 10,52 10,37 10,45 10,45 10,50 10,47 10,40 10,37 10,37
154236 936522PT 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
154236 936522PT 10,47 10,45 10,47 10,47 10,42 10,40 10,40 10,37 10,37 10,42
154236 936522PT 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
154236 936522PT 10,42 10,50 10,50 10,42 10,37 10,37 10,37 10,42 10,50 10,40
154236 936522PT 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
154236 936522PT 10,47 10,50 10,50 10,45 10,43 10,50 10,50 10,55 10,45 10,40
154236 936522PT 180,00 | 180,00 | 180,00 & 180,00 | 180,00 @ 180,00 | 180,00 @ 180,00 | 180,00 | 180,00
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Cleco Machine Capability Study Page
Production Tools Tool System 2/ 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 21.09.2017
Ser.No. 737458l Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 5,46

LSL 0,00
Ord. No. 17BPYPB13QL Ser.No. 154236

rd. o Q er.no USL 13,10
Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.274 Nm/A
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
154236 936522PT 10,45 10,55 10,55 10,55 10,40 10,40 10,45 10,50 10,55 10,40
154236 936522PT 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 Xo8 X99 X100
154236 936522PT 10,40 10,45 10,50 10,50 10,40 10,40 10,45 10,50 10,50 10,50
154236 936522PT 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\2017\737458I1.DFD
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Cleco

Production Tools

Homologation of nutrunners

Model:
Target torque:
Angle degree:

Torque graphs
17BPYPB13QL Serial no: 737458
10.4 Nm 80 % of max. torque
180° Tool without angle correction

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Cleco

Production Tools

Homologation of nutrunners

Investigation no.: 010/2017

Date:

Note:

25.09.2017

Test sheet no. 2

Machine Capability Study 30 %

Multi-stage tightening system Speed 50 rpm

Single-stage tightening system D Speed 100 %

Manufacturer: Apex Tool Group GmbH Serial no: 737459

Test torque: Tg min. + 0.3 (Tg max. - Tq min.) 6.00 Nm

Hard joint (H) 35.87 Nm / Revolution Angle degree

Soft joint (L) 2.92 Nm / Revolution Angle degree
H

Tolerance down / up 5.58-6.42 Nm

Tolerance down / up 7 %

Average torque 5.98 Nm

Standard deviation 0.04 Nm

Torque scatter (99,73%) 0.23 Nm

Cm 3.66

Crni 3.46

Min. C,, hard/soft (lowest value) 3.66

Min. Cx hard/soft (lowest value) 3.46

Capability is reached if minimum C,, value 21.67

SN: 737459 Page 3 of 67

Annex 2
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5.4 %

629 rpm

with 26 volt battery

30°
360°
L

5.58-6.42 Nm
7%

5.84 Nm

0.02 Nm

0.11 Nm

7.50

4.64





Cleco Machine Capability Study Page 1/1
Production Tools CO ntrol Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737459d Char.Descr. VM 1698-4 Inspection Val. 6,00 0,42 i USL 6,42
Serial No. 1024210 Unit Nm 042 ILSL 558
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10/ 1029292 nges. 100
Evaluation from 20.09.2017 10:28:13 to 20.09.2017 10:48:17
Rem.  Tq.30% hard* +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
6,4 usL
6.3~
1627
e .|
£614— - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — X+3s
< =
%O; 6,0 -
959
g - X-3s
5,87
5,7~
567 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 ‘ F 1 99,99 ‘ ‘ ‘
] C ) | | 0,1
20— | F20 & 99,5 : | /.
g - 95 i o 5
g 15 F155 ‘ : ‘ =
o 7 F > 70 ‘ ‘ ‘ 30 =
s ] F g = | | o
Q | [ — T
510 F10s & 30 | | | 70 &
[e] - [ 2 |
2 .- . B ° I s - %
< 54 -5 o s — : 99,5
] r o 0,1 \ :
] C ‘ ‘ | 99,99
OH‘\H\‘\H\‘HH‘\H\‘HH‘HH‘HH‘HH‘\ O 0,001 T [ [ [ [ [ [ [ [ T
56 57 58 59 60 61 62 63 64 56 57 58 59 60 61 62 63 64
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 6.00 X 5.9779
LSL 5.58 Xmin 5.88 X-3s 5.8631
usL 6.42 Xmax 6.05 X+3s 6.0927
T 0.84 R 0.17 6s 0.2297
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 3.66
Critical capability index Cmk 3.46
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Control System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737459d Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 6,00
LSL 5,58
Ord. No. 17BPYPB13QL Ser.No. 1024210 USL 6.42

Remark Tq. 30% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 5,99 5,95 5,98 6,04 6,03 5,98 5,95 5,94 6,01 5,98
1024210 VM1698-4 30,50 29,75 30,25 30,50 31,00 30,50 30,00 30,25 30,75 30,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 6,00 6,01 5,99 6,05 5,98 6,03 591 5,94 5,95 6,02
1024210 VM1698-4 30,25 30,25 30,25 31,00 30,25 30,25 29,25 30,00 30,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 6,01 5,95 5,94 6,05 6,01 6,02 5,99 5,97 6,02 5,95
1024210 VM1698-4 30,50 30,25 29,75 30,75 30,75 31,25 30,50 30,25 30,75 30,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 5,96 6,03 6,05 5,99 5,97 591 591 5,93 5,95 5,99
1024210 VM1698-4 30,50 31,00 30,75 30,00 30,50 29,75 30,00 30,25 29,75 30,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 5,95 5,92 591 5,97 6,00 5,94 6,04 5,96 5,99 5,90
1024210 VM1698-4 30,50 29,75 29,75 30,25 30,50 30,25 30,75 30,00 30,75 29,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 5,96 6,02 6,01 5,96 5,95 6,05 5,99 5,97 5,95 6,00
1024210 VM1698-4 30,25 30,50 30,75 30,25 30,25 31,50 30,75 30,25 30,00 30,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 5,97 6,01 6,00 5,96 5,98 6,01 5,95 591 5,97 5,99
1024210 VM1698-4 30,50 30,50 30,75 30,25 30,25 30,50 30,25 30,00 30,00 30,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 5,98 5,99 5,98 5,97 5,95 6,01 6,03 6,00 6,00 6,01
1024210 VM1698-4 30,75 30,50 30,25 30,50 30,00 30,75 30,50 30,75 31,00 31,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2017\737459dM .DFD
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Cleco Machine Capability Study Page

Production Tools Control System 2 / 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737459d Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 6,00
LSL 5,58

Ord. No. 17BPYPB13QL Ser.No. 1024210

rd. o Q er.no USL 6,42
Remark Tq. 30% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 6,01 6,00 6,02 5,93 5,95 5,95 5,96 5,97 5,99 5,95
1024210 VM1698-4 30,25 30,00 30,25 30,25 30,25 29,75 30,00 29,75 30,50 30,25
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 5,95 5,88 6,00 5,95 5,89 6,05 6,00 5,96 5,97 5,97
1024210 VM1698-4 30,00 29,00 30,25 29,50 29,50 31,00 30,25 30,00 30,00 30,25

Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2017\737459dM .DFD

SN: 737459 Page 6 of 67






Cleco Machine Capability Study Page 1/1
Production Tools Tool Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737459d Char.Descr. 936522PT Inspection Val. 6,00 0,42 i USL 6,42
Serial No. 154551 Unit Nm 042 'LSL 558
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10/ 1029292 nges. 100
Evaluation from 20.09.2017 10:28:16 to 20.09.2017 10:48:21
Rem.  Tq.30% hard* +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
VE ust
6.3~
1 J
— 6.2 i X+3s
zZ - \ \ X
.| & ¥
26,0
N - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — X-3s
© 5,9
(2]
(o] 7
5,87
5,7~
567 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-3s _ X+3s x3s _ x+3s
35 _LSL — X USL ¢ LSL ‘ X ‘ USL 4 001
130 . 0w 29:99 | | | 01
> - Y s 99,5 ‘ e ’
5 25" o Bz s e 5
8 20 ol F208 = 70 | ; | 30 =
PREE NI 58 & | | o o
E 15 V. 15 & ] 1 ] =
] I £ > T
210~ AR F10 5 > B %
< 7 1R Fow ‘ : ‘ 99,5
5 N (K F5 0.1 P ‘
E \II g 1 i i 99,99
OH‘HH‘HH‘HH‘HH‘H\‘HH‘HH‘HH‘\ O 0,001 T [ [ [ [ 1T [ [ [ T
56 57 58 59 60 61 62 63 64 56 57 58 59 60 61 62 63 64
936522PT [Nm] ND _ 936522PT [Nm] ND _
Drawing Values Collected Values Statistics
Tm 6.00 X 6.0592
LSL 5.58 Xmin 6.01 X-3s 5.9484
usL 6.42 Xmax 6.14 X+3s 6.1700
T 0.84 R 0.13 6s 0.2217
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 3.79
Critical capability index Cmk 3.26
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page
Production Tools Tool System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737459d Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 6,00
LSL 5,58

Ord. No. 17BPYPB13QL Ser.No. 154551

rd. o Q er.no USL 6,42
Remark Tq. 30% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154551 936522PT 6,04 6,05 6,04 6,12 6,12 6,02 6,01 6,02 6,09 6,02
154551 936522PT 31,00 31,00 31,00 31,00 31,00 31,00 31,00 30,00 31,00 30,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
154551 936522PT 6,02 6,07 6,07 6,07 6,07 6,14 6,02 6,05 6,02 6,07
154551 936522PT 31,00 31,00 30,00 32,00 31,00 31,00 30,00 31,00 31,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
154551 936522PT 6,07 6,02 6,05 6,09 6,12 6,04 6,02 6,02 6,12 6,05
154551 936522PT 31,00 31,00 30,00 31,00 32,00 31,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
154551 936522PT 6,02 6,07 6,14 6,07 6,07 6,02 6,02 6,07 6,07 6,02
154551 936522PT 31,00 31,00 32,00 31,00 31,00 30,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
154551 936522PT 6,02 6,02 6,02 6,05 6,07 6,07 6,14 6,02 6,12 6,02
154551 936522PT 31,00 30,00 31,00 32,00 31,00 31,00 31,00 31,00 31,00 30,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
154551 936522PT 6,04 6,12 6,07 6,05 6,05 6,07 6,07 6,01 6,05 6,02
154551 936522PT 31,00 31,00 31,00 31,00 31,00 32,00 32,00 31,00 31,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
154551 936522PT 6,02 6,07 6,07 6,01 6,07 6,07 6,02 6,02 6,05 6,12
154551 936522PT 31,00 31,00 32,00 31,00 31,00 31,00 31,00 30,00 31,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
154551 936522PT 6,04 6,04 6,07 6,07 6,07 6,12 6,14 6,12 6,12 6,07
154551 936522PT 31,00 31,00 31,00 31,00 30,00 32,00 31,00 31,00 31,00 31,00

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Tool System 2/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737459d Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 6,00
LSL 5,58

Ord. No. 17BPYPB13QL Ser.No. 154551

rd. o Q er.no USL 6,42
Remark Tq. 30% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
154551 936522PT 6,07 6,07 6,09 6,02 6,02 6,02 6,04 6,09 6,07 6,04
154551 936522PT 31,00 30,00 31,00 31,00 30,00 30,00 31,00 30,00 31,00 31,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
154551 936522PT 6,02 6,02 6,09 6,07 6,01 6,12 6,12 6,07 6,02 6,07
154551 936522PT 31,00 30,00 31,00 31,00 30,00 32,00 31,00 31,00 30,00 30,00

Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2017\737459d1.DFD
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: 17BPYPB13QL Angle degree: 30°
Serial no: 737459 Test torque: 6.0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

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

Production Tools Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737459c Char.Descr. VM 1698-4 Inspection Val. 6,00 0,42 i USL 6,42

Serial No. 1024210 Unit Nm 042 ILSL 558

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10/ 1029292 nges. 100
Evaluation from 20.09.2017 10:50:51 to 20.09.2017 11:12:00

Rem.  Tq. 30% soft * +/-7% * Tg-Cal.: 17.65 Nm* Cur.-Cal.: 0.269 Nm/A

VE ust
6.3~
' 62—
2,617
¥ =
§60°
© i
g 5,95 X+3s
> I
5,87 X-3s
5,77
567 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s x+3s X-3s _x+3s
305t X USL_ 4, LSL X USL 4 901
.3 ] F 1 99,99 IR
a Coc S T 0,1
3‘25 ] [ T C 25 é 99,5 T ; 4
o - [ C | | f
g 20— || | | 20 g ;95 BEmr & 5
9] 1 o | . r > 70 H—— 30 2
= 15j “ jl5 g f=an ‘ ‘ o
g | ! cE 4 30 | | 0 &
g0 il 102 5 F 95 !
2 | k| - 5 - 995
>3 A 5 0.1 F— ‘
b r I — 99,99
0H‘HH‘\H‘\L‘\H\*‘H\\‘HH‘HH‘HH‘HH‘\ 0 0,001 T [ \\\\‘ \1\\‘\\\\ [ [ [ [ T
56 57 58 59 60 61 62 63 64 56 57 58 59 60 61 62 63 64
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 6.00 X 5.8401
LSL 5.58 Xmin 5.79 X-3s 5.7841
usL 6.42 Xmax 5.90 X+3s 5.8961
T 0.84 R 0.11 6s 0.1120
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 7.50
Critical capability index = Cmk 4.64
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2017\737459cM .DFD
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Cleco Machine Capability Study Page

Production Tools Control System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737459¢c Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 6,00
LSL 5,58
Ord. No. 17BPYPB13QL Ser.No. 1024210 USL 6.42

Remark Tq. 30% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 5,87 5,88 5,82 5,83 5,87 5,81 5,82 5,84 5,88 5,85
1024210 VM1698-4 363,75 | 370,25 | 362,50 | 364,00 | 373,00 362,50 365,50 360,75 | 371,50 | 364,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 5,82 5,83 5,85 5,84 5,85 5,86 5,85 5,82 5,83 5,87
1024210 VM1698-4 362,50 | 365,50 @ 364,50 | 367,25 | 368,25 @ 370,25 368,25 @ 358,50 @ 358,50 | 365,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 5,84 5,82 5,84 5,85 5,86 5,86 5,84 5,83 5,85 5,83
1024210 VM1698-4 361,00 | 359,25 @ 361,50 | 362,00 | 363,75 @ 365,75 358,50 362,50 @ 364,75 | 357,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 5,80 5,83 5,84 5,85 5,84 5,90 5,82 5,86 5,83 5,83
1024210 VM1698-4 357,75 | 361,50 @ 357,25 | 363,00 | 362,75 371,00 355,25 363,50 @ 361,75 | 359,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 5,83 5,81 5,84 5,82 5,83 5,88 5,82 5,84 5,85 5,86
1024210 VM1698-4 363,50 | 355,50 @ 363,25 | 364,25 | 355,50 @ 367,75 360,50 @ 364,00 364,75 | 363,50
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 5,84 5,82 5,85 5,80 5,84 5,84 5,79 5,85 5,83 5,84
1024210 VM1698-4 359,75 | 361,00 @ 363,75 | 357,75 | 359,50 @ 363,75 356,75 @ 366,50 @ 362,50 | 357,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 5,85 5,84 5,81 5,82 5,83 5,80 5,86 5,85 5,85 5,85
1024210 VM1698-4 361,00 | 360,75 @ 358,75 | 361,25 | 354,00 359,25 360,50 365,00 @ 360,00 | 365,50
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 5,86 5,82 5,85 5,84 5,84 5,86 5,86 5,84 5,85 5,84
1024210 VM1698-4 365,25 | 359,75 | 359,25 | 361,50 | 361,50 @ 365,25 363,50 361,75 | 363,25 | 363,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QWA\QWE\M essWert\2017\737459¢cM .DFD
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Cleco Machine Capability Study Page

Production Tools Control System 2 / 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737459c Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 6,00
LSL 5,58

Ord. No. 17BPYPB13QL Ser.No. 1024210

ra.- o Q erNo usL 6.42
Remark Tq. 30% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 5,84 5,84 5,85 5,82 5,84 5,84 5,83 5,85 5,84 5,84
1024210 VM1698-4 360,25 | 362,75 | 361,50 | 359,50 | 363,75 @ 362,25 362,00 362,50 @ 361,75 | 363,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 5,85 5,87 5,84 5,83 5,83 5,83 5,84 5,83 5,83 5,86
1024210 VM1698-4 365,75 | 365,25 | 362,75 | 363,00 | 362,25 @ 363,25 361,25 360,25 | 360,00 | 364,00

Apex Tool Group GmbH \\htwe0006\A ppData\ QWA\QWE\M essWert\2017\737459¢cM .DFD
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Cleco Machine Capability Study Page 1/1

Production Tools Tool Syste m
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737459c Char.Descr. 936522PT Inspection Val. 6,00 0,42 i USL 6,42

Serial No. 154551 Unit Nm  -042 'LSL 558 |

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10/ 1029292 nges. 100
Evaluation from 20.09.2017 10:50:55 to 20.09.2017 11:12:04

Rem.  Tq. 30% soft * +/-7% * Tg-Cal.: 17.65 Nm* Cur.-Cal.: 0.269 Nm/A

VE ust
6.3~
162
2,617
- | _ R ¥ G ) N ¥ N N N |- kvi
& N Eaat— X %3S
N 7
& 5,97
(2]
(o] 7
5,87
5,7~
5,6{ LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
:LSL ‘x‘ USL: LSL ‘x‘ USL 0,001
903 Il 590 99,99 "
' 803 c80 % H 0,1
3?8; 1 ;ggé 99,5 e
e 1| E2 95 i 5
2603 =60 S i [k -
3 Ak E = i <
£50- sog & % =
2 40- \‘\ w0 a0 | | 0 &
330 I £30 2 5 95
o, 3 Il S |
< 205 ‘\‘ ;20§ o1 );‘ 99,5
| | |l = |
10 ‘ £10 ' I
E E 1 99,99
07\\‘HH‘HH‘HH‘H\\‘Mh\\‘HH‘HH‘HH‘\70 0,001 T [ [ [ \\\\‘\H\\\ [ [ [ T
56 57 58 59 60 61 62 63 64 56 57 58 59 60 61 62 63 64
936522PT [Nm] ND _ 936522PT [Nm] ND _
Drawing Values Collected Values Statistics
Tm 6.00 X 6.0210
LSL 5.58 Xmin 6.01 X-3s 6.0059
usL 6.42 Xmax 6.04 X+3s 6.0361
T 0.84 R 0.03 6s 0.0302
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1i4 O = Sint
Potential Capability index = Cm 27.86
Critical capability index = Cmk 26.47
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htweO006\A ppData\ QWAQWE\M essWert\2017\737459c1.DFD
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Cleco Machine Capability Study Page

Production Tools Tool System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737459¢c Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 6,00
LSL 5,58
Ord. No. 17BPYPB13QL Ser.No. 154551 USL 6.42

Remark Tq. 30% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154551 936522PT 6,02 6,04 6,02 6,02 6,04 6,02 6,02 6,01 6,04 6,02
154551 936522PT 370,00 | 370,00 & 371,00 | 371,00 | 371,00 @ 370,00 370,00 368,00 @ 369,00 | 370,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
154551 936522PT 6,02 6,02 6,02 6,02 6,02 6,01 6,02 6,02 6,02 6,04
154551 936522PT 369,00 | 371,00 @ 370,00 | 376,00 | 376,00 @ 378,00 377,00 362,00 @ 365,00 | 368,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
154551 936522PT 6,02 6,02 6,02 6,02 6,02 6,02 6,02 6,02 6,02 6,02
154551 936522PT 369,00 | 369,00 @ 369,00 @ 369,00 | 370,00 @ 369,00 367,00 369,00 @ 370,00 | 369,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
154551 936522PT 6,02 6,02 6,02 6,02 6,02 6,04 6,02 6,02 6,02 6,02
154551 936522PT 363,00 | 368,00 @ 362,00 @ 370,00 | 369,00 369,00 362,00 370,00 @ 369,00 | 364,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
154551 936522PT 6,02 6,02 6,02 6,02 6,02 6,04 6,02 6,02 6,02 6,02
154551 936522PT 369,00 | 362,00 @ 369,00 @ 370,00 | 362,00 369,00 364,00 368,00 371,00 | 368,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
154551 936522PT 6,02 6,02 6,02 6,02 6,02 6,02 6,02 6,02 6,02 6,02
154551 936522PT 368,00 | 369,00 @ 370,00 | 364,00 | 368,00 369,00 363,00 370,00 @ 370,00 | 364,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
154551 936522PT 6,02 6,02 6,02 6,02 6,02 6,02 6,02 6,02 6,02 6,02
154551 936522PT 367,00 | 369,00 368,00 @ 369,00 | 361,00 364,00 366,00 369,00 369,00 | 370,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
154551 936522PT 6,02 6,02 6,02 6,02 6,02 6,02 6,02 6,02 6,02 6,02
154551 936522PT 376,00 | 364,00 @ 366,00 @ 369,00 | 369,00 374,00 369,00 369,00 @ 368,00 | 370,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2017\737459c1.DFD
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Cleco Machine Capability Study Page

Production Tools Tool System 2/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737459c Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 6,00
LSL 5,58

Ord. No. 17BPYPB13QL Ser.No. 154551

rd. o Q er.no USL 6,42
Remark Tq. 30% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
154551 936522PT 6,02 6,02 6,02 6,02 6,02 6,02 6,02 6,02 6,02 6,02
154551 936522PT 367,00 | 369,00 368,00 @ 369,00 | 369,00 369,00 370,00 368,00 @ 369,00 | 369,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
154551 936522PT 6,02 6,02 6,02 6,02 6,02 6,02 6,02 6,02 6,02 6,02
154551 936522PT 376,00 | 369,00 @ 370,00 | 370,00 | 369,00 375,00 369,00 369,00 368,00 | 369,00

Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2017\737459c1.DFD
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs Machine Capability Study 30 %
Model: 17BPYPB13QL Angle degree: 360°
Serial no: 737459 Testtorque: 6.0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Cleco

Production Tools

Homologation of nutrunners

Investigation no.: 010/2017
Date: 25.09.2017
Test sheet no. 3
Machine Capability Study 80 %
Multi-stage tightening system Speed 50 rpm
Single-stage tightening system ] Speed 100 %
Manufacturer: Apex Tool Group GmbH Serial no:
Test torque: Tq min. + 0.8 (Tq max. - Tq min.) 11.00 Nm
Hard joint (H) 66.21 Nm / Revolution
Soft joint (L) 5.45 Nm / Revolution
H
a) Tolerance down / up 10.23-11.77 Nm
Tolerance down / up 7%
Average torque 11.03 Nm
Standard deviation 0.05 Nm
Torque scatter (99,73%) 0.29 Nm
Cn 5.27
Cok 5.04
b) Min. C, hard/soft (lowest value) 5.27
Min. C, hard/soft (lowest value) 5.04
Capability is reached if minimum C,, value 21.67
Note:

SN: 737459 Page 18 of 67

Annex 2
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5.4 %

629 rpm

737459

with 26 volt battery

Angle degree 30°

Angle degree 360°

L

10.23-11.77 Nm
7%

10.91 Nm

0.04 Nm
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Cleco Machine Capability Study Page 1/1

Production Tools Control System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  19.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737459h Char.Descr. VM 1698-4 Inspection Val. 11,00 0,77 i uUsL 11,77

Serial No. 1024210 Unit Nm 077 ILSL 1028

Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.09.2017 15:25:00 to 19.09.2017 15:44:38

Rem.  Tq. 80% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A

11,8 ] USL
11,6
T 11,4
'g‘ -
21124 — - — - — —_ - — - — - — - — - — - — - — - — - — - — - — - — - — - — -~ X+3s
< ;@Zi&f o XX S K =~ N A obonex L0 Kot - K e T Ik
% 11,0+ XX \jﬁe& =S ~ B
9 T - — - — - — - — - — - — -5 - — - - — - — - — - — - — - — - — - — - — - X-3s
s 10,8
> -
10,6
10,4 -
10,2 1 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s _ X+3s X35 X+3s
35 LSL - USL .o LSL . USL 4 901
N ‘ ‘ = 1 99,99 ‘ ‘ ‘
T30 F30 & I I 0,1
Sk | ‘ - 99,5 ——
g % L -®F %5 g 5
T 5 = [} <y
g 20 | | —20 = g 70 | / 30 S,
L15- | | 158 o 30 | ‘ ! 70
= ! ! Fog 5 S I
210 M F10% 5 S o
< E [ \ = [} 7 | 99,5
53 MI Vo 5 0,1 [ ‘
3 \ E | | | 99,99
0- T 17 T 1 T 71 1 ] I‘“T LA I B | =0 0,001 T T T : ‘\ ! T ! T T T
10,2 10,4 10,6 10,8 11,0 11,2 11,4 11,6 11,8 10,2 10,4 106 10,8 11,0 11,2 11,4 116 11,8
VM1698-4 [Nm] ND _ VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 11.00 X 11.0342
LSL 10.23 Xmin 10.92 X-3s 10.8881
USL 11.77 Xmax 11.18 X+3s 11.1803
T 1.54 R 0.26 6s 0.2922
N<T> 100 p<T> 100.00000 %
n >ysL 0 p>usL 0.00000%
n < sL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 5.27
Critical capability index = Cmk 5.04
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htweO006\A ppData\ QW\QWE\M essWert\2017\737459hM .DFD
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Cleco Machine Capability Study Page
Production Tools Control System 1 / 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737459h Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 10,23

T o USL 11,77
Remark Tq. 80% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 11,03 11,06 11,16 11,11 11,07 11,08 11,14 11,05 11,05 10,98
1024210 VM1698-4 30,75 28,50 29,50 30,50 29,25 29,50 30,25 28,50 30,00 30,50
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 11,11 11,03 11,04 11,07 11,07 11,03 11,03 11,10 11,18 11,08
1024210 VM1698-4 29,00 30,50 30,75 29,50 30,00 29,25 30,75 30,00 29,50 30,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 11,03 11,08 11,01 11,04 10,99 11,08 11,07 11,04 11,05 11,00
1024210 VM1698-4 30,75 29,25 31,00 30,25 29,75 30,50 29,00 28,75 30,25 30,50
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 11,03 11,05 11,01 10,96 11,04 11,07 10,92 11,05 10,98 10,98
1024210 VM1698-4 31,75 28,75 31,00 32,00 29,50 29,50 31,25 29,50 31,00 32,25
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 10,94 10,96 11,07 11,10 11,04 10,96 10,94 10,98 11,08 11,01
1024210 VM1698-4 30,25 31,50 30,75 29,00 28,00 27,75 30,75 32,00 29,25 29,75
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 11,00 11,03 11,02 11,05 11,08 11,02 11,04 11,06 11,04 11,03
1024210 VM1698-4 31,25 32,00 29,75 29,25 29,75 29,50 28,75 32,50 33,00 30,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 11,03 11,04 10,99 11,11 11,06 11,06 11,04 10,98 11,08 10,98
1024210 VM1698-4 31,25 29,25 31,00 29,25 31,50 28,50 30,75 30,00 29,75 31,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 11,05 11,05 11,00 10,99 10,95 11,00 10,95 11,07 11,01 10,97
1024210 VM1698-4 29,00 30,50 28,75 31,25 30,75 28,75 31,25 31,50 30,50 28,75

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Control System 2/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737459h Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 10,23
T S USL 11,77

Remark Tq. 80% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 11,03 11,05 11,05 11,02 10,94 11,08 11,06 11,04 11,10 11,01
1024210 VM1698-4 28,50 31,75 29,00 29,25 31,25 30,50 29,25 31,25 31,00 31,50
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 11,03 10,99 11,05 11,09 11,00 11,07 11,06 10,96 11,00 10,98
1024210 VM1698-4 31,75 29,00 31,75 30,00 30,50 29,25 29,00 30,25 28,50 29,75
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2017\737459hM .DFD
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Cleco Machine Capability Study Page 1/1
Production Tools TOO | Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  19.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737459h Char.Descr. 936522PT Inspection Val. 11,00 0,77 i uUsL 11,77
Serial No. 154551 Unit Nm 077 ILSL 1028
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.09.2017 15:25:03 to 19.09.2017 15:44:41
Rem.  Tq.80% hard* +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
11,8 USL
11,6
111,44
%11,2f§;<:é<—§—§———gy§——¥— — s - ST S T - = — = — X+3s
- A O T T TR I Bate ot Eate"alNas S S GEEAL SO NP a6 Sate SO ORI RS ] X-3s
Q11,0
N |
@ 10,8
2 |
10,6
10,4
10,2 ] LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3%+3s *-3s x+3s
60 7LSL ‘ X ‘ USLﬁ 60 LSL ‘ )‘< . USL 0,001
, E ‘ ‘ = 1 99,99 [ 11
E EL = — 0,1
5207 N - 99,5 —
8 40— ]| ~408 , % ] >
g o F S s 0 : )
= 30j ‘ ‘ j30 g f=an ‘ ‘ o
}L:J ] F = o 30 \ \ 70 &
= | - 3] ) |
220 e 20 2 5 i 95 !
g Al - = 1IN o
10*: ‘/\\‘ ;lOQ: 0,1 / : | !
] iy - (- 99,99
0 T 17 T 1 T 17 T 7 7T T 17 T 1 T ] 0 0,001 T T T T T T T T
10,2 10,4 10,6 10,8 11,0 11,2 11,4 11,6 11,8 10,2 104 106 108 110 11,2 114 11,6 11,8
936522PT [Nm] ND _ 936522PT [Nm] ND _
Drawing Values Collected Values Statistics
Tm 11.00 X 11.1325
LSL 10.23 Xmin 11.09 X-3s 11.0580
usL 11.77 Xmax 11.18 X+3s 11.2070
T 1.54 R 0.09 6s 0.1490
N<T> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 10.33
Critical capability index Cmk 8.56
Es The requirements were met (Cm,Cmk) Eis

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

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737459h Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 154551 LSL 10,23

T o USL 11,77
Remark Tq. 80% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154551 936522PT 11,18 11,13 11,13 11,18 11,13 11,13 11,18 11,13 11,13 11,13
154551 936522PT 32,00 30,00 30,00 31,00 30,00 30,00 32,00 30,00 31,00 32,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
154551 936522PT 11,18 11,13 11,13 11,13 11,13 11,18 11,13 11,13 11,13 11,13
154551 936522PT 30,00 32,00 32,00 30,00 31,00 30,00 32,00 31,00 30,00 32,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
154551 936522PT 11,13 11,13 11,13 11,13 11,13 11,13 11,18 11,13 11,18 11,13
154551 936522PT 32,00 30,00 32,00 31,00 30,00 32,00 30,00 30,00 31,00 32,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
154551 936522PT 11,13 11,13 11,09 11,12 11,12 11,13 11,09 11,18 11,13 11,13
154551 936522PT 34,00 30,00 32,00 33,00 31,00 31,00 33,00 30,00 32,00 34,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
154551 936522PT 11,12 11,09 11,13 11,18 11,18 11,13 11,13 11,09 11,18 11,18
154551 936522PT 32,00 32,00 32,00 30,00 29,00 29,00 32,00 34,00 30,00 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
154551 936522PT 11,09 11,13 11,09 11,13 11,13 11,13 11,13 11,13 11,09 11,09
154551 936522PT 32,00 34,00 31,00 30,00 31,00 30,00 30,00 34,00 34,00 31,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
154551 936522PT 11,12 11,13 11,12 11,18 11,18 11,10 11,13 11,13 11,13 11,10
154551 936522PT 32,00 30,00 32,00 30,00 32,00 30,00 32,00 31,00 31,00 32,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
154551 936522PT 11,13 11,10 11,13 11,13 11,13 11,13 11,10 11,13 11,13 11,13
154551 936522PT 30,00 32,00 30,00 32,00 32,00 30,00 32,00 32,00 32,00 30,00
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Cleco Machine Capability Study Page

Production Tools Tool System 2/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737459h Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 154551 LSL 10,23
T S USL 11,77

Remark Tq. 80% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
154551 936522PT 11,12 11,13 11,10 11,13 11,12 11,13 11,13 11,13 11,13 11,12
154551 936522PT 30,00 33,00 30,00 30,00 33,00 31,00 30,00 32,00 32,00 33,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
154551 936522PT 11,13 11,13 11,10 11,13 11,18 11,18 11,18 11,13 11,12 11,12
154551 936522PT 33,00 30,00 33,00 31,00 31,00 30,00 30,00 32,00 30,00 31,00
Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2017\737459n1.DFD
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: 17BPYPB13QL Angle degree: 30°
Serial no: 737459 Test torque: 11.0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Cleco Machine Capability Study Page 1/1
Production Tools Control System
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No. 7374599 Char.Descr. VM 1698-4 Inspection Val. 11,00 0,77 i uUsL 11,77
Serial No. 1024210 Unit Nm 077 'LSL 1023
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 20.09.2017 09:37:42 to 20.09.2017 10:17:00
Rem.  Tq. 80% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
11,8 ] USL
11,6
111,44
'g‘ -
Z. 11,2
<t n —
D LLO PN R R e T XS
9 T - @%%WWWWMW%%W&&W X
s1084+— - — - — - — - — - — - — - — - — - — - — - - - - - - — X-3s
> -
10,6
10,4
10,2 ] LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s _x+3s X-3s _ X+3s
35 _LSL X USL ¢ LSL S USL 4 001
" 30 e g 08 b 01
> - o s 99,5 ——k ’
g % N -®F %5 f— 4 5
= | E o —_
g 20 N | F20S © 70 | | 30 8
= E ‘ \ ‘ C g = 20 ‘ ‘ 20 lﬂ__‘
[ 1 \ . = | | T
% 15 B | \“ | F 15 EJ . 5 | : \ o5 ‘_1
8105 F i c10% A
< B | E 9] | 99,5
5 y |L 5 0,1 —
B ) E i i i 99,99
07\\\\ \\J‘\\I\\\\\ \\\\70 0,001 T T \/‘ \‘ ‘\ T T T
10,2 10,4 10,6 10,8 11,0 11,2 11,4 11,6 11,8 10,2 104 106 108 110 11,2 114 11,6 11,8
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 11.00 X 10.9081
LSL 10.23 Xmin 10.79 X-3s 10.7807
usL 11.77 Xmax 11.03 X+3s 11.0355
T 1.54 R 0.24 6s 0.2548
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 6.04
Critical capability index Cmk 5.32
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Cleco Machine Capability Study Page

Production Tools Control System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 7374599 Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 10,23
T S USL 11,77

Remark Tq. 80% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 10,97 11,01 11,01 10,99 11,02 11,00 11,00 11,03 11,00 10,96
1024210 VM1698-4 379,50 | 348,00 @ 362,50 | 364,75 | 362,75 @ 335,75 378,50 @ 337,75 | 379,50 | 358,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 10,93 11,00 10,91 10,91 10,96 10,92 10,93 10,94 10,91 10,91
1024210 VM1698-4 366,00 | 380,00 @ 354,00 @ 362,25 | 364,50 @ 354,75 386,00 359,75 | 366,75 | 384,25
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 10,90 10,93 10,92 10,88 10,94 10,90 10,97 10,89 10,91 10,91
1024210 VM1698-4 379,25 | 361,50 @ 340,50 | 363,75 | 352,00 @ 342,25 352,00 343,50 @ 360,25 | 349,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 10,86 10,93 10,87 10,88 10,89 10,89 10,88 10,85 10,88 10,92
1024210 VM1698-4 359,75 | 362,00 @ 362,50 | 356,00 | 400,00 @ 358,75 380,50 332,75 | 353,75 | 361,50
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 10,91 10,92 10,93 10,91 10,88 10,91 10,88 10,88 10,91 10,91
1024210 VM1698-4 366,75 | 361,75 | 359,75 | 354,50 | 356,25 @ 371,25 330,50 379,25 | 363,50 | 330,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 10,91 10,90 10,88 10,88 10,90 10,88 10,89 10,93 10,92 10,86
1024210 VM1698-4 329,00 | 357,75 | 377,25 | 382,50 | 380,25 @ 360,25 364,25 380,00 @ 403,75 | 366,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 10,89 10,91 10,88 10,84 10,89 10,86 10,86 10,85 10,94 10,87
1024210 VM1698-4 375,00 | 355,75 | 345,00 | 329,00 | 336,75 @ 357,50 353,75 371,25 | 353,50 | 355,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 10,91 10,87 10,92 10,87 10,91 10,87 10,94 10,91 10,94 10,87
1024210 VM1698-4 339,25 | 357,50 @ 363,75 | 368,00 | 369,25 @ 365,25 355,00 398,00 @ 364,50 | 364,00
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Cleco Machine Capability Study Page

Production Tools Control System 2 / 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 7374599 Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 10,23

T o USL 11,77
Remark Tq. 80% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 10,88 10,87 10,88 10,89 10,88 10,93 10,91 10,88 10,91 10,88
1024210 VM1698-4 352,75 | 346,25 | 353,50 | 349,00 | 362,50 @ 371,00 378,50 @ 345,75 | 332,75 | 366,25
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 10,92 10,90 10,87 10,86 10,87 10,79 10,90 10,93 10,88 10,88
1024210 VM1698-4 365,00 | 342,25 | 354,75 | 344,25 | 363,25 @ 367,75 357,50 @ 361,50 | 350,00 | 363,00
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Cleco Machine Capability Study Page 1/1
Production Tools TOO | Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Part type 17BPYPB13QL ‘ Contr.item yes
Serial No. 7374599 Char.Descr. 936522PT Inspection Val. 11,00 0,77 i uUsL 11,77
Serial No. 154551 Unit Nm 077 ILSL 1028
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 20.09.2017 09:37:46 to 20.09.2017 10:17:03
Rem.  Tq. 80% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
11,8 USL
11,6
111,44
'g‘ -
Z. 11,2
e BN e vy I A v Nz Wy I v 2o NN o v o P IS v A vzoPhvd K EE S mT ety X+3S
Q11,0 75T S R e e e e e e S S s eSS e S = x-35
N |
@ 10,8
2 |
10,6
10,4
10,2 ] LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-283s *-38+3s
90 :LSL ‘x‘ USL: 90 0005 LSL >‘(“ USL 0,001
N I —80 : N o1
E EV g ] ,
L‘:>:'~70,: v ;,70 =2 99,5 ; %
| C > /
cé)_ 60 E ‘ ‘ E 60 % ' 95 T 5 _
250 o =503 ¥ 70 ‘ 30 5
< 40 [ F408 o 30 ! 70 &
% 30,E o 530 (<] , ‘—1
@ Y5 | oV 2 5 il 95
< 20— I =20 ¢ H 995
E fl P4 01 e '
10 E W‘ ! : 10 H 99,99
0 L L L \' LA N N N B B 0 0,001 T T T T T T T T
10,2 10,4 10,6 10,8 11,0 11,2 11,4 11,6 11,8 10,2 104 106 108 110 11,2 114 11,6 11,8
936522PT [Nm] ND _ 936522PT [Nm] ND _
Drawing Values Collected Values Statistics
Tm 11.00 X 11.0403
LSL 10.23 Xmin 11.01 X-3s 10.9991
usL 11.77 Xmax 11.09 X+3s 11.0815
T 1.54 R 0.08 6s 0.0824
N<t> 100 p<T> 100.00000 %
N >ysL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 18.68
Critical capability index Cmk 17.70
Es The requirements were met (Cm,Cmk) Eis

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

Production Tools Tool System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 7374599 Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 154551 LSL 10,23
T S USL 11,77

Remark Tq. 80% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154551 936522PT 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,09 11,04 11,04
154551 936522PT 378,00 | 344,00 @ 360,00 @ 361,00 | 360,00 @ 334,00 375,00 335,00 @ 377,00 | 359,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
154551 936522PT 11,01 11,04 11,01 11,01 11,02 11,02 11,04 11,01 11,04 11,04
154551 936522PT 368,00 | 377,00 @ 353,00 @ 361,00 | 366,00 353,00 388,00 366,00 368,00 | 385,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
154551 936522PT 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,04
154551 936522PT 380,00 | 361,00 @ 344,00 @ 366,00 | 352,00 @ 344,00 352,00 345,00 @ 362,00 | 352,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
154551 936522PT 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,04
154551 936522PT 361,00 | 365,00 @ 367,00 @ 361,00 | 403,00 @ 359,00 379,00 336,00 @ 354,00 | 365,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
154551 936522PT 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,04
154551 936522PT 369,00 | 361,00 @ 361,00 @ 354,00 | 359,00 369,00 329,00 381,00 @ 364,00 | 328,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
154551 936522PT 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,09 11,04 11,04
154551 936522PT 329,00 | 359,00 378,00 @ 386,00 | 384,00 362,00 364,00 380,00 @ 402,00 | 369,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
154551 936522PT 11,04 11,04 11,04 11,01 11,04 11,04 11,04 11,04 11,04 11,04
154551 936522PT 376,00 | 357,00 @ 345,00 | 335,00 | 339,00 361,00 355,00 372,00 @ 357,00 | 354,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
154551 936522PT 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,04 11,04
154551 936522PT 342,00 | 361,00 @ 368,00 | 372,00 | 369,00 369,00 358,00 399,00 @ 367,00 | 364,00
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Cleco Machine Capability Study Page

Production Tools Tool System 2/ 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 7374599 Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 11,00
Ord. No 17BPYPB13QL Ser.No 154551 LSL 10,23

T o USL 11,77
Remark Tq. 80% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
154551 936522PT 11,04 11,04 11,04 11,04 11,04 11,09 11,09 11,04 11,04 11,04
154551 936522PT 353,00 | 346,00 @ 355,00 | 351,00 | 363,00 374,00 378,00 346,00 @ 334,00 | 369,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
154551 936522PT 11,04 11,09 11,04 11,04 11,04 11,01 11,04 11,04 11,04 11,04
154551 936522PT 367,00 | 344,00 @ 354,00 | 344,00 | 362,00 371,00 360,00 361,00 @ 353,00 | 364,00
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs Machine Capability Study 80 %
Model: 17BPYPB13QL Angle degree: 360°
Serial no: 737459 Test torque: 11.0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Cleco

Production Tools )
Homologation of nutrunners

Annex 2
Investigation no.: 010/2017
Date: 25.09.2017 Page 3 of 3
Test sheet no. 4
Machine Capability Study 100 %
Multi-stage tightening system Speed 50 rpm 54 %
Single-stage tightening system [l Speed 100 % 629 rpm
Manufacturer: Apex Tool Group GmbH Serial no: 737459
Test torque: Tq max. 13.00 Nm with 26 volt battery
Hard joint (H) 78.01 Nm / Revolution Angle degree 30°
Soft joint (L) 6.40 Nm / Revolution Angle degree 360°
H L
a) Tolerance down / up 12.09-13.91 Nm 12.09-13.91 Nm
Tolerance down / up 7% 7%
Average torque 13.00 Nm 12.79 Nm
Standard deviation 0.06 Nm 0.05 Nm
Torque scatter (99,73%) 0.36 Nm 0.28 Nm
Cn 5.13 6.57
Cok 5.12 5.09
b) Min. C, hard/soft (lowest value) 5.13
Min. C, hard/soft (lowest value) 5.09

Capability is reached if minimum C,, value 21.67

Note:
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Production Tools CO ntrol Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  19.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737459b Char.Descr. VM 1698-4 Inspection Val. 13,00 0,91 i USL 1391
Serial No. 1024210 Unit Nm 091 ILSL 1209
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.09.2017 13:56:14 to 19.09.2017 14:14:10
Rem.  Tq. 100% hard * +/-7%* Tg-Cal.: 17.65 Nm* Cur.-Cal.: 0.269 Nm/A
14,0
4 USL
1 13,5 ]
= |
S IR e A K o e T T T T T o s
& 13,0 S A E I NH K sl K e ST e AR
g0 {ERRERK N = /|
= T — - — - — - — - — - — - — - — - — - = - — - — - — - — - — - — - — - — X-3s
= i
> i
12,5
b LSL
12,0 T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _ X+3s X35 X+3s
30 7LSL ‘ )‘< ‘ USLﬁ 30 LSL X USL 0,001
e | SO 01
%257 N [ FBE 99,5 ’
e 1 /) C oo B 95 5
g 20 I I F209 —
g ! ! F S s 70 )
= 154 F158 = o
2] | | cE 4 30 0 &
= — [ - 3]
) 10 E ! /. ! - 10 2 5 95 !
2 3 ‘ ‘ E % 99,5
o . o 0.1 0006
O - T T T T | T T TM.\ \M T T | = O 0,001 T T T ‘ T T ‘\ T T 1 '
12,0 12,5 13,0 13,5 14,0 12,0 12,5 13,0 13,5 14,0
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _
Drawing Values Collected Values Statistics
Tm 13.00 X 13.0015
LSL 12.09 Xmin 12.84 X-3s 12.8240
usL 13.91 Xmax 13.17 X+3s 13.1790
T 1.82 R 0.33 6s 0.3551
N<t> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 5.13
Critical capability index Cmk 5.12
Es The requirements were met (Cm,Cmk) Eis

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

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737459b Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 12,09

T o USL 13,91
Remark Tq. 100% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 13,17 13,10 13,13 13,08 13,13 13,10 13,04 13,08 13,05 13,03
1024210 VM1698-4 29,75 29,75 29,25 28,75 29,25 28,75 29,00 30,00 29,50 29,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 13,06 13,01 13,07 13,08 13,08 13,11 13,08 13,05 13,03 13,08
1024210 VM1698-4 28,50 29,50 28,75 29,50 30,00 29,25 29,75 29,25 29,50 29,75
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 13,06 13,05 12,97 13,06 12,95 13,05 12,96 12,99 12,95 13,06
1024210 VM1698-4 29,25 29,75 31,00 29,75 31,00 30,00 30,75 30,00 30,00 30,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 13,01 13,10 12,97 12,92 13,00 12,96 13,01 13,01 12,99 13,07
1024210 VM1698-4 29,50 31,50 30,50 30,75 30,50 30,75 29,25 29,25 28,75 30,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 13,05 13,05 12,99 12,92 12,96 12,95 13,05 13,01 13,01 12,94
1024210 VM1698-4 30,00 30,25 30,75 31,00 31,25 29,25 28,50 29,50 30,25 31,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 13,01 12,95 12,99 13,02 13,04 12,95 13,00 12,95 12,84 13,02
1024210 VM1698-4 30,00 30,25 30,00 29,75 29,75 30,50 30,50 30,25 31,00 30,25
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,94 13,00 12,94 12,91 12,99 13,00 12,92 12,98 12,98 12,99
1024210 VM1698-4 31,25 29,75 31,25 29,75 30,75 30,50 31,00 30,75 31,00 28,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 12,95 12,97 12,98 13,01 12,98 12,97 12,96 12,99 12,91 12,96
1024210 VM1698-4 29,25 29,00 29,25 30,75 31,25 29,25 29,50 30,00 30,25 51,25

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Control System 2 / 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737459b Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 12,09

T o USL 13,91
Remark Tq. 100% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 12,96 12,96 13,01 13,01 12,96 12,94 12,97 12,99 13,05 12,99
1024210 VM1698-4 29,75 28,50 29,75 29,75 29,75 29,75 31,25 30,00 30,25 29,75
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 13,01 12,92 12,98 13,05 12,94 12,94 12,92 12,93 12,89 13,00
1024210 VM1698-4 31,00 30,25 29,75 30,00 30,25 30,50 30,25 30,50 30,75 30,00
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Cleco Machine Capability Study Page 1/1
Production Tools Tool Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  19.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737459b Char.Descr. 936522PT Inspection Val. 13,00 0,91 i USL 1391
Serial No. 154551 Unit Nm 091 ILSL 1209
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.09.2017 13:56:17 to 19.09.2017 14:14:13
Rem.  Tq. 100% hard * +/-7%* Tg-Cal.: 17.65 Nm* Cur.-Cal.: 0.269 Nm/A
14,0
B USL
1 13,5 ]
€ g _
Z s X+3s
= ] X-3s
2 13,0
q |
0 4
(o]
9 |
o |
12,5
b LSL
12,0 T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3%+3s
:LSL ‘ >‘( ‘ USL: LSL USL 0,001
60— ‘ ‘ ‘ =60 T 99,99
1 3 C 'o\? 0,1
50— RN F50 = 99,5
o 7 ||| FD : 95 5
240 i —40 G =
o Fo F > 70 30 =
=] £ [= S
@ 30 ] 7308 o 30 05
2 e o F < ‘_1
2 20 ! =20 2 5 95
2 ] | fh | F = 995
10 L 10 & 01 '
1 il g 99,99
0 L e s e st B B B B 0 0,001 T T T T T T
12,0 12,5 13,0 13,5 14,0 12,0 12,5 13,5 14,0
936522PT [Nm] ND _ 936522PT [Nm] ND _
Drawing Values Collected Values Statistics
Tm 13.00 X 13.1506
LSL 12.09 Xmin 13.11 X-3s 13.0660
usL 13.91 Xmax 13.22 X+3s 13.2352
T 1.82 R 0.11 6s 0.1692
N<T> 100 p<t> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 10.75
Critical capability index Cmk 8.97
Es The requirements were met (Cm,Cmk) Eis

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

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737459b Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 154551 LSL 12,09

T o USL 13,91
Remark Tq. 100% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154551 936522PT 13,16 13,16 13,16 13,16 13,11 13,11 13,11 13,16 13,11 13,16
154551 936522PT 31,00 32,00 31,00 31,00 31,00 30,00 31,00 32,00 31,00 31,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
154551 936522PT 13,11 13,11 13,11 13,16 13,16 13,16 13,16 13,16 13,21 13,16
154551 936522PT 30,00 31,00 30,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
154551 936522PT 13,11 13,16 13,11 13,16 13,16 13,16 13,11 13,16 13,11 13,16
154551 936522PT 31,00 32,00 33,00 31,00 32,00 32,00 32,00 32,00 32,00 32,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
154551 936522PT 13,16 13,22 13,16 13,11 13,16 13,16 13,16 13,11 13,11 13,21
154551 936522PT 31,00 33,00 32,00 32,00 32,00 32,00 31,00 31,00 30,00 32,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
154551 936522PT 13,16 13,11 13,16 13,11 13,16 13,16 13,11 13,16 13,16 13,11
154551 936522PT 32,00 32,00 32,00 32,00 33,00 31,00 30,00 31,00 32,00 33,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
154551 936522PT 13,16 13,11 13,16 13,16 13,21 13,16 13,16 13,16 13,11 13,21
154551 936522PT 32,00 32,00 32,00 31,00 31,00 32,00 32,00 32,00 33,00 32,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
154551 936522PT 13,16 13,16 13,16 13,17 13,12 13,16 13,16 13,16 13,16 13,16
154551 936522PT 33,00 31,00 33,00 32,00 32,00 32,00 32,00 32,00 33,00 31,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
154551 936522PT 13,11 13,11 13,16 13,16 13,16 13,12 13,16 13,21 13,16 13,16
154551 936522PT 31,00 31,00 31,00 32,00 33,00 31,00 32,00 31,00 31,00 33,00

Apex Tool Group GmbH

\\htweO006\A ppData\ QW\QWE\M essWert\2017\737459b1.DFD

SN: 737459 Page 38 of 67





Cleco Machine Capability Study Page

Production Tools Tool System 2/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737459b Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 154551 LSL 12,09
T S USL 13,91

Remark Tq. 100% hard * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A

Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
154551 936522PT 13,16 13,12 13,16 13,16 13,16 13,16 13,16 13,11 13,16 13,21
154551 936522PT 31,00 30,00 31,00 31,00 31,00 31,00 34,00 32,00 31,00 31,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
154551 936522PT 13,21 13,11 13,16 13,16 13,16 13,16 13,16 13,16 13,12 13,16
154551 936522PT 32,00 32,00 31,00 32,00 31,00 32,00 32,00 32,00 32,00 31,00
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: 17BPYPB13QL Angle degree:  30°
Serial no: 737459 Test torque:  13.0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Cleco Machine Capability Study Page 1/1
Production Tools Control System
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  19.09.2017
Ord. No. 17BPYPB13QL Part type 17BPYPB13QL ‘ Contr.item yes
Serial No.  737459a Char.Descr. VM 1698-4 Inspection Val. 13,00 0,91 i USL 1391
Serial No. 1024210 Unit Nm 091 ILSL 1209
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.09.2017 14:16:35 to 19.09.2017 15:21:19
Rem.  Tq. 100% soft * +/-7% * Tg-Cal.: 17.65 Nm* Cur.-Cal.: 0.269 Nm/A
14,0
B USL
1 13,5 ]
= |
Z |
% 13,0
[ce) - _
o = - — - — - — - — - — T, — - — - —X~- —/ - — - — - — - — - — - — - — - — - — - X+3s
© \ _
> e X-3s
12,5
b LSL
12,0 \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
*-3s_X+3s x-3s _ x+3s
302k A UsL 3o LSL X USL 0,001
3 | | F 1 99,99 T
T op Foc S . 0,1
52 o RS 99,5 oA
o - C | | 4
g 20 | ~208 ; % g 5
g N K - S v 70 — 3/ =
= 15j jl5 g f=an ‘ ‘ o
g_,:) 3] | | u s o 30 i~ — 70 &
= a1 [ = [} I |
g 10~ il S10 2 5 ‘ 95 !
2 | i | - 5 L S 995
5j | )‘ | 55 & 0’1 / : | 3
E 1 - — 99,99
O T T T | T | 1 | | T T T | O 0,001 T T T T T T T T T 1
12,0 12,5 13,0 13,5 14,0 12,0 12,5 13,0 13,5 14,0
VM1698-4 [Nm] ND _, VM1698-4 [Nm] ND _,
Drawing Values Collected Values Statistics
Tm 13.00 X 12.7944
LSL 12.09 Xmin 12.68 X-3s 12.6559
usL 13.91 Xmax 12.92 X+3s 12.9329
T 1.82 R 0.24 6s 0.2769
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 6.57
Critical capability index Cmk 5.09
¢ The requirements were met (Cm,Cmk) <

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

Production Tools Control System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737459a Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 12,09
T S USL 13,91

Remark Tqg. 100% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 12,80 12,77 12,78 12,73 12,78 12,80 12,69 12,78 12,82 12,80
1024210 VM1698-4 363,25 | 366,25 | 385,75 | 354,75 | 346,50 @ 383,25 363,50 358,25 | 377,00 | 368,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 12,73 12,84 12,84 12,77 12,74 12,68 12,85 12,77 12,79 12,81
1024210 VM1698-4 390,75 | 367,75 | 368,50 | 361,00 | 360,25 @ 361,25 361,25 370,75 | 358,00 | 359,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 12,73 12,80 12,76 12,80 12,78 12,78 12,86 12,86 12,71 12,88
1024210 VM1698-4 374,75 | 372,50 | 385,550 | 363,50 | 378,50 & 349,50 358,75 357,50 | 343,25 | 358,25
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 12,82 12,77 12,79 12,82 12,77 12,75 12,80 12,77 12,82 12,82
1024210 VM1698-4 354,00 | 353,00 @ 331,50 | 360,00 | 363,75 @ 351,25 364,50 371,75 | 361,25 | 362,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 12,80 12,79 12,84 12,92 12,76 12,79 12,84 12,76 12,87 12,87
1024210 VM1698-4 338,00 | 359,50 @ 350,00 | 355,25 | 380,25 @ 337,25 376,50 @ 383,25 | 358,50 | 365,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 12,80 12,76 12,79 12,72 12,84 12,82 12,74 12,88 12,78 12,72
1024210 VM1698-4 365,00 | 339,75 @ 368,25 | 362,00 | 347,00 @ 359,00 341,25 359,25 | 358,25 | 336,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 12,82 12,78 12,85 12,79 12,77 12,85 12,76 12,82 12,85 12,83
1024210 VM1698-4 377,25 | 353,25 | 381,25 | 349,75 | 359,75 @ 351,75 381,75 347,25 | 356,75 | 394,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 12,83 12,77 12,76 12,86 12,78 12,77 12,87 12,76 12,77 12,82
1024210 VM1698-4 355,50 | 367,50 | 347,75 | 374,00 | 371,25 @ 337,25 375,00 380,50 | 335,00 | 342,75
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Cleco Machine Capability Study Page

Production Tools Control System 2 / 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737459a Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 1024210 LSL 12,09

T o USL 13,91
Remark Tqg. 100% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
1024210 VM1698-4 12,84 12,75 12,76 12,84 12,87 12,80 12,76 12,77 12,81 12,74
1024210 VM1698-4 365,00 | 387,25 | 351,25 | 343,75 | 348,00 @ 380,00 371,75 372,50 @ 364,75 | 361,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
1024210 VM1698-4 12,69 12,75 12,83 12,78 12,80 12,78 12,82 12,82 12,84 12,73
1024210 VM1698-4 350,50 | 366,75 | 358,00 | 343,50 | 358,50 @ 359,75 341,75 363,50 @ 361,75 | 340,75

Apex Tool Group GmbH \\htwe0006\A ppData\ QWAQWE\M essWert\2017\737459aM .DFD

SN: 737459 Page 43 of 67






Cleco Machine Capability Study Page 1/1
Production Tools Tool Syste m
Plant ATG Westhausen \ Operator Name  Anton Czapla Date  19.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737459a Char.Descr. 936522PT Inspection Val. 13,00 0,91 i USL 1391
Serial No. 154551 Unit Nm 091 ILSL 1209
Char.Type variable Tolerance value 7 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 50 / 1024729 nges. 100
Evaluation from 19.09.2017 14:16:39 to 19.09.2017 15:21:23
Rem.  Tq. 100% soft * +/-7% * Tg-Cal.: 17.65 Nm* Cur.-Cal.: 0.269 Nm/A
14,0
B USL
1 13,5 ]
= |
Z |
= 4 L o S VR -
Q. 13,0 -PE00oei ST Eaeiomato oo S et B e e e e B S o B i e S SeecSesdx X3S
q |
0 4
(o]
9 |
o |
12,5
b LSL
12,0 T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
x-883s
:LSL ‘x‘ USL: LSL USL 0,001
80 ‘ ‘ =80 1 99,99
1 B E = 0,1
2 70 E E ; 70 = 99,5
S 605 | £60 2 95 5
> 3 E c 1 —
g 505 1K F08 = 70 3 R
L= | = o f=al
o 407 I F402 o 30 70 &
3 557 E30 @ -
§ 30 E i ‘i : 30 _% 5 95 !
<20 ‘\ -0 g 99,5
10 ' F10X 01
E l \I E 99,99
O T T T T | T T T T ‘I T T T T | T T T T O 0,001 T T T T T 1
12,0 12,5 13,0 13,5 14,0 12,0 12,5 13,5 14,0
936522PT [Nm] ND _ 936522PT [Nm] ND _
Drawing Values Collected Values Statistics
Tm 13.00 X 13.0158
LSL 12.09 Xmin 13.00 X-3s 12.9685
usL 13.91 Xmax 13.06 X+3s 13.0631
T 1.82 R 0.06 6s 0.0946
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 19.23
Critical capability index Cmk 18.89
Es The requirements were met (Cm,Cmk) Eis

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

Production Tools Tool System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737459a Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 154551 LSL 12,09
T S USL 13,91

Remark Tqg. 100% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154551 936522PT 13,01 13,01 13,01 13,01 13,01 13,01 13,01 13,06 13,01 13,01
154551 936522PT 370,00 | 376,00 & 393,00 | 365,00 | 352,00 388,00 377,00 368,00 @ 380,00 | 373,00
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
154551 936522PT 13,03 13,01 13,01 13,01 13,01 13,01 13,01 13,01 13,01 13,01
154551 936522PT 397,00 | 370,00 @ 374,00 | 369,00 | 369,00 371,00 366,00 379,00 @ 369,00 | 362,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
154551 936522PT 13,01 13,01 13,00 13,01 13,01 13,01 13,01 13,01 13,01 13,01
154551 936522PT 394,00 | 378,00 @ 394,00 | 370,00 | 389,00 353,00 361,00 360,00 @ 354,00 | 361,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
154551 936522PT 13,05 13,01 13,06 13,01 13,01 13,01 13,01 13,01 13,01 13,01
154551 936522PT 360,00 | 361,00 @ 340,00 | 362,00 | 370,00 @ 359,00 365,00 379,00 @ 362,00 | 368,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
154551 936522PT 13,01 13,01 13,03 13,06 13,03 13,01 13,01 13,01 13,06 13,01
154551 936522PT 344,00 | 366,00 @ 353,00 @ 359,00 | 388,00 346,00 376,00 394,00 @ 361,00 | 368,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
154551 936522PT 13,01 13,01 13,01 13,01 13,01 13,01 13,01 13,01 13,01 13,01
154551 936522PT 370,00 | 344,00 @ 371,00 @ 377,00 | 353,00 361,00 355,00 366,00 @ 369,00 | 345,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
154551 936522PT 13,01 13,01 13,01 13,06 13,06 13,01 13,01 13,01 13,01 13,01
154551 936522PT 379,00 | 368,00 @ 386,00 @ 354,00 | 366,00 354,00 388,00 351,00 360,00 | 402,00
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
154551 936522PT 13,01 13,01 13,01 13,06 13,01 13,01 13,01 13,01 13,01 13,01
154551 936522PT 360,00 | 376,00 @ 353,00 | 378,00 | 384,00 @ 344,00 379,00 393,00 @ 345,00 | 345,00
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Cleco Machine Capability Study Page

Production Tools Tool System 2/ 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 19.09.2017
Ser.No. 737459a Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 13,00
Ord. No 17BPYPB13QL Ser.No 154551 LSL 12,09

T o USL 13,91
Remark Tqg. 100% soft * +/-7% * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.269 Nm/A
Char.No Char.Descr. Xg1 Xg82 X83 X84 X85 X86 Xg7 Xgs X89 X90
154551 936522PT 13,01 13,01 13,01 13,01 13,01 13,01 13,01 13,01 13,06 13,01
154551 936522PT 369,00 | 399,00 362,00 @ 346,00 | 351,00 @ 385,00 378,00 380,00 376,00 | 377,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 X98 X99 X100
154551 936522PT 13,01 13,01 13,06 13,01 13,01 13,01 13,06 13,01 13,00 13,01
154551 936522PT 362,00 | 377,00 @ 368,00 | 348,00 | 368,00 363,00 351,00 369,00 @ 365,00 | 346,00

Apex Tool Group GmbH \\htwe0006\A ppData\ QW\QWE\M essWert\2017\737459al.DFD

SN: 737459 Page 46 of 67






Cleco

Production Tools

Homologation of nutrunners

Torque graphs Machine Capability Study 100 %
Model: 17BPYPB13QL Angle degree: 360°
Serial no: 737459 Test torque: 13.0 Nm

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Production Tools )
Homologation of nutrunners

Annex 3

Investigation no.: 010/2017

Date: 25.09.2017 Page 1 of 2

General Specifications

Manufacturer: Apex Tool Group GmbH Tool type: LiveWire Tool

Model: 17BPYPB13QL Serial no: 737459

Torque range: 3 Nmto 13 Nm
Difference evaluation: Reference/Tool at 40° /60 %

Capability examination

Snugfit value: 2.6 Nm Torque tolerance £ 7 %
Target torque: 7.8 Nm Tolerance: 4.05 % +2.02 %
Angle degree: 40° Tolerance: 3.0° +1.5°

Formula derivation:

Tool without angle correction
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Measurement Tool data Control data Difference

No. Torque Angle Torque Angle Torque Angle
1 7.86 40.00 7.77 38.25 0.09 175
2 7.86 40.00 7.85 38.75 0.01 1.25
3 7.86 40.00 7.86 38.75 0.00 1.25
4 7.86 40.00 7.78 38.50 0.08 1.50
5 7.86 40.00 7.82 38.50 0.04 1.50
6 7.95 40.00 7.90 39.00 0.05 1.00
7 7.86 40.00 7.82 39.25 0.04 0.75
8 7.86 40.00 7.82 38.75 0.04 1.25
9 7.81 40.00 7.84 38.25 0.03 175
10 7.86 40.00 7.81 38.75 0.05 1.25
1 7.86 40.00 7.82 38.75 0.04 1.25
12 7.95 40.00 7.87 39.00 0.08 1.00
13 7.90 40.00 7.84 39.00 0.06 1.00
14 7.86 40.00 7.82 38.75 0.04 1.25
15 7.86 40.00 7.77 38.50 0.09 1.50
16 7.81 40.00 7.79 38.75 0.02 1.25
17 7.86 40.00 7.82 38.50 0.04 1.50
18 7.86 40.00 7.77 38.25 0.09 175
19 7.95 40.00 7.85 38.75 0.10 1.25

20 7.90 40.00 7.82 38.50 0.08 1.50
21 7.86 40.00 7.80 38.75 0.06 1.25
22 7.90 40.00 7.80 39.00 0.10 1.00
23 7.81 40.00 7.80 39.00 0.01 1.00
24 7.86 40.00 7.76 38.25 0.10 175
25 7.95 40.00 7.87 38.75 0.08 1.25
26 7.86 40.00 7.76 38.25 0.10 1.75
27 7.86 40.00 7.80 38.25 0.06 1.75
28 7.86 40.00 7.76 38.50 0.10 1.50
29 7.90 40.00 7.80 38.50 0.10 1.50
30 7.90 40.00 7.82 39.00 0.08 1.00
31 7.81 40.00 7.75 38.50 0.06 1.50
32 7.90 40.00 7.78 38.75 0.12 1.25
33 7.90 40.00 7.80 38.75 0.10 1.25
34 7.90 40.00 7.78 38.25 0.12 1.75
35 7.90 40.00 7.79 38.75 0.11 1.25
36 7.81 40.00 7.75 38.00 0.06 2.00
37 7.95 40.00 7.85 39.00 0.10 1.00
38 7.90 40.00 7.83 38.75 0.07 1.25
39 7.86 40.00 7.73 38.25 0.13 175
40 7.86 40.00 7.80 38.75 0.06 1.25
41 7.81 40.00 7.72 38.00 0.09 2.00
42 7.90 40.00 7.83 39.25 0.07 0.75
43 7.90 40.00 7.82 38.75 0.08 1.25
44 7.90 40.00 7.78 38.50 0.12 1.50
45 7.86 40.00 7.79 38.50 0.07 1.50
46 7.90 40.00 7.83 38.50 0.07 1.50
47 7.90 40.00 7.79 38.50 0.1 1.50
48 7.86 40.00 7.80 38.75 0.06 1.25
49 7.86 40.00 7.82 38.50 0.04 1.50
50 7.86 40.00 7.78 38.25 0.08 175
51 7.81 40.00 7.72 38.25 0.09 1.75
52 7.90 40.00 7.83 38.75 0.07 1.25
53 7.90 40.00 7.80 38.75 0.10 1.25
54 7.95 40.00 7.83 39.00 0.12 1.00
55 7.90 40.00 7.82 39.00 0.08 1.00
56 7.90 40.00 7.80 38.75 0.10 1.25
57 7.86 40.00 7.76 38.25 0.10 1.75
58 7.90 40.00 7.76 38.75 0.14 1.25
59 7.81 40.00 7.79 39.00 0.02 1.00
60 7.81 40.00 7.76 38.75 0.05 1.25
61 7.86 40.00 7.72 38.00 0.14 2.00
62 7.90 40.00 7.76 38.25 0.14 1.75
63 7.90 40.00 7.79 38.50 0.11 1.50
64 7.90 40.00 7.80 38.50 0.10 1.50
65 7.88 40.00 7.78 38.50 0.10 1.50
66 7.90 40.00 7.81 39.00 0.09 1.00
67 7.81 40.00 7.72 38.50 0.09 1.50
68 7.81 40.00 7.74 38.50 0.07 1.50
69 7.90 40.00 7.82 39.00 0.08 1.00
70 7.86 40.00 7.73 38.75 0.13 1.25
71 7.86 40.00 7.74 38.50 0.12 1.50
72 7.90 40.00 7.74 38.50 0.16 1.50
73 7.90 40.00 7.80 38.50 0.10 1.50
74 7.86 40.00 7.75 38.50 0.11 1.50
75 7.95 40.00 7.83 38.50 0.12 1.50
76 7.90 40.00 7.77 38.50 0.13 1.50
77 7.90 40.00 7.79 38.75 0.11 1.25
78 7.95 40.00 7.85 39.00 0.10 1.00
79 7.95 40.00 7.83 39.00 0.12 1.00
80 7.86 40.00 7.81 39.25 0.05 0.75
81 7.86 40.00 7.77 38.50 0.09 1.50
82 7.81 40.00 7.72 38.50 0.09 1.50
83 7.93 40.00 7.83 39.00 0.10 1.00
84 7.90 40.00 7.81 38.50 0.09 1.50
85 7.81 40.00 7.71 38.25 0.10 1.75
86 7.81 40.00 7.72 38.25 0.09 1.75
87 7.81 40.00 7.73 38.00 0.08 2.00
88 7.86 40.00 7.78 38.50 0.08 1.50
89 7.90 40.00 7.82 39.00 0.08 1.00
90 7.95 40.00 7.84 39.00 0.11 1.00
91 7.90 40.00 7.82 38.75 0.08 1.25
92 7.86 40.00 7.76 38.50 0.10 1.50
93 7.90 40.00 7.84 39.00 0.06 1.00
94 7.86 40.00 7.78 38.50 0.08 1.50
95 7.95 40.00 7.84 39.00 0.11 1.00
96 7.86 40.00 7.76 39.00 0.10 1.00
97 7.86 40.00 7.75 38.75 0.11 1.25
98 7.86 40.00 7.72 38.50 0.14 1.50
99 7.81 40.00 7.70 38.25 0.11 1.75
100 7.86 40.00 7.78 38.25 0.08 1.75
Standard deviation: 0.032 0.296
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Cleco

Production Tools

Homologation of nutrunners

Graphical representation

Model: 17BPYPB13QL Serial no: 737459
Target torque: 7.8 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction
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Production Tools CO ntrol Syste m
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No. 737459k Char.Descr. VM1698-4 Inspection Val. 40,00 5,00 i USL 45,00

Serial No. 1024210 Unit Grad  -500 LSL 3500 |

Char.Type variable Tolerance value 12 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10 / 1029292 nges. 100
Evaluation from 20.09.2017 12:37:37 to 20.09.2017 12:50:34

Rem.  Tqg. 60% Angle 40° * +/-5° * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A

45 USL
44+
1 43i
8 42i
O 41+
il
L 40 -
T x+3s
S 0 X220 2 KoK I Procttss 0 ol i
D x-3s
374
36
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-3s _ x+3s
35 7LSL USLﬁ 35 LSL ‘ )‘< ‘ USL 0,001
3 F 1 99,99 AT
130 F30 I I / 0,1
S s 99,5 At
S 257: ;25 > 95 . | | 5
3 ] E = 1 } } } —
@ 20 203 g 70 ) 30 =
2157 “5E o | | g
2 15 =15 £ o 30 | ‘ | 70 ‘_1
o ] £ > I
£10- “10g > I SR 9
< B £ ) : | : 99,5
5 F5 0,1 4 ‘ :
3 = 4 ‘ ‘ ‘ 99,99
O I O 0,001 T T T T 1 T T T T T
35 36 37 38 39 40 41 42 43 44 45 35 36 37 38 39 40 41 42 43 44 45
VM1698-4 [Grad] ND _, VM1698-4 [Grad] ND _,
Drawing Values Collected Values Statistics
Tm 40.00 X 38.6275
LSL 35.00 Xmin 38.00 X-3s 37.7388
USL 45.00 Xmax 39.25 X+3s 39.5162
T 10.00 R 1.25 6s 1.7773
N<t> 100 p<T> 100.00000 %
N >usL 0 p>usL 0.00000%
N <LsL 0 p<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method MLl1ia O = Sint
Potential Capability index = Cm 5.63
Critical capability index = Cmk 4.08
¢ The requirements were met (Cm,Cmk) <
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2017\737459kM.DFD
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Production Tools Control System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737459k Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 7,94
LSL 6,11

Ord. No. 17BPYPB13QL Ser.No. 1024210

rd. o Q er.no USL 9,90
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 17.65 N m * Cur.-Cal.: 0.270 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 7,77 7,85 7,86 7,78 7,82 7,90 7,82 7,82 7,84 7,81
1024210 VM1698-4 38,25 38,75 38,75 38,50 38,50 39,00 39,25 38,75 38,25 38,75
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 7,82 7,87 7,84 7,82 7,77 7,79 7,82 7,77 7,85 7,82
1024210 VM1698-4 38,75 39,00 39,00 38,75 38,50 38,75 38,50 38,25 38,75 38,50
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 7,80 7,80 7,80 7,76 7,87 7,76 7,80 7,76 7,80 7,82
1024210 VM1698-4 38,75 39,00 39,00 38,25 38,75 38,25 38,25 38,50 38,50 39,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X 40
1024210 VM1698-4 7,75 7,78 7,80 7,78 7,79 7,75 7,85 7,83 7,73 7,80
1024210 VM1698-4 38,50 38,75 38,75 38,25 38,75 38,00 39,00 38,75 38,25 38,75
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 7,72 7,83 7,82 7,78 7,79 7,83 7,79 7,80 7,82 7,78
1024210 VM1698-4 38,00 39,25 38,75 38,50 38,50 38,50 38,50 38,75 38,50 38,25
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 7,72 7,83 7,80 7,83 7,82 7,80 7,76 7,76 7,79 7,76
1024210 VM1698-4 38,25 38,75 38,75 39,00 39,00 38,75 38,25 38,75 39,00 38,75
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 7,72 7,76 7,79 7,80 7,78 7,81 7,72 7,74 7,82 7,73
1024210 VM1698-4 38,00 38,25 38,50 38,50 38,50 39,00 38,50 38,50 39,00 38,75
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 7,74 7,74 7,80 7,75 7,83 7,77 7,79 7,85 7,83 7,81
1024210 VM1698-4 38,50 38,50 38,50 38,50 38,50 38,50 38,75 39,00 39,00 39,25

Apex Tool Group GmbH

\\htwe0006\AppData\QW\QWE\MessWert\2017\737459kM.DFD
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Production Tools Control System 2 / 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737459k Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 7,94
LSL 6,11

Ord. No. 17BPYPB13QL Ser.No. 1024210

rd. o Q er.no USL 9,90
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 17.65 N m * Cur.-Cal.: 0.270 Nm/A
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 7,77 7,72 7,83 7,81 7,71 7,72 7,73 7,78 7,82 7,84
1024210 VM1698-4 38,50 38,50 39,00 38,50 38,25 38,25 38,00 38,50 39,00 39,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 Xo8 X99 X100
1024210 VM1698-4 7,82 7,76 7,84 7,78 7,84 7,76 7,75 7,72 7,70 7,78
1024210 VM1698-4 38,75 38,50 39,00 38,50 39,00 39,00 38,75 38,50 38,25 38,25

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2017\737459kM.DFD
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Production Tools
' Tool System
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No. 737459k Char.Descr. 936522PT Inspection Val. 40,00 5,00 EUSL 45,00
Serial No. 154551 Unit Grad  -500 ILSL 35,00
Char.Type variable Tolerance value 12 % ‘Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10 / 1029292 nges. 100
Evaluation from 20.09.2017 12:37:37 to 20.09.2017 12:50:35
Rem.  Tq. 60% Angle 40° * +/-5° * Tq-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A
45 1 USL
44i
43i
g42j
0,41+
£ 40 .
& ]
8 39
877
& 38
37i
36i
35 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
2,0 2,0 0,001
i | ' 99,99
1 - 0,1
>16- -16 8 99,5
S -z 95 5
21,2 128 . 80 20 z
g - g £ 50 50 =
@ ° I | o
508 @ R=0 L0885 % 20 [y R=0 80 =
[] > l
2 -8 5 9
< 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 1,4 1,6 1,8 2,0 10 11 12 13 14 15 16 1,7 18 19 20
936522PT [Grad] --- 936522PT [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
N eff 100
Ntot 100
R=0 -
APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Production Tools Tool System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737459k Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 4,13
LSL 0,00

Ord. No. 17BPYPB13QL Ser.No. 154551

rd. o Q er.no USL 9,90
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 17.65 N m * Cur.-Cal.: 0.270 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154551 936522PT 7,86 7,86 7,86 7,86 7,86 7,95 7,86 7,86 7,81 7,86
154551 936522PT 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
154551 936522PT 7,86 7,95 7,90 7,86 7,86 7,81 7,86 7,86 7,95 7,90
154551 936522PT 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
154551 936522PT 7,86 7,90 7,81 7,86 7,95 7,86 7,86 7,86 7,90 7,90
154551 936522PT 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
154551 936522PT 7,81 7,90 7,90 7,90 7,90 7,81 7,95 7,90 7,86 7,86
154551 936522PT 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
154551 936522PT 7,81 7,90 7,90 7,90 7,86 7,90 7,90 7,86 7,86 7,86
154551 936522PT 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
154551 936522PT 7,81 7,90 7,90 7,95 7,90 7,90 7,86 7,90 7,81 7,81
154551 936522PT 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
154551 936522PT 7,86 7,90 7,90 7,90 7,88 7,90 7,81 7,81 7,90 7,86
154551 936522PT 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
154551 936522PT 7,86 7,90 7,90 7,86 7,95 7,90 7,90 7,95 7,95 7,86
154551 936522PT 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00

Apex Tool Group GmbH
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Production Tools

Tool System 212

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737459k Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 4,13

LSL 0,00

Ord. No. 17BPYPB13QL Ser.No. 154551

rd. o Q er.no USL 9,90
Remark Tq. 60% Angle 40° * +/-5°* Tg-Cal.: 17.65 N m * Cur.-Cal.: 0.270 Nm/A
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
154551 936522PT 7,86 7,81 7,93 7,90 7,81 7,81 7,81 7,86 7,90 7,95
154551 936522PT 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 Xo8 X99 X100
154551 936522PT 7,90 7,86 7,90 7,86 7,95 7,86 7,86 7,86 7,81 7,86
154551 936522PT 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\2017\737459k1.DFD

SN: 737459 Page 56 of 67





Cleco

Production Tools

Homologation of nutrunners

Torque graphs
Model: 17BPYPB13QL Serial no: 737459
Target torque: 7.8 Nm 60 % of max. torque
Angle degree: 40° Tool without angle correction

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Production Tools )
Homologation of nutrunners

Annex 3

Investigation no.: 010/2017

Date: 25.09.2017 Page 2 of 2

General Specifications

Manufacturer: Apex Tool Group GmbH Tool type: LiveWire Tool

Model: 17BPYPB13QL Serial no: 737459

Torque range: 3 Nmto 13 Nm
Difference evaluation: Reference/Tool at 180 °/ 80%

Capability examination

Snugfit value: 2.6 Nm Torque tolerance £ 7 %
Target torque: 10.4 Nm Tolerance: 3.00 % +1.50 %
Angle degree: 180° Tolerance: 4.1° + 2.0°

Formula derivation:

Tool without angle correction
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Measurement
No.

Tool data
Torque Angle
10.56 180.00
10.41 180.00
10.54 180.00
10.59 180.00
10.41 180.00
10.46 180.00
10.51 180.00
10.41 180.00
10.51 180.00
10.46 180.00
10.41 180.00
10.52 180.00
10.51 180.00
10.41 180.00
10.51 180.00
10.46 180.00
10.56 180.00
10.46 180.00
10.46 180.00
10.51 180.00
10.46 180.00
10.60 180.00
10.41 180.00
10.41 180.00
10.46 180.00
10.46 180.00
10.51 180.00
10.41 180.00
10.48 180.00
10.54 180.00
10.60 180.00
10.41 180.00
10.51 180.00
10.51 180.00
10.48 180.00
10.51 180.00
10.36 180.00
10.46 180.00
10.60 180.00
10.46 180.00
10.51 180.00
10.54 180.00
10.46 180.00
10.41 180.00
10.46 180.00
10.51 180.00
10.51 180.00
10.41 180.00
10.51 180.00
10.41 180.00
10.51 180.00
10.41 180.00
10.46 180.00
10.56 180.00
10.46 180.00
10.44 180.00
10.46 180.00
10.46 180.00
10.51 180.00
10.41 180.00
10.56 180.00
10.46 180.00
10.41 180.00
10.51 180.00
10.41 180.00
10.46 180.00
10.46 180.00
10.36 180.00
10.41 180.00
10.46 180.00
10.51 180.00
10.46 180.00
10.36 180.00
10.36 180.00
10.41 180.00
10.51 180.00
10.36 180.00
10.41 180.00
10.51 180.00
10.36 180.00
10.46 180.00
10.56 180.00
10.31 180.00
10.41 180.00
10.51 180.00
10.36 180.00
10.41 180.00
10.51 180.00
10.41 180.00
10.41 180.00
10.51 180.00
10.46 180.00
10.41 180.00
10.46 180.00
10.51 180.00
10.51 180.00
10.41 180.00
10.46 180.00
10.54 180.00
10.41 180.00

Control data

Torque

10.43
10.30
10.37
10.41
10.31
10.33
10.41
10.31
10.38
10.33
10.32
10.37
10.38
10.31
10.34
10.33
10.37
10.35
10.31
10.33
10.33
10.44
10.31
10.28
10.32
10.32
10.39
10.31
10.33
10.34
10.42
10.31
10.34
10.34
10.35
10.39
10.29
10.33
10.43
10.34
10.34
10.40
10.34
10.29
10.31
10.35
10.37
10.27
10.33
10.33
10.34
10.29
10.34
10.40
10.35
10.27
10.31
10.36
10.38
10.29
10.32
10.36
10.29
10.31
10.30
10.34
10.34
10.24
10.30
10.31
10.36
10.35
10.25
10.23
10.31
10.37
10.29
10.28
10.38
10.25
10.31
10.41
10.23
10.29
10.37
10.23
10.30
10.36
10.27
10.29
10.33
10.37
10.29
10.30
10.34
10.36
10.24
10.31
10.34
10.31

Angle

177.00
177.00
177.25
177.75
177.00
177.25
178.00
177.75
177.50
177.25
177.00
177.25
176.75
177.50
177.75
177.25
176.25
176.75
177.75
178.00
177.50
177.75
176.75
177.25
177.50
177.25
176.75
176.75
177.75
178.00
178.00
177.50
177.50
177.25
177.50
177.00
177.25
177.00
178.25
178.00
177.75
177.25
176.75
177.50
177.50
178.25
177.00
177.50
177.50
177.00
177.00
177.00
177.75
177.75
176.75
177.50
177.25
177.50
177.50
177.00
178.00
177.75
177.50
178.00
177.25
177.25
177.25
177.00
177.75
177.25
177.50
176.75
177.00
177.50
177.00
177.50
176.75
176.50
177.25
177.75
177.00
178.00
177.25
176.75
177.75
177.25
177.00
178.00
177.75
177.25
177.25
177.00
177.50
177.25
177.75
177.25
177.75
177.25
177.50
177.00

Standard deviation:
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Difference

Torque

0.13
0.11
0.17
0.18
0.10
0.13
0.10
0.10
0.13
0.13
0.09
0.15
0.13
0.10
0.17
0.13
0.19
0.11
0.15
0.18
0.13
0.16
0.10
0.13
0.14
0.14
0.12
0.10
0.15
0.20
0.18
0.10
0.17
0.17
0.13
0.12
0.07
0.13
0.17
0.12
0.17
0.14
0.12
0.12
0.15
0.16
0.14
0.14
0.18
0.08
0.17
0.12
0.12
0.16
0.11
0.17
0.15
0.10
0.13
0.12
0.24
0.10
0.12
0.20
0.11
0.12
0.12
0.12
0.11
0.15
0.15
0.11
0.11
0.13
0.10
0.14
0.07
0.13
0.13
0.11
0.15
0.15
0.08
0.12
0.14
0.13
0.11
0.15
0.14
0.12
0.18
0.09
0.12
0.16
0.17
0.15
0.17
0.15
0.20
0.10

0.031

Angle

3.00
3.00
275
225
3.00
275
2.00
225
2.50
275
3.00
275
3.25
2.50
225
275
3.75
3.25
225
2.00
2.50
225
3.25
275
2.50
275
3.25
3.25
225
2.00
2.00
2.50
2.50
275
2.50
3.00
275
3.00
1.75
2.00
225
275
3.25
2.50
2.50
1.75
3.00
2.50
2.50
3.00
3.00
3.00
225
225
3.25
2.50
275
2.50
2.50
3.00
2.00
225
2.50
2.00
275
275
275
3.00
225
275
2.50
3.25
3.00
2.50
3.00
2.50
3.25
3.50
275
225
3.00
2.00
275
3.25
225
275
3.00
2.00
225
275
275
3.00
2.50
275
225
275
225
275
2.50
3.00

0.407





Cleco

Production Tools

Homologation of nutrunners

Graphical representation

Model: 17BPYPB13QL Serial no: 737459
Target torque: 10.4 Nm 80 % of max. torque
Angle degree: 180° Tool without angle correction

12,0
11,6
11,3
11,0
10,7
10,4

, —e— Torque, Tool
Y

10,1 —a— Torque, Control
9,8
9,5
9,2

8,8 : : : : : : : : :
1 10 19 28 37 46 55 64 73 82 91 100

Measurement

Torque [Nm]

193
190
188
185

183 —e— Angle degree,
180 Tool

177 puthonnn iy Jo e, St s pu St o, gty Gl
175
172
170
167 + + + + + + + + +

Angle degree

Measurement
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Cleco Machine Capability Study Page 1/1
Production Tools CO ntrol Syste m
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737459I Char.Descr. VM1698-4 Inspection Val. 180,00 10,00 i USL 190,00
,,,,,,,,,, R
Serial No. 1024210 Unit Grad -10,00 : LsL 170,00
Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10 / 1029292 nges. 100
Evaluation from 20.09.2017 12:54.08 to 20.09.2017 13:11:55
Rem.  Tq. 80% Angle 180° * +/-10° * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A
190 USL
185
5 i
IS i}
g -
3 180
3 T < T T T T T Ser T — o X o A e TR X o O TR R S _ X#3s
g :7 - — 77 — = § 77 e 77 _ - — 777 — 77 _ - — 77 —_— 77 _ - — 77 —_— 77 B 77 ffffff xz X y_ss
>
175+
170 LSL
\ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 90 100
Value No. _,
X-35 X+3s X+3s
o5 LSL ‘ x ‘ USL o5 LSL USL 0,001
] i A 99,99
tq L | e 0,1
%20 R -20 & 99,5
g - L | - g, >
g 157 Ml "2 = 70 3 =
2 - 11 SOy "
2 1 Fo2 5 95 '
o ] | 1 | Fp &
< 5 -5 @ 99,5
] y |1 C x 0,1
] C 99,99
O [ | I\VI | \N\\ [T T T T T O 0,001 T T T T T T
170 175 180 185 190 170 180 185 190
VM1698-4 [Grad] ND _, VM1698-4 [Grad] ND _,
Drawing Values Collected Values Statistics
Tm 180.00 X 177.3550
LSL 170.00 Xmin 176.25 X-3s 176.1341
usL 190.00 Xmax 178.25 X+3s 178.5759
T 20.00 R 2.00 6s 2.4419
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 8.19
Critical capability index Cmk 6.02
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2017\737459IM.DFD

SN: 737459 Page 61 of 67





Cleco Machine Capability Study Page
Production Tools Control System 1/ 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737459I Characteristic

Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 10,55

LSL 8,18
Ord. No. 17BPYPB13QL Ser.No. 1024210
rd. o Q er.no USL 13,04

Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A

Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1024210 VM1698-4 10,43 10,30 10,37 10,41 10,31 10,33 10,41 10,31 10,38 10,33
1024210 VM1698-4 177,00 | 177,00 | 177,25 | 177,75 | 177,00 177,25 | 178,00 @ 177,75 | 177,50 | 177,25
Char.No Char.Descr. X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
1024210 VM1698-4 10,32 10,37 10,38 10,31 10,34 10,33 10,37 10,35 10,31 10,33
1024210 VM1698-4 177,00 | 177,25 | 176,75 | 177,50 | 177,75 @ 177,25 | 176,25 @ 176,75 | 177,75 | 178,00
Char.No Char.Descr. X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
1024210 VM1698-4 10,33 10,44 10,31 10,28 10,32 10,32 10,39 10,31 10,33 10,34
1024210 VM1698-4 177,50 | 177,75 | 176,75 | 177,25 | 177,50 @ 177,25 | 176,75 @ 176,75 | 177,75 | 178,00
Char.No Char.Descr. X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
1024210 VM1698-4 10,42 10,31 10,34 10,34 10,35 10,39 10,29 10,33 10,43 10,34
1024210 VM1698-4 178,00 | 177,50 | 177,50 | 177,25 | 177,50 @ 177,00 | 177,25 177,00 | 178,25 | 178,00
Char.No Char.Descr. X41 X42 X43 Xa4 X45 X 46 Xa7 X48 X49 X50
1024210 VM1698-4 10,34 10,40 10,34 10,29 10,31 10,35 10,37 10,27 10,33 10,33
1024210 VM1698-4 177,75 | 177,25 | 176,75 | 177,50 | 177,50 @ 178,25 | 177,00 @ 177,50 | 177,50 | 177,00
Char.No Char.Descr. X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
1024210 VM1698-4 10,34 10,29 10,34 10,40 10,35 10,27 10,31 10,36 10,38 10,29
1024210 VM1698-4 177,00 | 177,00 | 177,75 | 177,75 | 176,75 @ 177,50 | 177,25 177,50 | 177,50 | 177,00
Char.No Char.Descr. X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
1024210 VM1698-4 10,32 10,36 10,29 10,31 10,30 10,34 10,34 10,24 10,30 10,31
1024210 VM1698-4 178,00 | 177,75 | 177,50 | 178,00 | 177,25 @ 177,25 | 177,25 177,00 | 177,75 | 177,25
Char.No Char.Descr. X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
1024210 VM1698-4 10,36 10,35 10,25 10,23 10,31 10,37 10,29 10,28 10,38 10,25
1024210 VM1698-4 177,50 | 176,75 | 177,00 | 177,50 | 177,00 177,50 | 176,75 176,50 | 177,25 | 177,75
Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2017\737459IM.DFD
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Cleco Machine Capability Study Page
Production Tools Control System 2/ 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737459I Characteristic
Type 17BPYPB13QL Char.Descr.  VM1698-4 Inspection Val. 10,55

LSL 8,18

Ord. No. 17BPYPB13QL Ser.No. 1024210

rd. o Q er.no USL 13,04
Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
1024210 VM1698-4 10,31 10,41 10,23 10,29 10,37 10,23 10,30 10,36 10,27 10,29
1024210 VM1698-4 177,00 178,00 177,25 176,75 177,75 177,25 177,00 178,00 177,75 177,25
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 Xo8 X99 X100
1024210 VM1698-4 10,33 10,37 10,29 10,30 10,34 10,36 10,24 10,31 10,34 10,31
1024210 VM1698-4 177,25 177,00 177,50 177,25 177,75 177,25 177,75 177,25 177,50 177,00

Apex Tool Group GmbH \\htwe0006\AppData\QW\QWE\MessWert\2017\737459IM.DFD
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Cleco Machine Capability Study Page 1/1

Production Tools Tool Syste m
Plant ATG Westhausen ‘ Operator Name  Anton Czapla Date  20.09.2017
Ord. No. 17BPYPB13QL Parttype 17BPYPB13QL ‘ Contr.item yes
Serial No.  737459I Char.Descr. 936522PT Inspection Val. 180,00 10,00 i USL 190,00

Serial No. 154551 Unit Grad  -10,00 ILSL 170,00 |

Char.Type variable Tolerance value 6 % ‘ Decimal PI. 2
Cust.Name Homologation Reference System  VM1698-4 Test Electronic MPRO400SE
Contr.No. 816N2152 Reference Transducer 10 / 1029292 nges. 100
Evaluation from 20.09.2017 12:54:11 to 20.09.2017 13:11:57

Rem.  Tqg. 80% Angle 180° * +/-10° * Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A

190 USL
185
5 i
IS i}
g -
£ 180 X
& i
N -
n
RS i}
8 4
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
o ERS =
= - g = 50 50 o
g 1\ re s ° R -
50,8 R=0 0875 20 (Y |R=0 80
9 =
B i L E 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
936522PT [Grad] --- 936522PT [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\2017\73745911.DFD

SN: 737459 Page 64 of 67





Cleco Machine Capability Study Page
Production Tools Tool System 1/ 2
Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737459I Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 5,43
LSL 0,00
Ord. No. 17BPYPB13QL Ser.No. 154551
rd. o Q er.no USL 13,04
Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A
Char.No Char.Descr. X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
154551 936522PT 10,56 10,41 10,54 10,59 10,41 10,46 10,51 10,41 10,51 10,46
154551 936522PT 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
154551 936522PT 10,41 10,52 10,51 10,41 10,51 10,46 10,56 10,46 10,46 10,51
154551 936522PT 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
154551 936522PT 10,46 10,60 10,41 10,41 10,46 10,46 10,51 10,41 10,48 10,54
154551 936522PT 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
154551 936522PT 10,60 10,41 10,51 10,51 10,48 10,51 10,36 10,46 10,60 10,46
154551 936522PT 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
154551 936522PT 10,51 10,54 10,46 10,41 10,46 10,51 10,51 10,41 10,51 10,41
154551 936522PT 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
154551 936522PT 10,51 10,41 10,46 10,56 10,46 10,44 10,46 10,46 10,51 10,41
154551 936522PT 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
154551 936522PT 10,56 10,46 10,41 10,51 10,41 10,46 10,46 10,36 10,41 10,46
154551 936522PT 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
154551 936522PT 10,51 10,46 10,36 10,36 10,41 10,51 10,36 10,41 10,51 10,36
154551 936522PT 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\2017\737459I1.DFD
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Cleco Machine Capability Study Page
Production Tools Tool System 2/ 2

Plant ATG Westhausen ‘ ‘ Operator Name Anton Czapla ‘ Date 20.09.2017
Ser.No. 737459I Characteristic
Type 17BPYPB13QL Char.Descr.  936522PT Inspection Val. 5,43

LSL 0,00
Ord. No. 17BPYPB13QL Ser.No. 154551

rd. o Q er.no USL 13,04
Remark Tq. 80% Angle 180° * +/-10°* Tg-Cal.: 17.65 Nm * Cur.-Cal.: 0.270 Nm/A
Char.No Char.Descr. X81 Xg82 X83 X84 X85 X86 Xg7 Xgs8 X89 X90
154551 936522PT 10,46 10,56 10,31 10,41 10,51 10,36 10,41 10,51 10,41 10,41
154551 936522PT 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00 180,00
Char.No Char.Descr. X91 X92 X93 X94 X95 X96 X97 Xo8 X99 X100
154551 936522PT 10,51 10,46 10,41 10,46 10,51 10,51 10,41 10,46 10,54 10,41
154551 936522PT 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\2017\737459I1.DFD
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Cleco

Production Tools

Homologation of nutrunners

Torque graphs
Model: 17BPYPB13QL Serial no: 737459
Target torque: 10.4 Nm 80 % of max. torque
Angle degree:  180° Tool without angle correction

Value no. 1
Graph
Torque / Angle

Value no. 1
Graph
Torque / Time

Value no. 100
Graph
Torque / Angle

Value no. 100
Graph
Torque / Time
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Production Tools

Homologation

LiveWire Tool
Type: Cleco-17BPYPB13QL

Order no.: 17BPYPB13QL

Apex Tool Group GmbH

IndustriestraBe 1, 73463 Westhausen, Germany
Tel.: +49 7363 81-0

Fax: +49 7363 81-222

E-Mail: info@apexpowertools.eu
www.apexpowertools.eu





Cleco Homologation 010/2017

Production Tools

Cleco-17BPYPB13QL

LiveWire Tool

Order no.: 177BPYPB13QL

Machine type: LiveWire Tool

Torque range: 3 Nmto 13 Nm

Max speed: 930 rpm (with 44 Volt battery)
Certified serial nos.: 737457, 737458, 737459
Contents: Overview C,,/C, values

General specifications tool and controller
Machine capability study and graphs
Measurement capability test






Cleco

Production Tools

Homologation of nutrunners

Apex Tool Group GmbH

LiveWire Tool

C./Cnk values achieved

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 5s 15s 5s 30s
Test torque 6.00 Nm 11.00 Nm 13.00 Nm
a| Speed in 1st stage 629 rpm 629 rpm 629 rpm 629 rpm 629 rpm 629 rpm
g Speed in last stage 50 rpm 50 rpm 50 rpm 50 rpm 50 rpm 50 rpm
& Angle start torque 3.00 Nm 5.50 Nm 6.50 Nm
% Cnm 3.04 5.96 8.99 14.17 4.25 10.28
~ 737457
A\ Cruk 2.93 4.10 8.64 12.05 4.01 8.47
[*]
8 Cn 2.79 6.81 8.37 4.60 4.05 9.45
- 737458
© Cruk 2.50 4.99 7.97 4.09 3.70 7.73
Cnm 3.66 7.50 5.27 6.04 5.13 6.57
737459
Cruk 3.46 4.64 5.04 5.32 5.12 5.09
. Cnm 2.79 5.96 5.27 4.60 4.05 6.57
Min. C,/Coc
Cruk 2.50 4.10 5.04 4.09 3.70 5.09
Target: >1.67 Rating
Cn 2.79 OK
Capability index
Crk 2.50 OK
Tolerances of rotational angle homologation
Measurements without angle correction
60 % of max. torque 80 % of max. torque
Tool Serial nos. Test data
40° 180°
Break time 5s 5s
Angle start torque 2.60 Nm 2.60 Nm
a| Test torque 7.80 Nm 10.40 Nm
g Speed in 1st stage 300 rpm 300 rpm
& Speed in last stage 50 rpm 50 rpm
% Torque + 1.64 % + 1.31%
~ 737457
< Angle + 1° + 2°
[*]
8 Torque + 1.71% + 1.96 %
- 737458
o Angle + 1° + 2°
Torque + 2.02 % + 1.50 %
737459
Angle + 1° + 20
Target: + 7.00 % Target: + 7.00 %
Torque
Actual: + 2.02 % Actual: + 1.96 %
Rating OK OK
Target: + 5° Target: + 10°
Angle
Actual: + 1° Actual: + 2°
Rating OK OK
*

The homologation was performed with a 26 volt battery.

Comparative measurements with a 44 volt battery resulted in similar values.






Cleco

Production Tools

Homologation of nutrunners

Investigation no.:

Date:

Annex 1
010/2017
25.09.2017 Page 1 of 2
Test sheet no. 1a

General specifications
Manufacturer:  Apex Tool Group GmbH Machine type: Battery-operated tool
Model: Cleco-17BPYPB13QL Serial numbers: 737457, 737458, 737459
Torque range: 3 Nmto 13 Nm
Battery voltage: 4V
Rated capacity: 1600 mAh 1600 mAh
Weight (without battery): 1.24 kg 1.24 kg
Weight (with battery): 1.73 kg 2.09 kg
Maximum speed at the first stage: 629 rpm 930 rpm
Maximum speed at the final stage: 629 rpm 930 rpm
Minimum speed at the final stage: 0 rpm 0 rpm
Sound pressure level at maximum speed: 59.1 dB(A) 67.8 dB(A)
(acc. to DIN EN 60745-1:2010-01, DIN EN 60745-2-2:2011-01)
Number of duty cycles with a Soft joint (L): 225 runs
battery at 100% rated power Hard joint (H): 595 runs

. start end

Temperature of electrical tools: )

at the output drive 20 °C 32°C
(After 100 measurements in tq 80% soft) on the electric motor, 20 °C 37 °C

on the handle] 20 °C 29°C

Output type:

Output drive size:

Quick change
174"






Cleco

Production Tools

Homologation of nutrunners

Investigation no.:
Date:

Manufacturer:

Model:

010/2017
25.09.2017

Test sheet no. 1b

Specifications of controller

Apex Tool Group GmbH

MPRO400SE

Serial number:

Software version:

B30365

Annex 1

Page 2 of 2

S$168804-404 May 23 2014 Q

Fastening Strategy:

Options:

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:

Angle of rotation resolution:

Torque accuracy:

Programming:

Printer interface:

Keyboard:

External PC:
Text display:

Display:

LCD display:

Additional inputs and outputs:

Isolation transformer:

Network:
The Americas Europe | Middle East | Africa
Apex Tool Group Apex Tool Group Apex Tool Group Apex Tool Group GmbH Apex Tool Group SAS
670 Industrial Drive Manufacturing México Ind. Com. Ferram. Ltda. Av. IndustriestraBe 1 25 Avenue Maurice Chevalier
Lexington, SC 29072 S.deR.L.deCV. Liberdade, 4055 73463 Westhausen 77330 0zoir-La-Ferriere
USA Vialidad EI Pueblito #103 Zona Industrial Iporanga Germany rance
Tel.: +1(800) 845 5629 Parque Industrial Querétaro Sorocaba, So Paulo Tel.: +49 (0) 7363 81 0 Tel: +33 16 44 32 200
Tel.: +1(919) 387 0099 Querétaro, QRO 76220 CEP# 18087-170 Fax: +49 (0) 73 63 81 222 Fax: +33 16 44 317 17
Fax: +1(803) 358 7681 Mexico Brazil www.ClecoTools.de
www.ClecoTools.com Tel.: +52 (442) 211 3800 Tel: +55 15 3238 3870

Fax: +52 (800) 685 5560

Fax: +56 15 3238 3938

Yes
Yes
Yes
Yes
Yes
No

Yes
No
No
Yes
Yes
Yes

Yes, see user manual

1 degree
1%

Yes
Yes
Yes
Yes
No

Yes (RS232)

CON1-4, /0 map, Profibus, USB

uSB

No

Ethernet

Apex Tool Group
Hungdria Kft.
Platdnfa u.2

9027 Gyor

Hungary

Tel.: +36 96 66 1383
Fax: +36 96 66 1135

Asia Pacific

Apex Power Tool Trading
(Shanghai) Co., Ltd.
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Messgeratefahigkeitsuntersuchung
Measurement Capability Test

\

Kalibrierlaboratorium fur die Messgré3e Drehmoment und Drehwinkel

Calibration laboratory for the measuring value torque and angle

SCHATZ

A Kistler Group Company

Nr./No .: V-49353

Gegenstand:
Object

Sensor / Sensor:

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

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

Artikelnr. / Art.No:

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

Drehmomentaufnehmer mit Messgerit
torque transducer with measuring box

30145004

30145004

10 N'm

1029292

SCHATZ GmbH, 42897 Remscheid

5413-5393/314 8B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group
Customer GmbH

Industriestr. 1

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

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2017-04-24

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

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

Das angewandte Kalibrierverfahren ist validiert

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

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

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

The applied calibration procedure is validated

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

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

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

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

: | 2017-04-27 ,

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

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

SCHATZ GmbH 02191/698-0 02191/60023

Kalibrierlaboratorium
Kélner Str. 71
42897 Remscheid





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

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

2 Kalibrieranordnung / Calibration Mounting :

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

Measurement Capability Test

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

Messergebnisse in N'm

6 Bemerkungen / Remarks:

Eingebaut in Mod.-Nr.: 5413-4821/10 S/N: 1029340
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Messgeratefahigkeitsuntersuchung
Measurement Capability Test

Kalibrierlaboratorium fur die Messgréfie Drehmoment und Drehwinkel

Calibration laboratory for the measuring value torque and angle

SCHATZ

A Kistler Group Company

Nr./No .: V-49368

Gegenstand:
Object

Sensor / Sensor:

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

Messgeréat / Measuring box :

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

Drehmomentaufnehmer mit Messgerit
torque transducer with measuring box

30135006

30135006

50 N-m

1024729

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tools Group
Customer GmbH

Industriestr. 1

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

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2017-04-25

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

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

Das angewandte Kalibrierverfahren ist validiert

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

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

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

The applied calibration procedure is validated

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

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

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

Stempel

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

Kalibrierlaboratorium
Kdlner Str. 71
42897 Remscheid





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

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

2 Kalibrieranordnung / Calibration Mounting :

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

Measurement Capability Test

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

Messergebnisse in N-m

6 Bemerkungen / Remarks:

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





i\nessgeréiteféihigkeitsuntersuchung

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

SCHATZ

A Kistler Group Company

Nr./No .: V-49355

Gegenstand: Drehmomentaufnehmer mit Messgerit
Object torque transducer with measuring box

Sensor / Sensor:

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

Artikelnr. / Art.No: 90145017

Nennwert / Nom.value. : 120 N'm

Serien-Nr. / Serial number: 1021548

Hersteller / Manufacturer SCHATZ GmbH, 42897 Remscheid

Messgerat / Measuring box :

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

Artikelnr. / Art.No: 9014020

Serien-Nr. / Serial number: 1024210

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

Customer GmbH

Industriestr. 1

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

Number of pages of the certificate

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

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

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

Das angewandte Kalibrierverfahren ist validiert

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

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

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

The applied calibration procedure is validated.

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

Dieser Kalibrierschein darf nur volisténdig und unverandert weiterverbreitet werden Ausziige oder Anderungen bedurfen

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

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

Calibration certificates without signature and seal are not valid

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

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

Kalibrierlaboratorium
Kélner Str. 71
42897 Remscheid





Seite 2 zur Messgeratefahigkeitsuntersuchung

Page 2 of the Measurement Capability Test

1

6

Kalibriereinrichtung / Calibration Unit:

Bezugsnormal / Reference Standard:
Messunsicherheit / Uncertainty of Measurement

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

Kalibriertemperatur / Temperature:
Kalibrierverfahren / calibration procedure:

Kalibrierergebnis fiir das Rechtsdrehmoment /

Justierwert / Adjustment Value :
Messergebnisse in N-m

Bemerkungen /| Remarks :

V-49355

1009933
1,00 %

vertikal / vertical
1/2"

226 °C

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

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






Messgeratefahigkeitsuntersuchung

Measurement Capability Test

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

SCHATZ

A Kistler Group Company

Nr./No .: V-49357

Gegenstand: Drehmomentaufnehmer mit Messgerit
Object torque transducer with measuring box

Sensor / Sensor:

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

Artikelnr. / Art.No: 90145011

Nennwert / Nom.value. 250 N-m

Serien-Nr. / Serial number 1015636

Hersteller / Manufacturer: Schatz GmbH, 42897 Remscheid

Messgerat / Measuring box :

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

Artikelnr. / Art.No: 9014020

Serien-Nr. / Serial number 1024210

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

Customer GmbH

IndustriestraBe 1

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

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

Datum der Kalibrierung: 2017-04-24

Date of calibration

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

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

Das angewandte Kalibrierverfahren ist validiert

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

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

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

The applied calibration procedure is validated.

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

Dieser Kalibrierschein darf nur vollstandig und unveréndert weiterverbreitet werden Auszige oder Anderungen bedirfen

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

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

Calibration certificates without signature and seal are not valid

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

4N
Y

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

SCHATZ GmbH
Kalibrierlaboratorium
Kélner Str. 71

42837 Remscheid

02191/60023





Seite 2 zur Messgeratefahigkeitsuntersuchung

Page 2 of the Measurement Capability Test

1

6

Kalibriereinrichtung / Calibration Unit:

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

Einbauteile / Mounting Parts :

Kalibriertemperatur / Temperature:
Kalibrierverfahren / calibration procedure:

Kalibrierergebnis fiir das Rechtsdrehmoment /
Justierwert / Adjustment Value :

Messergebnisse in N-m

Bemerkungen / Remarks :

V-49357

1009933
1,00 %

vertikal / vertical
1/2"

23,0°C

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

Calibration result for clockwise torque:
2571 N'm






Messgeritefahigkeitsuntersuchung
Measurement Capability Test

Kalibrierlaboratorium fir die Messgroe Drehmoment und Drehwinkel

Calibration laboratory for the measuring value torque and angle

SCHATZ

A Kistler Group Company

Nr./No.: V-49372

Gegenstand:
Object

Sensor / Sensor:

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

Messgerat / Measuring box :

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

Drehmomentaufnehmer mit Messgerit
torque transducer with measuring box

5413-4820/1k

90145013

1000 N-m

1030939

Schatz GmbH, 42897 Remscheid

5413-5392/313B

9014020

1024210

Schatz GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group
Customer GmbH

Industriestr. 1

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

Number of pages of the certificate

Datum der Kalibrierung:
Date of calibration

2017-04-19

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

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

Das angewandte Kalibrierverfahren ist validiert

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

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

The comparison standards applied are traceable to
the DAkkS laboratory of SCHATZ GmbH which
works according to DIN EN ISO/IEC 17025

The applied calibration procedure is validated.

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

Dieser Kalibrierschein darf nur volistandig und unverandert weiterverbreitet werden Auszige oder Anderungen bedirfen
der Genehmigung des ausstellenden Kalibrierlaboratoriums

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

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

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

Kalibrierlaboratorium
Kolner Str. 71
42897 Remscheid





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

1

6

Kalibriereinrichtung / Calibration Unit:

Bezugsnormai / Reference Standard .
Messunsicherheit / Uncertainty of Measurement:

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

Kalibriertemperatur / Temperature :
Kalibrierverfahren / calibration procedure:

Kalibrierergebnis fiir das Rechtsdrehmoment /
Justierwert / Adjustment Value -

Messergebnisse in N-m

Bemerkungen / Remarks :

externer Simulator

1003390
1,00 %

vertikal / vertical
1"

214°C

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

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

RE &r“meﬁii}";
1000,0






