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Homologation of nutrunners

Apex Tool Group Cn/ Cii values achieved Accuracy class: 10 %

Cordless Assembly Tools According VDI/VDE 2647 February 2013
30 % 80 % 100 %
Tool model Serial nos. Test data T - -
30°+5° | 360°+15° 30°£5° | 360°+15° [ 30°+5° | 360°+15°
Break time 4s 4s 4s 4s 4s 8s
Test torque 22,87 Nm 35,82 Nm 41,00 Nm
Speed in 1st stage 189 rpm | 189rpm | 189rpm | 189rpm | 189rpm | 189 rpm
Speed in last stage -- -- -- -- -- --
8 Angle start torque 11,44 Nm 17,91 Nm 20,50 Nm
<
< C | | i
@ TIRAT0):1 R ———— -
U ka
Cm
[N
ka
Cm
1LJ1093
ka
) Cm 224 | 549 226 | 420 213 | 478
Min. C/C i T -
Crnk 1,93 | 417 215 ¢ 3,04 2,09 383

Target: 21.67 Rating

Cm 2,13 OK
Capability index

Cink 1,93 oK






Cleco

Production Tools Homologation of nutrunners
Annex 1
Document no: 003/2024
Date: 08.02.2024
Test sheet no. 1a
General specifications
Manufacturer:  Apex Tool Group Assembly tool type  Cordless Assembly Tools
Tool model: CLBA403 Serial numbers:  1LJ1088, 1LJ1089, 1LJ1093

Torquerange: 151 Nmto41 Nm

Rated capacity: 2000 mAh 5000 mAh
Battery voltage: 18 Volt
Weight (without battery): 1,84 kg
Weight (with battery): 2,27 kg 2,57 kg
Maximum speed at the first stage: 189 rpm
Maximum speed at the final stage: 189 rpm
Minimum speed at the final stage: 19 rpm
Sound pressure level at maximum speed: 69,4 dB(A)
(acc. to DIN EN 62841-1:2016-07, DIN EN 62841-2-2:2015-05)
Number of duty cycles with a Soft joint (L): n/a runs 339 runs
battery at 100% torque Hard joint (H): 344 runs 913 runs
) start end
Temperature of electrical tools: )
at the output drive: 24 °C 34°C
(After 100 measurements with on the electric motor: 24°C 33°C
soft jont at 80% torque) on the handle: 24°C 27 °C
Output type: Square drive
Output drive size: 3/8 inches






POWER TOOLS SALES & SERVICE CENTERS

Please note that all locations may not service all products.
Contact the nearest Cleco® Sales & Service Center for the appropriate facility to handle your service requirements.

Sales Center

Service Center

DETROIT, MICHIGAN
Apex Tool Group

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

FRANCE

Apex Tool Group SAS

25 Avenue Maurice Chevalier - ZI
77330 Ozoir-La-Ferriere

France

Phone: +33 1 64 43 22 00

Fax: +33 164 4317 17

AUSTRALIA

Apex Tool Group

519 Nurigong Street, Albury
NSW 2640

Australia

Phone: +61 2 6058 0300

LEXINGTON,

SOUTH CAROLINA
Apex Tool Group

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

GERMANY

Apex Tool Group GmbH
Industriestralte 1

73463 Westhausen
Germany

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

CHINA

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

2nd Floor, Area C

177 Bi Bo Road

Pu Dong New Area, Shanghai
China 201203 P.R.C.

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

MEXICO

Apex Tool Group

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

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

HUNGARY

Apex Tool Group
Hungéria Kft.

Platanfa u. 2

9027 GyorHungary
Phone: +36 96 66 1383
Fax: +36 96 66 1135

INDIA

Apex Power Tool Trading
Private Limited

GalaNo. 1, Plot No. 5

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

JAPAN
Apex Tool Group Japan
Korin-Kaikan 5F,

Tokyo 105-0011, JAPAN
Phone: +81-3-6450-1840
Fax: +81-3-6450-1841

3-6-23 Shibakoen, Minato-Ku,

Cleco

1123 | Cleco is a registered trademark of Apex Brands, Inc. | © 2023

KOREA

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

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

Apex Tool Group, LLC
Phone: +1 (800) 845-5629
Phone: +1 (919) 387-0099

Fax: +1 (803) 358-7681
www.ClecoTools.com
www.ClecoTools.de
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Homologation of nutrunners

Annex 2
Document no: 003/2024
Date: 08.02.2024 Page 1 of 3
Test sheet no. 2
Machine Capability Study 30 %
Multi-stage tightening system Speed = 189 rpm 100,0 %
Single-stage tightening system ]
Manufacturer:  Apex Tool Group Serial no: 1LJ1088
Test torque: Tq min. + 0.3 (Tq max. - Tq min.) 22,87 Nm
Hard joint (H) 139,14 Nm / Revolution Angle degree 30°
Soft joint (L) 11,16 Nm / Revolution Angle degree 360°
H L
a) Tolerance down / up 20,58 - 25,16 Nm 20,58 - 25,16 Nm
Tolerance down / up 10 % 10 %
Average torque 23,19 Nm 22,32 Nm
Standard deviation 0,34 Nm 0,14 Nm
Torque scatter (99,73%) 2,04 Nm 0,83 Nm
Cm 2,24 5,49
Crnk 1,93 4,17
b) Min. C,, hard/soft (lowest value) 2,24
Min. C, hard/soft (lowest value) 1,93

Note:

Capability is reached if minimum C, value 21.67

SN: ILJ1008 Page 3 of 29





o . onc
Cleco Machine Capability Study Page 1/1
Production Tools Control Sys‘[em
Plant  ATG Westhausen ‘ Operator Name  Sorg Date  22.01.2024
Ord. No. CLBA403 Part type CLBA403 ‘ Contr.item yes
Serial No. 1L.J1088_d Char.Descr. VM 1698-4 Nom.val. 22,87 2,29 i USL 25,16
Serial No. 1024210 Unit Nm 229 'LSL 2058
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name ATG Reference System VM1698-4 Test Electronic  ---
Contr.No. Homologation Reference Transducer 50/1024729 nges. 100
Evaluation from 22.01.2024 10:16:04 to 22.01.2024 10:29:16
Rem.  TQ 30% hard +/-10% * Speed 189 rpm
25 USL
T 245 *************************************** X+3s
T ] X
= 7 \ /ﬁ(L >E\ | ﬁ /\ ﬁ -
¥ 23] Ralmva gk **i’}g 7%\ \\’,’ /yﬁ_/‘/jﬁﬁt\x
g ] | \ / ;é &ZXL X
s 1 - - 3
S 22 x-3s
21
i LSL
\ \ 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 X-3s X+3s
20 LSL )‘< USL 20 LSL USL 0,001
J 7 99,99
1 | = 01
2 16 ! & 99,5
g 2y 95 5
312 g 1 =
9] = RRCY 70 30 =,
= 4 g = 0
Q - T
§ 8 ..q_) o 30 70 &
2 2z 5 5 !
Qo ©
< 4 T 99,5
i @ 0,1
99,99
0 T 0,001 T T T T T T T T T T
21 25
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 22.87 X 23.1901
LSL 20.58 Xmin 22.56 X-3s 22.1684
USL 25.16 Xmax 23.84 X+3s 24.2118
T 4.58 R 1.28 6s 2.0434
N<r> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 P<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method M114 6= Sums
Potential Capability index = Cm 2.24
Critical capability index = C mk 1.93
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH

\\AZDEU-DFS01\Europe\Westhausen\Qual ity\QWE\M esswert\2024\1LJ1088_dM.DFD

SN: ILJ1008 Page 4 of 29
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Cleco Machine Capability Study Page
Production Tools Control System 1/2

Plant ATG Westhausen Operator Name  Sorg Date 22.01.2024
Serial No.  1LJ1088_d Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 22,87

Ord. No CLBA403 Serial N 1024210 LSL 20,58

e enatvo. USL 25,16

Remark TQ 30% hard +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 23,47 23,28 23,84 23,08 22,97 23,60 22,95 23,41 23,18 23,44
102421C VM1698-4 Grad 30,25 29,50 30,25 29,50 28,75 29,50 28,50 29,75 29,25 28,75
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 23,49 22,98 23,19 23,13 22,81 23,05 22,90 23,19 23,29 23,26
102421C VM1698-4 Grad 29,50 28,50 28,75 29,75 28,75 28,50 29,00 30,00 30,50 29,75
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 22,77 22,77 22,70 23,16 23,05 22,92 23,04 23,05 23,74 23,71
102421C VM1698-4 Grad 28,75 29,00 28,25 30,00 29,75 28,75 30,00 30,50 31,00 31,25
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 22,95 23,74 23,71 23,19 22,84 23,41 23,06 22,66 23,63 22,85
102421C VM1698-4 Grad 29,75 31,00 32,00 30,25 28,50 30,50 29,50 28,75 31,00 28,25
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 23,14 23,72 23,05 23,21 23,20 23,62 23,09 23,53 23,63 23,41
102421C VM1698-4 Grad 30,25 31,00 29,00 29,50 29,75 31,25 29,25 31,00 30,00 30,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 23,17 22,97 23,39 23,08 23,07 23,05 23,28 23,61 23,60 23,48
102421C VM1698-4 Grad 29,50 29,25 30,00 29,75 29,25 29,75 30,50 30,50 30,75 29,75
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 23,04 23,16 23,00 23,34 23,60 23,26 23,50 23,09 22,67 22,85
102421C VM1698-4 Grad 29,00 30,00 29,25 30,00 30,00 29,75 31,00 29,50 28,00 28,75
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 23,04 23,51 23,62 23,51 22,59 23,72 22,73 23,36 23,64 22,61
102421C VM1698-4 Grad 29,25 30,75 30,00 29,50 28,00 30,75 28,00 30,75 30,75 27,75

Apex Tool Group GmbH

\\AZDEU-DFS01\Europe\Westhausen\Quality\QWE\M esswert\2024\ILJ1088_dM.DFD
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Cleco Machine Capability Study Page
Production Tools Control System 2/2

Plant ATG Westhausen Operator Name Sorg Date 22.01.2024
Serial No.  1LJ1088_d Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 22,87

Ord. No CLBA403 Serial N 1024210 LSL 20,58

e enat No. USL 25,16

Remark TQ 30% hard +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
102421C VM1698-4 Nm 23,33 23,46 22,99 22,57 23,28 22,66 22,86 23,28 22,56 23,61
102421C VM1698-4 Grad 29,75 30,25 29,00 28,75 30,25 28,75 28,50 29,75 28,25 31,75
Char.No. Char.Descr. Unit X91 X92 X93 Xo4 X95 X96 X97 X98 X99 X100
102421C VM1698-4 Nm 22,82 22,87 23,69 22,83 22,64 23,02 22,70 23,76 23,71 22,77
102421C VM1698-4 Grad 29,25 30,00 31,00 28,25 28,25 29,50 28,75 32,75 32,25 29,75

Apex Tool Group GmbH

\\AZDEU-DFS01\Europe\Westhausen\Quality\QWE\M esswert\2024\ILJ1088_dM.DFD
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Homologation of nutrunners

Model:
Serial no:

Torque graphs
CLBA403
ILJ1088

SN: ILJ1008 Page 7 of 29

Machine Capability Study 30 %

Angle degree: 30°
Test torque: 22,9 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Cleco Machine Capability Study Page 1/1
Production Tools Control Sys‘[em
Plant  ATG Westhausen ‘ Operator Name  Sorg Date  22.01.2024
Ord. No. CLBA403 Part type CLBA403 ‘ Contr.item yes
Serial No. 1L.J1088 ¢ Char.Descr. VM 1698-4 Nom.val. 22,87 2,29 i USL 25,16
Serial No. 1024210 Unit Nm 229 'LSL 2058
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name ATG Reference System VM1698-4 Test Electronic  ---
Contr.No. Homologation Reference Transducer 50/1024729 nges. 100
Evaluation from 22.01.2024 10:29:47 to 22.01.2024 10:42:59
Rem.  TQ 30% soft +/-10% * Speed 189 rpm
25{ USL
1 24
S
Z. -
=
i 23
[ce) | =
® I, - —"-"—-"—-"—-"—-—-— - — - Q- — - — - — - —~5_,O - — - — - — X+3s
g ]
g ] 2 X~ Xo2d DX XL QZ%;@W 1%
S SR i ,
> 22 B R T T I s o S A TR AR A W X-3s
21
i LSL
\ \ T T \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-3s _X+3s X-3s _ X+3s
305t - USL_ 4, LSL S USL 4 501
1 r 1 99,99 f
T o5 . s T [ — 01
27 : : el 99,5 &
8 20 | | 208 4 0% — 5
S ! ! - S s 70 : : 3 =
= 154 [ \‘ 15 g =M ‘ ‘ o
TR ] "2 o a3 | | 70 &
= = | = () | ! |
8 10+ o | \ : —10 E 5 I 95 l
< .- I, S et — 99,5
57 | | | 5 0,1 / : ,
E Ly | | F A B — 99,99
0 T T ‘ T 1T [ LI L L 0 0,001 T T T T T T T T T T T T T T T T
21 22 23 24 25 21 22 23 24 25
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 22.87 X 22.3203
LSL 20.58 Xmin 22.05 X-3s 21.9034
USL 25.16 Xmax 22.63 X+3s 22.7372
T 4.58 R 0.58 6s 0.8338
N<r> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 P<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method M114 6= Sums
Potential Capability index = Cm 5.49
Critical capability index = C mk 4.17
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  Sorg Date 22.01.2024
Serial No.  1LJ1088_c Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 22,87

Ord. No CLBA403 Serial N 1024210 LSL 20,58

e enatvo. USL 25,16

Remark TQ 30% soft +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 22,37 22,63 22,37 22,37 22,54 22,27 22,43 22,30 22,44 22,41
102421C VM1698-4 Grad 363,75 | 374,00 365,75 365,75 369,00 360,50 367,50 @ 360,25 @ 368,25 365,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 22,30 22,33 22,23 22,30 22,32 22,31 22,27 22,24 22,23 22,33
102421C VM1698-4 Grad 360,75 = 364,50 361,00 361,25 363,75 360,75 361,75 @ 361,00 361,00 363,75
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 22,32 22,28 22,31 22,41 22,20 22,32 22,31 22,31 22,34 22,29
102421C VM1698-4 Grad 366,50 @ 363,75 363,00 368,25 362,00 365,75 361,75 @ 362,75 @ 372,75 365,75
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 22,46 22,37 22,27 22,48 22,45 22,30 22,24 22,31 22,09 22,05
102421C VM1698-4 Grad 367,50 @ 365,75 370,00 372,00 364,50 359,50 360,50 @ 360,50 @ 357,25 358,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 22,12 22,17 22,10 22,12 22,16 22,06 22,39 22,44 22,29 22,30
102421C VM1698-4 Grad 358,25 = 360,25 358,75 358,50 358,75 359,25 369,50 @ 374,00 366,00 362,25
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 22,39 22,28 22,60 22,16 22,37 22,50 22,32 22,40 22,21 22,38
102421C VM1698-4 Grad 359,25 '« 357,00 363,00 352,50 359,00 361,25 359,00 @ 360,25 @ 356,25 360,50
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 22,11 22,27 22,42 22,17 22,37 22,51 22,29 22,34 22,47 22,56
102421C VM1698-4 Grad 349,50 @ 355,75 362,25 351,75 358,75 362,50 358,00 @ 360,25 @ 361,50 366,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 22,50 22,39 22,34 22,63 22,41 22,63 22,44 22,58 22,52 22,25
102421C VM1698-4 Grad 365,50 @ 363,00 356,25 364,75 362,00 364,50 360,75 | 363,25 @ 362,75 356,25

Apex Tool Group GmbH

\\AZDEU-DFS01\Europe\Westhausen\Quality\QWE\M esswert\2024\ILJ1088_cM.DFD
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Cleco Machine Capability Study Page

Production Tools Control System 2/2
Plant ATG Westhausen Operator Name Sorg Date 22.01.2024
Serial No.  1LJ1088_c Characteristic
Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 22,87
ord. No CLBA403 ial 1024210 LSL 20,58
e Serial No. USL 25,16

Remark TQ 30% soft +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 22,33 22,58 22,44 22,15 22,14 22,26 22,54 22,35 22,10 22,15
102421C VM1698-4 Grad 362,50 | 364,50 | 363,75 | 355,50 | 354,25 | 357,50 | 364,75 | 359,25 | 352,25 | 353,50
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 X98 X99 X100
102421C VM1698-4 Nm 22,20 22,15 22,29 22,21 22,17 22,09 22,15 22,20 22,16 22,31
102421C VM1698-4 Grad 355,00 | 354,25 | 357,75 | 357,50 | 353,50 | 351,75 | 351,25 | 355,75 | 350,50 | 358,00
Apex Tool Group GmbH \\AZDEU-DFS01\Europe\Westhausen\Quality\QWE\M esswert\2024\ILJ1088_cM.DFD
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Homologation of nutrunners

Model:
Serial no:

Torque graphs
CLBA403
ILJ1088

SN: ILJ1008 Page 11 of 29

Machine Capability Study 30 %

Angle degree: 360°
Test torque: 22,9 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed





Homologation of nutrunners

Document no: 003/2024
Date: 08.02.2024
Test sheet no. 3
Machine Capability Study 80 %
Multi-stage tightening system Speed = 189 rpm
Single-stage tightening system |
Manufacturer: Apex Tool Group Serial no: 1LJ1088
Test torque: Tq min. + 0.8 (Tg max. - Tg min.) 35,82 Nm
Hard joint (H) 215,45 Nm / Revolution Angle degree
Soft joint (L) 17,28 Nm / Revolution Angle degree
H
a) Tolerance down / up 32,24 -39,40 Nm
Tolerance down / up 10 %
Average torque 35,91 Nm
Standard deviation 0,48 Nm
Torque scatter (99,73%) 2,89 Nm
Cn 2,48
Crk 2,42
b) Min. C,, hard/soft (lowest value) 2,48
Min. C, hard/soft (lowest value) 2,42

Note:

Capability is reached if minimum C,, value 21.67

SN: ILJ1008 Page 12 of 29

Annex 2

Page 2 of 3

100,0 %

30°
360°
L

32,24 -39,40 Nm
10 %
34,57 Nm
0,23 Nm
1,39 Nm
5,13
3,34
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Production Tools Control Sys‘[em
Plant  ATG Westhausen ‘ Operator Name  Sorg Date  31.01.2024
Ord. No. CLBA403 Part type CLBA403 ‘ Contr.item yes
Serial No. 1LJ1088_h Char.Descr. VM 1698-4 Nom.val. 35,82 3,58 i USL 39,40
Serial No. 1024210 Unit Nm 358 'LSL 3224
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name ATG Reference System VM1698-4 Test Electronic  ---
Contr.No. Homologation Reference Transducer 50/1024729 nges. 100
Evaluation from 31.01.2024 09:26:55 to 31.01.2024 09:40:07
Rem.  TQ 80% hard +/-10% * Speed 189 rpm
q uSsL
39+
38 3
J g X+3s
E 377
= 37 -
3 36— 5
o 1
S35
g ; X-3s
344
33
325 \ \ 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 x-3s _ X+3s
o5 7LSL ‘ )‘< ‘ USLﬁ o5 LSL >‘( USL 0,001
] C 1 99,99
T4 \ | \ P o | 01
220 \ : \ -20 & 99,5 ‘
g - ) - g %5 °
g 15 o | F158 = 70 30 =
2 ] | | "LE o 2
2 / Fo2 5 95 1
o | | . &
< 5] 5 © 99,5
] | | C x 0,1
] ] r 99,99
07—W 1 [ ‘ TTTT ‘ TTTT ‘ T T 0 0,001 T T 1T T 1T 1T T T 17T T 1T LI T T 1T LI T
32 33 34 35 36 37 38 39 32 33 34 35 36 37 38 39
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 35.82 X 35.9080
LSL 32.24 Xmin 34.75 X-3s 34.4654
USL 39.40 Xmax 36.91 X+3s 37.3506
T 7.16 R 2.16 6s 2.8853
N<T> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 P<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method M114 6= Sums
Potential Capability index = Cm 2.48
Critical capability index = C mk 2.42
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  Sorg Date 31.01.2024
Serial No.  1LJ1088_h Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 35,82

Ord. No CLBA403 ial 1024210 LSL 32,24

e Serial No. USL 39,40

Remark TQ 80% hard +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 36,46 36,38 35,54 36,35 36,91 35,77 35,75 36,20 36,13 36,03
102421C VM1698-4 Grad 30,25 30,75 28,50 30,25 31,00 28,75 28,75 29,75 29,75 29,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 36,07 36,03 36,25 36,49 35,92 35,90 36,31 35,24 35,84 36,39
102421C VM1698-4 Grad 29,50 30,00 30,00 30,25 29,25 29,00 29,75 27,75 29,50 30,50
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 35,59 35,85 36,40 35,95 36,12 35,25 36,13 36,15 36,10 36,53
102421C VM1698-4 Grad 29,25 29,50 30,50 30,00 29,75 28,50 30,00 29,75 29,75 30,75
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 35,71 36,13 36,22 35,74 35,53 35,69 35,39 35,50 35,36 36,61
102421C VM1698-4 Grad 29,50 30,00 30,00 29,25 29,00 29,00 28,50 28,50 28,75 31,25
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 36,11 36,78 35,24 35,11 36,07 36,17 36,68 36,05 35,39 36,29
102421C VM1698-4 Grad 30,25 31,75 28,75 28,75 30,50 30,50 31,50 30,50 29,25 31,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 36,54 35,08 35,96 36,13 35,76 35,42 36,21 35,76 36,42 36,20
102421C VM1698-4 Grad 31,25 28,50 30,25 30,50 29,75 29,00 30,50 29,50 30,75 31,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 35,09 36,06 36,24 36,59 35,59 36,64 35,93 36,19 36,40 36,47
102421C VM1698-4 Grad 28,50 30,25 30,25 31,75 29,50 31,25 29,75 30,50 31,00 31,25
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 36,44 35,46 35,62 34,75 35,06 35,59 36,11 36,14 35,41 34,90
102421C VM1698-4 Grad 31,00 29,25 29,00 27,75 28,75 30,25 31,25 31,00 29,50 28,50

Apex Tool Group GmbH
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Cleco Machine Capability Study Page
Production Tools Control System 2/2

Plant ATG Westhausen Operator Name Sorg Date 31.01.2024
Serial No.  1LJ1088_h Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 35,82

Ord. No CLBA403 Serial N 1024210 LSL 32,24

e enat No. USL 39,40

Remark TQ 80% hard +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
102421C VM1698-4 Nm 35,55 35,71 35,89 35,75 35,83 36,47 35,57 35,93 35,11 36,37
102421C VM1698-4 Grad 30,25 30,25 30,75 30,00 30,50 31,50 29,50 30,25 29,00 31,50
Char.No. Char.Descr. Unit X91 X92 X93 Xo4 X95 X96 X97 X98 X99 X100
102421C VM1698-4 Nm 35,96 34,89 36,37 35,85 36,23 34,95 35,35 36,19 35,89 34,98
102421C VM1698-4 Grad 30,50 29,00 31,25 30,25 31,00 28,50 29,00 30,75 30,50 28,75

Apex Tool Group GmbH
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Homologation of nutrunners

Model:
Serial no:

Torque graphs
CLBA403
1LJ1088

SN: ILJ1008 Page 16 of 29

Machine Capability Study 80 %

Angle degree: 30°
Test torque: 35,8 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed





Cleco Machine Capability Study Page 1/1

Production Tools Control System
Plant  ATG Westhauisen | Operator Name  Sorg Date  31.01.2024
Ord. No. CLBA403 Part type CLBA403 ‘ Contr.item yes
Serial No. 1LJ1088_g Char.Descr. VM 1698-4 Nom.val. 35,82 3,58 i USL 39,40

Serial No. 1024210 Unit Nm 358 ILSL 3224 |

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name ATG Reference System  VM1698-4 Test Electronic  ---
Contr.No. Homologation Reference Transducer 50/1024729 nges. 100
Evaluation from 31.01.2024 09:52:32 to 31.01.2024 10:05:44

Rem.  TQ 80% soft +/-10% * Speed 189 rpm

. usL
39+
38 =
T
E a7
= 37 .
< 1
o 361
S 1 X+3s
— .
= &3 b
>
34E X-3s
33
32 \ \ 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 X-3s _ X+3s
255k —X USL »s LSL —x USL 6,001
3 L 1 99,99 ‘ ‘ ‘
T |l | = Y 0.1
%20 | F20 & 99,5 ‘ ; ]
s 7 o ) ' 95 E—— 5
515 | 15 & . =
o q A [ F = Ry 70 ‘ ‘ 30 ,
© ] | /‘ ‘\ | - g z__‘ 30 | | 70 o
510 . -10 5 EE A i
S | - 5 | o !
g | il | . B F
< 5 - \ O 5 o / ] 99,5
b | | 1 C o 0,1 T
31 m C | | | 99,99
0 ‘\\\\‘\\\\‘\\\\[\\\\‘\\\\‘\\\\‘\\\\‘\\ 0 0,001 T T 1T T 1T L L L L LI T
32 33 34 35 36 37 38 39 32 33 34 35 36 37 38 39
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 35.82 X 34.5687
LSL 32.24 Xmin 34.07 X-3s 33.8712
USL 39.40 Xmax 35.16 X+3s 35.2662
T 7.16 R 1.09 6s 1.3949
N<T> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 P<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method M114 6= Sums
Potential Capability index = Cm 5.13
Critical capability index = C mk 3.34
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\AZDEU-DFS01\Europe\Westhausen\Quality\QWE\M esswert\2024\1LJ1088_gM.DFD
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Plant ATG Westhausen Operator Name  Sorg Date 31.01.2024
Serial No.  1LJ1088_g Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 35,82

Ord. No CLBA403 ial 1024210 LSL 32,24

e Serial No. USL 39,40

Remark TQ 80% soft +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 34,62 34,90 35,07 34,68 34,88 35,16 34,83 34,53 34,85 34,95
102421C VM1698-4 Grad 351,25 | 358,50 353,50 351,50 351,50 364,25 357,00 @ 352,75 @ 353,00 359,50
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 34,67 34,79 35,00 34,69 34,93 34,98 34,74 34,93 34,71 34,90
102421C VM1698-4 Grad 351,50 @ 357,25 353,75 354,00 353,75 354,25 354,25 | 355,25 | 353,75 353,75
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 34,49 34,51 34,70 34,49 34,50 34,77 34,48 34,25 34,57 34,41
102421C VM1698-4 Grad 349,25 | 348,75 359,00 354,25 352,75 358,25 350,50 @ 351,75 @ 353,25 353,25
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 34,74 34,63 34,67 34,34 34,84 34,45 34,40 34,77 34,69 34,54
102421C VM1698-4 Grad 360,75 | 364,00 357,25 357,00 361,50 360,50 354,75 | 368,00 @ 363,00 356,75
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 34,83 34,34 34,43 34,62 34,26 34,74 34,31 34,26 34,48 34,25
102421C VM1698-4 Grad 366,25 | 355,25 360,50 358,25 357,75 363,75 356,50 @ 360,00 @ 356,50 361,50
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 34,44 34,61 34,50 34,49 34,66 34,39 34,73 34,41 34,45 34,71
102421C VM1698-4 Grad 362,00 362,00 365,75 359,75 370,25 362,00 368,25 | 361,75 @ 362,75 372,75
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 34,40 34,89 34,20 34,68 34,66 34,63 34,21 34,36 34,70 34,65
102421C VM1698-4 Grad 361,25 @ 371,00 362,25 366,25 375,00 370,75 354,75 | 362,25 @ 364,00 365,25
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 34,88 34,73 34,61 34,60 34,55 34,62 34,46 34,44 34,67 34,21
102421C VM1698-4 Grad 371,50 @ 363,00 362,75 366,75 360,00 362,50 365,75 | 358,75 @ 363,75 361,25

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Control System 212
Plant ATG Westhausen Operator Name Sorg Date 31.01.2024
Serial No.  1LJ1088_g Characteristic
Parttype  CLBA403 Char.Descr.  VM1698-4 T S
Ord. No CLBA403 ial 1024210 LSL S
. No. Serial No. USsL 39,40

Remark TQ 80% soft +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 34,36 34,71 34,54 34,36 34,17 34,58 34,08 34,64 34,42 34,63
102421C VM1698-4 Grad 356,25 | 362,00 | 366,50 | 358,50 | 353,75 | 365,00 | 352,75 | 361,00 | 364,25 @ 362,75
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 X98 X99 X100
102421C VM1698-4 Nm 34,44 34,38 34,08 34,43 34,60 34,07 34,36 34,08 34,41 34,42
102421C VM1698-4 Grad 356,50 | 365,75 | 355,25 | 361,75 | 366,75 | 353,50 | 358,75 | 356,75 | 362,50 @ 357,00
Apex Tool Group GmbH \\AZDEU-DFS01\Europe\Westhausen\Quality\QWE\M esswert\2024\ILJ1088_gM.DFD
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Homologation of nutrunners

Model:
Serial no:

Torque graphs
CLBA403
1LJ1088

SN: ILJ1008 Page 20 of 29

Machine Capability Study 80 %

Angle degree: 360°
Test torque: 35,8 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed





Homologation of nutrunners

Document no: 003/2024
Date: 08.02.2024
Test sheet no. 4
Machine Capability Study 100 %
Multi-stage tightening system Speed = 189 rpm
Single-stage tightening system O
Manufacturer: Apex Tool Group Serial no: 1LJ1088
Test torque: Tq max. 41,00 Nm
Hard joint (H) 246,47 Nm / Revolution Angle degree
Soft joint (L) 19,77 Nm / Revolution Angle degree
H
a) Tolerance down / up 36,90 - 45,10 Nm
Tolerance down / up 10 %
Average torque 41,08 Nm
Standard deviation 0,64 Nm
Torque scatter (99,73%) 3,84 Nm
Cn 2,13
Crk 2,09
b) Min. C,, hard/soft (lowest value) 2,13
Min. C, hard/soft (lowest value) 2,09

Note:

Capability is reached if minimum C,, value 21.67

SN: ILJ1008 Page 21 of 29

Annex 2

Page 3 of 3

100,0 %

30°
360°
L

36,90 - 45,10 Nm
10 %
39,55 Nm
0,22 Nm
1,32 Nm
5,93
3,83





Cleco Machine Capability Study Page 1/1

Production Tools Control System
Plant  ATG Westhauisen | Operator Name  Sorg Date  24.01.2024
Ord. No. CLBA403 Part type CLBA403 ‘ Contr.item yes
Serial No. 1LJ1088 b Char.Descr. VM 1698-4 Nom.val. 41,00 4,10 i USL 45,10

Serial No. 1024210 Unit Nm  -410 ILSL 36%0 |

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name ATG Reference System  VM1698-4 Test Electronic  ---
Contr.No. Homologation Reference Transducer 50/1024729 nges. 100
Evaluation from 24.01.2024 07:53:33 to 24.01.2024 08:08:24

Rem.  TQ 100% hard +/-10% * Speed 189 rpm

45° usL
447
Tas- X+3s
E 1
Z.42
Y .1
0 41—
()] |
@ 3
S 40
~ 307 X-3s
38~
37 f; LSL
\ \ 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 X-3s _ X+3s
20 LSL ‘ >‘< ‘ USL 20 LSL >‘< USL 0,001
i | 1 99,99 ‘
1 | | = | 0,1
%16 ‘ ‘ 16 & 99,5
- | | oz, 0w :
g 127 | | 28 = 70 30 =
2, | | . & 3
Q - T
£ 8- | | g = o 30 70 &
3 L2 5 5 !
2 | | s
< 4 4 © 99,5
‘ @ 0,1
| i 99,99
077_1' \H‘HH‘HH‘H 0 0,001 T TTTT TTTT TTTT T 1T T T TT TTTT T 1T T T TT T
37 38 39 40 41 42 43 44 45 37 38 39 40 41 42 43 44 45
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 41.00 X 41.0786
LSL 36.90 Xmin 39.55 X-3s 39.1576
USL 45.10 Xmax 42.25 X+3s 42.9996
T 8.20 R 2.70 6s 3.8419
N<T> 100 p<r> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 P<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method M114 6= Sums
Potential Capability index = Cm 2.13
Critical capability index = C mk 2.09
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\AZDEU-DFS01\Europe\Westhausen\Quality\QWE\M esswert\2024\|LJ1088_bM.DFD
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Production Tools Control System 1/2

Plant ATG Westhausen Operator Name  Sorg Date 24.01.2024
Serial No.  1LJ1088_b Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 41,00

Ord. No CLBA403 ial 1024210 LSL 36,90

e Serial No. USL 45,10

Remark TQ 100% hard +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 40,40 39,98 40,73 41,44 41,45 41,05 41,34 41,14 40,98 41,16
102421C VM1698-4 Grad 30,00 29,25 30,50 31,75 32,00 31,25 31,75 31,25 31,25 31,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 39,78 41,27 41,03 41,09 41,16 41,60 40,66 41,53 41,61 41,62
102421C VM1698-4 Grad 29,25 31,75 31,00 31,50 31,25 31,75 30,25 31,50 31,00 30,75
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 41,09 40,93 41,56 41,99 40,30 40,36 40,90 40,25 40,80 40,10
102421C VM1698-4 Grad 30,00 29,75 31,25 32,00 29,00 29,25 30,00 29,25 30,00 28,50
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 41,87 40,56 41,99 40,36 41,24 42,02 41,82 41,44 41,58 41,20
102421C VM1698-4 Grad 31,75 29,50 32,00 29,50 30,75 32,50 32,00 31,00 30,25 30,25
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 41,77 42,10 42,25 41,52 41,23 40,39 41,73 40,56 40,60 40,91
102421C VM1698-4 Grad 31,25 32,25 32,00 30,00 30,00 28,50 30,25 28,25 28,50 29,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 41,93 41,40 41,11 40,70 41,66 40,41 39,97 41,13 39,55 41,08
102421C VM1698-4 Grad 31,50 30,50 30,25 29,00 31,75 28,50 28,25 30,25 27,00 29,25
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 39,82 39,89 40,28 41,31 41,21 41,57 41,76 41,41 39,84 41,00
102421C VM1698-4 Grad 27,75 27,50 29,00 31,00 30,75 31,25 32,00 31,50 28,50 30,75
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 41,12 41,16 40,99 40,72 41,18 41,97 41,69 41,52 41,55 42,01
102421C VM1698-4 Grad 31,00 30,75 30,25 29,00 30,50 32,50 31,75 31,50 31,00 31,75

Apex Tool Group GmbH
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Production Tools Control System 2/2

Plant ATG Westhausen Operator Name Sorg Date 24.01.2024
Serial No.  1LJ1088_b Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 41,00

Ord. No CLBA403 Serial N 1024210 LSL 36,90

e enat No. USL 45,10

Remark TQ 100% hard +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
102421C VM1698-4 Nm 41,84 40,57 40,44 42,18 41,02 40,34 40,07 40,69 40,91 40,91
102421C VM1698-4 Grad 31,25 29,25 28,50 31,75 29,50 28,25 27,75 28,50 29,00 29,25
Char.No. Char.Descr. Unit X91 X92 X93 Xo4 X95 X96 X97 X98 X99 X100
102421C VM1698-4 Nm 41,93 41,65 40,29 40,94 40,80 41,94 40,64 41,76 41,59 39,97
102421C VM1698-4 Grad 32,00 31,25 29,00 30,00 29,50 32,00 29,50 31,50 31,00 27,75

Apex Tool Group GmbH

\\AZDEU-DFS01\Europe\Westhausen\Quality\QWE\M esswert\2024\1LJ1088_bM.DFD

SN: ILJ1008 Page 24 of 29






Homologation of nutrunners

Model:
Serial no:

Torque graphs
CLBA403
1LJ1088
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Machine Capability Study 100 %

Angle degree: 30°
Testtorque: 41,0 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Cleco Machine Capability Study Page 1/1
Production Tools Control Sys‘[em
Plant  ATG Westhausen ‘ Operator Name  Sorg Date  24.01.2024
Ord. No. CLBA403 Part type CLBA403 ‘ Contr.item yes
Serial No. 1LJ1088_a Char.Descr. VM 1698-4 Nom.val. 41,00 4,10 i USL 45,10
,,,,,,,,,, R —
Serial No. 1024210 Unit Nm -4,10 : LSL 36,90
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name ATG Reference System VM1698-4 Test Electronic  ---
Contr.No. Homologation Reference Transducer 50/1024729 nges. 100
Evaluation from 24.01.2024 08:48:34 to 24.01.2024 09:12:35
Rem.  TQ 100% soft +/-10% * Speed 189 rpm
45 USL
447
1437
E A
£.42
o 41
g - 43
— 40j 777777777777777777777777777777777777777 X+3S
S v S L0 SN s el o R - Al s SN
! §<)<><
39 4" "—- """ —""—"-"—"-"—' - —' - — - —' - — - — - —&% — - — &£ — - — = — - — - — X-3s
387
37 = LSL
\ \ T T \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-3s _X+3s X-3s _ x+3s
255k —x USL_ 25 LSL e USL 0,001
] C 1 99,99
T Ll = N 0.1
220 Cr -20 & 99,5 T
g (. - & 4 0% | 3 5
315 ‘ 15 & ‘ =
o I 1 r = RRCY 70 ‘ 30 ,
© ] | \“ | - E’- z__‘ 30 | 70 o
5 10 | . ~10 % : —
2 “ Eo2 5 95 1
o ] | | = < ‘
< 5 5 © : 99,5
] I I C 04 0,1
] \ r , 99,99
0 \\‘\H\‘\\H‘HHM\H‘HH‘HH‘HH‘HH‘H 0 0,001 T TTTT TTTT T T 1T T TT T T TT TTTT T 1T T T TT T
37 38 39 40 41 42 43 44 45 37 38 39 40 41 42 43 44 45
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 41.00 X 39.5488
LSL 36.90 Xmin 39.01 X-3s 38.8578
USL 45.10 Xmax 40.03 X+3s 40.2398
T 8.20 R 1.02 6s 1.3820
N<r> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 P<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method M114 6= Sums
Potential Capability index = Cm 5.93
Critical capability index = C mk 3.83
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.

1
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Plant ATG Westhausen Operator Name  Sorg Date 24.01.2024
Serial No.  1LJ1088_a Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 41,00

Ord. No CLBA403 ial 1024210 LSL 36,90

e Serial No. USL 45,10

Remark TQ 100% soft +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 39,60 39,28 39,19 39,58 39,41 39,93 39,92 39,64 39,54 39,84
102421C VM1698-4 Grad 359,25 = 358,25 356,75 360,75 353,00 365,25 365,75 | 371,25 @ 369,00 369,25
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 39,43 39,76 40,03 39,67 39,84 39,73 39,95 39,80 39,93 39,67
102421C VM1698-4 Grad 356,75 | 364,00 370,00 366,00 372,00 362,75 371,00 370,75 @ 367,75 358,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 39,79 39,97 39,66 39,50 39,77 39,25 39,75 39,66 39,43 39,65
102421C VM1698-4 Grad 360,75 @ 367,25 368,75 358,50 361,75 353,75 367,25 | 360,50 @ 355,25 369,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 39,39 39,47 39,77 39,44 39,24 39,63 39,42 39,87 39,53 39,17
102421C VM1698-4 Grad 363,50 @ 359,00 361,00 357,75 361,00 362,75 354,50 @ 365,25 @ 366,75 361,25
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 39,34 39,37 39,63 39,27 39,27 39,64 39,41 39,60 39,44 39,55
102421C VM1698-4 Grad 356,75 | 358,50 364,00 362,75 359,75 363,50 357,25 | 369,25 @ 365,75 363,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 39,50 39,94 39,47 39,24 39,80 39,47 39,63 39,51 39,71 39,56
102421C VM1698-4 Grad 358,75 | 367,50 367,00 356,25 366,00 366,75 370,25 | 362,00 362,50 367,75
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 39,42 39,48 39,76 39,66 39,04 39,64 39,31 39,61 39,26 39,38
102421C VM1698-4 Grad 359,75 | 359,00 366,50 365,75 351,50 367,25 358,75 | 365,00 363,25 360,75
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 39,56 39,64 39,51 39,32 39,71 39,01 39,15 39,35 39,65 39,35
102421C VM1698-4 Grad 363,00 @ 368,00 368,25 360,00 362,00 357,25 355,75 | 356,50 @ 369,25 360,00

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Control System 212
Plant ATG Westhausen Operator Name Sorg Date 24.01.2024
Serial No.  1LJ1088_a Characteristic
Parttype  CLBA403 Char.Descr.  VM1698-4 T Sy
Ord. No CLBA403 ial 1024210 LSL S
. No. Serial No. USsL 45,10

Remark TQ 100% soft +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 39,56 39,43 39,29 39,41 39,81 39,06 39,19 39,37 39,43 39,22
102421C VM1698-4 Grad 361,75 | 364,75 | 363,25 | 360,00 | 364,50 @ 356,75 | 361,75 | 360,00 | 359,50 @ 362,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 X98 X99 X100
102421C VM1698-4 Nm 39,84 39,91 39,63 39,86 39,73 39,45 39,47 39,72 39,76 39,48
102421C VM1698-4 Grad 366,00 | 379,50 | 366,25 | 369,50 | 362,75 | 355,00 | 356,00 @ 368,00 | 362,00 @ 358,50
Apex Tool Group GmbH \\AZDEU-DFS01\Europe\Westhausen\Quality\QWE\M esswert\2024\ILJ1088_aM.DFD
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Homologation of nutrunners

Model:
Serial no:

Torque graphs
CLBA403
ILJ1088
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Machine Capability Study 100 %

Angle degree: 360°
Test torque: 41,0 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

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

Annex 2
Document no: 003/2024
Date: 08.02.2024 Page 1 of 3
Test sheet no. 2
Machine Capability Study 30 %
Multi-stage tightening system Speed = 189 rpm 100,0 %
Single-stage tightening system O
Manufacturer:  Apex Tool Group Serial no: 1LJ1089
Test torque: Tq min. + 0.3 (Tq max. - Tq min.) 22,87 Nm
Hard joint (H) 138,50 Nm / Revolution Angle degree 30°
Soft joint (L) 11,25 Nm / Revolution Angle degree 360°
H L
a) Tolerance down / up 20,58 - 25,16 Nm 20,58 - 25,16 Nm
Tolerance down / up 10 % 10 %
Average torque 23,08 Nm 22,51 Nm
Standard deviation 0,25 Nm 0,12 Nm
Torque scatter (99,73%) 1,50 Nm 0,75 Nm
Cm 3,06 6,11
Crnk 2,78 5,14
b) Min. C,, hard/soft (lowest value) 3,06
Min. C, hard/soft (lowest value) 2,78
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 Westhauisen | Operator Name  Sorg Date  24.01.2024
Ord. No. CLBA403 Part type CLBA403 ‘ Contr.item yes
Serial No. 1L.J1089 _d Char.Descr. VM 1698-4 Nom.val. 22,87 2,29 i USL 25,16

Serial No. 1024210 Unit Nm 229 ILSL 2058 |

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name ATG Reference System  VM1698-4 Test Electronic  ---
Contr.No. Homologation Reference Transducer 50/1024729 nges. 100
Evaluation from 24.01.2024 10:34:56 to 24.01.2024 10:49:47

Rem.  TQ 30% hard +/-10% * Speed 189 rpm

25{ USL
T 24 -
5247—7—7—f—f—f—f—f—f—f—f—f—f—f% ffffffffffff X+3s
2 - \ xxx A T TAT A, A i
= 7 ] \ \ \ \ I\ s
< I 2 [ 2 A 2 2 - oSl . s\ AT Al
T 23 %)ﬁf W@ oo / =/ X
2 s /7Y
= - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — X-3s
e
21
7 LSL
\ \ T T \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X3s  X+3s X-3s _ X+3s
o5 7LSL ‘ )f ‘ USLﬁ o5 LSL >‘< USL 0,001
3 L 1 99,99 ‘
I | | | P = | 0.1
%20 ‘ ‘ =20 & 99,5
5 - | | SR 5
g 15 | | F158 = 70 30 =
e | | - & T 0
Q - ~ - T
£ 107 | | F10 £ o 30 70 &
2 Fo2 5 95 1
o 3 | C o
< 54 F5 © 99,5
1 ‘ C @ 0,1
31 L/ C ‘ 99,99
0 T T ‘ T 1T [ T LI LA B B 0 0,001 T T T T T T T T T T T
21 22 23 24 25 21 22 25
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 22.87 X 23.0828
LSL 20.58 Xmin 22.70 X-3s 22.3343
USL 25.16 Xmax 23.68 X+3s 23.8313
T 4.58 R 0.98 6s 1.4970
N<r> 100 p<r> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 P<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method M114 6= Sums
Potential Capability index = Cm 3.06
Critical capability index = C mk 2.78
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  Sorg Date 24.01.2024
Serial No.  1LJ1089_d Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 22,87

Ord. No CLBA403 Serial N 1024210 LSL 20,58

e enatvo. USL 25,16

Remark TQ 30% hard +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 22,76 22,87 22,94 23,06 23,09 23,49 23,66 23,08 23,07 22,85
102421C VM1698-4 Grad 29,75 29,75 30,25 30,50 30,25 31,75 31,50 30,50 30,25 30,25
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 23,28 23,05 23,28 22,95 23,26 22,91 22,77 23,04 23,41 22,97
102421C VM1698-4 Grad 31,25 30,50 31,50 30,50 31,25 30,25 29,50 30,00 30,25 29,75
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 22,81 22,79 23,01 22,90 22,72 22,91 22,81 22,97 22,76 22,71
102421C VM1698-4 Grad 29,00 29,75 30,00 30,00 28,50 29,75 29,50 30,00 29,50 29,75
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 23,03 22,88 23,32 23,00 23,48 22,95 23,40 23,05 23,26 22,94
102421C VM1698-4 Grad 30,25 30,00 31,50 29,75 31,75 30,00 30,75 29,50 30,00 29,75
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 23,49 23,53 23,01 23,16 23,37 23,18 22,94 23,34 23,12 23,09
102421C VM1698-4 Grad 31,00 31,25 29,25 30,25 30,00 30,25 29,50 30,75 29,75 29,25
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 22,82 23,43 23,12 23,07 22,98 23,57 23,16 22,82 23,20 23,22
102421C VM1698-4 Grad 29,25 30,50 29,25 29,75 29,50 31,25 30,50 29,00 29,50 30,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 23,47 22,90 22,99 23,04 23,06 23,19 22,95 23,62 22,98 22,81
102421C VM1698-4 Grad 30,75 29,25 29,50 29,50 29,75 29,75 29,75 31,50 30,25 29,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 23,34 22,84 22,80 23,41 22,98 23,34 23,01 22,76 23,01 22,95
102421C VM1698-4 Grad 30,75 28,75 28,50 30,25 29,00 30,50 29,25 28,50 29,25 28,75
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Production Tools Control System 2/2

Plant ATG Westhausen Operator Name Sorg Date 24.01.2024
Serial No.  1LJ1089_d Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 22,87

Ord. No CLBA403 Serial N 1024210 LSL 20,58

e enat No. USL 25,16

Remark TQ 30% hard +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
102421C VM1698-4 Nm 22,76 23,03 22,85 23,47 22,77 22,86 22,74 22,96 22,98 22,88
102421C VM1698-4 Grad 29,00 30,50 29,50 31,25 29,75 29,50 29,50 29,75 29,75 29,75
Char.No. Char.Descr. Unit X91 X92 X93 Xo4 X95 X96 X97 X98 X99 X100
102421C VM1698-4 Nm 23,38 22,70 23,55 22,95 23,27 23,28 23,03 23,49 23,68 23,09
102421C VM1698-4 Grad 31,25 29,75 31,25 29,75 30,50 31,00 30,25 31,50 32,00 30,50

Apex Tool Group GmbH
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Homologation of nutrunners

Model:
Serial no:

Torque graphs
CLBA403
ILJ1089
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Machine Capability Study 30 %

Angle degree: 30°
Test torque: 22,9 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed





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

Plant  ATG Westhauisen | Operator Name  Sorg Date  24.01.2024

Ord. No. CLBA403 Part type CLBA403 ‘ Contr.item yes

Serial No. 1L.J1089 ¢ Char.Descr. VM 1698-4 Nom.val. 22,87 2,29 EUSL 25,16

Serial No. 1024210 Unit Nm 229 ILSL 2058 |

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2

Cust.Name ATG Reference System  VM1698-4 Test Electronic  ---

Contr.No. Homologation Reference Transducer 50/1024729 nges. 100

Evaluation from 24.01.2024 10:51:22 to 24.01.2024 11:06:13

Rem.  TQ 30% soft +/-10% * Speed 189 rpm

25{ USL
1 24
S i
Z. -
= i
o 237 X+3s
()]
Q 1
e ]
S 2 X-3s
21
i LSL
\ \ T T \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-3s X-3s _ x+3s
o5 7LSL ‘ USLﬁ o5 LSL ‘ >‘( . USL 0,001
] C 1 99,99 ‘ ‘ ‘
T 7 | r = R 0,1
%20 ‘ F20 & 99,5 %
& | - 95 — 5
315 F1s5 [ I =
9] 1 ‘ r = RRCY 70 ‘ ‘ 30 =,
= ] ‘ I C g f=an ‘ ‘ o
Q - - - | t T
£ 107 | F10 £ o 30  — 70 &
2 Eo2 5 | 95 1
g | S I
< 5 5 © A 99,5
4 : = e 0,1 \
] h/ r I 99,99
0 T T ‘ T 17T [ I T ‘ T T T ‘ T T 7T ‘ T 0 0,001 T T T T T T T T T T T T T T T
21 22 24 25 21 22 23 24 25
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 22.87 X 22.5062
LSL 20.58 Xmin 22.13 X-3s 22.1313
USL 25.16 Xmax 22.79 X+3s 22.8811
T 4.58 R 0.66 6s 0.7499
N<r> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 P<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method M114 6= Sums
Potential Capability index = Cm 6.11
Critical capability index = C mk 5.14
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1
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Plant ATG Westhausen Operator Name  Sorg Date 24.01.2024
Serial No.  1LJ1089_c Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 22,87

Ord. No CLBA403 Serial N 1024210 LSL 20,58

e enatvo. USL 25,16

Remark TQ 30% soft +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 22,76 22,68 22,39 22,48 22,62 22,47 22,47 22,79 22,57 22,63
102421C VM1698-4 Grad 368,25 @ 367,75 356,00 358,00 360,75 359,25 356,25 | 368,25 @ 358,25 361,25
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 22,52 22,67 22,56 22,41 22,49 22,53 22,57 22,52 22,45 22,57
102421C VM1698-4 Grad 355,50 @ 356,50 359,25 354,00 359,00 360,25 358,75 | 355,25 | 359,50 358,25
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 22,57 22,56 22,65 22,56 22,33 22,43 22,37 22,56 22,36 22,31
102421C VM1698-4 Grad 361,75 @ 359,50 354,75 357,75 350,00 352,25 351,00 @ 354,75 @ 350,00 352,25
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 22,31 22,47 22,43 22,42 22,46 22,50 22,43 22,43 22,37 22,42
102421C VM1698-4 Grad 355,25 | 367,75 365,50 360,75 363,25 363,00 367,75 | 363,50 @ 361,50 363,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 22,46 22,58 22,59 22,56 22,44 22,41 22,53 22,50 22,48 22,54
102421C VM1698-4 Grad 357,50 @ 367,50 364,25 360,75 357,75 362,00 366,50 @ 362,25 @ 361,25 361,25
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 22,68 22,67 22,69 22,53 22,79 22,58 22,71 22,67 22,66 22,55
102421C VM1698-4 Grad 371,00 @ 372,50 375,25 367,25 343,75 363,00 370,75 | 364,00 @ 365,00 364,75
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 22,48 22,76 22,55 22,58 22,60 22,50 22,33 22,47 22,58 22,50
102421C VM1698-4 Grad 358,00 367,75 362,75 359,25 361,25 359,00 355,75 | 360,25 @ 365,50 365,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 22,49 22,36 22,55 22,49 22,35 22,50 22,46 22,43 22,43 22,38
102421C VM1698-4 Grad 360,50 @ 354,75 357,00 357,75 351,50 356,50 359,50 @ 354,50 @ 352,50 352,00

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Control System 2/2
Plant ATG Westhausen Operator Name Sorg Date 24.01.2024
Serial No.  1LJ1089_c Characteristic
Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 22,87
ord. No CLBA403 ial 1024210 LSL 20,58
e Serial No. USL 25,16

Remark TQ 30% soft +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 22,31 22,51 22,13 22,23 22,49 22,36 22,27 22,41 22,29 22,46
102421C VM1698-4 Grad 345,25 | 354,25 | 347,00 | 349,25 | 360,75 | 356,00 | 354,50 @ 361,75 | 352,75 | 357,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 X98 X99 X100
102421C VM1698-4 Nm 22,43 22,56 22,61 22,57 22,47 22,78 22,51 22,63 22,46 22,64
102421C VM1698-4 Grad 361,25 | 366,25 | 371,50 | 364,00 | 362,25 @ 372,25 | 360,75 | 366,75 | 363,25 | 365,75
Apex Tool Group GmbH \\AZDEU-DFS01\Europe\Westhausen\Quality\QWE\M esswert\2024\ILJ1089_cM.DFD
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Homologation of nutrunners

Model:
Serial no:

Torque graphs
CLBA403
ILJ1089
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Machine Capability Study 30 %

Angle degree: 360°
Test torque: 22,9 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed





Homologation of nutrunners

Document no: 003/2024
Date: 08.02.2024
Test sheet no. 3
Machine Capability Study 80 %
Multi-stage tightening system Speed = 189 rpm
Single-stage tightening system |
Manufacturer: Apex Tool Group Serial no: 1LJ1089
Test torque: Tq min. + 0.8 (Tg max. - Tg min.) 35,82 Nm
Hard joint (H) 213,88 Nm / Revolution Angle degree
Soft joint (L) 17,27 Nm / Revolution Angle degree
H
a) Tolerance down / up 32,24 -39,40 Nm
Tolerance down / up 10 %
Average torque 35,65 Nm
Standard deviation 0,53 Nm
Torque scatter (99,73%) 3,17 Nm
Cn 2,26
Crk 2,15
b) Min. C,, hard/soft (lowest value) 2,26
Min. C, hard/soft (lowest value) 2,15

Note:

Capability is reached if minimum C,, value 21.67

SN: ILJ1089 Page 12 of 29

Annex 2
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100,0 %

30°
360°
L

32,24 -39,40 Nm
10 %
34,54 Nm
0,25 Nm
1,51 Nm
4,73
3,04
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Production Tools Control System
Plant  ATG Westhauisen | Operator Name  Sorg Date  2501.2024
Ord. No. CLBA403 Part type CLBA403 ‘ Contr.item yes
Serial No. 1LJ1089 _h Char.Descr. VM 1698-4 Nom.val. 35,82 3,58 i USL 39,40

Serial No. 1024210 Unit Nm 358 ILSL 3224 |

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name ATG Reference System  VM1698-4 Test Electronic  ---
Contr.No. Homologation Reference Transducer 50/1024729 nges. 100
Evaluation from 25.01.2024 07:44:37 to 25.01.2024 07:59:28

Rem.  TQ 80% hard +/-10% * Speed 189 rpm

. usL
39+
38 =
177 -
o i e X+3s
= 37 .
< 1
o 361 _
o 1
S35
= 7
>
345 X-3s
33
32 \ \ 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 X-3s _ X+3s
20 LSL ‘ >‘< ‘ USL 20 T 0000 LSL >‘< ‘ USL 0,001
T | Py | = ’ | | 0.1
216 | /1) ‘ 16 = 99,5 i
§ | \ T3 4 % j 5
g 127 | | 28 = 70 | 30 =
2, | | . & | 3
Q - | T
£ g | | Lg £ o 30 | 70 &
2 L2 5 o5
2 | | k| \
< 4 4 © : 99,5
| | | | @ 0,1
| ‘ | 99,99
0 7? I [ T ‘ L ‘ TTTT ‘ T T 0 0,001 T T 1T T 1T T T T T LI L L LI T
32 33 34 35 36 37 38 39 32 33 34 35 36 37 38 39
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 35.82 X 35.6460
LSL 32.24 Xmin 34.38 X-3s 34.0617
USL 39.40 Xmax 36.67 X+3s 37.2303
T 7.16 R 2.29 6s 3.1686
N<T> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 P<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method M114 6= Sums
Potential Capability index = Cm 2.26
Critical capability index = C mk 2.15
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\AZDEU-DFS01\Europe\Westhausen\Quality\QWE\M esswert\2024\ILJ1089_hM.DFD
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Cleco Machine Capability Study Page
Production Tools Control System 1/2

Plant ATG Westhausen Operator Name  Sorg Date 25.01.2024
Serial No.  1LJ1089_h Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 35,82

Ord. No CLBA403 ial 1024210 LSL 32,24

e Serial No. USL 39,40

Remark TQ 80% hard +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 35,38 36,55 36,04 36,27 36,30 35,40 35,16 35,64 35,54 34,77
102421C VM1698-4 Grad 28,50 30,75 30,00 30,25 29,50 29,00 28,00 28,25 28,50 27,50
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 34,69 35,86 35,30 35,08 36,07 34,86 35,20 36,06 35,94 35,89
102421C VM1698-4 Grad 27,50 29,75 28,25 28,75 30,25 28,00 29,00 29,75 30,50 31,00
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 36,07 36,09 34,87 35,55 35,77 35,67 35,36 36,59 35,31 35,22
102421C VM1698-4 Grad 31,00 31,00 28,75 30,50 29,75 30,25 29,25 31,75 29,25 29,75
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 36,03 36,16 34,38 35,69 35,42 35,71 35,93 35,71 35,81 36,14
102421C VM1698-4 Grad 31,25 31,25 27,75 30,25 29,00 30,50 30,00 30,50 30,25 31,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 36,58 36,67 35,89 36,27 36,15 36,34 35,48 36,30 35,30 36,33
102421C VM1698-4 Grad 32,50 31,50 29,75 31,25 30,75 30,50 29,50 30,75 28,25 29,75
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 35,15 36,46 36,36 35,80 35,26 36,28 35,59 34,91 36,18 35,08
102421C VM1698-4 Grad 28,25 30,00 30,25 29,50 28,00 30,25 28,75 28,00 31,00 27,75
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 35,37 36,07 34,93 35,79 34,88 35,60 35,75 34,97 35,58 35,44
102421C VM1698-4 Grad 29,00 30,75 28,50 30,25 28,75 30,25 30,00 29,25 29,50 29,50
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 35,17 34,85 34,93 35,65 36,18 35,49 34,61 35,24 34,98 35,73
102421C VM1698-4 Grad 29,00 28,00 29,00 30,50 31,50 30,00 28,75 29,75 29,25 31,00

Apex Tool Group GmbH
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Cleco Machine Capability Study Page
Production Tools Control System 2/2

Plant ATG Westhausen Operator Name Sorg Date 25.01.2024
Serial No.  1LJ1089_h Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 35,82

Ord. No CLBA403 Serial N 1024210 LSL 32,24

e enat No. USL 39,40

Remark TQ 80% hard +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
102421C VM1698-4 Nm 35,34 36,03 35,26 35,99 36,33 35,99 34,95 36,08 35,13 35,97
102421C VM1698-4 Grad 29,25 31,50 29,50 31,00 32,00 31,00 28,75 31,25 29,00 31,00
Char.No. Char.Descr. Unit X91 X92 X93 Xo4 X95 X96 X97 X98 X99 X100
102421C VM1698-4 Nm 35,54 34,98 35,87 35,44 35,82 35,50 36,34 35,46 36,60 34,91
102421C VM1698-4 Grad 29,75 28,25 30,75 29,25 30,75 29,75 31,50 29,25 31,75 28,50

Apex Tool Group GmbH
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Homologation of nutrunners

Model:
Serial no:

Torque graphs
CLBA403
1LJ1089

SN: ILJ1089 Page 16 of 29

Machine Capability Study 80 %

Angle degree: 30°
Test torque: 35,8 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Cleco Machine Capability Study Page 1/1
Production Tools Control Sys‘[em
Plant  ATG Westhausen ‘ Operator Name  Sorg Date  25.01.2024
Ord. No. CLBA403 Part type CLBA403 ‘ Contr.item yes
Serial No. 1LJ1089 g Char.Descr. VM 1698-4 Nom.val. 35,82 3,58 EUSL 39,40
Serial No. 1024210 Unit Nm 358 'LSL 3224
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name ATG Reference System VM1698-4 Test Electronic  ---
Contr.No. Homologation Reference Transducer 50/1024729 nges. 100
Evaluation from 25.01.2024 08:05:30 to 25.01.2024 08:20:21
Rem.  TQ 80% soft +/-10% * Speed 189 rpm
. usL
39+
385
177
E 377
= 37 -
< . ]
RS 36+
3 e — = — = — = — - o . X+3s
3357 Moo, o L560500000 0 s KX i - st 500 e
= R K 75575
I T IR X-3s
33
325 \ \ 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
o5 7LSL ‘ )‘< ‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
T 7 | \ ) 0,1
220 Y F20 & 99,5
g - | - 3 4 0% 5
g 15 | | F158 = 70 30 =
“a-) ] ‘ ‘\ ‘ C g =i o
A | | 2 5 o
o 7 | | Fp &
< 5] 5 © 99,5
] | | C x 0,1
1 | 5 99,99
0 ‘\\\\‘\\\\‘\\\\[\\\\‘\\\\‘\\\\‘\\\\‘\\ 0 0,001 T T 1T L L LI T
32 33 34 35 36 37 38 39 32 36 37 38 39
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 35.82 X 34.5392
LSL 32.24 Xmin 33.97 X-3s 33.7821
USL 39.40 Xmax 35.17 X+3s 35.2963
T 7.16 R 1.20 6s 1.5143
N<r> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 P<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method M114 6= Sums
Potential Capability index = Cm 4.73
Critical capability index = C mk 3.04
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  Sorg Date 25.01.2024
Serial No.  1LJ1089_g Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 35,82

Ord. No CLBA403 ial 1024210 LSL 32,24

e Serial No. USL 39,40

Remark TQ 80% soft +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 35,12 35,17 34,86 34,83 34,79 34,90 34,86 34,95 34,61 34,56
102421C VM1698-4 Grad 370,50 @ 367,25 364,75 358,00 360,75 362,75 356,50 @ 360,75 @ 354,50 349,50
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 34,22 34,57 34,50 34,14 34,31 34,61 34,50 34,53 34,61 34,52
102421C VM1698-4 Grad 350,25 = 355,00 352,75 343,75 356,00 359,00 360,25 | 361,00 365,75 360,25
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 34,43 34,71 34,38 34,45 34,16 34,52 34,62 34,47 34,99 34,76
102421C VM1698-4 Grad 357,50 @ 366,50 364,25 355,50 357,50 364,50 363,00 @ 360,00 374,25 365,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 34,64 34,56 34,74 34,53 34,96 34,76 34,71 34,73 34,73 34,58
102421C VM1698-4 Grad 362,75 = 365,50 367,25 365,50 373,75 364,75 369,75 369,25 @ 358,25 363,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 34,69 34,92 34,57 34,63 34,66 34,27 34,77 34,48 34,68 34,28
102421C VM1698-4 Grad 361,50 366,25 364,50 361,50 358,75 356,25 364,00 363,50 357,50 356,75
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 34,38 34,55 34,29 34,08 34,32 34,14 34,39 34,16 34,48 34,61
102421C VM1698-4 Grad 357,50 @ 357,50 351,50 353,25 356,50 349,25 355,25 | 355,50 @ 361,00 359,50
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 34,29 34,13 34,24 34,53 34,28 34,56 34,44 34,65 34,55 34,39
102421C VM1698-4 Grad 353,00 @ 357,00 356,25 359,25 351,25 364,75 358,25 | 358,75 @ 357,50 361,75
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 34,63 34,70 34,61 34,34 34,68 34,77 35,00 34,75 34,96 34,72
102421C VM1698-4 Grad 364,75 @ 361,50 364,00 357,50 363,75 365,25 372,50 @ 365,50 @ 369,25 365,50

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Control System 212
Plant ATG Westhausen Operator Name Sorg Date 25.01.2024
Serial No.  1LJ1089_g Characteristic
Parttype  CLBA403 Char.Descr.  VM1698-4 T S
Ord. No CLBA403 ial 1024210 LSL S
. No. Serial No. USsL 39,40

Remark TQ 80% soft +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 34,72 34,76 34,82 34,55 34,62 34,44 34,40 34,16 34,46 34,09
102421C VM1698-4 Grad 370,00 | 363,00 | 362,00 | 366,50 | 363,75 | 355,25 | 357,25 | 356,00 | 360,00 @ 346,75
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 X98 X99 X100
102421C VM1698-4 Nm 34,30 33,97 33,99 34,50 34,29 34,35 34,09 34,43 34,47 34,35
102421C VM1698-4 Grad 357,25 | 352,50 | 349,75 | 359,50 | 353,00 @ 362,50 | 352,75 | 359,25 | 354,50 @ 357,50
Apex Tool Group GmbH \\AZDEU-DFS01\Europe\Westhausen\Quality\QWE\M esswert\2024\ILJ1089_gM.DFD
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Homologation of nutrunners

Model:
Serial no:

Torque graphs
CLBA403
1LJ1089

SN: ILJ1089 Page 20 of 29

Machine Capability Study 80 %

Angle degree: 360°
Test torque: 35,8 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed





Homologation of nutrunners

Document no: 003/2024
Date: 08.02.2024
Test sheet no. 4
Machine Capability Study 100 %
Multi-stage tightening system Speed = 189 rpm
Single-stage tightening system a
Manufacturer: Apex Tool Group Serial no: 1LJ1089
Test torque: Tq max. 41,00 Nm
Hard joint (H) 248,28 Nm / Revolution Angle degree
Soft joint (L) 20,19 Nm / Revolution Angle degree
H
a) Tolerance down / up 36,90 - 45,10 Nm
Tolerance down / up 10 %
Average torque 41,38 Nm
Standard deviation 0,55 Nm
Torque scatter (99,73%) 3,27 Nm
Cn 2,50
Crk 2,27
b) Min. C,, hard/soft (lowest value) 2,50
Min. C, hard/soft (lowest value) 2,27

Note:

Capability is reached if minimum C,, value 21.67

SN: ILJ1089 Page 21 of 29

Annex 2

Page 3 of 3

100,0 %

30°
360°
L

36,90 - 45,10 Nm
10 %
40,37 Nm
0,29 Nm
1,71 Nm
4,78
4,05
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Production Tools Control Sys‘[em
Plant  ATG Westhausen ‘ Operator Name  Sorg Date  25.01.2024
Ord. No. CLBA403 Part type CLBA403 ‘ Contr.item yes
Serial No. 1LJ1089 b Char.Descr. VM 1698-4 Nom.val. 41,00 4,10 i USL 45,10
Serial No. 1024210 Unit Nm 410 'LSL 3690
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name ATG Reference System VM1698-4 Test Electronic  ---
Contr.No. Homologation Reference Transducer 50/1024729 nges. 100
Evaluation from 25.01.2024 08:33:13 to 25.01.2024 08:48:05
Rem.  TQ 100% hard +/-10% * Speed 189 rpm
45 usL
44—
Tag=— - — - — - — - — - X+3s
g I T\ A [% ¥
=" / ) WA / /\ VEAVE
o LT L R L BRI TAY. R S LA
- ; 7 \ \/ / [ X
2 41 WX/ \jé v <l W ¥
e /
g 40; ——————————————————————————————————————— X-3s
397
38—
374 LSL
\ \ T T \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-3s _ X+3s X-3s _ X+3s
30 7LSL ‘ >‘( ‘ USLﬁ 30 LSL ‘ )‘< USL 0,001
o g L | | o1
527 ‘ | ‘ F2®E 99,5 1 | ’
o 7 C |
g 20— | | 208 % | SR
S ! ! - S s 70 : 3 =
= 154 15 g =M ‘ o
%J 3 ‘ ‘ F & o 30 ‘ 70 -
= B - 3] |
8 10+ : —10 E 5 95 l
e | F. | 99,5
5 | -5 & 0,1 '
] = 1 99,99
077_1' “ \‘HH‘HH‘H 0 0,001 T TTTT TTTT L T 1T T TT TTTT T 1T T T TT T
37 38 39 40 41 42 43 44 45 37 38 39 40 41 42 43 44 45
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 41.00 X 41.3800
LSL 36.90 Xmin 39.93 X-3s 39.7425
USL 45.10 Xmax 42.68 X+3s 43.0175
T 8.20 R 2.75 6s 3.2749
N<r> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 P<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method M114 6= Sums
Potential Capability index = Cm 2.50
Critical capability index = C mk 2.27
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  Sorg Date 25.01.2024
Serial No.  1LJ1089_b Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 41,00

Ord. No CLBA403 ial 1024210 LSL 36,90

e Serial No. USL 45,10

Remark TQ 100% hard +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 42,10 41,52 41,21 41,95 41,17 41,16 41,24 41,42 41,36 42,06
102421C VM1698-4 Grad 33,00 30,50 30,00 32,00 29,75 30,25 30,50 30,75 30,75 32,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 40,94 41,37 40,82 42,14 42,09 41,20 40,61 41,66 40,93 41,37
102421C VM1698-4 Grad 30,00 31,00 29,50 32,50 31,50 29,75 28,25 30,25 28,75 29,50
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 40,91 41,65 41,46 40,75 40,98 41,87 41,91 41,96 40,27 40,79
102421C VM1698-4 Grad 28,50 30,75 30,75 29,25 30,00 31,50 31,50 31,75 28,50 29,75
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 41,60 40,70 41,78 41,50 41,14 41,36 42,19 40,61 42,68 41,27
102421C VM1698-4 Grad 31,25 29,25 31,50 30,75 30,00 30,25 31,75 28,50 32,25 29,75
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 41,93 41,53 42,07 41,13 41,88 42,39 42,43 41,33 41,78 41,24
102421C VM1698-4 Grad 30,75 30,25 30,50 29,00 31,00 32,00 32,25 29,50 31,00 29,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 41,37 41,55 41,13 41,51 41,61 41,09 41,57 41,10 41,70 41,34
102421C VM1698-4 Grad 29,75 30,25 29,75 29,50 29,50 29,00 29,75 29,00 31,00 30,75
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 40,88 42,20 41,52 41,05 41,90 41,22 41,77 40,74 40,32 41,07
102421C VM1698-4 Grad 29,50 32,25 30,00 29,25 31,25 29,25 30,25 28,50 27,50 29,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 40,42 41,14 40,97 41,16 40,62 39,93 39,94 41,71 41,27 41,08
102421C VM1698-4 Grad 28,25 30,25 29,25 29,25 28,75 27,75 27,50 32,00 31,75 31,00

Apex Tool Group GmbH
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Cleco Machine Capability Study Page
Production Tools Control System 2/2

Plant ATG Westhausen Operator Name Sorg Date 25.01.2024
Serial No.  1LJ1089_b Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 41,00

Ord. No CLBA403 Serial N 1024210 LSL 36,90

e enat No. USL 45,10

Remark TQ 100% hard +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
102421C VM1698-4 Nm 41,08 41,38 41,12 41,21 41,49 41,40 41,51 42,30 41,22 41,09
102421C VM1698-4 Grad 30,75 31,25 30,00 30,00 31,25 30,75 31,25 33,00 30,50 29,50
Char.No. Char.Descr. Unit X91 X92 X93 Xo4 X95 X96 X97 X98 X99 X100
102421C VM1698-4 Nm 40,98 40,68 41,14 41,57 42,24 41,11 42,49 42,17 41,27 42,26
102421C VM1698-4 Grad 28,75 28,50 29,75 30,75 33,50 30,50 33,50 32,50 29,50 32,00

Apex Tool Group GmbH
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Homologation of nutrunners

Model:
Serial no:

Torque graphs
CLBA403
1LJ1089

SN: ILJ1089 Page 25 of 29

Machine Capability Study 100 %

Angle degree: 30°
Test torque: 41,0 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Production Tools Control Sys‘[em
Plant  ATG Westhausen ‘ Operator Name  Sorg Date  25.01.2024
Ord. No. CLBA403 Part type CLBA403 ‘ Contr.item yes
Serial No. 1LJ1089_a Char.Descr. VM 1698-4 Nom.val. 41,00 4,10 i USL 45,10
Serial No. 1024210 Unit Nm 410 'LSL 3690
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name ATG Reference System VM1698-4 Test Electronic  ---
Contr.No. Homologation Reference Transducer 50/1024729 nges. 100
Evaluation from 25.01.2024 08:53:09 to 25.01.2024 09:30:34
Rem.  TQ 100% soft +/-10% * Speed 189 rpm, Pause 8 sec
45 usL
44—
Taz-
E A
£.42
z 41 e e T A e & X+3s
3 7 & Pk SO0% =
© X oo s T - O 5K ~ e - == - ~ =X
=PLE v irs S eSS
S - - — - — - — - — - — - — - — - — - — - — - — - — - — - — - — X-3s
397
38—
37 7; LSL
\ \ T T \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-3s _ X+3s X-3s  X+3s
205k —* USL 29 LSL X USL 0,001
i | 1 99,99
! | M\ | <y | | /‘ 0,1
% 16 T —16 = 99,5 ‘ ; ‘
g NE R r il 2
o124 I —12 @ i )
9] ‘ ‘ = RRCY 70 ‘ ‘ 30 ,
b ‘ | | -8 = I I o
=R - lly sy v = = 0
2 / L2 5 | 95 1
2 \ y | = L& | 1]
< 4 -4 © i 99,5
| | 4 0,1 / :
| ! i 1 1 1 99,99
0 H‘HH‘HH‘HH“ HH‘HH‘HH‘HH‘H 0 0,001 T TTTT TTTT L 1T T T 1T TTTT T 1T T T TT T
37 38 39 40 41 42 43 44 45 37 38 39 40 41 42 43 44 45
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 41.00 X 40.3739
LSL 36.90 Xmin 39.81 X-3s 39.5168
USL 45.10 Xmax 41.05 X+3s 41.2310
T 8.20 R 1.24 6s 1.7142
N<r> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 P<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method M114 6= Sums
Potential Capability index = Cm 4.78
Critical capability index = C mk 4.05
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1
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Cleco

Production Tools

Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen

Operator Name  Sorg Date 25.01.2024

Serial No.  [LJ1089 _a

Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 41,00
Ord. No CLBA403 ial 1024210 LSL 36,90

e Serial No. USL 45,10
Remark TQ 100% soft +/-10% * Speed 189 rpm, Pause 8 sec
Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 40,45 39,99 40,06 40,07 40,13 40,52 40,22 40,18 40,17 40,36
102421C VM1698-4 Grad 364,00 347,25 355,25 348,25 348,00 365,00 351,75 | 360,25 @ 353,00 358,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 39,87 40,13 40,10 39,91 40,06 40,68 40,12 40,06 40,55 40,51
102421C VM1698-4 Grad 355,25 | 354,25 354,25 352,75 351,75 368,50 349,75 | 359,25 @ 361,75 363,50
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 40,99 40,30 40,56 40,09 40,69 40,42 40,70 40,50 40,66 41,00
102421C VM1698-4 Grad 375,25 | 358,25 364,50 357,00 361,00 368,75 366,50 @ 364,75 @ 373,25 364,75
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 40,12 40,58 40,38 40,53 40,84 40,68 40,69 40,60 40,56 40,47
102421C VM1698-4 Grad 356,50 @ 370,75 358,50 364,25 373,50 363,50 366,25 @ 371,50 @ 360,75 357,75
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 40,54 40,61 40,19 40,36 40,29 40,25 40,35 40,11 40,52 40,21
102421C VM1698-4 Grad 365,50 @ 363,25 349,50 356,75 362,25 356,25 356,75 | 353,75 @ 365,25 357,50
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 40,00 39,87 39,85 40,21 40,19 40,30 40,29 40,01 39,83 40,34
102421C VM1698-4 Grad 347,00 @ 352,00 352,25 352,75 359,00 365,75 363,75 | 352,75 @ 352,00 364,75
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 40,19 40,46 40,60 40,79 40,44 40,16 40,40 40,49 40,95 40,95
102421C VM1698-4 Grad 363,00 369,50 368,75 367,25 359,75 361,00 369,00 371,25 @ 381,25 375,50
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 40,61 40,22 40,44 40,71 40,56 40,43 40,54 40,57 40,58 40,59
102421C VM1698-4 Grad 363,50 357,75 360,75 368,75 370,00 373,00 367,75 | 363,50 @ 356,00 355,00

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Control System 212
Plant ATG Westhausen Operator Name Sorg Date 25.01.2024
Serial No.  1LJ1089_a Characteristic
Parttype  CLBA403 Char.Descr.  VM1698-4 T Sy
Ord. No CLBA403 ial 1024210 LSL S
. No. Serial No. USsL 45,10

Remark TQ 100% soft +/-10% * Speed 189 rpm, Pause 8 sec

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 40,47 40,34 40,33 39,81 40,55 40,22 40,01 40,19 40,19 40,61
102421C VM1698-4 Grad 351,00 | 350,25 | 352,25 | 346,00 | 354,75 | 351,75 | 351,75 | 357,75 | 355,00 @ 362,50
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 X98 X99 X100
102421C VM1698-4 Nm 40,15 40,21 39,99 39,83 40,49 40,74 40,63 40,61 41,05 40,47
102421C VM1698-4 Grad 354,75 | 358,00 | 359,50 | 352,50 | 365,75 | 371,25 | 368,00 @ 364,00 | 372,00 @ 369,75
Apex Tool Group GmbH \\AZDEU-DFS01\Europe\Westhausen\Quality\QWE\M esswert\2024\ILJ1089_aM.DFD
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Homologation of nutrunners

Model:
Serial no:

Torque graphs
CLBA403
1LJ1089
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Machine Capability Study 100 %

Angle degree: 360°
Test torque: 41,0 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

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

Annex 2
Document no: 003/2024
Date: 08.02.2024 Page 1 of 3
Test sheet no. 2
Machine Capability Study 30 %
Multi-stage tightening system Speed = 189 rpm 100,0 %
Single-stage tightening system O
Manufacturer:  Apex Tool Group Serial no: ILJ1093
Test torque: Tq min. + 0.3 (Tq max. - Tq min.) 22,87 Nm
Hard joint (H) 139,11 Nm / Revolution Angle degree 30°
Soft joint (L) 11,36 Nm / Revolution Angle degree 360°
H L
a) Tolerance down / up 20,58 - 25,16 Nm 20,58 - 25,16 Nm
Tolerance down / up 10 % 10 %
Average torque 23,18 Nm 22,72 Nm
Standard deviation 0,22 Nm 0,13 Nm
Torque scatter (99,73%) 1,30 Nm 0,76 Nm
Cm 3,53 6,01
Crnk 3,04 5,61
b) Min. C,, hard/soft (lowest value) 3,53
Min. C, hard/soft (lowest value) 3,04
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 Westhauisen | Operator Name  Sorg Date  2501.2024

Ord. No. CLBA403 Part type CLBA403 ‘ Contr.item yes

Serial No. 1LJ1093 d Char.Descr. VM 1698-4 Nom.val. 22,87 2,29 EUSL 25,16

Serial No. 1024210 Unit Nm 229 ILSL 2058 |

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2

Cust.Name ATG Reference System  VM1698-4 Test Electronic  ---

Contr.No. Homologation Reference Transducer 50/1024729 nges. 100

Evaluation from 25.01.2024 11:15:41 to 25.01.2024 11:28:53

Rem.  TQ 30% hard +/-10% * Speed 189 rpm

25{ USL
T 244 _
'g' ] X+3s
Z A -
= 1 1X
g.; 23 n
g ] X-3s
> 22
21
i LSL
\ \ T T \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-3s  X+3s X-3s _ X+3s
305k —* USL 39 LSL : X : USL 0,001
J C T 99,99 ‘ ‘ ‘
T 257 . F5 T ‘ ‘ / e
27 ‘ ‘ B3 99,5 ‘ | :
= 1 C > | | |
2 20- | | 208 4 05 | | | >
o 7 ‘ ! F 3 < 70 ‘ ‘ ‘ 30 X
e 15j ‘ ‘ — 15 g = ‘ ‘ o
2 - T & o 30 ‘ ‘ : [
= B - 3] } |
8 10 : : 10 E 5 T 95 l
2 7 | | r_ £ LA 39l
54 I \ 5 & 0,1 4 : .
E ‘ F 1 1 1 99,99
0 T T ‘ T T 7T ‘ T 0 0,001 T T T T T T T T T T T T T T T
21 22 23 24 25 21 22 23 24 25
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 22.87 X 23.1844
LSL 20.58 Xmin 22.49 X-3s 22.5348
USL 25.16 Xmax 23.69 X+3s 23.8340
T 4.58 R 1.20 6s 1.2992
N<r> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 P<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method M114 6= Sums
Potential Capability index = Cm 3.53
Critical capability index = C mk 3.04
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 Control System 1/2

Plant ATG Westhausen Operator Name  Sorg Date 25.01.2024
Serial No.  1LJ1093_d Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 22,87

Ord. No CLBA403 Serial N 1024210 LSL 20,58

e enatvo. USL 25,16

Remark TQ 30% hard +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 23,47 23,06 23,33 23,45 23,14 23,54 22,92 23,07 22,89 23,24
102421C VM1698-4 Grad 30,50 29,25 30,75 29,75 28,75 31,25 28,75 29,25 28,25 30,25
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 22,93 23,24 23,16 22,93 23,16 22,69 23,45 23,11 23,27 23,03
102421C VM1698-4 Grad 29,00 30,25 29,75 29,00 30,00 28,25 30,25 30,75 30,50 29,75
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 23,11 23,08 23,33 22,94 22,94 23,03 23,33 22,76 23,26 23,13
102421C VM1698-4 Grad 30,00 29,75 30,50 30,00 29,00 30,00 30,50 29,50 30,75 30,50
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 23,25 23,32 23,46 23,43 23,12 23,10 23,16 23,41 23,08 23,53
102421C VM1698-4 Grad 30,25 31,00 31,00 31,50 29,25 29,25 29,25 30,75 29,50 29,75
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 23,38 23,69 23,20 23,16 23,45 23,03 22,87 22,98 23,36 23,43
102421C VM1698-4 Grad 30,50 30,50 29,50 30,25 30,50 29,25 28,75 29,00 30,50 30,75
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 23,28 23,31 23,27 23,54 23,21 23,08 23,10 23,05 23,04 23,36
102421C VM1698-4 Grad 29,75 30,00 29,25 30,25 29,75 30,00 29,25 30,00 29,50 29,75
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 23,19 23,55 23,35 22,93 23,22 23,38 23,10 22,79 23,27 23,10
102421C VM1698-4 Grad 30,25 30,00 30,25 29,50 29,25 30,00 29,25 29,00 29,00 28,50
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 23,59 23,13 23,32 23,35 23,08 22,83 23,56 22,92 23,21 23,04
102421C VM1698-4 Grad 31,25 30,00 30,75 30,00 29,75 29,25 30,75 29,00 30,50 30,00
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Cleco Machine Capability Study Page
Production Tools Control System 2/2

Plant ATG Westhausen Operator Name Sorg Date 25.01.2024
Serial No.  1LJ1093_d Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 22,87

Ord. No CLBA403 Serial N 1024210 LSL 20,58

e enat No. USL 25,16

Remark TQ 30% hard +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
102421C VM1698-4 Nm 22,94 23,24 22,76 22,94 23,08 23,45 23,20 23,39 23,11 22,49
102421C VM1698-4 Grad 29,25 30,00 28,50 29,00 29,75 30,50 30,75 30,75 30,00 28,50
Char.No. Char.Descr. Unit X91 X92 X93 Xo4 X95 X96 X97 X98 X99 X100
102421C VM1698-4 Nm 23,42 23,17 23,22 23,10 23,20 23,35 23,28 23,11 23,16 23,28
102421C VM1698-4 Grad 31,50 30,25 30,75 30,00 29,75 31,25 30,75 29,75 30,50 31,00

Apex Tool Group GmbH
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Homologation of nutrunners

Model:
Serial no:

Torque graphs
CLBA403
ILJ1093
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Machine Capability Study 30 %

Angle degree: 30°
Test torque: 22,9 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Cleco Machine Capability Study Page 1/1
Production Tools Control Sys‘[em
Plant  ATG Westhausen ‘ Operator Name  Sorg Date  25.01.2024
Ord. No. CLBA403 Part type CLBA403 ‘ Contr.item yes
Serial No. 1LJ1093 ¢ Char.Descr. VM 1698-4 Nom.val. 22,87 2,29 i USL 25,16
Serial No. 1024210 Unit Nm 229 'LSL 2058
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name ATG Reference System VM1698-4 Test Electronic  ---
Contr.No. Homologation Reference Transducer 50/1024729 nges. 100
Evaluation from 25.01.2024 11:01:58 to 25.01.2024 11:15:10
Rem.  TQ 30% soft +/-10% * Speed 189 rpm
25{ USL
1 24
[S—
Z. -
< ol -
3 23 . _ X+3s
()]
= 1 X-3s
S 22-
21
i LSL
\ \ T T \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-3s _ X+3s
20 USL 20 LSL >‘( USL 0,001
i | 1 99,99 |
1 = | 0,1
% 16 —16 = 99,5
qC:.) q rZ T 95 5
g 127 28 = 70 30 =
= 4 L g = 0
Q - T
§ 8 Iy ..q_) o 30 70 &
2 L2 5 95 1
Qo ©
< 4 —4 o 99,5
i | @ 0,1
99,99
0 T T 7T ‘ T T 7T ‘ T 0 0,001 T T T T T T T T T T T T
21 22 23 24 25 21 22 24 25
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 22.87 X 22.7164
LSL 20.58 Xmin 22.51 X-3s 22.3356
USL 25.16 Xmax 23.09 X+3s 23.0972
T 4.58 R 0.58 6s 0.7616
N<r> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 P<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method M114 6= Sums
Potential Capability index = Cm 6.01
Critical capability index = C mk 5.61
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  Sorg Date 25.01.2024
Serial No.  1LJ1093_c Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 22,87

Ord. No CLBA403 Serial N 1024210 LSL 20,58

e enatvo. USL 25,16

Remark TQ 30% soft +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 22,88 22,77 22,60 22,83 22,99 22,89 22,86 22,66 22,94 22,78
102421C VM1698-4 Grad 358,25 = 356,50 353,00 357,50 359,75 354,25 354,75 | 349,25 @ 355,00 352,25
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 23,09 22,75 22,71 22,91 22,59 22,65 22,95 22,69 22,79 22,94
102421C VM1698-4 Grad 361,75 = 355,50 351,00 354,50 347,75 349,00 354,25 | 355,75 @ 362,50 362,50
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 22,80 22,70 22,89 22,63 22,66 22,71 22,72 22,79 22,59 22,97
102421C VM1698-4 Grad 360,75 | 359,75 358,75 351,50 352,50 357,00 357,00 @ 356,25 @ 355,00 366,25
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 22,61 22,66 22,79 22,66 22,65 22,75 22,66 22,80 22,56 22,73
102421C VM1698-4 Grad 357,50 @ 361,00 363,75 362,00 359,00 360,25 352,75 | 361,50 @ 351,50 356,25
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 22,52 22,69 22,59 22,61 22,79 22,63 22,55 22,68 22,58 22,70
102421C VM1698-4 Grad 348,00 @ 358,75 354,25 357,00 362,25 355,00 352,75 | 354,50 @ 352,25 355,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 22,76 22,73 22,67 22,58 22,75 22,62 22,51 22,73 22,66 22,64
102421C VM1698-4 Grad 359,25 359,75 362,75 355,75 358,25 356,75 355,00 @ 361,25 @ 359,75 356,50
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 22,73 22,84 22,71 22,53 22,77 22,71 22,83 22,74 22,58 22,89
102421C VM1698-4 Grad 357,75 | 361,00 355,00 350,75 358,75 355,00 360,50 @ 357,25 @ 355,25 365,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 22,89 22,67 22,94 22,85 22,57 22,68 22,79 22,69 22,84 22,96
102421C VM1698-4 Grad 364,25 = 352,50 361,75 358,75 349,75 353,00 359,75 | 357,25 @ 366,00 365,50

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Control System 2/2
Plant ATG Westhausen Operator Name Sorg Date 25.01.2024
Serial No.  1LJ1093_c Characteristic
Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 22,87
ord. No CLBA403 ial 1024210 LSL 20,58
e Serial No. USL 25,16

Remark TQ 30% soft +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 22,66 22,71 22,76 22,76 22,52 22,56 22,81 22,60 22,79 22,79
102421C VM1698-4 Grad 355,25 | 356,75 | 363,75 | 364,75 | 348,50 | 355,00 | 360,00 | 355,25 | 363,50 @ 360,50
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 X98 X99 X100
102421C VM1698-4 Nm 22,67 22,55 22,56 22,77 22,58 22,53 22,54 22,56 22,55 22,57
102421C VM1698-4 Grad 355,75 | 352,50 | 352,25 | 353,25 | 359,00 @ 352,25 | 354,50 | 352,25 | 352,50 @ 352,00
Apex Tool Group GmbH \\AZDEU-DFS01\Europe\Westhausen\Quality\QWE\M esswert\2024\ILJ1093_cM.DFD
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Homologation of nutrunners

Model:
Serial no:

Torque graphs
CLBA403
ILJ1093
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Machine Capability Study 30 %

Angle degree: 360°
Test torque: 22,9 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed





Homologation of nutrunners

Document no: 003/2024
Date: 08.02.2024
Test sheet no. 3
Machine Capability Study 80 %
Multi-stage tightening system Speed = 189 rpm
Single-stage tightening system a
Manufacturer: Apex Tool Group Serial no: 1LJ1093
Test torque: Tq min. + 0.8 (Tg max. - Tg min.) 35,82 Nm
Hard joint (H) 219,04 Nm / Revolution Angle degree
Soft joint (L) 17,87 Nm / Revolution Angle degree
H
a) Tolerance down / up 32,24 -39,40 Nm
Tolerance down / up 10 %
Average torque 36,51 Nm
Standard deviation 0,39 Nm
Torque scatter (99,73%) 2,36 Nm
Cn 3,04
Crk 2,46
b) Min. C,, hard/soft (lowest value) 3,04
Min. C, hard/soft (lowest value) 2,46

Note:

Capability is reached if minimum C,, value 21.67

SN: ILJ1093 Page 12 of 29

Annex 2

Page 2 of 3

100,0 %

30°
360°
L

32,24 -39,40 Nm
10 %
35,75 Nm
0,28 Nm
1,70 Nm
4,20
4,12





Cleco Machine Capability Study Page 1/1

Production Tools Control System
Plant  ATG Westhauisen | Operator Name  Sorg Date  2501.2024
Ord. No. CLBA403 Part type CLBA403 ‘ Contr.item yes
Serial No. 1LJ1093 h Char.Descr. VM 1698-4 Nom.val. 35,82 3,58 i USL 39,40

Serial No. 1024210 Unit Nm 358 ILSL 3224 |

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name ATG Reference System  VM1698-4 Test Electronic  ---
Contr.No. Homologation Reference Transducer 50/1024729 nges. 100
Evaluation from 25.01.2024 11:35:28 to 25.01.2024 11:48:40

Rem.  TQ 80% hard +/-10% * Speed 189 rpm

] USL
39+
38 = -
[ e == === — == — == == == — = — - — = — - — - — - — = — = — X+3s
€ 37 )
b 36 OO &xm
o 1
e B
= 7
>
34
33
32 \ \ T T \ T T T T T s
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X3s  X+3s X-3s _ X+3s
o5 7LSL ‘ >‘< ‘ USLﬁ o5 LSL >‘< USL 0,001
3 L 1 99,99 ‘
I | \ | = | 0.1
2207 | ! ‘ 20 & 99,5
g ] \ \ \ Y 95 5
515 ‘ "155 ] <
9] 1 ‘ | ‘ F = Ry 70 30 =,
o | | - g T o
Q - ~ - T
£ 107 | | F10 £ o 30 70 &
2 Fo2 5 95 1
o 7 | | F <
< 5 5 © 99,5
] I I C 04 0,1
31 C ‘ ‘ | 99,99
0 ‘ TTTT ‘ TTTT ‘ TTTT [ TTTTTTTTIT T 0 0,001 T T 1T T 1T L T 17 L UL L T
32 33 34 35 36 37 38 39 32 33 34 35 36 37 38 39
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 35.82 X 36.5066
LSL 32.24 Xmin 35.49 X-3s 35.3291
USL 39.40 Xmax 37.28 X+3s 37.6841
T 7.16 R 1.79 6s 2.3551
N<T> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 P<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method M114 6= Sums
Potential Capability index = Cm 3.04
Critical capability index = C mk 2.46
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\AZDEU-DFS01\Europe\Westhausen\Quality\QWE\M esswert\2024\ILJ1093_hM.DFD
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Cleco Machine Capability Study Page
Production Tools Control System 1/2

Plant ATG Westhausen Operator Name  Sorg Date 25.01.2024
Serial No.  1LJ1093_h Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 35,82

Ord. No CLBA403 ial 1024210 LSL 32,24

e Serial No. USL 39,40

Remark TQ 80% hard +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 36,75 36,92 36,59 36,32 36,58 37,28 37,27 36,73 36,26 36,86
102421C VM1698-4 Grad 31,00 32,50 30,75 30,50 30,75 32,25 31,75 31,50 30,25 31,25
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 37,02 36,71 36,27 35,89 36,66 36,10 36,08 35,96 35,92 36,34
102421C VM1698-4 Grad 31,75 31,00 30,50 29,00 30,75 29,25 29,75 29,50 29,75 30,50
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 36,61 36,98 36,73 36,70 36,40 36,25 36,26 36,34 36,55 36,79
102421C VM1698-4 Grad 30,50 31,75 31,00 30,75 30,00 29,25 29,75 29,75 29,75 30,50
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 36,13 36,83 36,84 36,59 36,37 37,06 36,51 36,69 36,07 36,41
102421C VM1698-4 Grad 29,00 30,75 31,00 30,25 30,25 31,00 30,25 30,00 29,50 29,75
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 36,87 36,04 36,11 36,17 36,86 36,54 35,49 36,26 36,51 36,52
102421C VM1698-4 Grad 31,50 29,00 29,50 29,75 31,00 30,25 29,00 29,50 29,75 30,00
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 36,18 36,82 36,03 35,99 35,88 35,89 35,91 36,47 35,94 36,50
102421C VM1698-4 Grad 29,50 31,00 29,00 28,75 29,00 29,00 29,00 30,25 30,00 30,50
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 35,90 35,73 37,17 37,00 35,81 36,51 36,69 36,52 36,74 36,73
102421C VM1698-4 Grad 29,50 29,50 31,75 31,25 29,00 31,00 30,25 30,00 30,25 29,75
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 35,90 36,89 36,89 36,57 36,63 36,44 36,63 36,11 37,20 36,33
102421C VM1698-4 Grad 29,00 30,25 30,50 29,75 30,25 29,50 30,50 29,25 31,00 29,75

Apex Tool Group GmbH
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Cleco Machine Capability Study Page
Production Tools Control System 2/2

Plant ATG Westhausen Operator Name Sorg Date 25.01.2024
Serial No.  1LJ1093_h Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 35,82

Ord. No CLBA403 Serial N 1024210 LSL 32,24

e enat No. USL 39,40

Remark TQ 80% hard +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
102421C VM1698-4 Nm 36,96 36,77 36,64 36,37 36,72 36,87 36,62 36,09 36,18 36,34
102421C VM1698-4 Grad 31,25 30,75 30,25 30,00 29,75 30,50 30,00 29,00 29,00 29,75
Char.No. Char.Descr. Unit X91 X92 X93 Xo4 X95 X96 X97 X98 X99 X100
102421C VM1698-4 Nm 37,05 36,93 36,30 36,29 36,91 36,90 37,19 36,68 36,71 37,15
102421C VM1698-4 Grad 31,50 31,25 30,00 30,25 30,50 30,75 31,00 30,75 29,50 29,75

Apex Tool Group GmbH
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Homologation of nutrunners

Model:
Serial no:

Torque graphs
CLBA403
ILJ1093

SN: ILJ1093 Page 16 of 29

Machine Capability Study 80 %

Angle degree: 30°
Test torque: 35,8 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed
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Production Tools Control Sys‘[em
Plant  ATG Westhausen ‘ Operator Name  Sorg Date  26.01.2024
Ord. No. CLBA403 Part type CLBA403 ‘ Contr.item yes
Serial No. 1LJ1093 g Char.Descr. VM 1698-4 Nom.val. 35,82 3,58 i USL 39,40
Serial No. 1024210 Unit Nm 358 'LSL 3224
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name ATG Reference System VM1698-4 Test Electronic  ---
Contr.No. Homologation Reference Transducer 50/1024729 nges. 100
Evaluation from 26.01.2024 07:14:17 to 26.01.2024 07:27:29
Rem.  TQ 80% soft +/-10% * Speed 189 rpm
. usL
39+
38 3
177
E 37
E e = = == = == == e == — = — = — = — = — = — = — = — - — X+3s
< E 2
g.; 36 ?E&é%yyw&%& S = z 2 %W%W 1%
g - 00
S R I i R i el el X-3s
>
344
33
325 \ \ 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 X+3s
o5 7LSL ‘ ‘ USLﬁ o5 LSL USL 0,001
] C 1 99,99
T | | = 01
220 \ \ F20 & 99,5
5 - | | - 34 0% 5
g 15 B F158 = 70 30 =
2 ] | | "LE o 2
2 Fo2 5 95 1
o ] | | r ©
< 5 ] \ O 5 o 99,5
3 " i‘t r 0,1
] / C 99,99
0 ‘\\\\‘\\\\‘\\\\J{I \\‘\\\\‘\\\\‘\\ 0 0,001 T T 1T T 1T T L LI T
32 33 34 35 36 37 38 39 32 33 37 38 39
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 35.82 X 35.7495
LSL 32.24 Xmin 35.19 X-3s 34.8973
USL 39.40 Xmax 36.51 X+3s 36.6017
T 7.16 R 1.32 6s 1.7045
N<r> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 P<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method M114 6= Sums
Potential Capability index = Cm 4.20
Critical capability index = C mk 4.12
Es The requirements were met (Cm,Cmk) Eis

APEX VDI/VDE 2647 V0.1

Apex Tool Group GmbH
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Plant ATG Westhausen Operator Name  Sorg Date 26.01.2024
Serial No.  1LJ1093_g Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 35,82

Ord. No CLBA403 ial 1024210 LSL 32,24

e Serial No. USL 39,40

Remark TQ 80% soft +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 36,23 36,51 35,80 36,00 35,85 36,12 36,09 36,13 35,76 36,09
102421C VM1698-4 Grad 364,50 @ 370,50 356,50 360,25 359,50 362,00 358,00 @ 361,75 @ 360,25 359,25
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 36,08 35,75 36,05 36,12 35,97 36,15 36,00 35,66 35,98 36,06
102421C VM1698-4 Grad 361,00 360,75 368,50 363,25 362,25 367,00 359,25 | 359,50 @ 368,25 366,50
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 36,04 36,11 35,94 35,92 35,90 35,77 36,21 35,79 35,86 35,79
102421C VM1698-4 Grad 362,00 371,75 363,50 362,00 369,50 363,00 364,75 @ 367,50 @ 365,00 364,50
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 35,55 35,40 35,53 35,40 35,57 35,78 35,34 35,68 35,73 35,61
102421C VM1698-4 Grad 360,75 = 361,00 360,00 357,00 361,50 370,50 360,00 361,75 @ 363,25 365,75
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 35,71 35,78 35,63 35,69 36,08 36,43 35,88 35,93 35,75 35,82
102421C VM1698-4 Grad 368,25 = 368,75 362,75 369,00 377,75 375,75 364,25 | 369,25 @ 364,75 361,50
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 36,02 35,74 35,41 36,24 35,95 35,71 35,63 35,64 35,68 35,57
102421C VM1698-4 Grad 362,25 = 359,50 356,50 367,50 359,75 362,50 362,50 @ 356,00 356,00 357,25
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 35,86 35,87 36,05 35,54 35,61 35,41 35,42 35,65 36,02 35,45
102421C VM1698-4 Grad 365,50 @ 368,00 363,75 355,00 361,50 360,25 353,75 | 359,25 @ 361,75 357,75
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 35,85 35,95 35,84 36,23 35,47 35,60 35,52 35,45 35,75 35,72
102421C VM1698-4 Grad 366,75 @ 361,75 360,00 369,00 358,25 362,50 361,25 @ 355,00 357,00 358,25

Apex Tool Group GmbH
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Cleco Machine Capability Study Page

Production Tools Control System 212
Plant ATG Westhausen Operator Name Sorg Date 26.01.2024
Serial No.  1LJ1093_g Characteristic
Parttype  CLBA403 Char.Descr.  VM1698-4 T S
Ord. No CLBA403 ial 1024210 LSL S
. No. Serial No. USsL 39,40

Remark TQ 80% soft +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 35,28 35,59 35,27 35,78 35,28 35,40 35,60 35,36 35,87 35,36
102421C VM1698-4 Grad 352,75 | 364,75 | 353,00 | 356,75 | 351,75 | 357,75 | 366,00 | 353,50 | 358,75 | 353,00
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 X98 X99 X100
102421C VM1698-4 Nm 35,36 35,51 35,73 35,31 35,35 35,41 35,26 35,56 35,61 35,19
102421C VM1698-4 Grad 357,75 | 356,25 | 357,25 | 351,75 | 354,00 @ 357,25 | 357,75 | 356,50 | 356,50 | 351,00
Apex Tool Group GmbH \\AZDEU-DFS01\Europe\Westhausen\Quality\QWE\M esswert\2024\ILJ1093_gM.DFD
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Homologation of nutrunners

ue graphs
Machine Capability Study 80 %
Model: CLBA403 Angle degree: 360°
Serial no:  1LJ1093 Test torque: 35,8 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

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

Document no: 003/2024
Date: 08.02.2024
Test sheet no. 4
Machine Capability Study 100 %
Multi-stage tightening system Speed = 189 rpm
Single-stage tightening system a
Manufacturer: Apex Tool Group Serial no: 1LJ1093
Test torque: Tq max. 41,00 Nm
Hard joint (H) 247,13 Nm / Revolution Angle degree
Soft joint (L) 20,11 Nm / Revolution Angle degree
H
a) Tolerance down / up 36,90 - 45,10 Nm
Tolerance down / up 10 %
Average torque 41,19 Nm
Standard deviation 0,34 Nm
Torque scatter (99,73%) 2,07 Nm
Cn 3,96
Crk 3,78
b) Min. C,, hard/soft (lowest value) 3,96
Min. C, hard/soft (lowest value) 3,78

Note:

Capability is reached if minimum C,, value 21.67

SN: ILJ1093 Page 21 of 29

Annex 2

Page 3 of 3

100,0 %

30°
360°
L

36,90 - 45,10 Nm
10 %
40,22 Nm
0,22 Nm
1,31 Nm
6,28
5,08





Cleco Machine Capability Study

Page 1/1
Production Tools Control Sys‘[em
Plant  ATG Westhausen ‘ Operator Name  Sorg Date  26.01.2024
Ord. No. CLBA403 Part type CLBA403 ‘ Contr.item yes
Serial No. 1LJ1093 b Char.Descr. VM 1698-4 Nom.val. 41,00 4,10 i USL 45,10
Serial No. 1024210 Unit Nm 410 'LSL 3690
Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name ATG Reference System VM1698-4 Test Electronic  ---
Contr.No. Homologation Reference Transducer 50/1024729 nges. 100
Evaluation from 26.01.2024 07:42:21 to 26.01.2024 07:55:33
Rem.  TQ 100% hard +/-10% * Speed 189 rpm
45 usL
44—
Taz-
E | =
242 Xﬁ%%{ ******** X T T T T T T X A KT AD| T
AV AV o WM&%X _J %M ALY
3 a1 5= ﬁ%ﬁxyéﬁxﬁygx@m 5] 1 A
e x-3s
> I
397
38—
37 7; LSL
\ \ T T \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-3s X+3s X-3s X+3s
30 LSL USL 30 LSL X USL 0.001
P | Foo 99,99 | | | ’
B Lo ‘ ! 0.1
52°3 ‘ 258 99,5 : —
8 20 | 208 4 0% ——— 5
S ! - S s 70 : : 3 =
= 154 15 g =M ‘ ‘ o
TR | FTE 4 30 L F | 70 &
= B - 3] } |
8 10 : 10 E 5 T 95 l
< .- | F. S A 99,5
5 ‘ -5 & 0.1 A '
E I\. F 1 1 99,99
0 H‘HH‘HH‘HH[ HH‘HH‘HH‘H 0 0,001 T TTTT TTTT L 1T T 1T T TT T 1T T T TT T
37 38 39 40 41 42 43 44 45 37 38 39 40 41 42 43 44 45
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 41.00 X 41.1891
LSL 36.90 Xmin 40.53 X-3s 40.1550
USL 45.10 Xmax 42.38 X+3s 42.2232
T 8.20 R 1.85 6s 2.0682
N<r> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 P<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method M114 6= Sums
Potential Capability index = Cm 3.96
Critical capability index = C mk 3.78
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
Apex Tool Group GmbH \\AZDEU-DFS01\Europe\Westhausen\Quality\QWE\M esswert\2024\ILJ1093_bM.DFD
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Production Tools Control System 1/2

Plant ATG Westhausen Operator Name  Sorg Date 26.01.2024
Serial No.  1LJ1093_b Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 41,00

Ord. No CLBA403 ial 1024210 LSL 36,90

e Serial No. USL 45,10

Remark TQ 100% hard +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 41,03 41,02 41,09 41,82 41,18 41,79 41,91 41,25 40,94 40,88
102421C VM1698-4 Grad 28,75 29,00 28,75 30,00 29,00 30,25 30,50 29,00 28,00 28,50
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 40,78 40,86 41,21 41,21 41,10 41,41 41,63 41,29 41,61 40,94
102421C VM1698-4 Grad 28,25 28,75 29,25 29,25 29,25 30,25 30,75 30,25 30,75 29,75
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 41,22 41,51 41,07 41,28 41,21 41,53 40,99 41,09 40,67 41,01
102421C VM1698-4 Grad 30,25 30,00 29,50 30,00 30,25 30,25 29,75 29,75 29,00 30,00
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 41,15 40,89 40,79 41,89 40,92 41,19 40,78 41,48 41,01 41,23
102421C VM1698-4 Grad 29,75 29,75 29,75 31,25 29,50 30,00 29,00 30,25 29,75 30,00
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 41,01 41,11 41,20 40,88 40,53 40,85 40,80 41,07 40,96 41,33
102421C VM1698-4 Grad 29,50 29,75 29,75 29,00 28,75 29,00 29,50 30,00 30,00 30,25
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 41,10 41,26 41,31 41,67 40,81 41,40 41,25 41,22 41,58 41,11
102421C VM1698-4 Grad 30,50 30,25 30,50 31,50 29,75 30,75 30,50 30,75 31,25 30,00
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 41,41 41,46 41,32 41,57 41,04 41,07 41,07 40,96 40,98 40,88
102421C VM1698-4 Grad 30,25 30,75 30,50 30,50 29,75 29,75 29,75 29,50 29,50 29,25
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 40,73 41,87 40,70 40,58 41,55 41,20 41,09 40,69 40,68 41,44
102421C VM1698-4 Grad 29,00 31,50 29,00 29,25 30,75 30,25 30,00 29,75 29,25 30,75

Apex Tool Group GmbH
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Production Tools Control System 2/2

Plant ATG Westhausen Operator Name Sorg Date 26.01.2024
Serial No.  1LJ1093_b Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 41,00

Ord. No CLBA403 Serial N 1024210 LSL 36,90

e enat No. USL 45,10

Remark TQ 100% hard +/-10% * Speed 189 rpm

Char.No. Char.Descr. Unit X81 Xg2 X83 X84 X85 X86 Xg7 Xg8 X89 X90
102421C VM1698-4 Nm 41,01 40,88 41,34 41,71 41,28 40,68 41,30 42,24 41,66 41,27
102421C VM1698-4 Grad 30,00 29,75 30,75 31,50 30,50 29,25 30,25 32,50 31,00 30,25
Char.No. Char.Descr. Unit X91 X92 X93 Xo4 X95 X96 X97 X98 X99 X100
102421C VM1698-4 Nm 41,23 41,10 41,06 41,22 41,07 41,30 42,38 40,96 41,58 41,04
102421C VM1698-4 Grad 30,00 29,75 30,00 30,25 29,75 30,00 32,00 29,50 30,25 29,25

Apex Tool Group GmbH
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Homologation of nutrunners

Model:
Serial no:

Torque graphs
CLBA403
1LJ1093
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Machine Capability Study 100 %

Angle degree: 30°
Test torque: 41,0 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed





Cleco Machine Capability Study Page 1/1

Production Tools Control System
Plant  ATG Westhauisen | Operator Name  Sorg Date  26.01.2024
Ord. No. CLBA403 Part type CLBA403 ‘ Contr.item yes
Serial No. [LJ1093 a Char.Descr. VM 1698-4 Nom.val. 41,00 4,10 i USL 45,10

Serial No. 1024210 Unit Nm  -410 ILSL 36%0 |

Char.Type variable Tolerance value 10 % ‘ Decimal PI. 2
Cust.Name ATG Reference System  VM1698-4 Test Electronic  ---
Contr.No. Homologation Reference Transducer 50/1024729 nges. 100
Evaluation from 26.01.2024 08:12:17 to 26.01.2024 08:44:36

Rem.  TQ 100% soft +/-10% * Speed 189 rpm; Pause 8 sec

45 usL
447
Taz-
IS =
Z.42
Q41 — %+3s
B RN X Sl .
(]
a0 RO it e e
< - - — - — - — - — - — - = - — - — - — - — - — - == - — - —_— - — X-3s
39
38~
374 LSL
\ \ T T \ T T T T T
0 10 20 30 40 50 60 70 80 90 100
Value No. —
X-3s X+3s X+3s
30 7LSL ‘ >‘( ‘ USLﬁ 30 LSL ‘ USL 0,001
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37 38 39 40 41 42 43 44 45 37 38 41 42 43 44 45
VM1698-4 [Nm] ND — VM1698-4 [Nm] ND —
Drawing Values Collected Values Statistics
Tm 41.00 X 40.2174
LSL 36.90 Xmin 39.70 X-3s 39.5641
USL 45.10 Xmax 40.74 X+3s 40.8707
T 8.20 R 1.04 6s 1.3066
N<r> 100 p<T> 100.00000 %
n sysL 0 p>usL 0.00000%
N <LsL 0 P<LsL 0.00000%
Neff 100
Ntot 100
Model distribution Normal Distribution
Calculation method M114 6= Sums
Potential Capability index = Cm 6.28
Critical capability index = C mk 5.08
Es The requirements were met (Cm,Cmk) Eis
APEX VDI/VDE 2647 V0.1
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Cleco

Production Tools

Machine Capability Study Page
Control System 1/2

Plant ATG Westhausen

Operator Name  Sorg Date 26.01.2024

Serial No.  [LJ1093_a

Characteristic

Parttype = CLBA403 Char.Descr.  VM1698-4 Nom.val. 41,00
Ord. No CLBA403 ial 1024210 LSL 36,90

e Serial No. USL 45,10
Remark TQ 100% soft +/-10% * Speed 189 rpm; Pause 8 sec
Char.No. Char.Descr. Unit X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
102421C VM1698-4 Nm 40,59 40,63 40,32 40,57 40,61 40,22 40,14 40,45 40,14 40,29
102421C VM1698-4 Grad 355,00 @ 355,00 350,75 360,75 370,00 354,25 354,75 | 359,75 | 349,50 356,00
Char.No. Char.Descr. Unit X11 X12 X13 X14 X15 X16 X17 X18 X19 X20
102421C VM1698-4 Nm 40,74 40,28 40,28 40,21 40,55 40,23 40,08 40,18 40,09 40,04
102421C VM1698-4 Grad 361,75 @ 354,75 356,75 357,00 360,75 356,50 352,00 @ 355,75 @ 356,25 356,25
Char.No. Char.Descr. Unit X21 X22 X23 X24 X25 X26 X27 X28 X29 X30
102421C VM1698-4 Nm 40,41 40,44 40,50 40,38 40,09 40,01 40,25 40,15 39,86 40,19
102421C VM1698-4 Grad 364,00 @ 365,00 360,00 371,00 355,00 361,50 361,25 @ 362,25 @ 352,75 353,75
Char.No. Char.Descr. Unit X31 X32 X33 X34 X35 X36 X37 X38 X39 X40
102421C VM1698-4 Nm 39,89 40,09 40,25 40,40 40,21 40,43 40,29 40,04 40,68 40,28
102421C VM1698-4 Grad 353,50 @ 358,50 359,25 370,75 360,00 365,75 364,00 360,00 365,50 365,50
Char.No. Char.Descr. Unit X41 X42 X43 X44 X45 X46 X47 X48 X49 X50
102421C VM1698-4 Nm 40,60 40,31 40,23 40,03 40,44 40,12 40,06 39,76 40,25 40,15
102421C VM1698-4 Grad 367,50 @ 361,25 369,75 358,50 364,75 361,50 366,25 | 353,00 359,75 366,75
Char.No. Char.Descr. Unit X51 X52 X53 X54 X55 X56 X57 X58 X59 X60
102421C VM1698-4 Nm 39,98 40,21 40,12 40,54 40,21 40,34 40,20 40,15 40,24 40,09
102421C VM1698-4 Grad 356,25 | 362,25 365,00 366,50 365,25 366,00 359,75 | 360,00 364,50 355,75
Char.No. Char.Descr. Unit X61 X62 X63 X64 X65 X66 X67 X68 X69 X70
102421C VM1698-4 Nm 40,68 40,21 39,98 39,91 40,27 40,42 40,23 40,25 39,96 40,13
102421C VM1698-4 Grad 368,00 367,75 354,25 362,25 361,00 366,75 367,50 @ 362,75 @ 357,00 361,00
Char.No. Char.Descr. Unit X71 X72 X73 X74 X75 X76 X77 X78 X79 X80
102421C VM1698-4 Nm 40,14 40,01 40,41 40,49 40,10 40,03 40,09 39,75 40,52 39,90
102421C VM1698-4 Grad 370,00 @ 363,50 369,00 369,00 359,75 356,50 362,00 366,50 @ 366,00 359,75
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Cleco Machine Capability Study Page

Production Tools Control System 212
Plant ATG Westhausen Operator Name Sorg Date 26.01.2024
Serial No.  1LJ1093_a Characteristic
Parttype  CLBA403 Char.Descr.  VM1698-4 T Sy
Ord. No CLBA403 ial 1024210 LSL S
. No. Serial No. USsL 45,10

Remark TQ 100% soft +/-10% * Speed 189 rpm; Pause 8 sec

Char.No. Char.Descr. Unit X81 X82 X83 X84 X85 X86 Xg7 X88 X89 X90
102421C VM1698-4 Nm 39,89 40,21 40,12 39,93 40,10 40,32 40,20 40,38 40,55 39,70
102421C VM1698-4 Grad 363,00 | 360,75 | 360,75 | 367,50 | 361,00 @ 368,75 | 363,00 @ 363,75 | 370,50 & 354,25
Char.No. Char.Descr. Unit X91 X92 X93 X4 X95 X96 Xg7 X98 X99 X100
102421C VM1698-4 Nm 40,29 40,28 40,19 39,87 40,13 40,29 40,20 40,15 39,90 40,05
102421C VM1698-4 Grad 361,75 | 363,75 | 368,75 | 356,25 | 365,00 @ 362,75 | 363,75 | 370,75 | 357,50 @ 361,50
Apex Tool Group GmbH \\AZDEU-DFS01\Europe\Westhausen\Quality\QWE\M esswert\2024\ILJ1093_aM.DFD
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Homologation of nutrunners

Model:
Serial no:

Torque graphs
CLBA403
ILJ1093
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Machine Capability Study 100 %

Angle degree: 360°
Test torque: 41,0 Nm

Value no. 1
Graph
Torque / Angle / Speed

Value no. 1
Graph
Torque / Time / Speed

Value no. 100
Graph
Torque / Angle / Speed

Value no. 100
Graph
Torque / Time / Speed










Messgeratefahigkeitsuntersuchung KlSTLER

Measurement Capability Test

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Kolner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration cetrtificate

measure. analyze. innovate.

V-61716

Gegenstand:
Item:

Aufnehmer / Transducer:

Mod.Nr / Mod.No:
Artikelnr. / Art.No:
Nennwert / Nom.value.:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Anzeiger / Indicator :

Mod.Nr / Mod.No:
Artikelnr. / Art.No:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Auftraggeber:
Customer

Auftragsnummer:
Order No.

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

5413-4820/2

90145014

2N'm

1033809

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Apex Tool Group
GmbH

Industriestr. 1
73463 Westhausen

G000197772
vom/from 2023-04-17

Anzahl der Seiten des Kalibrierscheines: 2
Number of pages of the certificate

Datum der Kalibrierung:

Date of calibration

2023-04-25

Dieser Kalibrierschein dokumentiert die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerdtes bzw. dieser
Messeinrichtung und den zugehdrigen, durch
Normale festgelegten Werten der MessgroRRe
Drehmoment unter vorgegebenen Bedingungen.
Die Kalibrierung wurde an messtechnisch
ruckfihrbaren Normalen durchgefihrt.

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

This calibration certificate documents the results
of determining the relationship between the
displayed values of this measuring device and the
associated values of the measured variable
torque under specified conditions determined by
standards. The calibration was performed with
metrologically traceable standards.

The applied calibration procedure is validated.

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

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf nur
vollstéandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden Kalibrierlaboratoriums.
Kalibrierscheine sind bei Nennung des fir die Freigabe Verantwortlichen in Klarschrift auch ohne Unterschrift giltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may not be reproduced other than in full except
with the permission of the issuing laboratory. Calibration certificates with the full name of the approval responsible person are valid without signature.

Datum der Ausstellung
Date of issue

2023-05-31

Freigabe des Kalibrierscheins durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

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

Michael Stader

B. Srenker

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium
Kolner Strasse 71
DE - 42897 Remscheid

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





KISTLER

measure. analyze. innovate.

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

erstellt durch das Kalibrierlaboratorium

Issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgerateféhigkeitsuntersuchung

Measurement Capability Test

W-MGF
21300-40°

Gegenstand:
Item:

Aufnehmer / Transducer:

Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:
Auflésung / Resolution:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Anzeiger / Indicator:
Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Drehwinkel-Messgerat
angle measuring device

5413-4820/2

90145014

0,23 °

1033809

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group
Customer: GmbH

Industriestr. 1

73463 Westhausen
Auftragsnummer: G000197772
Order No.: vom/from 2023-04-17
Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate:

Datum der Kalibrierung:

Date of calibration:

2023-04-26

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

Die Kalibrierung wurde an messtechnisch
ruckfihrbaren Normalen durchgefihrt.

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

This calibration certificate documents the
results of determining the relationship between
the displayed values of this measuring device
and the associated values of the measured
variable torque under specified conditions
determined by standards. The calibration was
performed  with  metrologically  traceable
standards.

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

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf nur
vollstéandig und unverindert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden Kalibrierlaboratoriums.
Kalibrierscheine sind bei Nennung des fiir die Freigabe Verantwortlichen in Klarschrift auch ohne Unterschrift gliltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may not be reproduced other than in full except with the
permission of the issuing laboratory. Calibration certificates with the full name of the approval responsible person are valid without signature.

Datum der Ausstellung
Date of issue

2023-05-31

Freigabe der Messgeratefahigkeitsuntersuchung durch

Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

B.Srenker

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium

Koélner Strasse 71
DE - 42897 Remscheid

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





KISTLER

measure. analyze. innovate.

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

erstellt durch das Kalibrierlaboratorium

issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
21300-180°

Gegenstand:
Item:

Aufnehmer / Transducer:

Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:
Auflédsung / Resolution:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Anzeiger / Indicator:
Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Drehwinkel-Messgerat
angle measuring device

5413-4820/2

90145014

0,23°

1033809

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group

Customer: GmbH
Industriestr. 1
73463 Westhausen

Auftragsnummer: G000197772

Order No.:

Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate:

Datum der Kalibrierung:

Date of calibration:

2023-04-26

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 MessgroRRe
Drehmoment unter vorgegebenen
Bedingungen.

Die Kalibrierung wurde an messtechnisch
rickfihrbaren Normalen durchgefihrt.

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

This calibration certificate documents the
results of determining the relationship between
the displayed values of this measuring device
and the associated values of the measured
variable torque under specified conditions
determined by standards. The calibration was
performed  with  metrologically  traceable
standards.

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

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf
nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden
Kalibrierlaboratoriums. Kalibrierscheine sind bei Nennung des fiir die Freigabe Verantwortlichen in Klarschrift auch ohne Unterschrift gultig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may not be reproduced other than in full except with the
permission of the issuing laboratory. Calibration certificates with the full name of the approval responsible person are valid without signature.

Datum der Ausstellung
Date of issue

2023-05-31

Freigabe der Messgeratefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

B.Srenker

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium

Kolner Strasse 71
DE - 42897 Remscheid

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





Messgeratefahigkeitsuntersuchung KlSTLER

Measurement Capability Test

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Kolner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration cetrtificate

measure. analyze. innovate.

V-61717

Gegenstand:
Item:

Aufnehmer / Transducer:

Mod.Nr / Mod.No:
Artikelnr. / Art.No:
Nennwert / Nom.value.:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Anzeiger / Indicator :

Mod.Nr / Mod.No:
Artikelnr. / Art.No:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Auftraggeber:
Customer

Auftragsnummer:
Order No.

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

30135004 / 5413-4821/10

30135004 / 90145018

10 N'm

1026388 / 1026403

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Apex Tool Group
GmbH

Industriestr. 1
73463 Westhausen

G000197772
vom/from 2023-04-17

Anzahl der Seiten des Kalibrierscheines: 2
Number of pages of the certificate

Datum der Kalibrierung:

Date of calibration

2023-04-25

Dieser Kalibrierschein dokumentiert die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerdtes bzw. dieser
Messeinrichtung und den zugehdrigen, durch
Normale festgelegten Werten der MessgroRRe
Drehmoment unter vorgegebenen Bedingungen.
Die Kalibrierung wurde an messtechnisch
ruckfihrbaren Normalen durchgefihrt.

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

This calibration certificate documents the results
of determining the relationship between the
displayed values of this measuring device and the
associated values of the measured variable
torque under specified conditions determined by
standards. The calibration was performed with
metrologically traceable standards.

The applied calibration procedure is validated.

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

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf nur
vollstéandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden Kalibrierlaboratoriums.
Kalibrierscheine sind bei Nennung des fir die Freigabe Verantwortlichen in Klarschrift auch ohne Unterschrift giltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may not be reproduced other than in full except
with the permission of the issuing laboratory. Calibration certificates with the full name of the approval responsible person are valid without signature.

Datum der Ausstellung
Date of issue

2023-05-31

Freigabe des Kalibrierscheins durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

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

Michael Stader

B. Srenker

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium
Kolner Strasse 71
DE - 42897 Remscheid

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





KISTLER

measure. analyze. innovate.

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

erstellt durch das Kalibrierlaboratorium

Issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgerateféhigkeitsuntersuchung

Measurement Capability Test

W-MGF
21301-40°

Gegenstand:
Item:

Aufnehmer / Transducer:

Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:
Auflésung / Resolution:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Anzeiger / Indicator:
Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Drehwinkel-Messgerat
angle measuring device

30135004 / 5413-4821/10
30135004 / 90145018

0,25°

1026388 / 1026403

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group
Customer: GmbH

Industriestr. 1

73463 Westhausen
Auftragsnummer: G000197772
Order No.: vom/from 2023-04-17
Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate:

Datum der Kalibrierung:

Date of calibration:

2023-04-26

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

Die Kalibrierung wurde an messtechnisch
ruckfihrbaren Normalen durchgefihrt.

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

This calibration certificate documents the
results of determining the relationship between
the displayed values of this measuring device
and the associated values of the measured
variable torque under specified conditions
determined by standards. The calibration was
performed  with  metrologically  traceable
standards.

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

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf nur
vollstéandig und unverindert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden Kalibrierlaboratoriums.
Kalibrierscheine sind bei Nennung des fiir die Freigabe Verantwortlichen in Klarschrift auch ohne Unterschrift gliltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may not be reproduced other than in full except with the
permission of the issuing laboratory. Calibration certificates with the full name of the approval responsible person are valid without signature.

Datum der Ausstellung
Date of issue

2023-05-31

Freigabe der Messgeratefahigkeitsuntersuchung durch

Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

B.Srenker

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium

Koélner Strasse 71
DE - 42897 Remscheid

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





KISTLER

measure. analyze. innovate.

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

erstellt durch das Kalibrierlaboratorium

issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
21301-180°

Gegenstand:
Item:

Aufnehmer / Transducer:

Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:
Auflédsung / Resolution:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Anzeiger / Indicator:
Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Drehwinkel-Messgerat
angle measuring device

30135004 / 5413-4821/10

30135004 / 90145018

0,25°

1026388 / 1026403

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group

Customer: GmbH
Industriestr. 1
73463 Westhausen

Auftragsnummer: G000197772

Order No.:

Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate:

Datum der Kalibrierung:

Date of calibration:

2023-04-26

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 MessgroRRe
Drehmoment unter vorgegebenen
Bedingungen.

Die Kalibrierung wurde an messtechnisch
rickfihrbaren Normalen durchgefihrt.

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

This calibration certificate documents the
results of determining the relationship between
the displayed values of this measuring device
and the associated values of the measured
variable torque under specified conditions
determined by standards. The calibration was
performed  with  metrologically  traceable
standards.

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

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf
nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden
Kalibrierlaboratoriums. Kalibrierscheine sind bei Nennung des fiir die Freigabe Verantwortlichen in Klarschrift auch ohne Unterschrift gultig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may not be reproduced other than in full except with the
permission of the issuing laboratory. Calibration certificates with the full name of the approval responsible person are valid without signature.

Datum der Ausstellung
Date of issue

2023-05-31

Freigabe der Messgeratefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

B.Srenker

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium

Kolner Strasse 71
DE - 42897 Remscheid

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





Messgeratefahigkeitsuntersuchung KlSTLER

Measurement Capability Test

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Kolner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration cetrtificate

measure. analyze. innovate.

V-61718

Gegenstand:
Item:

Aufnehmer / Transducer:

Mod.Nr / Mod.No:
Artikelnr. / Art.No:
Nennwert / Nom.value.:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Anzeiger / Indicator :

Mod.Nr / Mod.No:
Artikelnr. / Art.No:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Auftraggeber:
Customer

Auftragsnummer:
Order No.

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

30135006 / 5413-4821/50

30135006 / 90145020

50 N'm

1024729 / 1025638

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Apex Tool Group
GmbH

Industriestr. 1
73463 Westhausen

G000197772
vom/from 2023-04-17

Anzahl der Seiten des Kalibrierscheines: 2
Number of pages of the certificate

Datum der Kalibrierung:

Date of calibration

2023-04-25

Dieser Kalibrierschein dokumentiert die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerdtes bzw. dieser
Messeinrichtung und den zugehdrigen, durch
Normale festgelegten Werten der MessgroRRe
Drehmoment unter vorgegebenen Bedingungen.
Die Kalibrierung wurde an messtechnisch
ruckfihrbaren Normalen durchgefihrt.

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

This calibration certificate documents the results
of determining the relationship between the
displayed values of this measuring device and the
associated values of the measured variable
torque under specified conditions determined by
standards. The calibration was performed with
metrologically traceable standards.

The applied calibration procedure is validated.

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

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf nur
vollstéandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden Kalibrierlaboratoriums.
Kalibrierscheine sind bei Nennung des fir die Freigabe Verantwortlichen in Klarschrift auch ohne Unterschrift giltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may not be reproduced other than in full except
with the permission of the issuing laboratory. Calibration certificates with the full name of the approval responsible person are valid without signature.

Datum der Ausstellung
Date of issue

2023-05-31

Freigabe des Kalibrierscheins durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

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

Michael Stader

B. Srenker

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium
Kolner Strasse 71
DE - 42897 Remscheid

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





KISTLER

measure. analyze. innovate.

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

erstellt durch das Kalibrierlaboratorium

Issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgerateféhigkeitsuntersuchung

Measurement Capability Test

W-MGF
21302-40°

Gegenstand:
Item:

Aufnehmer / Transducer:

Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:
Auflésung / Resolution:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Anzeiger / Indicator:
Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Drehwinkel-Messgerat
angle measuring device

30135006 / 5413-4821/50

30135006 / 90145020

0,25°

1024729 / 1025638

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group
Customer: GmbH

Industriestr. 1

73463 Westhausen
Auftragsnummer: G000197772
Order No.: vom/from 2023-04-17
Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate:

Datum der Kalibrierung:

Date of calibration:

2023-04-26

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

Die Kalibrierung wurde an messtechnisch
ruckfihrbaren Normalen durchgefihrt.

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

This calibration certificate documents the
results of determining the relationship between
the displayed values of this measuring device
and the associated values of the measured
variable torque under specified conditions
determined by standards. The calibration was
performed  with  metrologically  traceable
standards.

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

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf nur
vollstéandig und unverindert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden Kalibrierlaboratoriums.
Kalibrierscheine sind bei Nennung des fiir die Freigabe Verantwortlichen in Klarschrift auch ohne Unterschrift gliltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may not be reproduced other than in full except with the
permission of the issuing laboratory. Calibration certificates with the full name of the approval responsible person are valid without signature.

Datum der Ausstellung
Date of issue

2023-05-31

Freigabe der Messgeratefahigkeitsuntersuchung durch

Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

B.Srenker

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium

Koélner Strasse 71
DE - 42897 Remscheid

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





KISTLER

measure. analyze. innovate.

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

erstellt durch das Kalibrierlaboratorium

issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
21302-180°

Gegenstand:
Item:

Aufnehmer / Transducer:

Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:
Auflédsung / Resolution:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Anzeiger / Indicator:
Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Drehwinkel-Messgerat
angle measuring device

30135006 / 5413-4821/50

30135006 / 90145020

0,25°

1024729 / 1025638

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group

Customer: GmbH
Industriestr. 1
73463 Westhausen

Auftragsnummer: G000197772

Order No.:

Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate:

Datum der Kalibrierung:

Date of calibration:

2023-04-26

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 MessgroRRe
Drehmoment unter vorgegebenen
Bedingungen.

Die Kalibrierung wurde an messtechnisch
rickfihrbaren Normalen durchgefihrt.

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

This calibration certificate documents the
results of determining the relationship between
the displayed values of this measuring device
and the associated values of the measured
variable torque under specified conditions
determined by standards. The calibration was
performed  with  metrologically  traceable
standards.

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

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf
nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden
Kalibrierlaboratoriums. Kalibrierscheine sind bei Nennung des fiir die Freigabe Verantwortlichen in Klarschrift auch ohne Unterschrift gultig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may not be reproduced other than in full except with the
permission of the issuing laboratory. Calibration certificates with the full name of the approval responsible person are valid without signature.

Datum der Ausstellung
Date of issue

2023-05-31

Freigabe der Messgeratefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

B.Srenker

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium

Kolner Strasse 71
DE - 42897 Remscheid

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





Messgeratefahigkeitsuntersuchung KlSTLER

Measurement Capability Test

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Kolner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration cetrtificate

measure. analyze. innovate.

V-61719

Gegenstand:
Item:

Aufnehmer / Transducer:

Mod.Nr / Mod.No:
Artikelnr. / Art.No:
Nennwert / Nom.value.:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Anzeiger / Indicator :

Mod.Nr / Mod.No:
Artikelnr. / Art.No:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Auftraggeber:
Customer

Auftragsnummer:
Order No.

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

5413-4820/120

90145017

120 N'-m

1019923

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Apex Tool Group
GmbH

Industriestr. 1
73463 Westhausen

G000197772
vom/from 2023-04-17

Anzahl der Seiten des Kalibrierscheines: 2
Number of pages of the certificate

Datum der Kalibrierung:

Date of calibration

2023-04-25

Dieser Kalibrierschein dokumentiert die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerdtes bzw. dieser
Messeinrichtung und den zugehdrigen, durch
Normale festgelegten Werten der MessgroRRe
Drehmoment unter vorgegebenen Bedingungen.
Die Kalibrierung wurde an messtechnisch
ruckfihrbaren Normalen durchgefihrt.

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

This calibration certificate documents the results
of determining the relationship between the
displayed values of this measuring device and the
associated values of the measured variable
torque under specified conditions determined by
standards. The calibration was performed with
metrologically traceable standards.

The applied calibration procedure is validated.

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

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf nur
vollstéandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden Kalibrierlaboratoriums.
Kalibrierscheine sind bei Nennung des fir die Freigabe Verantwortlichen in Klarschrift auch ohne Unterschrift giltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may not be reproduced other than in full except
with the permission of the issuing laboratory. Calibration certificates with the full name of the approval responsible person are valid without signature.

Datum der Ausstellung
Date of issue

2023-05-31

Freigabe des Kalibrierscheins durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

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

Michael Stader

B. Srenker

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium
Kolner Strasse 71
DE - 42897 Remscheid

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





KISTLER

measure. analyze. innovate.

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

erstellt durch das Kalibrierlaboratorium

Issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgerateféhigkeitsuntersuchung

Measurement Capability Test

W-MGF
21303-40°

Gegenstand:
Item:

Aufnehmer / Transducer:

Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:
Auflésung / Resolution:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Anzeiger / Indicator:
Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Drehwinkel-Messgerat
angle measuring device

5413-4820/120

90145017

0,25°

1019923

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group
Customer: GmbH

Industriestr. 1

73463 Westhausen
Auftragsnummer: G000197772
Order No.: vom/from 2023-04-17
Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate:

Datum der Kalibrierung:

Date of calibration:

2023-04-26

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

Die Kalibrierung wurde an messtechnisch
ruckfihrbaren Normalen durchgefihrt.

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

This calibration certificate documents the
results of determining the relationship between
the displayed values of this measuring device
and the associated values of the measured
variable torque under specified conditions
determined by standards. The calibration was
performed  with  metrologically  traceable
standards.

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

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf nur
vollstéandig und unverindert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden Kalibrierlaboratoriums.
Kalibrierscheine sind bei Nennung des fiir die Freigabe Verantwortlichen in Klarschrift auch ohne Unterschrift gliltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may not be reproduced other than in full except with the
permission of the issuing laboratory. Calibration certificates with the full name of the approval responsible person are valid without signature.

Datum der Ausstellung
Date of issue

2023-05-31

Freigabe der Messgeratefahigkeitsuntersuchung durch

Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

B.Srenker

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium

Koélner Strasse 71
DE - 42897 Remscheid

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





KISTLER

measure. analyze. innovate.

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

erstellt durch das Kalibrierlaboratorium

issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
21303-180°

Gegenstand:
Item:

Aufnehmer / Transducer:

Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:
Auflédsung / Resolution:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Anzeiger / Indicator:
Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Drehwinkel-Messgerat
angle measuring device

5413-4820/120

90145017

0,25°

1019923

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group

Customer: GmbH
Industriestr. 1
73463 Westhausen

Auftragsnummer: G000197772

Order No.:

Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate:

Datum der Kalibrierung:

Date of calibration:

2023-04-26

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 MessgroRRe
Drehmoment unter vorgegebenen
Bedingungen.

Die Kalibrierung wurde an messtechnisch
rickfihrbaren Normalen durchgefihrt.

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

This calibration certificate documents the
results of determining the relationship between
the displayed values of this measuring device
and the associated values of the measured
variable torque under specified conditions
determined by standards. The calibration was
performed  with  metrologically  traceable
standards.

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

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf
nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden
Kalibrierlaboratoriums. Kalibrierscheine sind bei Nennung des fiir die Freigabe Verantwortlichen in Klarschrift auch ohne Unterschrift gultig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may not be reproduced other than in full except with the
permission of the issuing laboratory. Calibration certificates with the full name of the approval responsible person are valid without signature.

Datum der Ausstellung
Date of issue

2023-05-31

Freigabe der Messgeratefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

B.Srenker

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium

Kolner Strasse 71
DE - 42897 Remscheid

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





Messgeratefahigkeitsuntersuchung KlSTLER

Measurement Capability Test

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Kolner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration cetrtificate

measure. analyze. innovate.

V-61720

Gegenstand:
Item:

Aufnehmer / Transducer:

Mod.Nr / Mod.No:
Artikelnr. / Art.No:
Nennwert / Nom.value.:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Anzeiger / Indicator :

Mod.Nr / Mod.No:
Artikelnr. / Art.No:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Auftraggeber:
Customer

Auftragsnummer:
Order No.

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

5413-4820/250

18034385

250 N'-m

5537037

Kistler Remscheid GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Apex Tool Group
GmbH

Industriestr. 1
73463 Westhausen

G000197772
vom/from 2023-04-17

Anzahl der Seiten des Kalibrierscheines: 2
Number of pages of the certificate

Datum der Kalibrierung:

Date of calibration

2023-04-25

dokumentiert die
Ermittlung des

Dieser Kalibrierschein
Ergebnisse aus der

Zusammenhangs zwischen den angezeigten
Werten dieses Messgerdtes bzw. dieser
Messeinrichtung und den zugehdrigen, durch

Normale festgelegten Werten der MessgroRRe
Drehmoment unter vorgegebenen Bedingungen.
Die Kalibrierung wurde an messtechnisch
ruckfihrbaren Normalen durchgefihrt.

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

This calibration certificate documents the results
of determining the relationship between the
displayed values of this measuring device and the
associated values of the measured variable
torque under specified conditions determined by
standards. The calibration was performed with
metrologically traceable standards.

The applied calibration procedure is validated.

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

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf nur
vollstéandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden Kalibrierlaboratoriums.
Kalibrierscheine sind bei Nennung des fir die Freigabe Verantwortlichen in Klarschrift auch ohne Unterschrift giltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may not be reproduced other than in full except
with the permission of the issuing laboratory. Calibration certificates with the full name of the approval responsible person are valid without signature.

Datum der Ausstellung
Date of issue

2023-05-31

Freigabe des Kalibrierscheins durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

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

Michael Stader

B. Srenker

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium
Kolner Strasse 71
DE - 42897 Remscheid

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





KISTLER

measure. analyze. innovate.

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

erstellt durch das Kalibrierlaboratorium
Issued by the calibration laboratory

Kistler Remscheid GmbH
Ko6lner Strasse 71

DE - 42897 Remscheid Messgeratefahigkeitsuntersuchung W'MGF
Measurement Capability Test 21 304_40°
Gegenstand: Drehwinkel-Messgerét Dieser  Kalibrierschein  dokumentiert  die
Item: angle measuring device Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Aufnehmer / Transducer: Werten dieses Messgerates bzw. dieser
Mod.Nr / Mod.No.: 5413-4820/250 Messeinrichtung und den zugehdrigen, durch
Artikelnr. / Art.No.: 18034385 Normale festgelegten Werten der MessgrolRe
Auflésung / Resolution: 0.25° Drehmoment unter vorgegebenen
) . ' ’ Bedingungen.
Serien-Nr. / Serial number: 5537037 : g ;
Die Kalibrierung wurde an messtechnisch
Hersteller / Manufacturer: Kistler Remscheid GmbH, 42897 Remscheid g

ruckfihrbaren Normalen durchgefihrt.
Das angewandte Kalibrierverfahren ist validiert.

Anzei Indicator:
nzeiger / Indicator Fir die Einhaltung einer angemessenen Frist

Mod.Nr/ Mod.No.: 5413-5392/314B zur Wiederholung der Kalibrierung ist der
Artikelnr. / Art.No.: 9014020 Benutzer verantwortlich.
Serien-Nr. / Serial number: 1024210
Hersteller / Manufacturer: SCHATZ GmbH, 42897 Remscheid
This calibration certificate documents the
Auftraggeber: Apex Tool Group results of determining the relationship between
Customer: GmbH the displayed values of this measuring device
and the associated values of the measured
Industriestr. 1 variable torque under specified conditions
73463 Westhausen determined by standards. The calibration was
Auftragsnummer: G000197772 performed  with  metrologically  traceable
Order No.: vom/from 2023-04-17 standaras.

The applied calibration procedure is validated.

. - . The user is obliged to have the object re-
Anzahl der Seiten des Kalibrierscheines: 3 calibrated at appropriate intervals.

Number of pages of the certificate:

Datum der Kalibrierung: 2023-04-26
Date of calibration:

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf nur
vollstéandig und unverindert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden Kalibrierlaboratoriums.
Kalibrierscheine sind bei Nennung des fiir die Freigabe Verantwortlichen in Klarschrift auch ohne Unterschrift gliltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may not be reproduced other than in full except with the
permission of the issuing laboratory. Calibration certificates with the full name of the approval responsible person are valid without signature.

Datum der Ausstellung Freigabe der Messgeratefahigkeitsuntersuchung durch Bearbeiter

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

2023-05-31 Michael Stader B.Srenker

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

Koélner Strasse 71
DE - 42897 Remscheid





KISTLER

measure. analyze. innovate.

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH
Ko6lner Strasse 71

DE - 42897 Remscheid Messgeratefahigkeitsuntersuchung W'MGF
Measurement Capability Test 21 304-1 80°
Gegenstand: Drehwinkel-Messgerit Dieser Kalibrierschein ~ dokumentiert die
Item: angle measuring device Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Aufnehmer / Transducer: Werten dieses Messgerates bzw. dieser
Mod.Nr / Mod.No.: 5413-4820/250 Messeinrichtung und den zugehdrigen, durch
Artikelnr. / Art.No.: 18034385 Normale festgelegten Werten der MessgroRRe
Auflésung / Resolution: 0.25° Drehmoment unter vorgegebenen

Bedingungen.

Die Kalibrierung wurde an messtechnisch
rickfihrbaren Normalen durchgefihrt.

Das angewandte Kalibrierverfahren ist validiert.
Fir die Einhaltung einer angemessenen Frist

Serien-Nr. / Serial number: 5537037
Hersteller / Manufacturer: Kistler Remscheid GmbH, 42897 Remscheid

Anzeiger / Indicator:

Mod.Nr / Mod.No.: 5413-5392/314B zur Wiederholung der Kalibrierung ist der
Artikelnr. / Art.No.: 9014020 Benutzer verantwortlich.
Serien-Nr. / Serial number: 1024210
Hersteller / Manufacturer: SCHATZ GmbH, 42897 Remscheid
This calibration certificate documents the
Auftraggeber: Apex Tool Group results of determining the relationship between
Customer: GmbH the displayed values of this measuring device
and the associated values of the measured
Industriestr. 1 variable torque under specified conditions
73463 Westhausen determined by standards. The calibration was
Auftragsnummer: G000197772 performed  with  metrologically  traceable
] standards.
Order No.:

The applied calibration procedure is validated.

) - . The user is obliged to have the object re-
Anzahl der Seiten des Kalibrierscheines: 3 calibrated at appropriate intervals.

Number of pages of the certificate:

Datum der Kalibrierung: 2023-04-26
Date of calibration:

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf
nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden
Kalibrierlaboratoriums. Kalibrierscheine sind bei Nennung des fiir die Freigabe Verantwortlichen in Klarschrift auch ohne Unterschrift gultig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may not be reproduced other than in full except with the
permission of the issuing laboratory. Calibration certificates with the full name of the approval responsible person are valid without signature.

Datum der Ausstellung Freigabe der Messgeratefahigkeitsuntersuchung durch Bearbeiter

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

2023-05-31 Michael Stader B.Srenker

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

Kolner Strasse 71
DE - 42897 Remscheid





Messgeratefahigkeitsuntersuchung KlSTLER

Measurement Capability Test

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

Kistler Remscheid GmbH

Kolner Strasse 71

DE - 42897 Remscheid

Kalibrierschein
Calibration cetrtificate

measure. analyze. innovate.

V-61721

Gegenstand:
Item:

Aufnehmer / Transducer:

Mod.Nr / Mod.No:
Artikelnr. / Art.No:
Nennwert / Nom.value.:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Anzeiger / Indicator :

Mod.Nr / Mod.No:
Artikelnr. / Art.No:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Auftraggeber:
Customer

Auftragsnummer:
Order No.

Drehmomentaufnehmer mit Messgerat
torque transducer with measuring box

5413-4820/1k

90145013

1000 N'm

1013265

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Apex Tool Group
GmbH

Industriestr. 1
73463 Westhausen

G000197772
vom/from 2023-04-14

Anzahl der Seiten des Kalibrierscheines: 2
Number of pages of the certificate

Datum der Kalibrierung:

Date of calibration

2023-04-25

Dieser Kalibrierschein dokumentiert die
Ergebnisse aus der Ermittlung des
Zusammenhangs zwischen den angezeigten
Werten dieses Messgerdtes bzw. dieser
Messeinrichtung und den zugehdrigen, durch
Normale festgelegten Werten der MessgroRRe
Drehmoment unter vorgegebenen Bedingungen.
Die Kalibrierung wurde an messtechnisch
ruckfihrbaren Normalen durchgefihrt.

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

This calibration certificate documents the results
of determining the relationship between the
displayed values of this measuring device and the
associated values of the measured variable
torque under specified conditions determined by
standards. The calibration was performed with
metrologically traceable standards.

The applied calibration procedure is validated.

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

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf nur
vollstéandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden Kalibrierlaboratoriums.
Kalibrierscheine sind bei Nennung des fir die Freigabe Verantwortlichen in Klarschrift auch ohne Unterschrift giltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may not be reproduced other than in full except
with the permission of the issuing laboratory. Calibration certificates with the full name of the approval responsible person are valid without signature.

Datum der Ausstellung
Date of issue

2023-05-31

Freigabe des Kalibrierscheins durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

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

Michael Stader

B. Srenker

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium
Kolner Strasse 71
DE - 42897 Remscheid

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





KISTLER

measure. analyze. innovate.

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

erstellt durch das Kalibrierlaboratorium

Issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgerateféhigkeitsuntersuchung

Measurement Capability Test

W-MGF
21305-40°

Gegenstand:
Item:

Aufnehmer / Transducer:

Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:
Auflésung / Resolution:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Anzeiger / Indicator:
Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Drehwinkel-Messgerat
angle measuring device

5413-4820/1k

90145013

0,25°

1013265

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group
Customer: GmbH

Industriestr. 1

73463 Westhausen
Auftragsnummer: G000197772
Order No.: vom/from 2023-04-17
Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate:

Datum der Kalibrierung:

Date of calibration:

2023-04-26

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

Die Kalibrierung wurde an messtechnisch
ruckfihrbaren Normalen durchgefihrt.

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

This calibration certificate documents the
results of determining the relationship between
the displayed values of this measuring device
and the associated values of the measured
variable torque under specified conditions
determined by standards. The calibration was
performed  with  metrologically  traceable
standards.

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

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf nur
vollstéandig und unverindert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden Kalibrierlaboratoriums.
Kalibrierscheine sind bei Nennung des fiir die Freigabe Verantwortlichen in Klarschrift auch ohne Unterschrift gliltig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may not be reproduced other than in full except with the
permission of the issuing laboratory. Calibration certificates with the full name of the approval responsible person are valid without signature.

Datum der Ausstellung
Date of issue

2023-05-31

Freigabe der Messgeratefahigkeitsuntersuchung durch

Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

B.Srenker

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium

Koélner Strasse 71
DE - 42897 Remscheid

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





KISTLER

measure. analyze. innovate.

Messgeratefahigkeitsuntersuchung
Measurement Capability Test

erstellt durch das Kalibrierlaboratorium

issued by the calibration laboratory

Kistler Remscheid GmbH

Ko6lner Strasse 71

DE - 42897 Remscheid

Messgeratefahigkeitsuntersuchung

Measurement Capability Test

W-MGF
21305-180°

Gegenstand:
Item:

Aufnehmer / Transducer:

Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:
Auflédsung / Resolution:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Anzeiger / Indicator:
Mod.Nr / Mod.No.:
Artikelnr. / Art.No.:

Serien-Nr. / Serial number:

Hersteller / Manufacturer:

Drehwinkel-Messgerat
angle measuring device

5413-4820/1k

90145013

0,25°

1013265

SCHATZ GmbH, 42897 Remscheid

5413-5392/314B

9014020

1024210

SCHATZ GmbH, 42897 Remscheid

Auftraggeber: Apex Tool Group

Customer: GmbH
Industriestr. 1
73463 Westhausen

Auftragsnummer: G000197772

Order No.:

Anzahl der Seiten des Kalibrierscheines: 3

Number of pages of the certificate:

Datum der Kalibrierung:

Date of calibration:

2023-04-26

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 MessgroRRe
Drehmoment unter vorgegebenen
Bedingungen.

Die Kalibrierung wurde an messtechnisch
rickfihrbaren Normalen durchgefihrt.

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

This calibration certificate documents the
results of determining the relationship between
the displayed values of this measuring device
and the associated values of the measured
variable torque under specified conditions
determined by standards. The calibration was
performed  with  metrologically  traceable
standards.

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

Die dargestellten Ergebnisse beziehen sich nur auf die kalibrierten Gegenstande und gelten zum Zeitpunkt der Kalibrierung. Dieser Kalibrierschein darf
nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bediirfen der Genehmigung des ausstellenden
Kalibrierlaboratoriums. Kalibrierscheine sind bei Nennung des fiir die Freigabe Verantwortlichen in Klarschrift auch ohne Unterschrift gultig.

The results shown relate to the calibrated items only and apply at the time of calibration. This calibration certificate may not be reproduced other than in full except with the
permission of the issuing laboratory. Calibration certificates with the full name of the approval responsible person are valid without signature.

Datum der Ausstellung
Date of issue

2023-05-31

Freigabe der Messgeratefahigkeitsuntersuchung durch
Stellv. Leiter des Kalibrierlaboratoriums

Bearbeiter
Person in charge

Approval of the Measurement Capability Test by

Vice head of the calibration laboratory

Michael Stader

B.Srenker

Postanschrift / Mailing address

Kistler Remscheid GmbH

Kalibrierlaboratorium

Kolner Strasse 71
DE - 42897 Remscheid

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





