BOSCH

18t September 2018

Homologation
Exact lon

Cordless Screwdriver

EXACT ION 4-2000

Torque range 1,5 — 4,0 Nm
Rotational speed range 200 — 2000 rpm
Machine 1 EXACT 4-2000 Machine 2 EXACT 4-2000 Machine 3 EXACT 4-2000

Bare-Tool No.

3602 D94 401

Bare-Tool No.

3602 D94 401

Bare-Tool No.

3602 D94 401

Serial number

808 000 001

Serial number

808 000 003

Serial number

808 000 010




BOSCH Homologation EXACT ION 4-2000

Table of Contents

1. Overview of the CmM = CMK VAIUES..............uuuuueeeeeeeeeeeeseccseeereerersssssssssssssseeessssssssanns 4
2. Machine capability @nalysSis .............oouceeeeeevveeeesereesierecierseseesesresesssessessenssssesssnees 5
21 Machine capability analysis 808 000 001...............ccccccerieiricriricsereceeeeceesecneeseneees 5
2.1.1  Screw joint 30° (hard) Set point 2,25 NM (30%) .....coveueeueiereeeeeeteceeeeeteeeeee et 5
2111 Screw joint 30° (hard) Set point 2,25 Nm (30%) 25/100..........ccoeeieeeeeeeeeeeeeeeeeeee 7
2.1.1.2 Screw joint 30° (hard) Set point 2,25 Nm (30%) 75/100.........ccooeeiviveieieeceeeeeeerens 8
2.1.2  Screw joint 360° (soft) Set Point 2,25 NM (306) .....ccocvvveeeiieeierieeeeeteeeeete ettt 9
2.1.2.1 Screw joint 360° (soft) Set point 2,25 Nm (30%) 25/100.........cccoveivmeveivereieerereeeeene 11
2.1.2.2 Screw joint 360° (soft) Set point 2,25 Nm (30%) 75/100.........cccoovviveveivererieeeereseenne 12
2.1.3 Screw joint 30° (hard) Set point 3,5 NM (80%) ....c.cveuereueireeeeeeteeeceeeeeeee et 13
2131 Screw joint 30° (hard) Set point 3,5 Nm (80%) 25/100.........c.ccooeieeieeeeeeieeeeeeeeee 15
3.1.3.2 Screw joint 30° (hard) Set point 3,5 Nm (80%) 75/100.........c.ccoceieiiieceeeceeeeeeeeeeee. 16
2.1.4  Screw joint 360° (soft) Set point 3,5 NM (80%) ......c.coeueeieuiireeieeeteeeeteeeeeeteeeeeete et 17
2141 Screw joint 360° (soft) Set point 3,5 Nm (80%) 25/100 ........c.ccocoevveeireeeeceieeeeeeeeee. 19
2.1.4.2 Screw joint 360° (soft) Set point 3,5 Nm (80%) 75/100 .........cccovveiveveiveeeieeeereeeeene 20
2.1.5 Screw joint 30° (hard) Set point 4,00 NM (100%) ......coooveviereeicireeeeeeeeeeee e seeneas 21
2.1.5.1 Screw joint 30° (hard) Set point 4,00 Nm (100%) 25/100 ........coovvvvemveivererieerereeeenne 23
2.1.5.2 Screw joint 30° (hard) Set point 4,00 Nm (100%) 75/100 ........ccoovvivveveieeieieeeereseeene, 24
2.1.6  Screw joint 360° (soft) Set point 4,00 NM (10096) .....cecveuiereeeeeereeeceeeeeeeeeeeete ettt 25
2161 Screw joint 360° (soft) Set point 4,00 Nm (100%) 25/100........c.ccceveereeeeeeeieeeeeereeeaee. 27
....................................................................................................................................................................... 27
2.1.6.2  Screw joint 360° (soft) Set point 4,00 Nm (100%) 75/100.......c.cccerurrrererrrrenenrrrrireenas 28
2.2 Machine capability analysis 808 000 003............ccccovrerreeerererrrrrnneereeeeeeeessnnnnreeeeees 29
2.2.1  Screw joint 30° (hard) Set point 2,25 NM (30%) .....cveueeeeueeieeeeeeteeecteeeeeee et 29
....................................................................................................................................................................... 30
2211 Screw joint 30° (hard) Set point 2,25 Nm (30%) 25/100...........ccocveeieereeceeeeeeeeeeee. 31
....................................................................................................................................................................... 31
2.2.1.2 Screw joint 30° (hard) Set point 2,25 Nm (30%) 75/100..........ccoovviveeveiieeeieeeereceeene, 32
2.2.2  Screw joint 360° (soft) Set Point 2,25 NM (306) .....coevvereeieeeceeeeceeee ettt eenean 33
2.2.2.1 Screw joint 360° (soft) Set point 2,25 Nm (30%) 25/100.........ccoveviveveiiererieeeereeeeene 35
2.2.2.2 Screw joint 360° (soft) Set point 2,25 Nm (30%) 75/100.........cccovvvivmveiveeeieeeereseeene 36
2.2.3 Screw joint 30° (hard) Set point 3,50 NM (80%) .....cvevrverierieeeceeeeecereeeee ettt seeneas 37
2231 Screw joint 30° (hard) Set point 3,50 Nm (80%) 25/100...........ccccveeeecveeeeieeeeeeeeeee. 39
....................................................................................................................................................................... 39
2.2.3.2 Screw joint 30° (hard) Set point 3,50 Nm (80%) 75/100...........ccccveeieceeeieeeeeeieeeeae. 40
2.2.4  Screw joint 360° (soft) Set point 3,50 NM (8096) ........ceeveueereeeereeieeeceeeteeeeteeteeeete ettt 41
2.2.4.1 Screw joint 360° (soft) Set point 3,50 Nm (80%) 25/100.........ccooveivevveivererieeeereeeeenes 43
....................................................................................................................................................................... 43
2.2.4.2 Screw joint 360° (soft) Set point 3,50 Nm (80%) 75/100........cccovvvivmveivererieeeereseenne 44
2.2.5 Screw joint 30° (hard) Set point 4,00 NM (100%) ......cooovevieeeeeeieeeeceeeecee et 45
2.2.5.1 Screw joint 30° (hard) Set point 4,00 Nm (100%) 25/100 ........ccoovvvvveveivererieerereeeeene, 47



@ BOSCH Homologation EXACT ION 4-2000

2.25.2 Screw joint 30° (hard) Set point 4,00 Nm (100%) 75/100 ........cccooeiiveeeeeeeeeeeeereeveee. 48
2.2.6  Screw joint 360° (soft) Set point 4,00 NM (10096) .....ceoveueereeeeeeieeeceeeeeeeeteeeee et 49
2.2.6.1 Screw joint 360° (soft) Set point 4,00 Nm (100%) 25/100........c.ccevivevveivererieeeereeeenne, 51
....................................................................................................................................................................... 51
2.2.6.2  Screw joint 360° (soft) Set point 4,00 Nm (100%) 75/100..........cccceeuviruninirrnirnicirinicnnns 52

2.3 Machine capability analysis 808 000 010..............cccecveerrcreirrcrericrerscsneescsnesseseesssnnes 53
2.3.1 Screw joint 30° (hard) Set point 2,25 NM (30%) .....ceeueveueieeeceeteeecteeeeeeeeeeeete et 53
2.3.1.1 Screw joint 30° (hard) Set point 2,25 Nm (30%) 25/100..........cccoovviveeveiieieieeeereeeenne 55
....................................................................................................................................................................... 55
2.3.1.2 Screw joint 30° (hard) Set point 2,25 Nm (30%) 75/100.........cccoovviveveiveeeieeeereeeeene 56
2.3.2  Screw joint 360° (soft) Set Point 2,25 NM (306) .....cocvvereeireeeeeeerecereeeeeee et seenean 57
2.3.21 Screw joint 360° (soft) Set point 2,25 Nm (30%) 25/100..........ccooveeeeceeeeeieeeeeeeeveee. 59
....................................................................................................................................................................... 59
2.3.2.2 Screw joint 360° (soft) Set point 2,25 Nm (30%) 75/100..........ccooveeeieceeieeieeeeeeeeeae 60
2.3.3 Screw joint 30° (hard) Set point 3,50 NM (80%) .....cooeeveueereeeeeeeieeecteeteeeeteceeeete et 61
2.3.3.1 Screw joint 30° (hard) Set point 3,50 Nm (80%) 25/100...........ccccveeereereeeeieeeeeeeeeee. 63
....................................................................................................................................................................... 63
2.3.3.2 Screw joint 30° (hard) Set point 3,50 Nm (80%) 75/100..........ccocvvvivevveiieeeieeeereeeenne, 64
2.3.4 Screw joint 360° (soft) Set Point 3,50 NM (806) .......coeeveeiereeeeiiereeeeeeceeee et eenean 65
2.3.4.1 Screw joint 360° (soft) Set point 3,50 Nm (80%) 25/100.........ccooveviveveivererieeeereseenne 67
....................................................................................................................................................................... 67
2.3.4.2 Screw joint 360° (soft) Set point 3,50 Nm (80%) 75/100..........cccveeiueceeeeeieeeeeeeeveee 68
2.3.5 Screw joint 30° (hard) Set point 4,00 NM (100%) ......coeveueereeeeieeeeceeeeeeeeeeeeee e 69
2351 Screw joint 30° (hard) Set point 4,00 Nm (100%) 25/100 ........ccooeeereceeeeeieeeeeereeveaae. 71
2.3.5.2 Screw joint 30° (hard) Set point 4,00 Nm (100%) 75/100 ........cccoeeevecveeieieeeeeereeeaee. 72
2.3.6  Screw joint 360° (soft) Set point 4,00 NM (10096) .....cooveeirereeieirieeeeeeeeces ettt seeneas 73
2.3.6.1 Screw joint 360° (soft) Set point 4,00 Nm (100%) 25/100........c.ccevvvevveivererieeeereseenne 75
2.3.6.2 Screw joint 360° (soft) Set point 4,00 Nm (100%) 75/100........ccccevvvevveivereiererereseenne, 76

3. Machine capability analysis > 600 rpm................ccccceveeeeeeeesereeeesrreeeeessseesessssnens 77
3.1 Machine capability analysis 808 000 001............ccccooceerererrrirrrrrnenereeeeereessnneneeeeeens 77
3.1.1 Screw joint 60° (hard) Set point 2,25 Nm (30%) Speed 1000 rpm (50%) .......ccoevevvvvererrrnnne. 77

b B 04 -7 1 ] (o= 1 (=3 79
11 Calibration certificate torque and angle sensor ...........cccccevviriviiriccericneescceeeecnnen. 79
1.1.1 Calibration certificate torque and angle sensor 2 NM..........ccccoeiieieiiecececcceeeceee e 79
1.1.2 Calibration certificate torque and angle sensor 10 NM ........cccccoeveieiiereeiescreceeee e 82
1.2 Measurement capability analysis torque and angle sensor..............cccccuueeeeennnenn. 85
1.2.1 Measurement capability analysis torque and angle sensor 2 Nm ..........cccccceeveeieeeeeececeennn. 85
1.2.2 Measurement capability analysis torque and angle sensor 10 Nm .........cccccceevvvievieencecenienenn, 87
1.3 Calibration laboratory for the measuring quantity torque and angile.................... 89
1.3.1 Calibration laboratory for the measuring quantity torque and angle 2 Nm.............c.ccccocueune... 89
1.3.2 Calibration laboratory for the measuring quantity torque and angle 10 Nm.............c..c.c.......... 93

Page 3



BOSCH

Homologation EXACT ION 4-2000

1. Overview of the cm?! — cmk? values

30% 80% 100%
Torgue range Test data
1,5 Nm 4,0 Nm 30° 360 ° 30° 360 ° 30° 360 °
Tool Serial number Torque 2,25 Nm 3,5Nm 4,00 Nm
Tolerance +10 %
Upper tolerance limit 2,48 Nm 3,85 Nm 4,40 Nm
Lower tolerance limit 2,02 Nm 3,15 Nm 3,60 Nm
o
c% Speed 600 rpm
; cm 2,15 3,12 2,69 2,92 3,45 5,01
o 808 000 001 Machine 1
— cmk 2,09 3,00 2,26 2,44 3,35 4,66
Q
§ cm 3,05 2,71 3,81 3,05 3,07 2,48
w 808 000 003 Machine 2
cmk 2,95 2,44 3,68 2,62 2,83 2,02
cm 3,38 3,09 4,03 2,67 4,86 3,15
808 000 010 Machine 3
cmk 3,22 2,71 3,83 2,66 3,94 2,68
] cm 2,15 2,71 2,69 2,67 3,07 2,48
Min cm/cmk
cmk 2,09 2,44 2,26 2,44 2,83 2,02

! machine capability

2 position of machine capability
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2. Machine capability analysis
2.1 Machine capability analysis 808 000 001
2.1.1 Screw joint 30° (hard) Set point 2,25 Nm (30%)

. 808 000 001_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
@ BOSCH Robert Bosch Power Tools GmbH Sanwald 17.08.2018 12:47:09
Technik fiirs Leben PT-BI/EXG-Mt Tel. Page 1/2
Single value card (Testdevice) Statistical data (Testdevice)
Nm Cm:2.15 (>= 167) Nm
224— - — — — — — —— —— —— —— —— —— —— Uppeftol " ' ! - — = T 242
Cmk: 2.09 (>=1.67) ‘
2.38 A Lower tol. - 1.98 T 2%
2133 Upper tol.- 2.42 T 233
299 | Nominal: 2.20 1 599
) Maximum- 2 27
224 1 Minimum- 2.13 T 224
290 4 X-Horizontal: 2.21 T+ 220
216 5:0.03 1 o6
’ X +3s:2.31
2,11 1 X -3s:2.10 T2m
207 Number of values: 100 -+ 207
202 | Angle: 30 1 202
i Precision Class: 2 Toleranz +/-10%
18944——" """ — — — — — — — — —— —— —— Loweftol — 198
Frequency chart (Testdevice) Prabability network (Testdevice)
T T T Il T
| ’ ' | |
3 11 6 25 20 20 14 1
99.90 i ; I | i
| i i | 9950 i ; = T
1 I 9.0 1 ® il
. | | | . 1 G| |
| ! | ! | 95.00 I " T g I
| | 90.00 T r
! ‘ ! 80.00 ‘ ! | g ‘
1 d | 70.01 i T L T i
1 ‘ | bU.LU T T
I | suw T t it T
: | : e | ' ‘ ]
| : \ : | 2000 1 : e : 1
! — | ! 10.00 I - }’ T i I
| | | | | 00— | | ‘ |
i | i i
: | | 90— — : : ‘
| VT | | AN B | | |
i i 0.10 T i
| L | ‘ | | | | ‘ |
; \ ; ! | 1
T T U T T T T T T T T T T T T
8 § e 2R NI &Y 9 2 ¢ Ie2gyYEY <
- o ol oo oo oo o - ARG R oi
808 000 001_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 17.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 2.21 Standard deviation: 0.03 Cm:2.15 Cmk: 2.09 OK
Normal distribution Test limits — — —— — Nominal —— Mean: — - — - — - Gs(x+3s) ----------—-

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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- 808 000 001_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
@ BOSCH Rcobert Bosch Power Tools Gmb)—_” from 17.08.2018 Sanwald 17.08.2018 12:47-09
Technik fiirs Leben PT-BI/EXG-Mt Page 2/2
Single values (Testdevice)
1. 216 Nm 21. 224 Nm 41.  2.24Nm 61. 2.13Nm 81. 2.22Nm
(29.00°) (32.80%) (29.80°) (25.50°) (29.50°)
2 215Nm 22, 226Nm 42 218Nm 2. 221Nm 82 220Nm
(28.00°) (30.80°) (26.80°) (28.30°) (32.00°)
3. 2.15Nm 23.  2.16Nm 43, 2.15Nm 63. 216 Nm 83.  2.19Nm
(30.00°) (30.00%) (33.80%) (30.00°) (29.50°)
4. 223Nm 24, 221Nm 44.  218Nm 64.  2.21Nm 84. 2.23Nm
(30.50°) (31.50%) (29.30°) (30.80°) (28.30%)
5 214Nm 25 223Nm 45 219 Nm 65 2.25Nm 85 2.13Nm
(30.30°) (30.00%) (28.80°) (35.30°) (28.80°)
6. 225Nm 26. 224 Nm 46.  2.21Nm 66. 2.21Nm 86.  2.19Nm
(28.80°) (29.30%) (29.30%) (29.00°) (30.50°)
7. 223Nm 27. 214 Nm 47. 224 Nm 67. 2.15Nm 87. 2.22Nm
(34.30°) (31.00%) (28.80°) (28.00°) (33.80°)
8. 220Nm 28.  221Nm 48. 2,19 Nm 68. 2.22Nm 88. 2.25Nm
(27.00°) (32.30°) (32.00°) (29.00°) (30.50°)
9. 221Nm 29.  225Nm 49.  2.15Nm 69. 2.24Nm 89. 2.27 Nm
(32.00°) (28.30%) (28.50%) (31.30°) (31.50°)
10. 226 Nm 30, 220Nm 50.  2.21Nm 70.  2.23Nm 90. 2.18 Nm
(29.80°) (29.00%) (28.00°) (34.80°) (26.80%)
1. 221Nm 31, 217Nm 51.  2.19Nm 71, 2.19Nm 91.  2.21Nm
(30.80°) (28.30°) (30.80°) (29.80°) (29.80°)
12, 2.26Nm 32, 224 Nm 52.  2.22Nm 72. 218 Nm 92, 2.19Nm
(29.80°) (32.50%) (32.30%) (26.50°) (30.30°)
13.  225Nm 33. 222Nm 53.  2.25Nm 73. 214 Nm 93.  2.20Nm
(32.50°) (30.00%) (30.50°) (27.30°) (30.50%)
14.  220Nm 34, 222Nm 54.  2.20Nm 74.  2.20Nm 94. 220 Nm
(31.80°) (32.80%) (30.80°) (29.30°) (31.50°)
15. 226 Nm 35, 219Nm 55. 2,17 Nm 75.  2.20Nm 95.  2.26 Nm
(32.80°) (29.50%) (27.50%) (30.50°) (30.00%)
16.  2.19Nm 36.  2.19Nm 56.  2.23Nm 76.  2.21 Nm 96. 2.24 Nm
(30.50°) (30.00%) (32.00%) (33.00°%) (30.00%)
17. 226 Nm 37. 222Nm 57.  2.15Nm 77. 2.21Nm 97. 2.23Nm
(30.30°) (28.50%) (29.30°) (30.00°) (32.50°)
18. 223 Nm 38, 2.19Nm 58.  2.25Nm 78. 220 Nm 98.  2.22Nm
(33.30°) (28.30%) (32.30%) (29.50°) (31.30°)
19. 222 Nm 39. 223Nm 59.  2.21Nm 79.  2.15Nm 99.  2.19Nm
(29.00°) (30.30%) (32.30°) (26.80°) (29.50°)
20, 2.19Nm 40. 224 Nm 60. 2.19Nm 80. 2.24 Nm 100. 2.16 Nm
(27.50°) (30.80°) (29.30°) (30.80%) (28.30%)
808 000 001_ - 1.50-4.00 Nm - 3 602 D84 401 - Bosch - Nutrunner
MFU from 17.08.2018 On FTY (FTY.0017 - FTY 0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 2.21 Standard deviation: 0.03 Cm:2.15 Cmk: 2.09 OK
Normal distribution Test limits — —— —— — Nominal ——— Mean: — - — - — - Gs(x+3s) -—----------

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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Screw joint 30° (hard) Set point 2,25 Nm (30%) 25/100
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2.1.1.2  Screw joint 30° (hard) Set point 2,25 Nm (30%) 75/100
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2.1.2 Screw joint 360° (soft) Set point 2,25 Nm (30%)

808 000 001_- 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner rinted at -
R — p
@ BOSC H Robert Bosch Power Tools GmbH Sanwald 17.08.2018 12:47:45
Technik furs Leben PT-BI/EXG-Mt Tel. Page 1/2
Single value card (Testdevice) Statistical data (Testdevice)
e Cm:3.12 (>= 167 Nm
248 4— —— — — — — —— —— —— —— —— —— —— Uppeftol. CmT(BO[)i'cIBT: - T 248
2431 Lower tol 202 ‘ T 243
2.39 Upper tol - 2 48 ‘ 1 239
2234 4 Nominal: 2.25 1 2234
’ Maximum- 2 33
230 1 Minimum- 2 19 T 230
295 X-Horizontal: 2.24 - 225
s:0.02
290 4 -+ 2.20
X+ 3s:2.32
216 x5 217 T 218
211 4 Number of values: 100 ‘ -+ 211
207 4 Angle: 360 1 9g7
i Precision Class: 2 Toleranz +/-10%
224— - — — — — — —— —— —— —— Loweitol. - I - 202
Frequency chart (Testdevice) Probability network (Testdevice)
T T T T
i I
2 14333211 6 1 1 !
50— {| AR |
' 99.50 T 1 T
| | | =] A |
I .. 1
! 95.00 I T " I
‘ I ‘ 90.00 | I T |
| 80.00 1
| | == F daa |
! - I ¥ I
| o ’ : :
| 3Ju.uu [ + [
‘ i ‘ 2000 T ? 7 T
| 1 | wER f— I
i [ L i [
! 1.00 ; - ‘ L ;
| | | s ST T |
! 010 ‘ !
I I
| - | | Il |
T 1 | 1 1 T T 1 T 1T 1T T T 17 T 1
g EREHIRERE I 2 g SERYIgRRRY I g
o o NN o o~ o NN o~ o o~ NN N NN NN NN o~
BGS 000 001_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 17.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 2.24 Standard deviation: 0.02 Cm: 312 Cmk: 3.00 OK
Normal distribution Testlimits — — —— — Nominal —— Mean. — - — - — - Gs(xx3s) ------------

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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~ 808 000 001_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
@ BOSCH Robert Bosch Power Tools Gmb)jj from 17.08.2018 Sanwald 17.08.2018 12:47:45
Technik frs Leben PT-BI/EXG-Mt Page 2/2
Single values (Testdevice)
1. 2.29 Nm 21, 2.29Nm 41, 221Nm 61. 224 Nm 81. 2.30Nm
(367.80°) (369.80°) (349.30°) (359.50°) (362.80°)
2. 2.28Nm 22, 2.21Nm 42, 222Nm 62.  222Nm 82.  2.25Nm
(369.80°) (341.30°) (358.30°) (347.50°) (336.30°)
3. 233Nm 23, 223Nm 43, 226 Nm 63. 226Nm 83. 2.28Nm
(379.80°) (354.00°) (369.80°) (372.00°) (411.30°)
4. 230Nm 24 224Nm 44 223Nm 64. 227 Nm 84. 225Nm
(371.00°) (355.80°) (360 80°) (379.50°) (353.50°)
5. 223Nm 25, 2.24Nm 45 224 Nm 65. 223Nm 85. 2.23Nm
(343.80%) (357.00°) (363.80°) (359.30%) (341.50°)
6. 229Nm 26 222Nm 46 224 Nm 66. 222Nm 86. 224 Nm
(370.00°) (350.30°) (359 80°) (363.80°) (340.00°)
7. 227Nm 27.  2.28Nm 47. 221 Nm 67. 225Nm 87. 227 Nm
(358.80°) (365.50°) (346.80°) (362.00°) (348.00°)
8. 224Nm 28, 222Nm 48, 223Nm 68. 222Nm 88. 2.23Nm
(353.30°) (360 80°) (360.30°) (359.50°) (374.50°)
9. 227Nm 29.  2.24Nm 49.  222Nm 69. 225Nm 89. 220 Nm
(380.80°) (371.00°) (352.50°) (371.50°) (342.50°)
10. 227 Nm 300 226Nm 50. 220 Nm 70. 225Nm 90. 2.21Nm
(380.50°) (376.50°) (356 807) (360.80%) (330.30°)
1. 225Nm 31, 223Nm 51 224 Nm 71. 225Nm 91. 224 Nm
(369.00°) (350.80°) (369.80°) (364.30°) (380.50°)
12, 225Nm 32 221Nm 52 225Nm 72 223Nm 92. 222 Nm
(367.50%) (354 50°) (355 807) (366.00%) (327.30°)
13, 225Nm 33 225Nm 53 223Nm 73, 226Nm 93.  225Nm
(367.00°) (360.30°) (356.50°) (368.50°) (375.00°)
14.  223Nm 34, 2.20Nm 54.  225Nm 74. 224 Nm 94. 223 Nm
(356.80°) (357.00°) (373.30°) (368.00°) (377.00°)
15. 223 Nm 35 2.21Nm 55. 224 Nm 75. 224 Nm 95.  2.24 Nm
(357.80°) (358.00°) (359.30°) (358.30°) (351.80°)
16. 227 Nm 36, 2.23Nm 56.  223Nm 76.  225Nm 96. 2.19Nm
(365.80°) (358.50°) (359.30°) (367.80°) (343.30°)
17. 225Nm 37, 226Nm 57.  223Nm 77.  223Nm 97. 222 Nm
(369.30°) (363.80°) (354.30°) (347.30°) (337.50°)
18. 226 Nm 38.  2.21Nm 58 223Nm 78.  225Nm 98. 2.21Nm
(365.50°) (345.50°) (353.50°) (368.00°) (330.80°)
19 226Nm 33 226 Nm 59 222 Nm 79. 224 Nm 99. 224 Nm
(364.80°) (364 80°) (357 50°) (359.30°) (364.30°)
20. 219 Nm 40, 2.24 Nm 60. 2.25Nm 80. 2.21Nm 100.  2.24 Nm
(357.80°) (361.00°) (371.00°) (359.80°) (366.30°)
808 000 001_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 17.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 2.24 Standard deviation: 0.02 Cm: 3.12 Cmk: 3.00 OK
Normal distribution Testimits — — —— — Nominal —— Mean: — - — - — - Gs(x£35) ------------

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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BOSCH Homologation EXACT ION 4-2000

2.1.2.1  Screw joint 360° (soft) Set point 2,25 Nm (30%) 25/100
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BOSCH Homologation EXACT ION 4-2000

2.1.2.2  Screw joint 360° (soft) Set point 2,25 Nm (30%) 75/100
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. BOSCH Homologation EXACT ION 4-2000

2.1.3 Screw joint 30° (hard) Set point 3,5 Nm (80%)

~ 808 000 001_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
@ BOSCH Robert Bosch Power Tools GmbH Sanwald 17.08.2018 12:45:32
Technik furs Leben PT-BI/EXG-Mt Tel. Page 1/2
Single value card (Testdevice) Statistical data (Testdevice)
Nm Cm:2.69 (>= 167 Nm
3 s — — - - — Uppeftol. " ' ! i - T 385
Cmk:2.26 (>=167) ‘
3.78 4 Lower tol. - 3 T 378
371 4 | Uppertol.: 3 - 371
—————————————————————————————————————————————————————————— X+3's
564 Nominal: 3.50 1 a5
Maximum: 3.65
asTa _bjel MMM?’JP Minimum: 3.45 T3
350 4 £ ‘{i o, Yy Y X-Horizontal: 3.56 -+ 350
ads 5004 1 343
e X3 X+ 35 369
3.36 X - 35 342 ‘ T 336
329 Number of values: 100 ‘ - 329
— Angle: 30 1 300
Precision Class: 2 Toleranz +/-10%
3 54— —— — — — — — — — — —— —— —— Loweftol - — 35
Frequency chart (Testdevice) Probability network (Testdevice)
T : T 1 T
1 ! |
2 6 1428181713 2 98,90 ! ; ; L 1
1 99.50 i ; 7 \
‘ | | ww | T ‘ ’, | ‘
I I I
| | | ool 1] ! | | |
I . T T
| 80.00 | 1 [ & : ‘
‘ I | 70.00 } T L T i
| S ] : i ‘ 1
| R . ‘ ‘ ‘
| I | 2000 I ! - : !
: o0 ] i ‘ ? !
‘ i | I v LR T i \
! 100 i ! : : ‘
| | | o] g | | |
1 0.10 T ‘ T
I 1 I
| ‘ | | | | | |
T T T I I I I I I : T T T 1T 1T 1T T71 T
E I 2H8BB35 38 S 2 Ie2EBRc IR 3
« PR EEEEERE 5 o PR «
808 000 001_-1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 17.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.56 Standard deviation: 0.04 Cm: 269 Cmk: 2.26 OK
Normal distribution Test limits — — —— — Nominal ——— Mean. — - — - — - Gs(xx3s) -—-----------

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014

Page 13



® BOSCH

Homologation EXACT ION 4-2000

—~ 808 000 001_-1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at ©
@ BOSCH Robert Bosch Power Tools Gmbl-‘_u from 17.08.2018 Sanwald 17 .08 2018 12-45:32
Technik fiirs Leben PT-BI/EXG-Mt Page 2/2
Single values (Testdevice)
1. 3.45Nm 21.  3.54Nm 41. 3.55Nm 61.  3.54 Nm 81.  3.56 Nm
(28.00°) (30.00°) (30.80°) (32.00%) (31.30°)
2. 3.59Nm 22, 3.54Nm 42. 360 Nm 62.  3.61Nm 82.  3.48Nm
(33.00°) (30.00°) (31.00°) (27.50%) (30.50°)
3. 354Nm 23, 358Nm 43 352Nm 63. 363 Nm 83.  3.53Nm
(30.50°) (30.50°) (31.00%) (36.50°) (27.30°)
4. 3.52Nm 24.  3.60Nm 44. 353 Nm 64. 3.65Nm 84.  3.59Nm
(31.80°) (31.30°) (29.50°) (30.50°) (34.30°)
5 354Nm 25 356Nm 45 363 Nm 65. 358 Nm 85. 353Nm
(34.50°) (31.00°) (31.00°%) (28.30%) (31.00°)
6. 3.55Nm 26.  3.62Nm 46.  3.56 Nm 66.  3.56 Nm 86. 3.59Nm
(29.00°) (30.30°) (29.80°) (27.80°) (29.80°)
7. 350Nm 27.  353Nm 47, 352Nm 67. 363 Nm 87.  349Nm
(31.50°) (31.30°) (29.50°) (33.30%) (33.30°)
8. 3.51Nm 28.  3.54Nm 48.  3.59 Nm 68.  3.58 Nm 88.  3.58 Nm
(30.30°) (32.50°) (31.50%) (31.50%) (31.30°)
9. 351 Nm 29, 355Nm 49, 361 Nm 69. 363 Nm 89. 357 Nm
(29.80°) (31.80°) (30.00°) (33.50%) (28.00°)
10.  3.48Nm 30.  3.56Nm 50. 3.52Nm 70.  3.49Nm 90. 3.54 Nm
(32.50°) (29.80°) (31.00°) (29.80°) (30.80°)
1. 350Nm 31, 363Nm 51.  360Nm 71 351 Nm 91. 356 Nm
(30.50°) (33.80°) (33.00°%) (31.00) (32.30°)
12, 352Nm 32, 354Nm 52, 350 Nm 72, 352Nm 92, 353Nm
(29.80°) (30.00°) (28.30°) (29.80%) (30.80°)
13.  3.60Nm 33, 361Nm 53. 360 Nm 73, 3.52Nm 93. 357 Nm
(34.00°) (31.80°) (25.00°%) (31.50%) (30.00°)
14.  3.64Nm 34. 362Nm 54.  3.52Nm 74.  3.58 Nm 94.  3.49Nm
(33.80°) (31.30°) (34.30°%) (33.80°) (28.00°)
15.  348Nm 35.  3.58Nm 55.  3.52Nm 75.  3.60 Nm 95.  3.53Nm
(32.00°) (30.80°) (28.00°) (30.50°) (33.00°)
16, 3.46 Nm 36.  3.58 Nm 56. 358 Nm 76.  3.53Nm 96.  3.56 Nm
(33.00°) (32.30°) (33.00°%) (29.80%) (27.80°)
17. 357 Nm 37.  3.50Nm 57. 354 Nm 77.  3.49Nm 97.  3.60Nm
(31.00°) (29.30°) (31.30°) (28.80°) (37.30°)
18.  354Nm 38.  360Nm 58. 358Nm 78. 356 Nm 98. 361 Nm
(32.80°) (31.00°) (23.00°%) (29.50%) (29.30°)
19.  361Nm 39.  361Nm 59.  3.52Nm 79.  3.53Nm 99.  3.53Nm
(33.50°) (31.30°) (41.80°) (32.30°) (28.80°)
20. 356 Nm 40.  3.53Nm 60.  3.55Nm 80. 3.55Nm 100.  3.55Nm
(30.00°) (30.80°) (30.30°) (30.30%) (31.30°)
808 000 001_-1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 17.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.56 Standard dewiation: 0.04 Cm: 2.69 Cmk: 2.26 OK
Normmal distribution Testimits — —— —— — Nominal —— Mean: — - — - — - Bsixx3s) -—-----------

QS-Torque 32 (¢) CSP GmbH & Co. KG 1996-2014
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BOSCH Homologation EXACT ION 4-2000

2.1.3.1 Screw joint 30° (hard) Set point 3,5 Nm (80%) 25/100
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BOSCH Homologation EXACT ION 4-2000

3.1.3.2 Screw joint 30° (hard) Set point 3,5 Nm (80%) 75/100
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. BOSCH Homologation EXACT ION 4-2000

2.1.4 Screw joint 360° (soft) Set point 3,5 Nm (80%)

~ 808 000 001_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
@ BOSCH Robert Bosch Power Tools GmbH Sanwald  17.08.2018 12:46:27
Technik fiirs Leben PT-BI/EXG-Mt Tel. Page 1/2
Single value card (Testdevice) Statistical data (Testdevice)
Nm Cm:2.92 (>= 167 Nm
3 gf4— — — — — —— — — - — — — Uppeftol m ' ! - T 3835
Cmk: 2.44 (>=1.67)
3.78 Lowertol. : 3.15 T 37
271 4 Upper tol. 3.85 T+ a7
—————————————————————————————————————————————————————————— X+3's "
464 4 Nominal: 3.50 1 a4
Maximum: 3.62
3.57 . - LR - Mﬂﬁw% Minimum-: 3 45 - 3.57
350 4 1 1 y ! o K i 1 \. X-Horizontal: 3.56 T 3.50
T e —— X-3fs 5:0.04 4 343
X + 3s: 3.68
3.36 x-3s 344 T 39
329 Number of values: 100 | T 329
. Angle: 360 1 390
’ Precision Class: 2 Toleranz +/-10%
M E— - — — — — — —— —— —— Loweqlol. - - = - 315
Frequency chart (Testdevice) Probability network (Testdevice)
T 1 T 1 T
| ! |
3 6 4 52039203 99.90 ! : i ; 1
| ; | 950 . : : i
1 I a - I
| aso0 || IRy a |
‘ : ‘ 90,00 I ; i Al }
! 50.00 ! !
‘ 1 ‘ '0.00 i T L T i
1 buuw T T
I fa VAV V) T t t T
i 3000 I ‘ ¥ ‘ ]
: 2000 T i -t i \
! 10.00 T * ra T * I
5.00
| ! | | ¥ Z4umn : \
1 1.00 i L] " I :
| | | o T | |
i 010 - . ;
I I
| | | : I |
T LI 1 T 1 T T T T T T T T T
e 2L258883583 £ b 29538858 £
o L T T T T T T T I 3 3 LI T I I I A B I 5
08 000 001_ - 1.50-4.00 Nm - 3 602 D84 401 - Bosch - Nutrunner
MFU from 17.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.56 Standard deviation: 0.04 Cm: 292 Cmk: 2.44 OK
Normal division Test limits — — —— — Nominal ———— Mean. — - — - — - fs(x+3s) ------------

QS-Torque 32 (c) CSP GmbH & Co. KG 1996;_20 14
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Homologation EXACT ION 4-2000

808 000 001_-1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
BOSCH Robert Bosch Power Tools Gmbw from 17.08.2018 Sanwald 17.08.2018 12:46:27

Technik firs Leben PT-BI/EXG-Mt Page 2/2
Single values (Testdevice)
1. 350Nm 21, 358Nm 41, 360Nm 61.  355Nm 81. 351 Nm
(372.00%) (382.30°) (393.80%) (366.30°) (381.50°)
2. 355Nm 22, 362Nm 42, 354 Nm 62 3.58Nm 82, 3.54 Nm
(389.80%) (387.80%) (380.80%) (371.50°) (370.30%)
3. 3.46Nm 23, 360Nm 43, 3.57Nm 63.  3.56Nm 83.  3.59 Nm
(346.80°) (374.007) (387.80°) (364.50°) (379.50)
4. 3.52Nm 24, 3.56Nm 44. 356 Nm 64.  3.55Nm 84.  3.55Nm
(358.50°) (376.807) (384.30%) (360.00°) (369.30°)
5. 3.51Nm 25.  3.59Nm 45.  3.56 Nm 65.  3.59Nm 85. 3.58 Nm
(358.50%) (382.007) (380.50°) (375.50°) (377.30°)
6. 356Nm 26.  358Nm 46.  358Nm 66. 354 Nm 86. 347 Nm
(370.80%) (376.507) (396.00%) (367.30°) (353.80°%)
7. 3.55Nm 27.  3.58Nm 47. 358 Nm 67. 3.58Nm 87.  3.52Nm
(372.30°) (382.507) (371.80°) (370.50°) (366.50°)
8. 357 Nm 28, 361Nm 48. 356 Nm 68.  3.58Nm 88.  3.56 Nm
(380.80°) (389.507) (366.30°) (372.50°%) (378.00%)
9. 346Nm 29.  361Nm 49.  358Nm 69. 350 Nm 89. 356 Nm
(350.00°) (388.307) (370.30%) (345.30°) (381.00°)
10.  2.60Nm 30.  3.56 Nm 50. 3.45Nm 70.  3.49Nm 90. 3.57Nm
(389.80°) (384.507) (340.30°) (352.80°) (376.507)
1. 3.59Nm 31.  3.60 Nm 51.  3.53Nm 71.  3.57Nm 91.  3.56 Nm
(377.00%) (391.00%) (366.80%) (364.80°) (376.00%)
12.  3.47Nm 32, 3.59Nm 52.  3.60 Nm 72, 3.58Nm 92, 3.59Nm
(344.80°) (387.807) (373.80°) (374.30°) (375.80°)
13. 357 Nm 33, 357 Nm 53 359 Nm 73 3.58Nm 93.  3.54 Nm
(374.80%) (382.30%) (371.30%) (369.30°) (370.50°)
14.  3.58 Nm 34, 3.61Nm 54.  3.56 Nm 74.  3.57Nm 94.  3.56 Nm
(376.80%) (396.007) (369.00°) (372.30°) (373.50°)
15.  3.58 Nm 35, 3.60 Nm 55.  3.56 Nm 75.  3.45Nm 95.  3.59 Nm
(380.50°) (390.007) (367.30°) (344.80°) (380.50°)
16.  3.62Nm 36.  3.58 Nm 56.  3.57 Nm 76.  3.56Nm 96. 3.6 Nm
(388.80°) (386.507) (374.00°) (363.00°) (374.30°%)
17.  361Nm 37.  3.60Nm 57. 354 Nm 77.  360Nm 97. 356 Nm
(378.30%) (391.507) (368.00°) (366.80°) (374.30°)
18. 357 Nm 38. 357 Nm 58. 346 Nm 78. 357 Nm 98. 357 Nm
(390.50%) (382.50°) (350.50%) (342.30°) (376.00%)
19.  3.53Nm 39.  3.55Nm 59.  3.56 Nm 79.  3.48Nm 99.  3.51Nm
(369.30%) (380.007) (371.50°) (388.00°) (367.50°)
20. 357 Nm 40 360Nm 60.  355Nm 80. 3.58Nm 100.  3.46 Nm
(365.80°) (392.807) (364.80°) (353.80°) (356.30°)

808 000 001_-1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 17.08.2018 On FTY (FTY.0017 - FTY.0017) Cell!Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.56 Standard dewviation: 0.04 Cm: 2.92 Cmk: 2.44 OK
Normal division Testlimits — — —— — Nominal —— Mean. — - — - — - Bs(x£3s) ——-----------

QS-Targue 32 () CSP GmbH & Co. KG 1996-2014
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BOSCH Homologation EXACT ION 4-2000

2.1.4.1 Screw joint 360° (soft) Set point 3,5 Nm (80%) 25/100
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BOSCH Homologation EXACT ION 4-2000

2.1.4.2 Screw joint 360° (soft) Set point 3,5 Nm (80%) 75/100
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® BOSCH

Homologation EXACT ION 4-2000

2.1.5 Screw joint 30° (hard) Set point 4,00 Nm (100%)

808 000 001_- 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner rinted at -
A - p
@ BOSCH Robert Bosch Power Tools GmbH Sanwald 17.08.2018 12:43:20
Technik firs Leben PT-BI/EXG-Mt Tel. Page 1/2
Single value card (Testdevice) Statistical data (Testdevice)
Nm Cm:3.45 (>=167) Nm
4a4904— — — - — — Uppertol " { ! - T 440
Cmk: 3.35 (>=167)
432 Lower tol. © 3.60 T4
424 4 Upper tol.: 4.40 - 424
216 4 Nominal: 4 00 1 418
Maximum: 4.07
4.08 7 Minimum: 3.87 T 408
4.00 4 X-Horizontal: 3.99 - 4.00
352 5:0.04 1 290
X+ 3s:4.10
3.84 7 x-3s 387 T 384
3.76 Number of values: 100 - 378
a68 | Angle: 30 1 368
Precision Class: 2 Toleranz +/-10%
w4 - - —— —— —— —— —— —— —— Loweftol. — 360
Frequency chart (Testdevice) Probability network (Testdevice)
T T T T T
I , I
22 525232714 2 ! !
99.90 ! 1 f 1 !
; ! 99.50 | i i f
| | | | | s T |
I I I e I
: : : %00 I : T I
90.00 T T
| : n : | gt | ‘ 1P I |
‘ | [ | ‘ 0.00 | 1 iy 4 1 |
| ‘ | bu.uw T i T
| | bu.uu T t t T
} : | Ju.ﬂlﬁ I H r il : I
i \ i 20.00 T i f i T
! ) ! 10.00 I : ' 1 I
| : \ : | ! LA ! !
! I ! 1.00 L 1 L
| | | | | s i |
! ! 0.10 r 1
‘ Il 0 I ‘ | I ! I |
\ ‘ ! | !
T T T T L T T L T T T
2 888358888 g 8 286358888 g
L] BT T T R - - o« LoD I B T i - R -+
808 000 001_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 17.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.99 Standard deviation: 0.04 Cm:- 3.45 Cmk: 3.35 OK
Normal distribution Test limits —— —— —— — Nominal ———————— Mean. — - — - — - Gs(x+£3s) ~——-------—-

. QS-Torque 32 (c) CSP GmbH & Co. KG 1396-2014
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. BOSCH Homologation EXACT ION 4-2000

- 808 000 001_-1.50-4.00 Nm - 3602 D94 401 - Bosch - Nutrunner printed at -
O BOSCH Robert Bosch Power Tools Gmblj] from 17.08.2018 Sanwald 17.08.2018 12:43:20
Technik firs Leben PT-BI/EXG-Mt Page 2/2
Single values (Testdevice)
1. 403Nm 21.  401Nm 41, 398Nm 61.  402Nm 81.  405Nm
(34.00°) (30.80°) (31.80°) (30.50°) (30.80°)
2. 403Nm 22, 395Nm 42, 395Nm 62, 401Nm 82. 398 Nm
(31.00%) (29.00°) (27.80°) (31.00% (31.30°)
3. 4.02Nm 23, 3.99Nm 43, 4.01Nm 63.  3.956Nm 83.  3.96 Nm
(30.50°) (30.80°) (31.30%) (28.00°) (25.80°)
4. 402Nm 24, 396Nm 44, 401 Nm 64. 404 Nm 84. 394 Nm
(30.50°) (30.00°) (32.30°) (30.30%) (30.30°)
5. 397Nm 25 4.06Nm 45 403 Nm 65.  3.98Nm 85.  4.01Nm
(28.80°) (31.30°) (30.50%) (29.50°%) (28.00°)
6.  3.99Nm 26.  3.99Nm 46.  4.00 Nm 66.  3.94 Nm 86.  4.01Nm
(30.00°) (31.00°) (31.80°) (31.00°) (31.80°)
7. 4.04Nm 27.  4.02Nm 47 4.00Nm 67.  3.96Nm 87.  4.00Nm
(31.80°) (30.50°) (28.50°) (31.00% (29.50°)
8.  4.01Nm 28.  4.00Nm 48.  3.97 Nm 68.  4.05Nm 88.  3.95Nm
(30.80°) (29.80°) (28.50°) (28.30%) (29.80°)
9. 3.99Nm 29.  4.01Nm 49.  4.01Nm 69. 3.98Nm 89.  3.96 Nm
(29.50°) (30.00°) (29.00%) (29.50°) (29.30°)
10.  4.03Nm 30.  392Nm 50.  3.95Nm 70.  4.00Nm 90. 3.95Nm
(32.50°) (31.50°) (28.00°) (31.30°% (29.50°)
1. 3.97 Nm 31, 3.99Nm 51.  3.98Nm 71.  4.02Nm 91.  4.04 Nm
(29.80°) (29.50°) (27.50°) (29.30%) (33.30°)
12.  2.97Nm 32, 4.03Nm 52 3.96Nm 72 3.96Nm 92, 4.00Nm
(27.80°) (30.00°) (29.50°) (28.80°) (29.80°)
13.  4.07Nm 33, 4.03Nm 53.  3.96Nm 73.  4.03Nm 93.  3.97Nm
(32.80°) (30.30°) (29.30°) (29.50°) (29.80°)
14.  4.03Nm 34, 3.96Nm 54.  3.98Nm 74. 404 Nm 94.  3.98Nm
(30.80°) (29.00°) (28.80°) (30.00°) (28.00°)
15.  4.00 Nm 35. 395Nm 55 4.03Nm 75.  401Nm 95. 397 Nm
(29.30%) (27.00°) (31.00°) (29.80°) (28.80°)
16.  4.04 Nm 36.  3.92Nm 56.  3.96 Nm 76.  4.01Nm 96. 3.88 Nm
(29.00°) (28.30°) (29.80°) (32.30°) (27.50°)
17. 387 Nm 37.  393Nm 57.  4.01Nm 77.  388Nm 97. 401 Nm
(28.30°) (29.50°) (29.80°) (29.30°) (30.50°)
18.  3.87Nm 38. 398 Nm 58.  4.00Nm 78.  385Nm 98. 398 Nm
(27.80%) (30.80°) (29.50%) (28.30°) (31.00°)
19.  3.90Nm 39.  3.99Nm 59.  3.97 Nm 79.  4.01Nm 99.  3.96 Nm
(29.30°) (30.00°) (31.30%) (29.80°) (30.80°)
20. 387 Nm 40 4.02Nm 60.  3.92Nm 80. 4.03Nm 100.  3.95Nm
(29.50°) (31.80°) (27.00°) (30.80°) (29.30°)
808 000 001_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 17.08 2018 On FTY (FTY.0017 - FTY .0017) Cell/lChannel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.99 Standard dewiation: 0.04 Cm: 3.45 Cmk: 3.35 OK
Normal distribution Test limits — — —— — Nominal —— Mean: — - — - — - Gs(xx3s) -—-----------

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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BOSCH Homologation EXACT ION 4-2000

2.1.5.1 Screw joint 30° (hard) Set point 4,00 Nm (100%) 25/100
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BOSCH Homologation EXACT ION 4-2000

2.1.5.2 Screw joint 30° (hard) Set point 4,00 Nm (100%) 75/100
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. BOSCH Homologation EXACT ION 4-2000

2.1.6 Screw joint 360° (soft) Set point 4,00 Nm (100%)

. 808 000 001_- 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner rinted at -
A - p
@ BOSCH Robert Bosch Power Tools GmbH Sanwald  17.08.2018 12:44:47
Technik fiirs Leben PT-BI/EXG-Mt Tel. Page 1/2
Single value card (Testdevice) Statistical data (Testdevice)
Nm Cm:5.01 (>= 1.67) Nm
40— —— — — — — — —— —— —— ——— ——— —— Uppeftal m ' ! T 440
Cmk: 4.66 (>= 1.67)
432 1 Lower tol - 3 60 T 42
424 Upper tol_: 4 40 -+ 424
216 4 Nominal: 4.00 1 418
Maximum: 4.04
Minimum- 3.92 T 408
X-Herizontal: 3.97 - 4.00
5:0.03 1 a9
X+ 35405
X -35:3.89 38
376 Number of values: 100 -+ 3.76
a6s Angle: 360 1 aes
Precision Class: 2 Toleranz +/-10%
o - - — — —— —— —— —— —— Loweiftol. — 360
Frequency chart (Testdevice) Probability network (Testdevice)
T T T T T
I , |
313TIRATS 1 ! .
99.90 ! 1 f i 1
i .50 I i i T
| | | | iIF |
| 95.00 i T 1
| | | 90.00 I ! ! }
1 e =y ‘
| L | | bULU I ; : ; }
| T " ‘
| | | 000 I ; L }
| 20.00 T i f | \
! 10.00 - -
| 1 | 500 ' T !
I | I ! | I ‘
i 100 I i i i ]
| | | o] A |
! 010 ! :
| | | | i |
; 1 | )
1 T 1 1 TTTTTITTT T
2 553888538 E 8 553858288 g
(] MEOmMCmMT S -+ L] LA L L =+
BGB 000 001_ - 1.50-4 .00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 17.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.97 Standard deviation: 0.03 Cm: 5.01 Cmk: 4.66 OK
Normal distribution Test limits — — —— — Nominal —— Mean: — - — - — - Bs(x+3s) -—----------

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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. BOSCH Homologation EXACT ION 4-2000

~ 808 000 001_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at :
@ BOSCH Robert Bosch Power Tools Gmbl—_u from 17.08.2018 Sanwald 17.08.2018 12:44:47
Technik furs Leben PT-BI/EXG-Mt Page 2/2
Single values (Testdevice)
1. 3.98Nm 21.  3.94Nm 41, 4.00 Nm 61.  3.96Nm 81.  3.95Nm
(345.80°) (344.80°) (369.80°) (362.30°) (346.30°)
2 398Nm 22 398 Nm 42 397 Nm 62, 398Nm 82, 4.01Nm
(348.30°) (353.00°) (361.80°) (362.00%) (356.80°)
3 394Nm 23 399 Nm 43 397 Nm 63. 394 Nm 83.  4.02Nm
(343.00°) (354.80°) (365.30°) (357.00%) (362 80°)
4 399 Nm 24, 397 Nm 44 395Nm 64 400Nm 84. 399 Nm
(360.00°) (353.50°) (354 50°) (367.50%) (352.00°)
5. 4.02Nm 25.  3.96 Nm 45 3.94 Nm 65.  4.01 Nm 85.  3.98 Nm
(354.50°) (360.50°) (352.30°%) (384.30%) (353.50°)
6. 3.97Nm 26.  3.95Nm 46.  4.00 Nm 66.  3.96 Nm 86.  3.98 Nm
(348.30°) (350.80°) (364.00°) (333.80%) (360.80°)
7. 3.96Nm 27.  3.93Nm 47.  3.96 Nm 67.  3.92Nm 87.  3.95Nm
(347.80°) (349.30°) (363.00°) (353.30%) (348.80°)
8 3.96Nm 28.  3.98Nm 48, 3.96 Nm 68.  3.93Nm 83.  3.99 Nm
(350.30°) (359.50°) (360.30°) (350.30%) (355.80°)
9. 392Nm 29 400 Nm 49 399 Nm 69.  395Nm 89.  4.01Nm
(339.80°) (358.00°) (364.50°) (359.00%) (362.30°)
100 393 Nm 30. 398 Nm 50.  395Nm 70. 394 Nm 90.  4.00 Nm
(347.30°) (360.00°) (355.30°) (362.50%) (352 .80°)
1. 395Nm 31, 394 Nm 51 384 Nm 71, 402Nm 91, 3.99Nm
(356.80°) (359.50°) (355.00°) (383.00%) (353.50°)
12, 4.00Nm 32, 3.97 Nm 52.  3.98 Nm 72, 3.98Nm 92, 3.98 Nm
(360.50°) (356.50°) (369.30°) (350.00%) (357.80°)
13, 3.98Nm 33.  3.98 Nm 53.  3.99 Nm 73.  3.96Nm 93.  3.94 Nm
(372.80°) (364.00°) (369.30°) (345.50%) (348.00°)
14, 3.97 Nm 34, 4.01Nm 54.  4.02Nm 74.  3.98Nm 94.  4.01Nm
(353.80°) (369.30°) (371.50°%) (345.50%) (360.80°)
15.  3.94Nm 35.  4.00 Nm 55.  3.93Nm 75.  3.96Nm 95.  4.04 Nm
(353.30°) (365.50°) (356.80°) (353.00°) (363.80°)
16.  3.99Nm 36, 3.94Nm 56. 400 Nm 76. 401 Nm 96.  4.00 Nm
(346.80°) (356.80°) (371.00°) (358.50°) (359.00°)
17. 398 Nm 37.  3.96Nm 57.  3895Nm 77. 399 Nm 97.  4.00 Nm
(355.00°) (358.00°) (362 50°) (354.30%) (356.50°)
18.  3.96 Nm 38, 3.98 Nm 58.  3.93Nm 78.  3.96 Nm 98.  3.95Nm
(346.50°) (360.00°) (357 80°) (348.30%) (342 80°)
19.  3.92Nm 39.  3.93Nm 59.  3.97 Nm 79.  3.98Nm 99.  3.95Nm
(348.30°) (350.00°) (368.30°) (342.30%) (341.50°)
20.  3.97 Nm 40, 3.97 Nm 60. 3.96 Nm 80. 3.98 Nm 100.  4.01 Nm
(349.80°) (363.00°) (358.00°) (359.50%) (360 50°)
808 000 001_- 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 17.08 2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.97 Standard deviation: 0.03 Cm: 5.01 Cmk: 4.66 OK
Normal distribution Testimits — — —— — Nominal —— Mean: — - — - — - Gs(x£38) -—----------

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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BOSCH Homologation EXACT ION 4-2000

2.1.6.1 Screw joint 360° (soft) Set point 4,00 Nm (100%) 25/100
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BOSCH Homologation EXACT ION 4-2000

2.1.6.2 Screw joint 360° (soft) Set point 4,00 Nm (100%) 75/100
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. BOSCH Homologation EXACT ION 4-2000

2.2 Machine capability analysis 808 000 003
2.2.1 Screw joint 30° (hard) Set point 2,25 Nm (30%)

—~ 808 000 003_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at
@ BOSCH Robert Bosch Power Tools GmbH Sanwald 20.08.2018 15:16:39
Technik firs Leben PT-BIVEXG-Mt Tel. Page 1/2
Single value card (Testdevice) Statistical data (Testdevice)
Nm . - \ Nm
Pap e yppelta Cm:3.05 (>=1.67) R — T 242
Cmk: 295 (>= 167) |
238 9 Lower tol - 198 T 238
233 - Upper tol - 2.42 -+ 233
Nominal: 2.20
229 - L T 229
x3rs Maximum: 2.26
Minimum: 2.15 T 22
X-Herizontal: 2.21 -+ 220
5:0.02 IR
5 X+ 35228
x-35214 T32m
207 - Number of values: 100 -+ 207
202 4 Angle: 30 1 202
i Precision Class: 2 Toleranz +/-10%
14— —— — — — — — — —— —— —— Loweiltol - 198
Frequency chart (Testdevice) Probability network (Testdevice)
T T T T
! 1
1824202117 6 3 '
99.90 1 L } y !
| BB | : |
| 1 7
| | | | | B |
! 95.00 ‘ . . 4 I
‘ I ‘ 90.00 ‘ T | i |
! 7000 ‘ . ;
1 T
| | | e e 4 |
| S ‘ - ' ]
| ! | 20— H I
! 10.00 I - T I
| ! | s \ ' | |
| |
! . B = |
| | | v A |
! 0.10 ! .
| | | | | |
T L L T T . T T |I T T T T
g fee22LHI8R g g PeR2IHIER g
- N NN N NN NN o~ -~ OO OO NN NN o~
)808 000 003_-1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 20.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 2.21 Standard deviation: 0.02 Cm: 3.05 Cmk: 2.95 QK
Normal distribution Test limits —— — —— — Nominal ———— Mean: — - — - — - Gs(x+3s) ~—------—---

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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® BOSCH

Homologation EXACT ION 4-2000

- 808 000 003_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
@ BOSCH Robert Bosch Power Tools Gmb}-_q from 20.08.2018 Sanwald 20.08.2018 15:16:39
Technik frs Leben PT-BI/EXG-Mt Page 2/2
Single values (Testdevice)
1. 221Nm 21, 217 Nm 41. 223 Nm 61. 221Nm 81.  2.18Nm
(30.50°) (30.00°) (28.00%) (32.50°) (28.00°)
2. Z19Nm 22, 2.19Nm 42, 225Nm 62.  2.18Nm 82.  2.20Nm
(30.30%) (32.50°) (33.00%) (28.30°) (27.80°)
3. 222Nm 23, 2.19Nm 43. 222 Nm 63.  222Nm 83.  2.21Nm
(31.307) (28.50°) (31.00°) (28.00°) (31.30°)
4. 225Nm 24, 220Nm 44, 220Nm 64.  221Nm 84, 2.17Nm
(30.30%) (30.00°) (30.30%) (31.80°) (29.30°)
5. 2.20Nm 25.  2.23Nm 45. 222 Nm 65. 2.19Nm 85. 2.21Nm
(27.80°) (31.50°) (30.00°) (29.00°) (32.50°)
6. 2.23Nm 26.  2.17Nm 46. 222 Nm 66. 220 Nm 86.  2.19Nm
(33.00°) (29.30°) (32.30%) (31.307) (29.80°)
7. 220Nm 27, 221Nm 47, 225Nm 67. 220Nm 87.  2.19Nm
(30.30%) (30.50°) (29.50%) (31.00%) (31.30°)
8 221Nm 28, 222Nm 48. 220 Nm 68.  221Nm 88. 224 Nm
(30.50°) (31.50°) (31.30°) (29.30°) (30.30°)
9. 2.23Nm 29.  2.21Nm 49. 223 Nm 69.  2.18Nm 89. 224 Nm
(30.80°) (29.50°) (31.50%) (27.30%) (28.50°)
10, 221Nm 30.  2.23Nm 50. 221 Nm 70.  2.18Nm 90. 216 Nm
(30.50°) (29.00°) (29.80%) (31.80°) (28.50°)
1. 222Nm 31, 2.19Nm 51.  2.15Nm 71.  220Nm 91, 2.19Nm
(30.80°) (30.80°) (31.50°) (29.30°) (29.30°)
12. 221Nm 32, 2.26 Nm 52.  220Nm 72. 226 Nm 92, 2.24Nm
(31.307) (32.50°) (30.80%) (30.30%) (30.30°)
13, 223Nm 33, 2.19Nm 53. 226 Nm 73, 2.19Nm 93, 221Nm
(29.30%) (33.50°) (29.30%) (30.00°) (31.50°)
14, 218Nm 34 2.24Nm 54, 225Nm 74, 222Nm 94, 223Nm
(31.50°) (31.50°) (30.50°) (29.80°) (31.30°)
15.  2.18Nm 35.  2.22Nm 55. 223 Nm 75. 2,18 Nm 95. 224 Nm
(31.00°) (29.80°) (31.00°) (28.50°) (31.80°)
16.  2.18Nm 36, 2.22Nm 56.  2.19Nm 76. 219 Nm 96.  2.19Nm
(28.50°) (29.30°) (30.80%) (30.80°) (28.00°)
17.  219Nm 37. 225Nm 57.  220Nm 77.  221Nm 97.  220Nm
(29.80°) (30.30°) (29.00°) (28.50°) (30.00°)
18.  222Nm 38, 2.22Nm 58. 223 Nm 78. 217 Nm 98.  2.20 Nm
(32.007) (30.30°) (29.80%) (30.30%) (33.30°)
19.  223Nm 39.  2.18Nm 59.  2.19Nm 79.  2.19Nm 99.  2.19Nm
(29.50°) (30.50°) (30.30%) (32.30°) (31.50°)
20. 217 Nm 40.  2.19Nm 60. 2.18Nm 80. 2.16Nm 100. 224 Nm
(26.50%) (31.00°) (30.30%) (29.80%) (29.00°)
808 000 003_ - 1.50-4.00 Nm - 3 602 D84 401 - Bosch - Nutrunner
MFU from 20.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 2.21 Standard deviation: 0.02 Cm: 3.05 Cmk: 2.95 OK
Normal distribution Test limits —— — —— — Nominal ———+——— Meanm — - — - — - Bs(x+3s) ~——-------—~

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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BOSCH Homologation EXACT ION 4-2000

2.2.1.1  Screw joint 30° (hard) Set point 2,25 Nm (30%) 25/100
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BOSCH Homologation EXACT ION 4-2000

2.2.1.2  Screw joint 30° (hard) Set point 2,25 Nm (30%) 75/100

uT
NOM
Rediit
2 / LT
~
£
Z
g1
0_.
¢ 9 8 8 75 70 & &0 & &0 45 40 35 30 25 20 -5 -0 5 0 5 10 15 20 25 30
winkel ()

hlltl’lllll'lel’

Page 32



. BOSCH Homologation EXACT ION 4-2000

2.2.2 Screw joint 360° (soft) Set point 2,25 Nm (30%)

—~\ 808 000 003_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
@ BOSCH Robert Bosch Power Tools GmbH Sanwald  20.08.2018 15:17:06
Technik fiirs Leben PT-BI/EXG-Mt Tel. Page 1/2
Single value card (Testdevice) Statistical data (Testdevice)
Nm cm 271 (»=167) Nm
284 — — — — — - — — Uppeftol m ¢ ! —_— = T 248
Cmk: 2.44 (>=167) |
243 1 Lower tal - 2.02 T2
239 4 Upper tol.: 2.48 -+ 239
234 Nominal: 2.25 1 o34
Maximum: 2.34
2.30 4 Minimum- 2 22 T 230
225 X-Horizontal: 2.27 - 225
290 5:0.03 1 220
X+ 351236
2.16 1 x-35:2.19 T 278
211 4 Number of values: 100 | - 211
207 4 Angle: 360 1 207
Precision Class: 2 Toleranz +/-10%
224—— — — — — — — — — — —— —— —— Lowertol - — 202
Frequency chart (Testdevice) Probability network (Testdevice)
T T T T T
I i I
I |
71615271810 6 1 99.90 1 ! { | 1
EREEs | 1 |
| | Sl | Vi |
95.00 I - T F I
90.00 T T
| | o \ . \ ‘ \
T0.00 | : Lg® | |
o |
3000 ; : ; : ;
| \ oo ! : - ‘ !
- T I ¥ i T
10.00 I - T ; I
| | s ! i ‘ !
1 /| I
T 1
| | s | | | |
0.10 r ‘ i
| I
| | | | | | |
T 1 T T . T 1T T T T 1T \‘ T
8 & < 8 ERAR88RIA g
o o o ai cicicicl ol oioioiel ai
08 000 003_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 20.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 2.27 Standard deviation: 0.03 Cm: 2.71 Cmk: 2.44 OK
Normal distribution Test limits — — —— — Nominal ——— Mean. — - — - — - Bs(xx3s) ------------

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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® BOSCH

Homologation EXACT ION 4-2000

— 808 000 003_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
@ BOSCH Robert Bosch Power Tools Gmbljj from 20.08.2018 Sanwald 20.08.2018 15:17:.06
Technik fiirs Leben PT-BI/EXG-Mt Page 2/2
Single values (Testdevice)
1. 225Nm 21. 224 Nm 41, 2.30Nm 61. 227 Nm 81. 224 Nm
(358.80%) (362.00%) (388.30%) (355.30%) (377.00%)
2. 227Nm 22, 228 Nm 42, 2.30Nm 62.  2.27Nm 82.  2.28 Nm
(369.00%) (368.50%) (398.50°) (363.00°) (352.30°)
3. 2.24Nm 23. 227 Nm 43. 227 Nm 63.  2.24Nm 83. 2.32Nm
(354.50%) (371.80%) (360.80°) (344.30%) (376.30°)
4. 232Nm 24 227 Nm 44, 225Nm 64, 230Nm 84 228Nm
(382.00%) (365.00%) (339.00%) (373.30°) (357.50°)
5. 227 Nm 25, 227 Nm 45. 222 Nm 65. 2.30Nm 85. 2.23Nm
(370.00%) (366.00%) (367.00°) (355.50°) (340.00%)
6. 2.28Nm 26.  2.30 Nm 46. 227 Nm 66. 228 Nm 86. 2.23Nm
(369.50%) (385.30%) (374.307) (371.00°) (332.80%)
7. 2.26Nm 27. 223 Nm 47.  2.30Nm 67. 226 Nm 87. 2.23Nm
(363.00%) (365.80%) (386.50°) (365.00°) (379.50%)
8. 2.25Nm 28. 227 Nm 48. 223 Nm 68. 226 Nm 88. 2.28 Nm
(358.00%) (371.80%) (370.00°) (371.00°) (366.00°)
9. 225Nm 29.  2.32Nm 49.  223Nm 69. 227 Nm 89.  2.34Nm
(351.80%) (395.30%) (378.80°) (372.00°) (385.00%)
10. 229 Nm 30, 227Nm 50. 227 Nm 70. 227 Nm 90. 2.28 Nm
(373.80%) (370.80%) (359.80°) (383.80°) (345.30%)
11.  2.32Nm 31, 226Nm 51.  2.30Nm 71. 2.26Nm 91.  2.24 Nm
(393.00%) (365.50%) (353.507) (381.30%) (369.30°)
12, 227 Nm 32, 224 Nm 52. 228 Nm 72, 226Nm 92 232 Nm
(372.00%) (358.80°) (372.00%) (346.00°) (412.00%)
13. 227 Nm 33, 223Nm 53.  2.30Nm 73. 2.25Nm 93.  2.33Nm
(376.30%) (367.00%) (382.00°) (373.00°) (379.80%)
14.  229Nm 34, 227Nm 54. 226 Nm 74.  230Nm 94.  2.27 Nm
(377.50%) (366.80%) (365.80%) (400.80°) (363.50%)
15. 222 Nm 35 233Nm 55.  225Nm 75, 226Nm 95 231 Nm
(359.50%) (397.80%) (374.80%) (347 .00%) (382.30%)
16. 227 Nm 36.  2.30Nm 56. 223 Nm 76.  229Nm 96. 230 Nm
(368.80%) (395.30%) (374.307) (367.80%) (360.00°)
17. 233 Nm 37, 223Nm 57. 228Nm 77.  230Nm 97.  225Nm
(397.50%) (335.30%) (362.00°) (361.50%) (338.00°)
18. 227 Nm 38 229Nm 58.  2.30Nm 78, 227Nm 98. 231 Nm
(369.00%) (385.30%) (363.50%) (351.30%) (399.30°)
19. 229 Nm 39 223Nm 59. 229 Nm 79. 228Nm 99 227 Nm
(382.80%) (371.50%) (358.00%) (360.30%) (338.80°)
20.  231Nm 40, 225Nm 60. 227 Nm 80. 2.25Nm 100. 227 Nm
(392.30%) (374.80%) (351.30%) (336.00°) (384.30%)
808 000 003_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 20.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 2.27 Standard dewviation: 0.03 Cm:2.71 Cmk: 2.44 OK
Normal distribution Test limits —— — —— — Nominal ———+——— Mean: — - — - — - Bs(x+3s) ~——-------—~

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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BOSCH Homologation EXACT ION 4-2000

2.2.2.1 Screw joint 360° (soft) Set point 2,25 Nm (30%) 25/100
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BOSCH Homologation EXACT ION 4-2000

2.2.2.2 Screw joint 360° (soft) Set point 2,25 Nm (30%) 75/100

uTt
NOM
Regtsh
/z
2,
E
2"
[=]
=
0..
500 550 500 450 -400 350 -300 250 200 150 -100 50 0 50 100 150 200 250 300 350
Winkel (°)

hlutrunner

Page 36



. BOSCH Homologation EXACT ION 4-2000

2.2.3 Screw joint 30° (hard) Set point 3,50 Nm (80%)

808 000 003_- 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner rinted at -
T — p
@ BOSCH Robert Bosch Power Tools GmbH Sanwald 20082018 15:13:29
Technik filrs Leben PT-BI/EXG-Mt Tel. Page 1/2
Single value card (Testdevice) Statistical data (Testdevice)
Nm Cm:381 (»= 167) Nm
54— — — — — — — — —— —— —— —— ——— —— Uppeftol. m { ! T 385
Cmk: 3.68 (>= 1.67)
3.78 1 Lowertol. : 3 T8
371 4 Uppertol.: 3 T 371
264 4 Nominal: 3.50 1 364
Maximum: 3.55
3.57 1 Minimum: 3.39 T 357
3.50 4 X-Horizontal: 3.49 - 3.50
343 4 $:0.03 1 343
X + 35358
3.36 X - 35 3.40 o33
329 | Number of values: 100 ‘ - 329
a2 Angle: 30 1 3909
Precision Class: 2 Toleranz +/-10%
m - — —— —— —— —— —— —— Loweitol. - - = - 315
Frequency chart (Testdevice) Prabability network (Testdevice)
T T T T T
| | ' ’ |
11 81831289 4 99,90 | 1 | i |
99.50 : } 4 :
| A | =] T 5 |
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808 000 003_ - 1.50-4.00 Nm - 3602 D94 401 - Bosch - Nutrunner
MFU from 20.08 2018 On FTY (FTY.0017 - FTY.0017) Cell/Channsl 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.49 Standard deviation: 0.03 Cm: 3.81 Cmk: 3.68 OK
Normal distribution Test limits —— —— —— — Nominal ——— Mean: — - — - — - Bs(x+3s) -—------—---

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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® BOSCH

Homologation EXACT ION 4-2000

~ 808 000 003_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
ﬂFB BOSCH Robert Bosch Power Tools Gmb)-‘y from 20.08.2018 Sanwald 20.08.2018 15:13:29
Technik fiirs Leben PT-BI/EXG-Mt Page 2/2
Single values (Testdevice)
1. 351Nm 21, 3.48Nm 41, 350Nm 61. 353Nm 81.  346Nm
(31.80°) (28.80°) (32.00%) (31.50°) (30.50°)
2. 346 Nm 22, 3.50 Nm 42, 352Nm 62.  3.55Nm 82,  3.46Nm
(28.80°) (29.30°) (29.80°) (33.307) (28.80%)
3. 351Nm 23, 347 Nm 43, 3.48Nm 63. 3.54Nm 83. 3.52Nm
(31.30°) (29.80°) (30.50°) (30.50°) (28.50%)
4. 348Nm 24, 349 Nm 44, 345Nm 64. 347 Nm 84.  3.50Nm
(29.30°) (29.00°) (29.30%) (28.00°) (30.50°)
5. 348Nm 25.  3.48Nm 45.  3.47Nm 65. 3.52Nm 85. 3.48Nm
(32.80°) (29.80°) (28.50°) (30.30°) (29.80%)
6. 347 Nm 26.  3.44Nm 46.  3.52Nm 66. 3.52Nm 86. 3.50 Nm
(32.30°) (30.00°) (29.30°) (30.30°) (30.50%)
7. 352Nm 27.  3.48Nm 47. 348 Nm 67. 344 Nm 87. 3.51Nm
(30.30°) (28.80°) (28.30%) (27.50°) (31.00°)
8. 352Nm 28, 349 Nm 48, 345Nm 68.  354Nm 88. 343Nm
(30.30°) (28.80°) (28.30°) (30.80°) (28.50%)
9. 344Nm 29.  3.48Nm 49.  3.49Nm 69. 3.52Nm 89. 3.51Nm
(29.00°) (30.30°) (30.50°) (31.50°) (31.50%)
10.  3.50Nm 30. 347 Nm 50. 3.55Nm 70.  3.48Nm 90. 3.50 Nm
(30.50°) (29.80°) (33.50°) (29.00°) (30.50°)
1. 348Nm 3. 351 Nm 51.  352Nm 71. 351 Nm 91, 349Nm
(29.00°) (30.30°) (36.80°) (30.80°) (29.00%)
12.  3.48Nm 32, 3.51Nm 52. 351 Nm 72.  3.48Nm 92.  3.51Nm
(30.50°) (31.30°) (31.80°) (30.30°) (31.80%)
13.  3.50Nm 33, 3.48Nm 53.  3.50Nm 73. 351 Nm 93.  3.46Nm
(30.80°) (28.50°) (31.30%) (30.00°) (30.80°)
14.  345Nm 34, 346 Nm 54. 343 Nm 74. 351 Nm 94. 343 Nm
(28.30°) (25.00°) (29.80°) (31.307) (28.30%)
15.  3.48Nm 35.  3.50 Nm 55.  3.53Nm 75. 3.45Nm 95.  3.46Nm
(29.80°) (32.00°) (32.30°) (30.30°) (28.50%)
16.  3.52Nm 36.  3.45Nm 56.  3.45Nm 76.  3.39Nm 96. 3.48Nm
(29.00°) (29.50°) (29.30%) (28.00°) (28.50°)
17. 347 Nm 37.  352Nm 57.  353Nm 77.  349Nm 97. 344 Nm
(27.50°) (29.30°) (31.00°) (29.80°) (25.00%)
18.  3.46 Nm 38.  3.48Nm 58.  3.48Nm 78.  3.49Nm 98. 3.48Nm
(31.30°) (28.50°) (29.80°) (31.50°) (28.80%)
19.  3.55Nm 39.  3.50Nm 59.  3.49Nm 79. 347 Nm 99.  3.48Nm
(30.80°) (30.00°) (28.00%) (29.50°) (29.50°)
20. 351Nm 40 351 Nm 60.  349Nm 80. 352Nm 100. 341 Nm
(29.30%) (31.00°) (31.00% (30.007) (29.00°)
808 000 003_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 20.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.49 Standard deviation: 0.03 Cm: 3.81 Cmk: 3.68 OK
Normal distribution Test limits — —— —— — Nominal — Mean: — - — - — - Gs(x+3s) -——----------

QS-Torque 32 (c) CSE GmbH & Co. KG 1996-2014
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BOSCH Homologation EXACT ION 4-2000

2.2.3.1 Screw joint 30° (hard) Set point 3,50 Nm (80%) 25/100
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BOSCH Homologation EXACT ION 4-2000

2.2.3.2  Screw joint 30° (hard) Set point 3,50 Nm (80%) 75/100
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. BOSCH Homologation EXACT ION 4-2000

2.2.4 Screw joint 360° (soft) Set point 3,50 Nm (80%)

' 808 000 003_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner rinted at -
1 N\ — p
@ BOSCH Robert Bosch Power Tools GmbH Sanwald 20082018 15:13:59
Technik fiirs Leben PT-BI/EXG-Mt Tel. Page 1/2
Single value card (Testdevice) Statistical data (Testdevice)
Nm Cm:2.05 (>= 167) Nm
54— — — — — — — —— —— —— —— ——— ——— —— Uppeftol. m ' ! - = T 385
Cmk: 2.62 (>=1.67) ‘
3.78 Lower tol. : 3.15 T8
371 4 Uppertol.: 3.85 - 371
S %+3['s Nominal: 3.50 1 364
Maximum: 3.63
3574 #Z r) ?‘! fl\q - d B 2 fv Minimum: 3.46 s
350 B i ety . ¥ X-Horizontal: 3.55 - 3.50
o 5:0.04
R e R e Rttt x-31s T 343
X+ 35366
336 4 Xx-35:3.43 ‘ I
309 Number of values: 100 ‘ - 3.29
392 Angle: 360 1 390
Precision Class: 2 Toleranz +/-10%
s s 4 —— — — — — —— —— —— —— —— —— —— Lowelllol. - - = - 315
Frequency chart (Testdevice) Probability network (Testdevice)
T T T T T
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| ‘ 70.00 i T v 4 T f
bu.uu i T
LU T t y T
e T ! T ! T
| | 2000 1 ——f : I
10.00 - T .
| | 30— T |
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L ‘ 1
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2 S 2 2LRHBERE 3 S
- - - R -
|8|]8 000 003_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 20.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.55 Standard deviation: 0.04 Cm: 3.05 Cmk: 2.62 OK
Normal distribution Testlimits —— — —— — Nominal ——————— Mean: — - — - — — s (xx3s) ~—--------—-

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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. BOSCH Homologation EXACT ION 4-2000

~~ 808 000 003_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
@ BOSCH Robert Bosch Power Tools Gmblj from 20.08.2018 Sanwald 20.08.2018 15:13:59
Technik fiirs Leben PT-BI/IEXG-Mt Page 2/2
Single values (Tesidevice)
1. 354Nm 21, 351 Nm 41, 355Nm 61. 350 Nm 81.  353Nm
(366.80°) (380.80°) (370.00%) (358.50%) (361.80%)
2. 3.54Nm 22, 351 Nm 42. 357 Nm 62.  3.52Nm 82, 3.56 Nm
(373.50°) (351.30%) (372.00°) (367.80%) (369.00%)
3 352Nm 23 358Nm 43, 350Nm 63. 353 Nm 83, 360Nm
(379.30°) (368.00°) (358.307) (369.00%) (389.00°)
4. 351 Nm 24, 361Nm 44, 3.52Nm 64.  3.54 Nm 84.  3.59Nm
(360.50°) (378.00%) (359.80°) (365.80°) (388.30%)
5. 3.56Nm 25, 3.54Nm 45.  3.55Nm 65. 361 Nm 85.  3.54Nm
(373.80°) (365.80°) (366.30°) (387.80°) (370.30%)
6. 3.560Nm 26.  3.56 Nm 46.  3.52Nm 66. 363 Nm 86.  3.54Nm
(378.30°) (368.00°) (358.00°) (384.80%) (369.50%)
7. 352Nm 27, 349Nm 47. 358 Nm 67. 347 Nm 87.  351Nm
(367.00°) (353.50%) (374.30°) (350.00%) (362.00°)
8. 3.55Nm 28.  3.52Nm 48.  3.61Nm 68.  3.46 Nm 88.  3.58Nm
(384.50°) (356.00°) (384.207) (352.00%) (371.80°)
9. 353Nm 29.  3.57Nm 49. 357 Nm 69. 3.50 Nm 89.  3.60Nm
(372.00°) (362.80%) (373.00°) (353.50°) (391.50%)
10.  3.50 Nm 30.  3.62Nm 50. 3.54Nm 70.  3.54 Nm 90.  3.60Nm
(367.00°) (379.00°) (363.80°) (365.80%) (382.80°)
1. 358Nm 31, 350 Nm 51. 351 Nm 71. 362 Nm 91, 355Nm
(377.00°) (350.30°%) (359.30°) (390.00%) (374.80%)
12, 360Nm 32, 352Nm 52. 357 Nm 72, 361 Nm 92 355Nm
(390.80°) (354.30%) (369.507) (384.50%) (376.00°)
13.  3.55Nm 33, 3.50Nm 53.  3.57Nm 73. 353 Nm 93.  3.54Nm
(385.30°) (351.00%) (369.30°) (370.50%) (364.50)
14.  353Nm 34.  3.54Nm 54.  3.59Nm 74. 356 Nm 94, 3.57Nm
(375.80°) (353.00%) (371.50°) (368.50°) (370.80°)
15. 354 Nm 35.  3.58 Nm 55.  3.51Nm 75. 352 Nm 95.  3.63Nm
(370.50°) (364.30°) (357.50°) (361.30%) (389.50%)
16, 352Nm 36.  3.58Nm 56.  355Nm 76.  355Nm 96. 360 Nm
(377.50%) (370.30%) (365.80%) (368.30%) (383.50%)
17.  3.58Nm 37. 351 Nm 57.  3.57Nm 77.  362Nm 97.  3.48Nm
(387.00°) (360.30°%) (366.30°) (381.50%) (358.50°)
18. 358 Nm 38.  3.53Nm 58.  3.53Nm 78. 362 Nm 98.  3.56 Nm
(388.80°) (360.30%) (362.30°) (382.00%) (376.00°)
19. 3.53Nm 39.  3.52Nm 59.  3.60Nm 79. 351 Nm 99.  3.52Nm
(378.00°) (359.30%) (386.50°) (360.50%) (360.80°)
20. 353 Nm 40. 356 Nm 60. 361 Nm 80. 354 Nm 100. 3.55Nm
(379.50°) (372.80%) (383.80°) (369.50%) (370.00%)
808 000 003_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 20.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.55 Standard deviation: 0.04 Cm: 3.05 Cmk: 2.62 OK
Normal distribution Test limits — —— —— — Nominal —— Mean. — - — - — - Bs(x£3s) ~-—--------—-

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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BOSCH Homologation EXACT ION 4-2000

2.2.4.1 Screw joint 360° (soft) Set point 3,50 Nm (80%) 25/100
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BOSCH Homologation EXACT ION 4-2000

2.2.4.2 Screw joint 360° (soft) Set point 3,50 Nm (80%) 75/100
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. BOSCH Homologation EXACT ION 4-2000

2.2.5 Screw joint 30° (hard) Set point 4,00 Nm (100%)

— 808 000 003_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner rinted at -
L8 - p
@ BOSCH Robert Bosch Power Tools GmbH Sanwald 20.08.2018 15:09:39
Technik fiirs Leben PT-BI/EXG-Mt Tel. Page 1/2
Single value card (Testdevice) Statistical data (Testdevice)
Nm Cm:3.07 (>=167 Nm
4490 — — — — — — — — — — — — Uppeftol " ' ! —_— = T 440
Cmic 283 (>=167) |
432 - Lower tol. * 360 T 432
4.24 4 Upper tol - 4. 40 | L o424
TS xeabs Nominal: 4.00 1 o416
Maximum: 4.13
4.08 ;n_.\_ A 5 fgs é ﬂ { . Minimum: 3.91 T 408
400 e at ; hal® v LT . 7!\' ‘ﬁ' X-Horizontal: 4.03 —+ 4.00
- iy | = eE 65 LA i LA
5:0.04
3.92 -+ 392
“““““““““““““““““““““““““““““ x-37s X +3s:4.16
3.84 X-35:3.90 T 88
376 4 Number of values: 100 | - 376
aks Angle: 30 1 368
Precision Class: 2 Toleranz +/-10%
30— — — — — — — — — — — —— —— —— Loweltol. - — ~- 360
Frequency chart (Testdevice) Probability network (Testdevice)
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bu.uy i T
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10.00 I ; ¥ T ;
‘ | 500 1 & i T
\ T . |
1.00 L - L
| | s A |
a.10 : !
1 ! 1
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808 000 003_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 20.08.2018 On FTY (FTY.0017 - FTY.0017) Cell‘Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 4.03 Standard deviation: 0.04 Cm- 3.07 Cmk: 2.83 OK
Normal distribution Test limits — — —— — Nominal ———— Mean. — - — - — - Bs(xx3s) --------—---

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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. BOSCH Homologation EXACT ION 4-2000

—~ 808 000 003_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at :
@ BOSCH Robert Bosch Power Tools Gmbljj from 20.08.2018 Sanwald 20.08 2018 15:09:39
Technik fiirs Leben PT-BI/EXG-Mt Page 2/2
Single values (Testdevice)
1. 403 Nm 21.  4.00Nm 41, 401 Nm 61.  410Nm 81. 397 Nm
(32.50°) (30.00°) (31.50% (32.30°%) (28.80°)
2. 4.01Nm 22, 4.07Nm 42, 4.05Nm 62.  4.03Nm 82, 3.98Nm
(30.80%) (32.00°) (31.50% (30.50°) (28.80°)
3. 403Nm 23, 402Nm 43 408 Nm 63.  401Nm 83.  4.03Nm
(31.30%) (31.50°) (31.30% (31.00%) (29.80°)
4. 413Nm 24, 404 Nm 44, 4.08Nm 64.  3.99Nm 84.  4.05Nm
(33.30°) (29.50°) (32.007) (30.80°) (30.30°)
5 409Nm 25, 395Nm 45 401 Nm 65.  4.01Nm 85 4.12Nm
(33.00%) (29.50°) (29.50%) (31.00%) (31.00°)
6 398Nm 26.  4.02Nm 46.  4.03Nm 66.  4.01Nm 86.  4.05Nm
(29.00°) (30.50°) (32.007) (33.30°) (30.00°)
7. 4.00Nm 27.  4.06 Nm 47.  4.06 Nm 67. 4.07 Nm 87.  4.05Nm
(29.00°) (31.50°) (30.80°) (30.80°) (31.30%)
8. 3.97Nm 28.  4.07Nm 48.  4.09Nm 68. 4.09Nm 88. 4.06 Nm
(29.00°) (31.00°) (31.30%) (29.50°) (31.30°)
9. 4.02Nm 29.  4.05Nm 49.  4.06 Nm 69. 3.99Nm 89.  4.00Nm
(30.80°) (30.80°) (29.80°) (30.30°) (28.30°)
10.  4.07 Nm 30.  3.98Nm 50.  4.09Nm 70.  3.98Nm 90.  4.11Nm
(30.50%) (26.80°) (31.00%) (29.30°) (34.50°)
11.  4.03Nm 31.  3.98Nm 51.  4.03Nm 71.  4.03Nm 91, 4.10 Nm
(32.50°) (30.30°) (28.80°) (31.00°) (30.80°)
12. 404 Nm 32, 3.98Nm 52.  3.98Nm 72, 4.04Nm 92.  4.00 Nm
(29.00°) (30.50°) (29.30%) (31.30°) (30.00°)
13.  3.98Nm 33.  4.08Nm 53.  4.02Nm 73.  4.06 Nm 93.  4.03Nm
(29.00°) (33.00°) (32.30%) (31.00°) (27.50°)
14, 399 Nm 34, 404Nm 54 398Nm 74, 3.99Nm 94, 4.00 Nm
(27.30%) (31.50°) (30.50°) (30.50°) (30.00°)
15.  3.99Nm 35.  3.98 Nm 55. 410 Nm 75.  3.96 Nm 95.  4.00 Nm
(31.00°%) (29.30°) (32.80°) (29.80°) (30.50°)
16. 406 Nm 36.  4.01Nm 56 4.09Nm 76.  3.91Nm 96.  4.13Nm
(33.80%) (31.30°) (30.80%) (29.00%) (33.30°)
17. 406 Nm 37.  3.95Nm 57.  4.03Nm 77. 397 Nm 97. 411 Nm
(31.30°) (29.00°) (29.30%) (29.80°) (32.50°)
18. 404 Nm 38, 4.04Nm 58.  4.05Nm 78. 404 Nm 98.  4.05Nm
(29.30%) (33.50°) (31.50% (3150 (30.80°)
19. 400 Nm 39, 3.98Nm 59.  4.04 Nm 79. 407 Nm 99.  4.01Nm
(29.50°) (28.80°) (29.007) (33.00°) (32.50°)
20.  4.01Nm 40.  3.99Nm 60. 4.06 Nm 80. 4.05Nm 100.  4.03 Nm
(29.30%) (28.50°) (31.80°) (29.80°) (30.00°)
808 000 002_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 20.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 4.03 Standard deviation: 0.04 Cm: 3.07 Cmk: 2.83 OK
Normal distribution Test limits —— — —— — Nominal —————— Meanm — - — - — - Bs(x+3s) ~—--------—~

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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BOSCH

Homologation EXACT ION 4-2000

2.2.5.1 Screw joint 30° (hard) Set point 4,00 Nm (100%) 25/100
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BOSCH

Homologation EXACT ION 4-2000

2.2.5.2 Screw joint 30° (hard) Set point 4,00 Nm (100%) 75/100
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® BOSCH

Homologation EXACT ION 4-2000

2.2.6 Screw joint 360° (soft) Set point 4,00 Nm (100%)

' 808 000 003_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner rinted at -
=N\ — P
@ BOSCH Robert Bosch Power Tools GmbH Sanwald 20.08.2018 15:10:58
Technik firs Leben PT-BI/EXG-Mt Tel. Page 1/2
Single value card (Testdevice) Statistical data (Testdevice)
Nm . - \ Nm
4404 - Uppettol Cm:2.48 (>=1.67) _— = - 440
Cmk: 2.02 (>= 1.67) |
432 1 Lower tol - 3.60 T 482
4.24 Upper tol.- 4.40 | 4+ 424
216 4 Nominal: 4.00 | 1 416
Maximum: 4.06
L x+3s Minimum: 3.83 T 408
400 ” ﬂ n s 1 o 1 i X-Horizantal: 3.93 4 400
3.92 ,ﬂ — — - - _ 5:0.05 1 ag
X+ 3s:4.09
3.84 X-35:376 T
- x-315 Number of values: 100 TT-=-< T" “““ -+ 376
a6t Angle: 360 1 ags
Precision Class: 2 Toleranz +/-10%
o — —— —— —— —— —— —— Loweflol. - - = — 380
Frequency chart (Testdevice) Probability netwark (Testdevice)
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! ; ! 8000 ! :
‘ i ] | ‘ 70.00 i " - T i
i | | 5000 1 ; 7= : 1
i i | a0 ] ! i : ]
| : | | | 20— ——fH : |
i ' | 10.00 ‘ : : ; ‘
\ . ‘ \ 500 - !
! ! ‘ ! [ ! !
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! , : 010 ! , |
‘ i | ‘ ‘ | i ‘
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T 1 l q|~'“‘_ T T ' T T T l T T 1 T T
2 5323588588 g 2 238588588 g
(] Mmoo M ™M ™M M T T < ™ MM MM MM T =
08 000 003_-1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 20.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.93 Standard deviation: 0.05 Cm: 2.48 Cmk: 2.02 OK
Normal distribution Test limits — — —— — Nominal Mean. — - — - — - Gs(xt3s) -—----------

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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® BOSCH

Homologation EXACT ION 4-2000

~ 808 000 003_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
@ BOSCH Robert Bosch Power Tools Gmb}-‘y from 20.08.2018 Sanwald 20.08.2018 15:10:58
Technik fiirs Leben PT-BI/EXG-Mt Page 2/2
Single values (Testdevice)
1. 3.97Nm 21. 397 Nm 41, 3.92Nm 61. 3.84Nm 81. 3.94Nm
(368.80°) (379.30%) (337.50°) (320.00°) (338.50%)
2. 382Nm 22, 396 Nm 42, 387 Nm 62 389Nm 82 392 Nm
(352.00°) (341.50%) (326.30%) (332.80°) (345.80°)
3. 396 Nm 23, 398 Nm 43, 387 Nm 63. 388 Nm 83 397 Nm
(377.30°) (360.50°) (327.00%) (351.30°) (358.00°)
4. 388Nm 24, 394 Nm 44, 387 Nm 64.  402Nm 84 3.89Nm
(342.00°) (351.80%) (325.30%) (364.80°) (346.80%)
5. 3.99Nm 25.  3.87Nm 45, 3.96 Nm 65. 3.95Nm 85. 3.86 Nm
(354.50°) (318.00%) (354.00°) (337.30°) (325.30%)
6. 4.00Nm 26.  3.87Nm 46.  3.96 Nm 66. 3.88 Nm 86.  3.85 Nm
(361.00°) (349.00%) (346.80°) (343.50°) (328.80%)
7. 396Nm 27.  4.00 Nm 47.  3.92Nm 67. 3.89Nm 87. 3.93Nm
(345.00°) (389.00%) (337.30°) (327.00°) (341.30%)
8. 4.00Nm 28.  4.02Nm 48.  3.90 Nm 68. 3.89Nm 88. 3.91Nm
(350.00°) (361.80°) (342.50°) (332.80°) (341.80°)
9. 396 Nm 29. 397 Nm 49 4.03Nm 69 394 Nm 89 3.89Nm
(349.50°) (328.50%) (365.80%) (341.30°) (332.30%)
10. 403 Nm 30. 391 Nm 50.  3.88 Nm 70. 394 Nm 90. 383 Nm
(362.80°) (369.30%) (324.50%) (340.80°) (323.00%)
11. 406 Nm 31, 386 Nm 51.  3.97 Nm 71, 3.80Nm 91, 3.89Nm
(371.00%) (321.00%) (345.50°) (331.50°) (338.50%)
12. 3.92Nm 32, 3.89Nm 52.  4.04 Nm 72 3.88Nm 92, 3.91Nm
(339.30°) (325.30%) (370.30°) (345.00°) (325.50%)
13.  3.87Nm 33. 397 Nm 53.  3.95Nm 73.  3.83Nm 93.  3.92Nm
(327.00°) (350.30%) (351.80°) (318.50°) (365.00%)
14.  3.92Nm 34, 4.04 Nm 54, 3.90 Nm 74.  3.87Nm 94.  3.94Nm
(338.30°) (366.80°) (337.50°) (326.50°) (345.50%)
15, 396 Nm 35. 394 Nm 55 3.86 Nm 75. 3.82Nm 95 392 Nm
(345.00°) (337.00%) (340.30%) (341.00°) (357.30%)
16. 406 Nm 36. 388 Nm 56. 391 Nm 76.  3.92Nm 96.  3.85Nm
(367.50°) (322.00%) (331.00%) (336.00°) (327.00%)
17.  395Nm 37.  399Nm 57.  3.93Nm 77.  3.80Nm 97.  3.85Nm
(333.80°) (349.50%) (340.80°) (329.30°) (325.80%)
18. 397 Nm 38.  3.90 Nm 58.  3.93Nm 78. 3.86 Nm 98.  3.91Nm
(346.80°) (328.80%) (344.00°) (344.30°) (351.80%)
19.  3.88Nm 39.  3.96 Nm 59.  3.91Nm 79. 3.83Nm 99.  3.92Nm
(318.30%) (352.50%) (334.00°) (322.80°) (347.50%)
20. 3.89Nm 40.  3.95Nm 60. 3.87 Nm 80. 3.88Nm 100.  3.91 Nm
(355.30°) (339.30°) (340.30°) (326.80°) (351.30%)
808 000 003_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 20.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.93 Standard deviation: 0.05 Cm: 248 Cmk: 2.02 OK
Normal distribution Test limits —— — —— — Nominal —————— Mean: — - — - — - Bs(x+3s) ~—--------—-

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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BOSCH Homologation EXACT ION 4-2000

2.2.6.1 Screw joint 360° (soft) Set point 4,00 Nm (100%) 25/100
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BOSCH Homologation EXACT ION 4-2000

2.2.6.2 Screw joint 360° (soft) Set point 4,00 Nm (100%) 75/100
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. BOSCH Homologation EXACT ION 4-2000

2.3 Machine capability analysis 808 000 010
2.3.1 Screw joint 30° (hard) Set point 2,25 Nm (30%)

~ 808 000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
@ BOSCH Robert Bosch Power Tools GmbH Sanwald  21.08.2018 14:38:27
Technik fiirs Leben PT-BI/EXG-Mt Tel. Page 1/2
Single value card (Testdevice) Statistical data (Testdevice)
Nm Cm:3.38 (>= 167 Nm
24249— — — — — — — — —— —— —— —— ——— —— Uppeftol. " { ! e T 242
Cmk: 3.22 (»>=1.67) ‘
238 7 Lowertol. : 1.98 T 23
233 Upper tol - 2 42 ‘ - 233
Nominal: 2.20 1 209
Maximum: 2.25 JI
Minimum: 2.15 T 224
X-Horizontal: 2.21 - 220
s:0.02 1 218
X+ 35228
211 1 x-38:2.15 ‘ T2m
207 4 Number of values: 100 ‘ - 207
202 4 Angle: 30 L 202
i Precision Class: 2 Toleranz +/-10%
14— - — — —— — —— —— —— —— —— Lowef|fol. - - = - 198
Frequency chart (Testdevice) Probability network (Testdevice)
T T T T
55 51329319 3 | | ' : |
99.90 T | f 5 T
I I 1
| : : | ST : e :
‘ i i i | 90,00 I 1 i y A I
1 1 §0.00 1 1
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| | | bu.LU T i T
| | Lu.w T . i t T
I 0 I LRV T T
‘ ! ! | 300U f H ]
i | i 20,00 T i f 7 T
I I 1
Il | Soo ] - aRNR. !
| I | I (& |1 | I
e
i O R 100 i H u ; i
| | | | | oA - |
1 1 0.10 :
1 1
I I [ 1
| I | I | | L] |
T — T I I TrT T T T T 71T : I
=] oo oMo NMn D o «©Q DOODDHON WO o
=] - s A NNNN -« & —re AN -«
- NN NN NN NN o~ - IO NN NN o~
EOB 000010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 21.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 2.21 Standard deviation: 0.02 Cm: 3.38 Cmk: 3.22 OK
Normal distribution Testlimits —— — —— — Nominal ————+——— Mean: — - — - — - Bs(xx3s) ~—--------—-

QS-Torque 32 (¢) CSP GmbH & Co. KG 1996-2014
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® BOSCH

Homologation EXACT ION 4-2000

—~ 808 000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
@ BOSCH Robert Bosch Power Tools Gmb)jj from 21.08.2018 Sanwald 21082018 14:38:27
Technik fiirs Leben PT-BI/EXG-Mt Page 2/2
Single values (Testdevice)
1. 222Nm 21.  221Nm 41 219Nm 61. 222Nm 81.  221Nm
(31.30%) (30.50%) (29.80%) (30.30%) (30.00°)
2. 221Nm 22, 2.23Nm 42, 219Nm 62.  220Nm 82.  2.23Nm
(29.00%) (32.00%) (30.80°) (31.00%) (30.50°)
3 223Nm 23, 222Nm 43 220Nm 63. 222 Nm 83 216Nm
(30.50%) (29.80%) (30.00%) (31.00°) (30.30°)
4. 225Nm 24, 221 Nm 44, 221Nm 64. 224 Nm 84.  2.22Nm
(31.50°) (32.507) (30.50°) (31.00°) (30.00°)
5 221Nm 25 221Nm 45 221Nm 65. 223Nm 85 221Nm
(29.50°) (30.50%) (29.50°) (30.00°) (29.80°)
6. 224Nm 26.  2.22Nm 46. 222 Nm 66. 222 Nm 86. 2.21Nm
(30.50%) (29.30%) (30.00°) (30.50%) (29.80°)
7. 2.15Nm 27.  2.23Nm 47. 222 Nm 67. 223Nm 87. 2.20Nm
(28.80%) (29.30%) (30.50%) (30.80%) (29.00°)
8 223Nm 28. 222Nm 48 216Nm 68. 217 Nm 86. 224 Nm
(30.00%) (29.50%) (31.30° (29.80%) (31.50°)
9. 224Nm 29. 223Nm 49, 224Nm 69. 222 Nm 89 217 Nm
(30.50%) (28.80%) (28.80°) (30.80%) (30.00°)
10.  225Nm 30.  215Nm 50. 223Nm 70.  221Nm 90. 221Nm
(30.80%) (29.307) (29.80°) (30.50°) (30.80°)
11. 218 Nm 31, 221Nm 51.  222Nm 71.  220Nm 91.  2.21Nm
(28.80%) (30.00%) (30.80°) (30.80%) (29.80%)
12, 218Nm 32, 217 Nm 52, 219Nm 72, 219Nm 92 222Nm
(29.00°) (29.307) (29.00°) (30.30°) (30.00°)
13.  2.19Nm 33, 222Nm 53. 217 Nm 73.  222Nm 93.  2.19Nm
(30.00%) (31.507) (29.80°) (31.007%) (29.80°)
14. 220 Nm 34, 221Nm 54.  219Nm 74.  223Nm 94.  2.24Nm
(28.80°) (30.80°) (30.50°) (30.80°) (31.30°)
15. 223 Nm 35.  222Nm 55.  2.23Nm 75.  221Nm 95.  2.20 Nm
(31.00%) (31.807%) (31.30° (29.80%) (30.30°)
16. 222 Nm 36, 219Nm 56.  220Nm 76. 224 Nm 96.  2.21Nm
(31.30%) (31.507) (30.50% (30.80%) (31.00°)
17. 216 Nm 37. 223Nm 57.  221Nm 77.  221Nm 97.  220Nm
(30.30%) (29.80%) (30.80°) (30.30%) (30.50°)
18, 223 Nm 38, 221Nm 58. 217 Nm 78. 222 Nm 98  222Nm
(27.80%) (29.30%) (30.30% (30.00%) (29.50°)
19 223 Nm 39. 222 Nm 59. 221 Nm 79. 221 Nm 99 2.21 Nm
(29.50°) (29.50%) (29.80°) (30.80°) (29.80°)
20. 220 Nm 40.  2.25Nm 60. 2.23Nm 80. 2.19Nm 100. 222 Nm
(31.30%) (29.80%) (29.30°) (30.00%) (31.50°)
808 000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 21.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 2.21 Standard deviation: 0.02 Cm: 3.38 Cmk: 3.22 0K
Normal distribution Test limits —— —— —— — Nominal —————— Mean: — - — - — - Gs(x+3s) ~—--------—~

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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BOSCH

Homologation EXACT ION 4-2000

2.3.1.1 Screw joint 30° (hard) Set point 2,25 Nm (30%) 25/100
uTt
NOM
Rﬁﬂ'
2 b
=l
-100 -90 60 70 60 50 -0 Angle (%) -30 20 -0 [ 10 20 30

hlltl’lllll'lel’

Page 55



BOSCH Homologation EXACT ION 4-2000

2.3.1.2  Screw joint 30° (hard) Set point 2,25 Nm (30%) 75/100
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. BOSCH Homologation EXACT ION 4-2000

2.3.2 Screw joint 360° (soft) Set point 2,25 Nm (30%)

~ 808 000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
@:@ BOSCH Robert Bosch Power Tools GmbH Sanwald  21.082018 14:39:07
Technik firs Leben PT-BI/EXG-Mt Tel. Page 1/2
Single value card (Testdevice) Statistical data (Testdevice)
Nm Cm:3.09 (>= 167 Nm
28— Uppeftol " ' ! T 248
cmk: 271 (== 167)
2437 Lower tol - 202 T 243
2139 | Upper tol - 2.48 - 239
24 Nominal: 2.25 1 oag
’ Maximum- 2 28
230 7 Minimum- 2 17 T 230
295 | X-Haorizontal: 2.22 - 225
290 5:0.02 1 290
’ X+ 3s:2.30
2.16 x-35:2.15 T 2.
211 4 Number of values: 100 ‘ -+ 2.1
207 4 Angle: 360 | ag7
’ Precision Class: 2 Toleranz +/-10%
24— ——— — — — — — — —— —— —— Loweftol - - - - 202
Frequency chart (Testdevice) Probability network (Testdevice)
T T T T
I I
| |
3 8282116155 4 9950 1 1 ] !
. 0
| | o 1 ; Y i
| ‘ | ’i | |
| 95.00 I i i I
| | | 90.00 ‘ T T |
\ \
" o | i i
| Eiv 1 ‘ ‘ ]
| ' | 3000 ! ‘ P 4 ‘ ]
| 20.00 \ i i T
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o - T NN N ey o e e N NN NN et
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808000010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 21.08.2018 On FTY (FTY.0017 - FTY.0017) Cell‘Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 2.22 Standard dewviation: 0.02 Cm: 3.09 Cmk: 2.71 OK
Normal distribution Testlimits —— —— —— — Nominal —————— Mean: — - — - — - fs(xx3s) ~—--------—-

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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® BOSCH

Homologation EXACT ION 4-2000

- 808 000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
@ BOSCH Robert Bosch Power Tools Gmblj from 21.08.2018 Sanwald 21082018 14:39:07
Technik fiirs Leben PT-BI/EXG-Mt Page 2/2
Single values (Testdevice)
1. 223Nm 21, 225Nm 41, 219Nm 61. 224Nm 81. 224 Nm
(368.80°) (342.50°) (347.30%) (344 80%) (355.30°)
2. 223Nm 22, 225Nm 42, 2.20Nm 62.  2.19Nm 82.  2.25Nm
(369.30%) (349.30°) (348.30%) (345.80%) (375.00°)
3. 220Nm 23, 220Nm 43 222Nm 63, 223Nm 83 221Nm
(346.00°) (350.30°) (349.00%) (332.80%) (369.80°)
4. 222Nm 24, 222 Nm 44.  2.22Nm 64. 224 Nm 84.  2.21Nm
(366.50°) (345.50°) (343.80°) (365.50%) (343.30%)
5 221Nm 25. 227 Nm 45 219Nm 65 2.19Nm 85 224 Nm
(353.50°) (361.00°) (345.30%) (360.80%) (357.00°)
6. 222Nm 26. 226 Nm 46.  2.22Nm 66. 2.21Nm 86. 2.23Nm
(363.00°) (343.00%) (359.30%) (344.00%) (339.30%)
7. 223Nm 27.  220Nm 47.  2.20Nm 67. 2.25Nm 87. 2.23Nm
(371.30°) (367.30°) (351.00%) (341.80°) (340.30°)
8 222Nm 28. 227 Nm 48.  220Nm 68. 2.25Nm 88.  2.25Nm
(363.50°) (346.50°) (340.50%) (371.00%) (358.30°)
9. 221Nm 29. 220 Nm 49.  2.22Nm 69. 2.19Nm 89. 2.18Nm
(358.50°) (357.50°) (348.50°) (358.50°) (329.00°)
10.  2.25Nm 30.  2.20Nm 50. 2.20Nm 70.  2.22Nm 90. 2.20Nm
(366.00°) (362.80°) (345.00%) (376.00%) (345.80°)
1. 220Nm 31, 222Nm 51. 219Nm 71, 220Nm 91. 224 Nm
(357.30°) (355.00%) (346.80°) (340.30%) (358.30)
12, 2.20Nm 32, 2.20Nm 52.  2.21Nm 72, 221Nm 92, 2.23Nm
(360.80°) (343.30°) (353.00%) (335.30%) (354.50°)
13, 227 Nm 33, 222 Nm 53, 219Nm 73, 221Nm 93 2.18Nm
(346.30°) (347.30°) (348.30%) (347.00%) (331.30°%)
14. 220 Nm 34, 2.28Nm 54. 224 Nm 74.  2.25Nm 94.  2.24 Nm
(360.50°) (364.80°) (350.80%) (338.30%) (357.50°)
15. 221 Nm 35.  223Nm 55 221Nm 75. 223Nm 95 221 Nm
(366.00°) (345.00°) (353.80%) (352.30%) (322 50°)
16. 226 Nm 36.  2.25Nm 56.  2.19Nm 76.  2.21Nm 96. 221 Nm
(341.30°) (345.30%) (344.80°) (358.00%) (361.30%)
17. 220 Nm 37.  2.23Nm 57.  2.19Nm 77.  2.22Nm 97. 223 Nm
(365.80°) (348.30°) (345.80%) (369.00%) (371.80°)
18. 221 Nm 38, 2.23Nm 58.  2.20Nm 78. 217 Nm 98.  2.17 Nm
(350.50°) (343.80°) (355.00%) (332.50%) (359.00°)
19.  2.27Nm 39.  2.20Nm 59. 2.21Nm 79. 224 Nm 99. 2.21Nm
(361.50°) (344.00°) (342.30°) (356.80°) (338.30°)
20. 221 Nm 40. 228 Nm 60. 2.26 Nm 80. 2.25Nm 100.  2.26 Nm
(351.00°) (369.50°) (360.00%) (337.30%) (362.00°)
808 000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 21.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Tfstdevice
Unit: Nm Number of values: 100 Mean: 2.22 Standard deviation: 0.02 Cm:- 3.09 Cmk: 2.71 OK
Normal distribution Test limits — —— —— — Nominal — Mean: — - — - — - s (x+3s) ——----------

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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BOSCH

Homologation EXACT ION 4-2000

2.3.2.1 Screw joint 360° (soft) Set point 2,25 Nm (30%) 25/100
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BOSCH

Homologation EXACT ION 4-2000

2.3.2.2  Screw joint 360° (soft) Set point 2,25 Nm (30%) 75/100
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. BOSCH Homologation EXACT ION 4-2000

2.3.3 Screw joint 30° (hard) Set point 3,50 Nm (80%)

808 000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner rinted at -
- p
@F@ BOSCH Robert Bosch Power Tools GmbH Sanwald 21.08.2018 14:36:58
Technik firs Leben PT-BI/EXG-Mt Tel. Page 1/2
Single value card (Testdevice) Statistical data (Testdevice)
. Cm: 403 (> Nm
85 4—vs-— - — Uppeftal. " { —_— = T 385
Cmk 3.83 (> ‘
3.78 1 Lower tol. : T 378
371 4 Upper tol.: 3.85 ‘ -+ 37
264 Nominal: 1 354
Maximum: 3.60
Minimum- 3 46 T 357
X-Harizontal: 3.52 - 3.50
$:0.03 4 343
X + 35 3.60
3.36 X-35:3.43 ‘ T 33
309 Number of values: 100 ‘ - 3.29
a2 Angle: 30 1 a2
Precision Class: 2 Toleranz +/-10%
s — —— —— —— —— —— —— Lowei|lol. - - = - 313
Frequency chart (Testdevice) Probability network (Testdevice)
T T T T T
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! i ! 1.00 L 1 1
| ’ | ’ | v AN |
; ; 0.10 T T
| 1 0 1 | | I ! 1 ‘
; | 1 | 1
I T L I I T T T TTTTTT T
2 2525R8G8% 3 2 Q535 RBERE 2
= PR = & PR 5
ﬁDB 000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 21.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.52 Standard deviation: 0.03 Cm: 4.03 Cmk: 3.83 OK
Normal distribution Test limits —— — —— — Nominal — Mean: — - — - — - 6s(x+3s) -—----------

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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. BOSCH Homologation EXACT ION 4-2000

~ 808 000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
@ BOSCH Robert Bosch Power Tools Gmb)—_q from 21.08.2018 Sanwald 21.08.2018 14:36:58
Technik firs Leben PT-BI/EXG-Mt Page 2/2
Single values (Testdevice)
1. 351Nm 21 355Nm 41 354 Nm 61.  353Nm 81 350 Nm
(31.30°) (31.30°) (30.80°) (31.00°) (29.50°)
2. 352Nm 22, 3.54Nm 42, 3.49Nm 62.  3.51Nm 82.  3.51Nm
(33.50°) (33.50°) (30.30°) (30.00°) (30.80°)
3. 3.52Nm 23 3.57Nm 43, 3.54 Nm 63. 3.53Nm 83.  3.51Nm
(33.00°) (30.30°) (29.80°) (31.00°) (30.50°)
4. 3.53Nm 24, 3.47Nm 44.  3.52Nm 64. 3.51Nm 84.  3.48 Nm
(31.80°) (29.00°) (31.80°) (30.80°) (28.80°)
5 356Nm 25 349Nm 45 351 Nm 65. 354 Nm 85 358 Nm
(31.00°) (28.50°) (30.80°) (31.50%) (33.00°)
6 349Nm 26 347 Nm 46, 351 Nm 66. 351 Nm 86. 348 Nm
(29.80°) (27 50°) (29.80°) (30.50°) (30.50°)
7. 3.58Nm 27.  3.53Nm 47.  3.54 Nm 67. 3.56 Nm 87.  3.57 Nm
(32.80°) (30.80°) (30.80°) (31.50%) (31.50°)
8 3.49Nm 28 3.53Nm 48 3.51Nm 68.  3.50 Nm 88.  3.51 Nm
(32.30°) (31.50%) (29.30°) (31.30°) (29.50°)
9. 354Nm 29 354 Nm 49 356 Nm 69. 354 Nm 89 351 Nm
(29.80°) (29.30°) (30.80°) (31.00°) (30.80°)
10. 353 Nm 30. 348 Nm 50.  348Nm 70.  352Nm 90. 347 Nm
(30.50°) (29.00°) (31.30°) (31.30%) (29.00°)
1. 355Nm 31 352Nm 51 351 Nm 71, 354 Nm 91 359 Nm
(30.00°) (30.30°) (31.50°) (29.50°) (31.80°)
12, 3.52Nm 32.  3.50 Nm 52, 3.50 Nm 72, 3.48Nm 92.  3.51Nm
(29.00°) (30.30°) (30.80°) (29.00°) (31.30%)
13, 3.54 Nm 33, 3.52Nm 53.  3.53Nm 73.  3.54Nm 93.  3.52Nm
(30.00°) (30.50°) (29.30°) (31.80°) (29.80°)
14.  3.51Nm 34, 3.52Nm 54.  3.47Nm 74.  3.48Nm 94.  3.54 Nm
(29.00°) (29.50°) (28.30°) (30.80°) (31.00°)
15 352Nm 35 355Nm 55 3.52Nm 75. 351 Nm 95 352Nm
(31.50°) (30.50°) (30.50°) (27.00°) (29.80°)
16.  3.50 Nm 36, 3.52Nm 56.  3.48 Nm 76.  3.49 Nm 96.  3.51 Nm
(29.00°) (30.00°) (28.30°) (32.80°) (30.80°)
17.  3.53Nm 37.  3.55Nm 57.  3.51Nm 77.  3.52Nm 97.  3.60 Nm
(28.30°) (31.80°) (29.80°) (30.00°) (32.30°)
18. 348 Nm 38, 3.50 Nm 58.  3.50 Nm 78. 346 Nm 98. 348 Nm
(28.30°) (30.30°) (28.00°) (31.30°) (31.30°)
19, 353 Nm 39 354 Nm 59 351 Nm 79. 353 Nm 99 356 Nm
(29.30°) (31.50°) (30.00°) (31.50%) (29.80°)
20, 351 Nm 40 351 Nm 60.  348Nm 80. 346 Nm 1000 3.50 Nm
(30.00°) (31.00°) (29.00°) (30.00°) (29.50°)
808 000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 21.08 2018 On FTY (FTY.0017 - FTY 0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.52 Standard deviation: 0.03 Cm: 4.03 Cmk: 3.83 OK
Normal distribution Testlimits — — —— — Nominal —— Mean: — - — - — - G5 (x£35) ------------

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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BOSCH

Homologation EXACT ION 4-2000

2.3.3.1 Screw joint 30° (hard) Set point 3,50 Nm (80%) 25/100
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BOSCH Homologation EXACT ION 4-2000

2.3.3.2  Screw joint 30° (hard) Set point 3,50 Nm (80%) 75/100
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® BOSCH

Homologation EXACT ION 4-2000

2.3.4 Screw joint 360° (soft) Set point 3,50 Nm (80%)

~\ 808 000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
@ BOSCH Robert Bosch Power Tools GmbH Sanwald  21.08.2018 14:37:38
Technik firs Leben PT-BI/EXG-Mt Tel. Page 1/2
Single value card (Testdevice) Statistical data (Testdevice)
Nm Cm: 267 (>= 167) Nm
386 — — — — — — —— — — — — — — — Uppeftol. " { ! - — T 385
Cmk: 266 (>= 1.67) |
3.78 Lowertol.  3.15 378
371 4 Upper tol - 3.85 | - 371
64 Nominal: 3 50 1 364
’ Maximum- 3 62
3.57 1 Minimum- 3 42 T 357
350 4 X-Harizontal: 3.50 - 3.50
. s:0.04 | 343
’ X+ 35363
b R x-31s X - 35:3.37 T 336
3.29 4 Number of values: 100 - 329
299 Angle: 360 1 392
i Precision Class: 2 Toleranz +/-10%
s54— —— — — — — — —— —— —— —— —— —— Lowei lol. - - = - 35
Frequency chart (Testdevice) Probability network (Testdevice)
T T T
| i
] I
5153422 7 11 4 2 99.90 ! i . !
99.50 i g pa| T
| | ST | |
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‘ | 7000 i : ‘! i
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| | o1 | . |
10.00 :
[ 1 F A i [
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‘ | I i 4 : I
1.00 : I i I
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0.10 : i
| | | | | |
| i
1
T I I I T 1T 1T 17 17T 17T 17T I
w It 2 e T3ILSIBEBBI 3
“ o « - R «
808000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 21.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.50 Standard deviation: 0.04 Cm: 2.67 Cmk: 2.66 OK
Normal division Test limits — —— —— — Nominal Mean. — - — - — - fs(x£3s) —-—----------

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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® BOSCH

Homologation EXACT ION 4-2000

~ 808 000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
O BOSCH Robert Bosch Power Tools Gmb)—_y from 21.08.2018 Sanwald 21.08.2018 14:37:38
Technik furs Leben PT-BI/EXG-Mt Page 2/2
Single values (Testdevice)
1. 350 Nm 21, 342Nm 41, 349Nm 61.  3.46Nm 81.  357Nm
(372.00%) (342.50°) (365.30°) (353.50%) (370.80°)
2. 352Nm 22, 344 Nm 42 349Nm 62.  3.56Nm 82, 351Nm
(388.80°) (349.80°) (366.00°) (386.80°) (351.80%)
3. 348Nm 23, 346Nm 43 346 Nm 63.  348Nm 83 354Nm
(338.50%) (356.30°) (354.507) (361.30°) (362.50)
4. 346Nm 24, 346 Nm 44.  3.52Nm 64. 347 Nm 84.  3.50Nm
(338.00°) (358.50°) (372.807) (357.50°) (350.30%)
5 345Nm 25 344 Nm 45 350 Nm 65.  3.48Nm 85 352Nm
(339.50%) (350.007) (365.807) (361.30°) (358.30%)
6. 3.48Nm 26.  347Nm 46, 3.45Nm 66.  3.51Nm 86.  3.62Nm
(349.00°) (355.00%) (351.00°%) (363.30°) (372.00%)
7. 347 Nm 27. 344 Nm 47.  351Nm 67. 3.46Nm 87.  3.57Nm
(344.30°) (346.80°) (375.50°) (354.50°) (359.50%)
8. 3.49Nm 28.  3.49Nm 48, 3.48Nm 68.  3.51Nm 88.  3.54Nm
(358.50°) (363.50°) (357.00°) (368.30°) (361.80°)
9. 3.48Nm 29. 347 Nm 49. 356 Nm 69. 3.52Nm 89.  3.57Nm
(350.30°) (353.50%) (385.00°) (371.80°) (366.50%)
10.  3.46Nm 30.  3.58Nm 50.  3.56 Nm 70.  3.47Nm 90.  3.50 Nm
(354.00°) (382.50°) (387.30°) (362.00°) (340.50%)
11, 348Nm 31, 354Nm 51.  3.49Nm 71. 347 Nm 91. 350 Nm
(349.80°) (376.50°) (361.30%) (362.50°) (379.00%)
12.  3.48Nm 32, 3.50 Nm 52 3.47Nm 72 3.48Nm 92, 361Nm
(350.30°) (367.80°) (358.80°) (361.80°) (372.80%)
13.  343Nm 33, 348Nm 53 347Nm 73, 358Nm 93 355Nm
(343.30%) (355.50°) (362.50°) (395.50°) (362.50%)
14.  346Nm 34, 346Nm 54.  348Nm 74, 351Nm 94. 354 Nm
(347 30°) (357.30°) (362.30°) (344.00°) (351.80%)
15. 343 Nm 35. 351Nm 55 347Nm 75. 350 Nm 95.  358Nm
(343.80°) (366.00%) (362.00°%) (346.00°) (368.30%)
16. 344 Nm 36, 348Nm 56. 354 Nm 76. 351 Nm 96.  359Nm
(349.00°) (364.30°) (366.807) (344.50°) (366.80°)
17.  3.48Nm 37.  345Nm 57.  351Nm 77.  3.54Nm 97.  3.56 Nm
(358.30%) (352.50°) (374.00%) (360.30°) (361.00%)
18.  348Nm 38.  3.50Nm 58, 350Nm 78.  351Nm 98. 356 Nm
(353.30%) (371.00°) (368.807) (348.30%) (365.80°)
19.  3.43Nm 39.  348Nm 59.  3.46Nm 79.  349Nm 99.  3.58Nm
(342.80°) (364.30%) (359.50°) (343.50°) (363.30%)
20.  3.44Nm 40. 347 Nm 60.  3.47Nm 80. 3.55Nm 100.  3.51 Nm
(344.30°) (365.50°) (358.30°) (354.00°) (356.50°)
808 000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 21.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.50 Standard deviation: 0.04 Cm: 2.67 Cmk: 2.66 OK
Normal division Test limits —— —— —— — Nominal —————— Mean: — - — - — - Gs(x+3s) ~—--------—~

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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BOSCH Homologation EXACT ION 4-2000

2.3.4.1 Screw joint 360° (soft) Set point 3,50 Nm (80%) 25/100
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BOSCH Homologation EXACT ION 4-2000

2.3.4.2 Screw joint 360° (soft) Set point 3,50 Nm (80%) 75/100
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. BOSCH Homologation EXACT ION 4-2000

2.3.5 Screw joint 30° (hard) Set point 4,00 Nm (100%)

~ 808 000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
@:@ BOSCH Robert Bosch Power Tools GmbH Sanwald 21.08.2018 14:35:01
Technik firs Leben PT-BI/EXG-Mt Tel. Page 1/2
Single value card (Testdevice) Statistical data (Testdevice)
Nm Cm:4.86 (= 1.67) Nm
440 4— — — — — —— —— —— —— ——— ——— ——— ——— ——— Uppeftol. cn;394L 157:) - = T 440
m (>=1.67) ‘
432 4 Lower tol. - 3.60 T+
424 4 Upper tol - 4 40 ‘ 1 424
416 4 Nominal- 4 00 ‘ 1 418
Maximum: 3.99
4.08 - Minimum: 3 85 T 408
4.00 X-Herizontal: 3.92 - 4.00
392 5:0.03 1 390
X+ 3s:4.01
5.84 x-35:3.84 T8
376 4 Number of values: 100 ‘ -+ 3.76
268 Angle: 30 1 a8
Precision Class: 2 Toleranz +/-10%
w4+ - — —— —— —— —— —— —— Lowelol. - - = — 360
Frequency chart (Testdevice) Probability network (Testdevice)
T T T T T
1 1
34 92832175 2 99.90 ! ! i ! !
I v
H ' 99.50 ! ol
| | gy0u ! ! ! I
| I | |
| | | | | NIEFi |
‘ ! , ! | 95.00 T ' T “ ' I
I | 90.00 T T
: | ! 50.00 | b 1Lg 1 |
‘ I ! | | 70.00 i T . i T i
1 ‘ | bu.LU T y i T
! | i ——— g :
! 1 H H 1
\ | ‘ | | .0 | T |
I I - T I T I T
| | ! 10.00 , ; ,
1 I 500 | | F | |
‘ i \ i | | ¥ [ i [
I I 1 1
| L | | s A |
; | 0.10 ; i
| Al | | i |
| b | \ 1
T T LI I I FTTTTTTT I
2 88883888 Ed 8 Bt R g
L] MMOMOOMO0S A o« Ll lu oo Toh 3 A
ﬁOB 000010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 21.08. 2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.92 Standard deviation: 0.03 Cm- 486 Cmk: 3.94 OK
Normal distribution Testlimits — — — — Nominal — Mean. — - — - — - Gs(xx3s) ------------

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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® BOSCH

Homologation EXACT ION 4-2000

~ 808 000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
@ BOSCH Robert Bosch Power Tools Gmb)jj from 21.08.2018 Sanwald 21.08.2018 14:35:01
Technik fiirs Leben PT-BI/EXG-Mt Page 2/2
Single values (Testdevice)
1. 3.95Nm 21, 3.93Nm 41. 394 Nm 61.  3.91Nm 81. 3.98 Nm
(29.30°) (28.50°) (30.00°) (29.00°) (29.00°)
2. 3.96Nm 22, 3.85Nm 42, 3.94Nm 62.  3.91Nm 82.  3.96 Nm
(30.30°) (27.50°) (30.00°) (30.50%) (28.80°)
3. 391Nm 23, 3.93Nm 43, 3.92Nm 63. 3.95Nm 83.  3.93Nm
(31.50°) (29.50°) (29.50°) (29.50°) (28.30°)
4. 3.94Nm 24, 3.956Nm 44.  3.91Nm 64. 3.98Nm 84.  3.94 Nm
(31.30°) (28.50°) (31.00°) (28.80°) (28.30°)
5 385Nm 25 392 Nm 45 390 Nm 65 391 Nm 85 393 Nm
(27.30°) (29.50°) (27.30°) (27.80%) (28.50°)
6. 399Nm 26. 393 Nm 46, 391Nm 66. 396 Nm 86. 392 Nm
(28.50°) (27.80°) (27.80°) (29.00°) (28.80°)
7. 391 Nm 27.  392Nm 47 388Nm 67. 393Nm 87. 393 Nm
(27.30°) (30.00°) (27.00°) (28.50%) (28.80°)
8. 3.93Nm 28, 3.90 Nm 48, 3.94Nm 68.  3.92Nm 88.  3.95Nm
(28.00°) (27.50°) (28.30°) (28.50°) (28.50°)
9. 3.90Nm 29.  3.94 Nm 49.  3.80Nm 69. 3.96 Nm 89.  3.90 Nm
(29.00°) (29.30°) (27.00°) (28.80°) (27.30%)
10. 396 Nm 30. 398 Nm 50. 392Nm 70. 354 Nm 90.  3.95Nm
(29.50°) (29.00°) (28.00°) (28.00°) (27.80°)
1. 396 Nm 31, 390 Nm 51.  393Nm 71. 388 Nm 91. 393 Nm
(28.50°) (29.00°) (27.50°) (26.80%) (29.50°)
12. 3.95Nm 32, 3.90 Nm 52.  3.93Nm 72, 3.93Nm 92, 3.93Nm
(28.30°) (27.80°) (29.00°) (28.80°) (28.80°)
13.  3.90Nm 33.  3.92Nm 53.  3.89Nm 73. 391 Nm 93.  3.98 Nm
(26.80°) (29.30°) (27.80°) (28.50°) (30.50°)
14.  3.91Nm 34, 3.92Nm 54.  3.92Nm 74.  3.86Nm 94.  3.91Nm
(30.00°) (29.00°) (28.50°) (30.50%) (28.00°)
15, 3.92Nm 35, 3.96Nm 55 392Nm 75 392Nm 95 3.89Nm
(30.30°) (30.30°) (29.00°) (28.007) (27.80°)
16, 3.93Nm 36, 395Nm 56.  3.93Nm 76.  385Nm 96. 391 Nm
(29.50°) (30.50°) (29.50°) (29.00%) (27.30°)
17.  3.89Nm 37.  3.88Nm 57.  3.93Nm 77.  3.88Nm 97.  3.93Nm
(29.00°) (26.80°) (31.00°) (26.50°) (28.80°)
18.  3.93Nm 38.  3.95Nm 58.  3.93Nm 78.  3.93Nm 98.  3.88 Nm
(29.50°) (28.30°) (28.00°) (28.80°) (28.00°)
19. 391 Nm 39, 3.90Nm 59. 387 Nm 79. 353Nm 99 393 Nm
(28.30°) (28.50°) (26.30°) (30.50°) (28.50°)
20. 394 Nm 40 391 Nm 60.  3.96Nm 80. 3.92Nm 100.  3.90 Nm
(28.30°) (29.30°) (29.50°) (29.50°) (27.80°)
808 000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 21.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.92 Standard deviation: 0.03 Cm: 4.86 Cmk: 3.94 OK
Normal distribution Testlimits — —— —— — Nominal —— Mean: — - — - — - Bs(x£3s) ------------

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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BOSCH Homologation EXACT ION 4-2000

2.3.5.1 Screw joint 30° (hard) Set point 4,00 Nm (100%) 25/100
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BOSCH Homologation EXACT ION 4-2000

2.3.5.2 Screw joint 30° (hard) Set point 4,00 Nm (100%) 75/100
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® BOS

CH

Homologation EXACT ION 4-2000

2.3.6 Screw joint 360° (soft) Set point 4,00 Nm (100%)

~ 808 000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
’@ BOSCH Robert Bosch Power Tools GmbH Sanwald 21.08.2018 14:36:23
Technik furs Leben PT-BI/EXG-Mt Tel. Page 1/2
Single value card (Testdevice) Statistical data (Testdevice)
Nm P Nm
wao - ppel Cm:3.15 (>=167) - = — 440
Cmk: 2.68 (>= 1.67) ‘
432 4 Lower tol. : 3.60 T 432
424 4 Upper tol - 4. 40 ‘ L o404
416 4 Nominal- 4 00 ‘ 1 418
Maximum: 4.04
A 08 x+3fs Minimum: 3.85 T o408
400 .f-\f 2 4% v @ i X-Horizontal: 3.94 4 400
e RN S P e ey b
X + 35 407
B P cats x-3s:381 [ T8
376 4 Number of values: 100 ‘ - 3.76
aes Angle: 360 1 368
Precision Class: 2 Toleranz +/-10%
- —— —— —— —— —— —— —— —— Loweilol - - = - 3.80
Frequency chart (Testdevice) Probability network (Testdevice)
T : T : T
| ! 1
21220202412 8 2 99,90 ! i | J 1
| : s : = i
| 1 1 ‘ 1
| | oot 5 INr 2§ ‘
90.00 T T
| = : | e | . \ . \
| | 7000 i ; L ; :
| i S0 | ‘
{ 1 400U ; X " ' ;
| Juw I + + T
‘ | : | 20.00 T i { ; i
{ ! 10.00 I - r A : I
5.00
| | : | ! C ! !
| ' | | S | ‘ | ‘
: : o0 : | : |
1 1 1
| | ' | | L |
T T T T T T T T T 1T T
2 585888 g 2 358885888 g
o LT -+ L] Mmoo eT T =+
FSOB 000 010 - 1.50-4 00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 21.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.94 Standard deviation: 0.04 Cm:3.15 Cmk: 2.68 OK
Normal distribution Test limits — — —— — Nominal ——— Mean. — - — - — - Gs(xx3s) ——---------—-

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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® BOSCH

Homologation EXACT ION 4-2000

~ 808 000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner printed at -
@ BOSCH Robert Bosch Power Teools Gmblj] from 21.08.2018 Sanwald 21.08.2018 14:36:23
Technik firs Leben PT-BI/EXG-Mt Page 2/2
Single values (Testdevice)
1. 3.96Nm 21, 3.94 Nm 41.  3.93Nm 61. 3.93Nm 81.  3.90 Nm
(368.80°) (357.50%) (357.807) (361.80%) (353.30%)
2. 4.02Nm 22, 3.91Nm 42, 3.99Nm 62.  4.00 Nm 82, 3.90 Nm
(379.00°) (340.80°) (370.00%) (362.30%) (355.30%)
3. 4.00Nm 23, 3.95Nm 43, 3.98Nm 63.  3.97 Nm 83. 3.89Nm
(378.00°) (356.00%) (368.00) (362.80°) (358.00%)
4. 401Nm 24.  4.01Nm 44.  3.97Nm 64. 3.91Nm 84.  3.96 Nm
(351.80°) (367.80°) (365.00%) (346.30%) (342.50%)
5. 395Nm 25.  3.93Nm 45.  3.96Nm 65. 3.95Nm 85.  3.95Nm
(352.50°) (355.00%) (365.30%) (358.80°) (347.80%)
6.  4.03Nm 26.  3.99Nm 46.  3.89Nm 66. 3.95Nm 86. 3.91 Nm
(363.80°) (363.80°) (346.807) (358.80°) (339.00%)
7. 3.83Nm 27.  3.95Nm 47, 3.93Nm 67. 3.91Nm 87. 3.88 Nm
(350.50°) (358.50°) (353.50%) (352.80%) (330.00°)
8. 397 Nm 28.  3.91Nm 48, 3.93Nm 68.  3.99Nm 88. 3.85Nm
(356.50°) (353.50) (365.507) (360.00%) (330.80°)
9. 3.96Nm 29.  3.93Nm 49.  3.92Nm 69. 3.90 Nm 89.  3.90 Nm
(356.50°) (356.50°) (357.30%) (348.80%) (332.30%)
10 3.92Nm 30.  4.02Nm 50.  3.95Nm 70.  3.88 Nm 90.  3.96 Nm
(346.00°) (371.30%) (364.507) (340.50%) (346.30°)
1. 393Nm 31, 397 Nm 51.  395Nm 71 3.92Nm 91. 389 Nm
(350.00°) (364.00%) (361.00%) (349.50%) (328.30%)
12. 4.02Nm 32, 3.96Nm 52.  3.88Nm 72, 3.94Nm 92.  3.93Nm
(364.50°) (361.80°) (347.50%) (359.30%) (345.50°)
13. 3.92Nm 33, 3.95Nm 53.  3.90Nm 73, 3.89Nm 93.  3.88 Nm
(346.80°) (356.30°%) (355.50%) (350.50%) (322.00°)
14, 398Nm 34, 394Nm 54 399Nm 74, 394Nm 94 393 Nm
(362.00°) (356.30%) (373.807) (358.00%) (327.50%)
15.  3.98Nm 35.  3.92Nm 55.  3.89Nm 75.  3.89Nm 95.  3.92Nm
(360.50°) (354.00%) (352.30%) (348.30%) (355.30°)
16.  3.90Nm 36.  3.99Nm 56.  3.96Nm 76, 3.86Nm 96.  3.97 Nm
(346.00°) (367.80°) (363.80%) (340.80%) (369.00°)
17.  393Nm 37. 390Nm 57. 397 Nm 77. 390 Nm 97.  388Nm
(349.30°) (347.30%) (367.00%) (355.30%) (357.30%)
18.  4.01Nm 38, 3.95Nm 58.  3.89Nm 78.  3.95Nm 98.  3.92Nm
(362.50°) (367.00%) (347.00%) (359.30%) (342.80°)
19.  3.90Nm 39, 394Nm 59.  3.99Nm 79, 3.91Nm 99 387 Nm
(351.80°) (360.30°%) (374.30%) (360.00%) (338.00°)
20. 4.02Nm 40, 390 Nm 60.  4.04 Nm 80. 3.95Nm 100.  3.93Nm
(369.00°) (347.80°) (375.00%) (358.80%) (345.80°)
808 000 010 - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 21.08.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 100 Mean: 3.94 Standard deviation: 0.04 Cm:3.15 Cmk:2.68 OK
Normal distribution Test limits — —— —— — Nominal — Mean; — - — - — - Gs(x+3s5) -——-=--=--—-—-

QS-Torque 32 (c) CSP GmbH & Co. KG 1996-2014
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BOSCH Homologation EXACT ION 4-2000

2.3.6.1 Screw joint 360° (soft) Set point 4,00 Nm (100%) 25/100
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BOSCH Homologation EXACT ION 4-2000

2.3.6.2  Screw joint 360° (soft) Set point 4,00 Nm (100%) 75/100
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. BOSCH Homologation EXACT ION 4-2000

3. Machine capability analysis > 600 rpm
3.1 Machine capability analysis 808 000 001
3.1.1 Screw joint 60° (hard) Set point 2,25 Nm (30%) Speed 1000 rpm (50%)

' 808 000 001_- 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner rinted at -
@ BOSCH - °
GF{J' o Robert Bosch Power Tools GmbH - MFU from 18.09.2018 Sanwald  19.09.2018 11:45:50
Technik fiirs Leben PT-BI/EXG-Mt Tel. Page 1/1
Single value card (Testdevice) Statistical data (Testdevice)
Nm Cm:3.25 (>=1.67) Nm
4 T 242
242 Upperfol Cmk: 3.00 (>= 1.67)
2.38 4 Lower fol. - 1.98 T 238
233 Upper tol.: 2.42 -+ 233
229 | Nominal: 2.20 1 299
Maximum: 2.22
2.24 Minimum: 2.12 T 224
2920 4 X-Horizontal: 2.18 -T 220
216 s:002 + 216
X +35.225
211 X-35°212 T 2m
2.07 Number of values: 50 | -+ 2.07
202 4 B Angle: 60 1 202
Precision Class: 2 Toleranz +/-10%
14 {— — — — — — — — —— —— —— —— —— ——lower|fol. — — = - 198
Frequency chart (Testdevice) Comment (Testdevice)
speed: 1000 rpm
2 41012125 5 Screw joint: 60°
i
i
| ﬁ | |
i
1
! 1
| | | |
. I
I
| | | |
' i
| | | |
' i
| | | |
i 1
| | : |
T L T T
& fezecd g
- o ool oi oo oi oi
sinal 01.2.19 (64.30) 02.2.17 (64.30) 03.2.19(53.30) 04.2.21 (60.50) 05.2.17 (61.50) 06.2.22 (57.80) 07.2.15 (61.00) 08.2.12 (58.50) 09. 2.18 (59.00) 10.2.16 (58.30)
ngle 11. 2.18 (58.80) 12.2.18 (63.80) 13.2.17 (60.30) 14.2.18 (55.00) 15. 2.17 (50.00) 16.2.20 (65.50) 17.2.18 (55.30) 18.2.19 (61.80) 19.2.22 (62.50) 20.2.18 (57.30)
' 21.2.16 (59.50) 22221 (60.80) 23.2.18 (60.00) 24.2.21(B0.50) 25.2.17 (55.50) 26.2.17 (61.80) 27.2.17 (57.80) 28.2.20 (60.30) 29.2.19 (55.50) 30.2.20 (64.50)
values 31.2.20 (55.50) 32.2.16 (61.80) 33.2.15 (58.50) 34.2.20 (59.80) 35.2.22 (58.00) 36.2.17 (60.30) 37.2.20 (58.80) 38.2.17 (58.80) 39.2.19 (62.50) 40.2.22 (56.00)
41.2.17 (64.00) 42.2.18 (56.00) 43.2.19 (62.30) 44.2.13 (66.00) 45.2.20 (56.00) 46.2.22 (59.80) 47.2.16 (61.80) 48.2.21 (54.80) 49.2.16 (63.30) 50.2.16 (53.50)
|BUB 000 001_ - 1.50-4.00 Nm - 3 602 D94 401 - Bosch - Nutrunner
MFU from 18.09.2018 On FTY (FTY.0017 - FTY.0017) Cell/Channel 1 - Testdevice
Unit: Nm Number of values: 50 Mean: 2.18 Standard deviation: 0.02 Cm: 325 Cmk: 3.00 OK
Normal distribution Testlimits —— —— —— — Nominal —————— Mean: — - — - — - Bs(x+3s8) ~—--------—-

. QS-Torque 32 (¢) CSP GmbH & Co. KG 1996-2014
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BOSCH Homologation EXACT ION 4-2000

3.1.2 Screw joint 60° (hard) Set point 2,25 Nm (30%) Speed 1000 rpm (50%)
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® BOSCH

Homologation EXACT ION 4-2000

1. Certificates

1.1 Calibration certificate torque and angle sensor
1.1.1 Calibration certificate torque and angle sensor 2 Nm

Kalibrierzertifikat
Calibration certificate
Certificat d'étalonnage
Working standard calibration
Constat d'étalonnage
direct.
Die Q-direct GmbH unterhalt ein GM-System nach DIN EN ISO/IEC 17026. Die zum Einsatz kommenden Bezugsnormale sind auf nationale
Normale rickgefihrt. Dieses und zusatzlich die angewandten normierten Kalibrierverfatren stellen entsprechend DIN EN ISO 9001 und DIN ISO
10012 die ROckfohrung des Kalibriergegenstandes auf nationale Normale sicher.

Kalibrierschein Nr.

Kalibriergegenstand
Test object
Instrument vérifié

Hersteller
Manufacturer
Constructeur

Typ
Type
Type

Fabrikate/Serien-Nr
Serial number
N°Série

Betriebsmittelnummer / ID-Nummer
Identnumber
Neldentification Client

Auftraggeber
Customer
fent

Anzahl der Seiten des Kalibrierscheines
Number of pages of the certificate
Nombre de page de ce constat

Auftragsnummer
Order No.
N°Commande

Datum der Kalibrierung
Date of calibration
Date de vérification

Nachste Kalibrierung
Next calibration
Prochain vérification

Ort der Kalibrierung
Place of calibration
leu de vérification

Drehmoment-/Drehwinkelsensor

Stempel Datum

2N-m
SCS Concept
Indication Device / Anzeigegerat
FTY 2 FTY
2 SCS.0002.C4.1.0001 FTY.017
Robert Bosch GmbH
Fornsbacher StraBe 92
g 71540 Murrhardt
3
2017-271999 KAL - 20-16275
2018-01-30
2019-01-30
On Site Bosch Murrhardt
L
- Stellv. Leiter des Kalibriedaboratoriums Verantwortlicher Techniker
Depitty Head of the calipration laboratory Technician responsible
Sack Directeur adjoint du laborafowe d'étafonnage Technicien responsable
,’/ 2
' —~ v rd
= Sl Sty
( A7 Ll I S g A
2018-02-02 \_  Klaus Gruber Martin Batzek
S—
Postanschrift / Mail address / Address Telefon / Telephone / Telephone Telefax / Telefax / Fax
Q-direct GmbH +49 8731-3261660 +49 8731-3261669
Zeppelinstr. 2 E-Mail Internet
D-84180 Loiching-Kronwieden info@g-directeu www g-direct eu
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® BOSCH

Homologation EXACT ION 4-2000

Kalibrierzertifikat (Seite 2)

Calibration certificate (page 2)
Constat de vérification (page 2)

direct.

Kalibrierschein Nr.

1 Kalibrierverfahren / Catibrati /i / é DIN 51309, Klasse 1 stufenweises Verfahren / W21149
stepwise procedure |
Procédure point par point
2 Kalibriercinrichtung / cafibration device / Moyens étalons : 2,5-N-m-Drehmoment-KE #TTt136
21 Referenzaufnehmer f Reference transducer / Capteur étalon TTH10Nm 2018-01
Seriennummer / Serfal number / N°Série #TT1136

Hersteller / Manufacturer / Constructeur
Rockihrung auf nationalen Standard
2.2 Anzeigegerat/ indication device / Amplificateur Stalon
Seriennummer / Serial number / N°Série
Hersteller / Manutacturer / Consiructeur
Ruckihrung auf nationalen Standard
2.3 Anschlusskabel / Connection cable / Cable de connection !
24 Eingpannteile / Adaptors / Adaptatours .

3 Kalibriergegenstand / object io be / aé

31 Drehmomentaufnehmer / torque transducer / Capteur Couple
Seriennummer / Serial number / N =Série
Hersteller / Manufacturer / Consiructaur

Hottinger Baldwin Messtechnik GmbH

KS 7914 D-K- 15165-01-00 2017-08 [DIN 51309 (2005)]

MGCplus

801159914/1 ML10B Kanal 1
Hottinger Baldwin Messtechnik GmbH
KS 1828 - DKD-K 47801 - 2011-09
fest am Verstarker angeschlossen
Vierkant-Square 6,3mm (1/4") F

FTY?2
$CS.0002.G4.1.0001
SCS Concept

3.2 Anzeigegeratl/ Indication device / Dispositif dincication FTY
Seriennummer / Serial number / N=Série FTY017
Hersteller / Manufacturer / Constructeur SCS Concept

3.3 Anschlusskabel / Connection cable / Cable de connection : intern

34 Einspannteile / Adaptors / Adaplateurs .

3.5 Justierwert/ adjustment value / Sensibilité
wvor Kalibrierung / before calibration / avant vérification

Vierkant-Square 6,3mm (1/4") M

-1,09809 mV/V

nach Kalibrierung / after calibration / dopo la tartura -1,09809 mV/V
Justage / Adjustment 0%
4 Kalibriertemp / Gi / = durant &
4.1 Zu Beginn der Kalibrierung / At beginning of calibration / Au début de la vérification : 18,9 G
4.2 Am Ende der Kalbrierung / At the end of calbration / A fa fin de fa vérification : 21,2 C
5 Zusétzliche Angaben / it i tion / é)

Berechnete Werte sind um die jeweilige Nullanzeige reduziert. Die Ergebnisse sind in der letzten Stelle gerundet
Calculaied values are reduced by the respediive zero signal. The calculated values are rounded in the last decimal.

Les valeurs calculées sont réduites par le signal zéro respectif. Les valeurs cajculées sont arrondies a la derniere décimale.
Defekie oder Funktionsstorungen des Priifgegenstandes waren im Laufe der Kalibrierung nicht erkennbar.
Damages or malfuncifons of the test object have not been detected during the cafbration,

Des défauts ou défailances de instrument en essal n'étaiert pas roconnaissables au cours de la vérification

6 Auswertung / Analysis / Analyse

61 M icherheit / L ity /
Bei einer Qualitatsanforderung von maximal 1% relativer erweitenter Messunsicherheit wird das Prafmittel als OK | bewertet
Due to quality requirement of maximum refativaly expanded measurement unceriainiy the lasiad object is as evaluated.
AveC une exigence quatité de maximum De lincertiiude de mesure élargle refative, le mayen d'essal devient comime estime,

6.2 Klassifizierung / Classification / Classification
Der Kalibriergegenstand erfullt ab 20 % des Messhereiches die Anforderungen folgender Klasse:
The calibrated object achieves from 20 % of the range the of the following class:
Linstrument vériffé réalise a partir de20 % de ia gamnme de mesure les exigencesde fa classe suivanie:

Rechtsdrehmoment Klasse 2 Linksdrehmoment Klasse
Clockwise torque Class Anticockwise torque Class
Cotple sens horafre Classe Couple sens anti-horaire Classe

6.3 Kriecheinfluss aus Kurzzeitkriechen / Creep influence from shori-term creep / Influence de ia rampe sur une courte durée

Nach ener dreiminiitige Wartepause / After a throe minute waiting time / Aprés 3 minutes d'attontes : -0,050 %Vv.E./fs /fs

6.4 LineareR / Linear reg fe quation / Equation de rég lindaire

64.2 Linksdrehmoment
Anticlockwise torque
Couple sens anti-horafre
M Sy
"5 M,

643 Rechts- und Linksdrehmoment

Clockwise and anticlockwise torque

Couple sens horaire et anti-horaire
M Sin N'm
5 Min N'm

64.1 Rechtsdrehmoment
Clockwise torque
Couple sens horaire
S,= 09984 M, S,
My= 10016 S M,

Die Bestimmung der linearen Regressionsgleichung fir Rechts- und Linksdrehmoment ist nicht identisch mit einem Kalibrierergsbnis fr
Wechseldrehmoment. Sie ermaglicht es, mit nur einem Kalibriertaktor das Anzeigegerat aptimal fir Rechts- und Linksdrehmoment anzupassen

The linear regression equation for clockwise torque and anticlockwise torque can't be used as a calibration result for alternating torque

It only can be used to adjust the indicator optimally for clockwise torque and anticlockwise torque with a single calibration factor.

L'&quation de régression linéaire pour les couples horaires et anti-horaires ne peut pas &fre considéré comme un résultat d'étalonnage pour un couple alterné.
Elle permet d'adapter lindicateur de maniére optimale pour le couple horaire et anti-horaire avec un simple facteur d'étalonnage.
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BOSCH Homologation EXACT ION 4-2000

Kalibrierzertifikat (Seite 3)
Calibiation certificate (page 3)
Constat de véiification (page 3)
direct.

Kalibrierschein Nr.

7 Kalibri is / Cafil jon results / Aé dé
Kalibrierdrehmoment K: rergebnis rel. erw. MeBunsicherheit (k=2) *
Calibration totque Calibration result rel. exp. measuting uncettainty (k=2)
GCouple d'étalonnage Résultat d'étalonnage Incertitude telative des mesures (k=2)
N-m N-m %

® ~<|°:
+ 4o

39~<|=-

Rechtsdrehmoment / clockwise torque / Couple sens horaire
[]] 0,001 =
0,4 0,399 0,77
0.8 0,800 0,50
1,2 1,199 0,46
1,6 1,598 0,35
2 1,906 0,36
Linksdrehmoment / anticlockwise torque / Couple sans anti-horaire
* Auswertung der rel. erw. MU erfolgt nach Fall Il (Linear mit Hysterese) / Rel. uncertainty ace. Gase |l (inear with hysterese)
Angegeben ist die erwelterte Messunsicherheit, die sich aus der Standardmessunsicherheit durch Multiplikation mit dern Erweiterungsfaktor k = 2 ergibt. Sie wurde
entsprachend dem "Leitfaden zur Angabe der Unsicherheit beim Messen" ermittelt. Der Wert der MessgroBe liegt mit einer Wahrscheinlichkeit von 95 % im
zugeordneten Werteintervall. Sie beinhaltet den Beitrag des aus den Messungen ermittelten Kennwerts b und ist gemaB der Richtlinie VDI/VDE 2646 vollstandig
Stated is the expanded uncertainty, which is eblained by muftiplying the standard uncertainiy by the coverage factor k =2. This hias been determined in accordance
with the "Guide to the Expression of Uncertainty in Measurement”. The vatue of measurement corresponds to a coverage probabilty of 95%. The shown resuft
contains the contribution of the characteristic value b determined by the measurements and is complete according o guidedine VDIVDE 2646.
Lincertiiude stendue qui est exposde, est obtenue en muftipliant lincertiiude standard par le facleur d'envergure K =2, Cela a 61é décidé conformément
au Guide de définition d'une Incertitude de Mesure. La valeur de mesure correspond & une probabiité d'envergure de 95 %.
Le résultal momiré contient fa contribution de la valeyr caractéristique b délerminge par les mesures et est accompli selon la directive VDIVDE 2646,
P e . Gmicin
My —‘; LYO r Wke
N-m % % N-m %
Rechtsdrehmoment / clockwise torque / Couple sens horaire
2 0,050 0,000 - - 0,0025 -0,200 0,11
1,6 0,000 0,063 - 0,063 0,0025 -0,141 0,1
1,2 0,000 0,084 - 0,250 0,0025 -0,125 0,11
0.8 0,000 0,250 - 0,250 0,0025 -0,063 o1
04 0,000 0,000 - 0,000 0,0025 -0,251 0,11
5 - 0,050 z - - -
i t / anticl ise torque / Couple sens anti-horaire
] 1in/ ing resuls in / Résultats des en : N-m
1. Einbaustellung / 1. instalfation pasition / 1ére Position d'instatiation 2. Einbaust. / 2. inst. pos. / 2nde Pas. D'inst.
1. Vorbel. 2 Vorbel. 1.aufwérts | 1.abwarts | 2. aufwarts Vorbel. aufwarts abwiérts
1. Preloading | 2. Prefoading 1. up 1. down 2.up Preloading up down
N-m 1. Précharge | 2. Précharge 1. Montée 1. Descente 2. Montée Précharge Monée Descente
Rechtsdrehmoment / clockwise torque / Couple sens horaire
0,0 0,000 0,000 0,000 0,001 0,000 0,000 0,000 0,001
0,4 - - 0,399 0,399 0,390 - 0,390 0,399
03 - - 0,798 0,800 0,798 - 0,800 0,800
1,2 = - 1,197 1,200 1,197 = 1,198 1,199
16 - - 1,597 1,508 1,597 - 1,598 1,598
2,0 1,995 1,995 1,996 1,996 1,995 1,992 1,996 1,996
Li / i ise torque / Couple sense anti-horaire
1. Einbaustellung / 1. instaifation position / 1ére Position d'instailation 2_Einbaust. / 2. Inst. pos. / 2nde Pos. D'inst.
1. Vorbel. 2. Vorbel. 1.aufwiérts | 1.abwirts | 2. aufwérts Vorbel. aufwirts abwiéns
1. Preloading | 2. Prefoading 1 up 1. down 2.up Preloading up down
N-m 1. Précharge | 2. Précharge 1. Moniée 1. Descente 2. Montée Précharge Moniée Descente
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BOSCH

Homologation EXACT ION 4-2000

1.1.1 Calibration certificate torque and angle sensor 10 Nm

Kalibrierzertifikat

Calibration certificate
Certificat d'étalonnage

Werkskalibrierung Drehmoment

Working standard calibration
Constat d'étalonnage

direct.

Die Q-direct GmbH unterhalt ein GM-System nach DIN EN ISCYIEC 17025, Die zum Einsatz kommenden Bezugsnormale sind auf nationale
Normale rickgefhrt. Dieses und zusalzlich die angewandten normierten Kalibrierverfahren stellen entsprechend DIN EN SO 9001 und DIN ISO
10012 die Ruckfihrung des Kalibriergegenstandes auf nationale Mormale sicher

Kalibriergegenstand
Test object
Instrument vérfiié

Hersteller
Manufacturer
Constructeur

Typ
Tyoe
Type

Fabrikate/Serien-Nr.
Serial number
N °Série

Betriebsmittelnummer / ID-Nummer
ldentnumber
N °identification Ciferit

Auftraggeber
Customer
Ciient

Anzahl der Seiten des Kalibrierscheines
Number of pages of the certificate
Nombre de page de ce constat

Auftragsnummer
Order No.
N °Commande

Datum der Kalibrierung
Date of caiibration
Date de vérification

Nachste Kalibrierung
Next catibration
Prochain vérification

Ort der Kalibrierung
Place of calibration
Lieu de vérification

Drehmoment-/Drehwinkelsensor
10 N'm

SCS Concept
Indication Device / Anzeigegerat

FTY 10 FTY

SCS.0010.C4.1.0016 FTY.017

Robert Bosch GmbH
Fornsbacher StraBe 92
71540 Murrhardt

3

2017-271999 KAL - 20-16276

2018-01-30

2019-01-30

On Site Bosch Murrhardt

Stempel
Seal

Verantwortlicher Techniker
Technician responsibie
Technicien responsable

Stellv. Leiter des Kalibriedaboratoriums
Dopily Hoad ol the. ra/ilzra_rion laboraiory
Directeur adjoint du laboratoike d'stajonnage

, . 2 7 /
T Ll éa//vg ///L/z ég/g/_

Martin Batzek

Postanschrift / Mail adaress / Address
Q-direct GmbH

Zeppelinstr_ 2

D-84180 Loiching-Kronwieden

Telefon / Telephone / Telephone Teletax / Telefax / Fax
+498731-3261660 +49 8731-3261669
E-Meail Internet
info@q-direct.eu www g-direct.eu

Kalibrierschein Nr.

W211492

o
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® BOSCH

Homologation EXACT ION 4-2000

Kalibrierzertifikat (Seite 2)

Cafibration certificate (page 2)
Constat de vérification (page 2)

direct. .

Kalibriersehein Nr.

1 Kalibrierverfahren / Caiibrati /P o

2 Kalibriereinrichtung / calibration device / Moyens éialons :

21 Referenzaufnehmer / Reference transducer / Capteur Staton
Serlennummer / Serfal number / N °Série
Hersteller / Manutacturer / Constructeur
Rackfuhrung auf nationalen Standard
2.2 Anzeigegerat/ indication device / Ampiificateur Slaion
Seriennummer / Serial number / N °Série
Hersteller / Manufacturer / Constructeur
Rockitihrung auf nationalen Standard
2.3 Anschlusskabel / Gonnection cable / Cable de connection
24 Einspannteile / Adapters / Adapiateurs

3 Kalibriergegenstand / object to be calibrated / Inst 138

3.1 Drehmomentaufnehmer / torque fransducer / Caplaur Coupie
Seriennummer / Serfal number / N °Série
Hersteller / Manufacturer / Consiruciour

3.2 Anzeigegerat/ indication device / Dispositif dlindication
Seriennummer / Serfal number / N °Série
Hersteller /| Manufacturer / Constructeur

3.3 Anschlusskabel / Connection cable / Cable de connection :

3.4 Eingpanntaile / Adaptors / Adaptateurs 2

3.5 Justierwert/ adjustmentvalue / Sensibiliié
vor Kalibrierung / before calibration /avant vérification
nach Kalibrierung / after calibration / dopo la tartura
Justage / Adjustment

DIN 51309, Klasse 1 stufenweises Verfahren /

stepwise procedure |

oo |

Procédure point par point
10-N-m-Drehmoment-KE #TTt136
TT-10N.m 018-01
#TT1136

Hottinger Baldwin Messtechnik GmbH

KS 7913 D-K- 15165-01-00 2017-08 [DIN 51309 (2005)]
MGCplus

801159914/1 ML10B Kanal 1

Hottinger Baldwin Messtechnik GmbH

KS 1828 - DKD-K 47801 - 2011-09

fest am Verstarker angeschlossen

Vierkant-Square 10mm (3/8%) F

4 Kalibri / Calib temperature / Température durant é

Berechnete Werte sind um die jeweilige Nullanzeige reduziert. Die Ergebnisse sind in der letzien Stelle gerundet

Wechseldrehmoment. Sie ermaglicht es, mit nur einem Kalibrierfaktor das Anzeigegerat optimal fiir Rechts- und Linksdrehmoment anzupassen

L'&quation de régression lindaire pour les couples horaires et anti-horaires ne peut pas éire considéré comme un résultat d'étalonnage pour un couple alterné.

i
if
f FTY 10
$CS.0010.04.1.0018
SCS Concept
FTY
FTY.017
SCS Concept
intern
Vierkant-Square 10mm (3/8"y M
&
i -1,90531 mv/V
-1,0531 mV/V
0%
4.1 Zu Beginn der Kalibrierung / At beginning of calibration / Au début de la vérification : 18,9 C
4.2 Am Ende der Kalbrierung / At ihe end of calibration / A la fin de fa vérification : 20,0 C
5 Zusitzliche Angaben / Additional inic ion / tie
7!
Galculated values are reduced by the respediive zero signal. The calctilated values are rotnded in the fast decirmal.
Les valeurs calculdes sont réduites par le signat z6ro respectif. Les valeurs calculées sont arondies 2 la derniére décimale.
Defekie oder Funkiionsstorungen des Prifgegenstandes waren im Laufe der Kalibrierung nicht erkennbar.
Datnages or malfunctions of the fest abject have not been detected during the calibration.
Des défauts ou défailfances de linstrument en essal n'étalent pas iE au cours de la vérificati
6 Auswertung / Analysis / Analyse
6.1 Messunsicherheit / Uncentainty / incertitude
Bei einer Qualitatsanforderung von maximal 1% relativer erweiterter Messunsicherheit wird das Prafmittel als 0K bewertet
Due to qualfty requirement of maximum relatively expanded measurement uncertainty the tested objfect is as evaiuated.
Avec une exigence qualitd de maximum De l'incertitude de mesure élargie relative, le moyen d'essai devient comme ostims.
6.2 Klassifizierung / Classification / Classificati
Der Kalibriergegenstand erfiillt ab 20 % des Messbereiches die Anforderungen folgender Klasse:
The catibrated object achieves from 20 % of the range the reqiir of the following class:
Linstrument vérifié réalfse a partir de20 % de fa gamme de mesure fes exigencesde fa classe suivante:
Rechtsdrehmoment Klasse 1 Linksdrehmoment Klasse
Clockwise torque Class Anticlockwise torque Class
Cotple sens horaire Classe Couple sens anti-horaire Classe
6.3 Kriecheinfluss aus Kurzzeitkriechen / Creep i from short-term creep / Infivence de la rampe sur une courte durée
Nach ener dreiminiitige Wartepause / After a three minute wafling time / Aprés 3 minutes d'attentes . -0,020 sov Efls 7Es
6.4 Lineare Regressionsgleichung / Linear regression equation / Equation de régression linéaire
6.4.1 Rechisdrehmoment 642 Linksdrehmoment 643 Rechts- und Linksdrehmoment
Clockwise torque Anticlockwise forque Clockwise and anticlockwise torque
Couple sens horaire Couple sens anfi-horaire Couple sens horaire et anti-horaire
S.= 10018 M S M S.i= M Sin N-m
M= 099821 5 M, -5 M, = - Min N'm
Die Bestimmung der linearen Regressionsgleichung far Rechis- und Linksdrehmoment ist nicht identisch mit einem Kalibrierergebnis fir
1 i
The linear regression equation for clockwise torque and anticlockwise torque can't be used as a calibration result for alternating torque
It only can be used to adjust the indicator optimally for clockwise torque and anticlockwise torque with a single calibration factor
i
Elle permet d'adapter lindicateur de maniére optimale pour e couple horaire et anti-horaire avec un simple facteur d'étalonnage
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Kalibrierzertifikat (Seite 3)
Calibration certificate (page 3)
Constat de vérification (page 3)
direct.

Kalibrierschein Nr.

7 Kalibri is / Cafil fon rasufts / Aé da g
Kalibrierdrehmoment Kalibierergebnis rel. erw. MeBunsicherheit (k=2) *
Calibration torque Calibration result rel. exp. measuting uncertainty (k=2)
Couple d'étalonnage Résultat d'é i fative des mesures (K=2)
N-m N-m %

-

8

39~<|°'
39~<|=-
32~<|E

ON RO ®

)

Rechtsdrehmoment / clockwise torque / Couple sens horaire
0 0,001 -
2 2,002 0,27
4 4,005 0,32
6 6,008 0,36
3 8,016 0,40
0 10,019 0,33
Linksdreh / anticlockwise torque / Couple sens anti-horaire
* Auswertung der rel. erw. MU erfolgt nach Fall Il {Linear mit Hysterese) / Rel. uncertainty ace. Case |l (linear with hysterese)
Angegeben ist die erwelterte Messunsicherhelt, die sich aus der Standardmessunsicherheit durch Multiplikation mit dem Erweiterungsiakior K = 2 ergibt. Sie wurde
entsprechend dern "Leitfaden zur Angabe der Unsicherheit beim Messen" ermittelt. Der Wert der MessgrisRe liegt mit einer Wahrscheinlichkeit von 95 ¢ im
zugeordneten Werteintervall. Sie beinhaltet den Beitrag des aus den Messungen ermittelten Kennwerts b und ist geman der Richtinie VDI/VDE 2646 vollstandig
Stated is the expanded uncertainty, which is obtained by muftiplying the standard uncertainty by the coverage facior k =2. This has been determined in accordance
with the "Guide to the Expression of Uncertainty in Measurement”. The value of measurement corresponds to a coverage probabifty of 95%. The shown result
contains the contribution of the charadleristic value b determined by the measurements and is complete according to guidefine VDI'VDE 2646,
Lincertitude Stendue qui est exposée, est oblenue en muitipliant tncertitude standard par le facteur d'envergure k =2. Cela a 6t décidé conformément
au Guide de défintion d'une Incertitde de Mesure. La valeur de mestrre correspond a une probabifité d'envergure de 95 %.
Le résuftat montré contient ta contribution de fa valeur caractéristique b ostenminée par les mesures et est accompli sefon la directive VDIVDE 2646,
8 Kennwerte / Ci istics / SHSti
My —‘; L‘f r Wke
N-m % % N-m %
Rechtsdrehmoment / clockwise torque / Couple sens horaire
0 0,100 0,120 - B 0,0025 0,190 01
0,062 0,037 - 0,162 0,0025 0,203 01
0,033 0,100 - 0,200 0,0025 0,137 01
0,000 0,000 N 0,150 0,0025 0,131 0,1
0,100 0,100 - 0,000 0,0025 0,100 01
- - 0,040 - - - -
Linksdrehmoment / anticlockwise torque / Couple sens anti-horaire
9 Messdatenin/ ing resuits in / Ré: des en : N-m
1. Einbaustellung / 1. Instaliation position / 1ére Position d'installation 2. Einbaust. / 2. Inst. pos. / 2nde Pos. D'inst.
1. Yorbel. 2. Vorbel. 1.aufwérts | 1.abwérts | 2. aufwérts Vorbel. aufwaérts abwiéns
1. Prefoading | 2. Preloading 1. up 1. down 2.up Preloading up down
N.m s Piécﬁrge 2 Préci&rqe 1 IIMée 1t Descente_ 2. Moniée Précharge Montée Descente
Rechtsdrehmoment / clockwise torque / Couple sens horaire
0 0,000 0,000 0,000 -0,001 0,000 0,000 0,000 0,004
- = 2,001 2,001 2,003 - 2,008 2,003
- - 4,003 4,006 4,003 - 4,003 4,009
= - 6,008 6,009 6,006 & 6,002 6,014
8 2 o 8,012 8,022 8,017 = 8,000 8,022
10 10,024 10,024 10,025 10,025 10,015 10,017 10,013 10,013
Linksdrehmoment / anticlockwise torque / Coupie sense anti-horaire
1. Einbaustellung / 1. instaiiation position / iére Position d'installation 2. Einbaust. / 2. inst. pos. / 2nde Pos. D'inst.
1. Vorbel. 2. Vorbel. 1.aufwérts | 1.abwérts | 2. aufwérts Vorbel. aufwarts abwiéns
1. Prefoading | 2. Preloading 1.up 1. down 2.up Preloading up down
N-m 1. Précharge | 2. Précharge 1. Moniée 1. Descente 2. Moniée Précharge Montée Descente

Page 84



@ BOSCH Homologation EXACT ION 4-2000

1.2 Measurement capability analysis torque and angle sensor
1.2.1 Measurement capability analysis torque and angle sensor 2 Nm

Messmittel Féhigkeits U ntersuchung

Drehmoment (MGF) nach BMW Arbeitsanweisung "Messmittelfdhigkeitsnachweis" AA-K0O1

Die Kalibrierung erfolgte im Auftrag der Q-Direct GmbH mit MeBmitteln, die im Sinne der direct.
DIN EN1SO 9001 und DIN ISO 10012, Teill, tber das nach DIN EN ISO/IEC 17025 akkreditierte

Kalibrierlaboratorium auf Nationale Normale rackfuhrbar sind

The calibration was performed by order of Q-Direct GmbH using calibration

equipment raceabie to National Standards according to ISQ 9001 and ISQ 10012 part 1

via accredited to DIN EN ISONEC 17025,

Le catibrage a 818 exdcuté sefon les directives de Q-Direct utilisant I*
Equipement d'dtalonnage raccordd aux Standards nationaux selon 1ISO 9001 et ISO 10012 partie 1
Via le laboratoire accrédité selon la norme DIN EN ISO/IEC 17025.

Kalibriergegenstand Drehmoment-/Drehwinkelsensor
Tost object 2 N-m
Objet du fest

Hersteller SCS Concept
Manufacturer
Constructeur Indicating device

Typ FTY 2 FTY
Type
Type

Fabrikate/Serien-Nr. SCS.0002.C4.1.0001 rFrver7
Serial number

N°Séiie

ID-Nummer -

identnumber

N°ldentification Client

Auftraggeber Robert Bosch GmbH
Customer Fornsbacher StraBe 92
Cient 71540 Murrhardt
Anzahl der Seiten des Kalibrierscheines 2

Number of pages of the certificate
Nombre de page de ce certificat

Auftragsnummer 2017-271999 KAL
Order No.

N°Commande

Datum der Kalibrierung 2018-01-30

Date of calipration
Date d'étalonnage

Nachste Kalibrierung 2019-01
Next calibration
Prochain étalonnage

Ort der Kalibrierung On Site Bosch Murrhardt

Prace of calibration

Datum Verantwortlicher Techniker Laborleitung —~——___
Date Technician responsible Head calibration lab
Date p Technicien resppnsable Responsable Laboratoire )
2 g
K y / / j ~
2018-02-02 Martin Batzek \“ _Klaus Gruber
Postanschrift/Mail address Telefonl/Telephone Telefax
Q-direct GmbH 0049 (8731) 326 166 0 0049 (8731) 326 166 9
Zeppelinstr. 2 E-Mail Internet
D-84180 Loiching-Kronwieden info@q-direct.eu www.g-direct.eu
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MessMittelfahigkeitsUntersuchung (Seite 2)

Catlibration certificate (page 2}
Certificat d'étalonnage (page 2)

W211495
Qb
2018-01
direct.
1 Kalibrierverfahren BMW Arbeitsanweisung AA-K001
Calibration procedure

Procédure d'étatonnage

2 Kalibriereinrichtung TTt-10 N.m, #TTt138 MeBunsicherheit im verwendeten MeBbereich (U mit k=2)
Transfer standard DKD- Ruckfihrung:  DKD-K-47801 7914 Uncertainty (k=2) in % Incertitude (k=2) en %
HBM AED 91018 * Angegenen istdie envetterte Messunsicherhet, die sish

aus der Standardmessunsisherheit durch Muttiplikation mit
o«
Umax. 02% dem Enwaltarungsfaklor k - 2 ergitt, SiewLidegemas
DKD-3 ermittet. Der Wert der Messgrohe liegt mit einer
Walvssei ket yon 96 % i

3 Kalibrieranordnung: Einbaustellungen/Mounting positions/Positions de montage 4x90° Vierkant
Ll Drehmomentvektor/Torque vector/Vecteur couple horizontal

Installation des équipements

4 Kalibrierwert / Sensibilitét alt/old/ ancienne 109809 v
Catibration factor / sensitivity neu/ new/ nouvelle -1,00800 myy
Facteurs d'étalonnage / Sensibilits

5 Kalibri (in °C) /1 (in %) 210 ¢ 51 %

Catibration temperature dn ) / humidity (in %)
Température durant stalonnage (en T)/ Humidité en fen %)

Die Kalibrierung wurde gemas der Norm bei einer +1K stabilen Umgebungstermnperatur vargenommen. Disse wurde aufgezeichnet.
The calibration was be carried out at an environmental temperature fluctuation by not mere than +-1K. The temperatur was recorded.
Le calibrage a 616 effectué avec une fiuctuation environnementale de température comprise entre +-1k. Les lemperatures ont 66 enregistrdes.

6 Kalibrierergebnis / Calibration results

Einbaustellung Messwerte
20% V. EW in 60% v. EW in 100% v_ EW
Position N.m N.m inN.m
0,4 1,196 1,994
0,4 1,196 1,994
Us 0,399 1,197 1,995
0,399 1,197 1,996
0,389 1,196 1,995
0,399 1,196 1,993
04 1,196 1,994
90° 0,4 1,197 1,993
0,399 1,197 1,995
0,399 1,197 1,993
0,389 1,196 1,994
0,389 1,197 1,994
180° 0,399 1,197 1,995
0,399 1,196 1,994
0,389 1,196 1,996
0,399 1,197 1,994
04 1,199 1,995
270° 0,399 1,197 1,995
0,399 1,196 1,995
0,399 1,198 1,996
Nenndrehmoment 0,4 1,2 2
Nenndrehmoment (TO) 0,42 1,26 2,1
Nenndrehmoment (TU) 0,38 1,14 1,9
Prozesstoleranz +- 5,00% 5,00% 5,00%
Standardabweichung 0,0004 0,0008 0,0009
Mittelwert (X-quer) 0,399 1,197 1,995
MAX 0,4 1,199 1,996
MIN 0,399 1,196 1,993
Cg 3,33 5,00 7.41
Cgk 2,50 3,75 5,56
Freigabe fiir geforderte
OK OK oK
Prozesstoleranz 1,33

Dieser Nachweis dokumentiert die ermittelten Werte der untersuchten Prifeinrichiung zum Zeitpunkt der Lintersuchung. Die hierzu
wverwendeten Messmittel wurden im DKD-Kalibrierlaboratorium DKD-K-47801 kalibriert und somit auf nationale Normale rickgefahrt
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1.2.2 Measurement capability analysis torque and angle sensor 10 Nm

2018-01

MessmittelFéhigkeitsUntersuchung

Drehmoment (MGF) nach BMW Arbeitsanweisung "Messmittelfahigkeitsnachweis" AA-K00 1

Die Kalibrierung erfolgte im Auftrag der Q-Direct GrmbH mit MeBmitteln, die im Sinne der
DIN EN 130 9001 und DIN ISO 10012, Teilt, Uber das nach DIN EN ISO/EC 17025 akkreditierte

Kalibrierlaboratorium auf Nationale Normale rackfahrbar sind

The calibration was performed by order of Q-Direct GmbH using catibration

equipment traceable to National Standards according to 1ISO 9001 and ISO 10012 part 1

via accredited to DIN EN ISOAEC 17025,

Lo cafibrage a 818 exdcutd selon les diractives de Q-Direct utifisant '

Equi d raccords aux

selon IS0 9001 et 18O 10012 partie 1
Via le laboratoire accrédité selon la norme DIN EN ISONEGC 17025.

direct.

Kalibriergegenstand
Test object
Objet du test

Hersteller
Manufacturer
Constructeur

Typ
Type
Type

Fabrikate/Serien-Nr.
Serial number

N°Série

ID-Nummer
identnumber
N°identification Client

Auftraggeber
Customer

Ciient

Anzahl der Seiten des Kalibrierscheines

Number of pages of the certificate
Nombre de page de ce cerlificat

Auftragsnummer
Order No.
N°Commande

Datum der Kalibrierung
Date of calibration
Date d'étafonnage

Néchste Kalibrierung
Next calibratior:
Prochain étalennage

Ort der Kalibrierung

Place of calibration

Drehmoment-/Drehwinkelsensor

10 Nm

SCS Concept

Indicating device

FTY 10 Ty

SCS.0010.C4.1.0016 rFrvoi7

Robert Bosch GmbH
Fornsbacher StraBe 92
71540 Murrhardt

2017-271999 KAL

2018-01-30

2019-01

On Site Bosch Murrhardt

Datum
Date
Date

Verantwortlicher Techniker
Technician responsible
Technicien respgnsable

Laborleitung—~——-
Hezd calibration lab
Responsable Laboratoire

2018-02-02

Martin Batzek \H

_Klaus Gruber

PostanschrifMail address
Q-direct GmbH

Zeppelinstr. 2

D-84180 Loiching-Kronwisden

Telefonl/Telephone

0049 (8731) 326 166 0

E-Mail
info@q-directeu

Telefax

0049 (8731) 326 166 9
Internet

www.qg-directeu

Page 87



BOSCH

Homologation EXACT ION 4-2000

MessMittelfahigkeitsUntersuchung (Seite 2)

Calibration certificate (page 2)
Certificat d'étalonnage (page 2)

2018-01

direct.

1 Kalibrierverfahren
Caltbration procedure
Procédure d'étajonnage

BMW Arbeitsanweisung AA-K001

2 Kalibriereinrichtung
Transfer standard

TT-10 N.m, #TTt136
DKD- Ruckithrung:  DKD-K-47801 7913
HBM AED 9101B

MeBunsicherheit im verwendeten Me Bhereich (U mit k=2}
Uncertainty (k=2) in % Incertitude (k=2) en %

* Angegenen istlie enveterte Messunsicherhet, di sish
oy »  isder Standardmessunsichethettdur h Muplikation mit
Umax.  0,2%*  gan Envelterungsfakior k= 2 ergbt. Siewudegema
DKD-3 ermittet. Der Wert der MessgioRe liegt mit ener
Wahraz hainlichkei yon 95°% im

3 Kalibrieranordnung: Einbaustellungen/Mounting positions/Positions de montage 4x90° Vierkant
Gaitbration instaliation Drehmomentvektor/Torque vector/Vecteur couple horizontal

Installation des équipements

4 Kalibrierwert / Sen alt/old/ ancienne +1:90581 A
Calfbration factor / sensitivity neu/ new / nouvelle -1,90531 mvnv
Facteurs d'étafonnage / Sensibifits

5 Kalibri (in °C) /1 (in %) 201 ¢ 51 %

Caffbration temperature (in C}/humidily (in %)
Température durant 8talonnage (en )/ Humidité en (en %)

Die Kalibrierung wurde gemas der Norm bel einer +1K stabilen Umgebungstemperatur vorgesnommen. Diese wurde aufgezeichnet
The calibration was be carried out at an envi tal fluctuation by not more than +-1K. The temperatur was recorded.
Le calibrage a &16 effectué avec une f i de comprise entre +-1k. Les temperatures ont 618 enregistrées.

6 Kalibrierergebnis / Calibration results

Einbaustellung Messwerte
20%v.EW in 60% v. EW in 100% v. EW
Position N.m N.m inN.m
1,997 6,008 10,02
2 6,012 10,019
0° 2,001 8,011 10,021
2 6,012 10,018
2,002 6,011 10,022
2,005 6,003 10,019
2,003 6,012 10,025
90° 2,003 8,011 10,024
2,004 6,012 10,025
2,004 6,012 10,026
2 8,008 10,019
1,999 6,007 10,019
180° 1,999 6,009 10,019
2,001 8,009 10,02
2,001 6,01 10,02
2,005 6,018 10,018
2,007 6,018 10,029
270° 2,006 6,018 10,029
2,007 6,019 10,031
2,005 6,019 10,029
Nenndrehmoment 2 6 10
Nenndrehmoment (TO) 2,1 8,3 10,5
Nenndreh (TY) 1,9 5,7 9,5
Prozesstoleranz +- 5,00% 5,00% 5,00%
Standardabweichung 0,0029 0,0045 0,0043
Mittelwert (x-quer) 2,002 6,012 10,023
MAX 2,007 8,019 10,031
MIN 1,997 6,003 10,018
(o] 2,30 444 7,75
Cgk 2,07 3,56 5,97
Freigabe fiir geforderte
oK OK OK
Prozesstoleranz 1,33

Dieser Nachweis dokumentiert die ermittelten Werte der untersuchten Prifeinrichtung zum Zeitpunkt der Untersuchung. Die hierzu
verwendeten Messmittel wurden im DKD-Kalibrierlaboratorium DKD-K-47801 Kalibriert und somit auf nationale Normale rackgefahrt

Page 88



® BOSCH

Homologation EXACT ION 4-2000

1.3 Calibration laboratory for the measuring quantity torque and angle

1.3.1 Calibration laboratory for the measuring quantity torque and angle 2 Nm

Kalibrierlaboratorium fiir die MessgréBe Drehmoment und Drehwinkel
Calibration laboratory for the measuring quantity torque and angle

Q-direct GmbH

Zeppelinstr. 2
D-84180 Loiching-Kronwieden
Telefon: +49 8731 326 166 0

4 Telefax: +49 8731 326 166 9
direct.

Werkskalibrierschein Drehwinkel nach VDI/VDE2648
Factory calibration certificate according to VDI/VDE2648

Kalibrierschein-Nr.

W211499
o . QD
Kalibrierzeichen
Calibration mark 2018-01

Gegenstand: Drehmoment-/Drehwinkelsensor
Object:
Hersteller: SCS Concept
Manufacturer:

Anzeigegerét
Typ: FTY 2 FTY
Type:
Kennnummer: SCS.0002.C4.1.0001 FTY.017
ID-Nummer: - -
Auftraggeber: Robert Bosch GmbH

Applicant: Fornsbacher StraBe 92
71540 Murrhardt

Anzahl der Seiten: 4
Number of pages:

Geschaftszeichen: 2017-271999 KAL / 20-16283

Reference No.:

Datum der Kalibrierung: 2018-01-31

Date of Calibration:

Ort der Kalibrierung: Mob Lab10 Kronwieden

Place of Calibration:

Die Kalibrierung erfolgt durch Vergleich mit
Bezugsnormalen bzw. Bezugsnormal-
messeinrichtungen, die im Kalibrier-laboratorium
der Q-direct GmbH kalibriert und damit riickgefiihrt
sind auf die nationalen Normale, mit denen die
Pysikalisch- Technische- Bundesanstalt (PTB) die
physikalischen Einheiten in Ubereinstimmung mit
den Internationalen Einheitensystem (Sl) darstelit.
Fur die Kalibrierung und deren Dokumentation
tragt der Aussteller dieses Kalibrierscheins die
alleinige Verantwortung. Fur die Einhaltung einer
angemessenen Frist zur Wiederholung der
Kalibrierung ist der Benutzer verantwortlich.

This calibration is performed by comparsion with
reference  standards or standar measuring
equipment which are calibrated by the calibration
lab of the Q-direct GmbH and thus traceable to the
national measurement standards maintained by
the Physikalisch- Technische- Bundesanstalt
(PTB) for the realization of the physical units
according to the international system of units (Sl).
The issuing company is solely responsible for the
performance and the documentation of the
calibration. The user is obliged to have the object
recalibrated at appropriate intervals.

Beurteilung:

OK

bei einer erlaubten erw. Messunsicherheit von
1 Grad (siehe 7.1 U (k=2) in °

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bedirfen der
Genehmigung des ausstellenden Kalibrierlaboratoriums. Kalibrierscheine ohne Unterschrift und Stempel haben keine Gultigkeit.

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

certificates without signature and seal are not valid.

2018-02-02"_ Kléus -

C

Datum Steiiv. Leiter des Kal|brleﬁaborat0nums

Bearbeiter:
Date Deputy Head of the cgjwbrat/on Iaborato/y Person in charge:
1y /

/ 50;/[//1/\

Martin Batzek

el

Q-direct Gml
Zeppelinstr. 2
D-84180 Loiching-Kronwieden

Telefon: +49 8731 326 166 0
Telefax: +49 8731 326 166 9
E Mail: info@q dircct.cu
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Seite 2 zum Kalibrierschein vom 2018-02-02
Page 2 of the calibration certificate of 2018-02-02

W211499

Qb

2018-01

1 Kalibrierverfahren / Calibration Procedure:

2 Kalibriereinrichtung / Calibration device :
2.1 Erw. Messunsicherheit / Exp. Uncertainty Ugper
Drehwinkel / Angle
2.2 Gebrauchsnormal / Reference transducer :
Drehwinkel / Angle
2.3 Anzeigegerat / indication device :
Seriennummer / Serial number :
Hersteller / Manufacturer :

VDI/VDE2648, Blatt 1: Oktober 2009

Sensoren und me fiir die Drehwinke

Gebrauchsnormal Drehwinkel QD-ANG-EXT-002
0,05 8

g, Direkt messende Drehwinkelmesssysteme

ERN 180, #36640274

ND281B
#121783960A
Dr. Johannes Heidenhain GmbH

2.4 Drehmomentsensor in der Winkelkalibriereinrichtung / torque transducer in angle calibration station

2.5.1 Drehmomentsensor / Torque transducer
2.5.2 Erw. Messunsicherheit
/ Exp. Uncenrtainty (k = 2)
2.5 Anschlusskabel Winkel / Input cable angle :
2.6 Einspannteile / Adaptors :
2.7 Ruckfahrung / Traceability

3 Kalibriergegenstand / Calibration device :
3.1 Anzeigegerat/ indication device :
Seriennummer / Serial number
Hersteller / Manufacturer :
3.2 Einstellung des Anzeigegerates /
Settings of the indication device :

3.3 Anschlusskabel / Input cable :

3.4 Einspannteile / Adaptors .

3.5 Justierwert Drehwinkel / adjustment angle valye :
vor Kalibrierung / before calibration :
nach Kalibrierung / after calibration :

fest am Verstarker angeschlossen
Innenvierkant 1/2" fest verstiftet
Laborintern via KS194, D-K-19057-01-00, 09/2017

FTY 2 - SCS5.0002.C4.1.0001 - -

FTY

FTY.017

SCS Concept

Speisespannung / Supply voltage : 5vVDC
Filtereinstellung / Fifter settings : keiner
Ziffemschritt / Numeral resolution . 0,250000
Schwankung / Flyctuation : 0
Anzeigeeinheit / Indication unit : &

Vierkant-Square 6,3mm (1/4"y M

1440 Impulse / 360°
1440 Impulse / 360°

3.6 Justierwert Eigenverbiegung / adiustment self-deflexion :

vor Kalibrierung / before calibration :
nach Kalibrierung / after calibration :

4 Kalibrieranordnung / Calibration installation :
4.1 Einbaulage / Mounting positions :
4.2 Definierte Nullmarke / Zero reference mark :

5 Umgebungsbedingungen/ Ambient conditions :
5.1 Kalibriertemperatur / Calibration temperature :
vor Kalibrierung / before calibration :
nach Kalibrierung / after calibration :
5.2 Temperaturgradient / Gradient of temperature :
5.3 Relative Luftfeuchtigkeit / relative humidity :
5.4 Ort der Kalibrierung / Place of calibration :

6 Zusiétzliche Angaben / Additional information:

horizontal
Nein

241 °C

236 °C

< 0,2 K/Stunde (wahrend der Messung)
38%

Mob Lab10 Kronwieden

Berechnete Werte sind um die jeweilige Nullanzeige reduziert. Die Ergebnisse sind in der letzten Stelle gerundet. Galculated values are reduced by the respective zero signal. The calculated
values are rounded in the last decimal. Die zu erwartenden Abweichungen durch die Einflisse der Planlaufabweichung (p) und Exzentritatsabweichung (&) sind in der erweiterten
Messunsicherheit UREF der Kalibriereinrichtung berticksichtigt. Die Einflusse der Drehgeschwindigkeit v und des Drehmomentes m wurden gemaf Kundenwunsch nicht ermittelt. Die Deutsche
Akkreditierungsstelle ist Unterzeichner der multilateralen Ubereinkommen der European co-operation for Acereditation (EA) und der International Laboratory Accreditation Cooperation (ILAC) zur
gegenseitigen Anerkennung der Kalibrierscheine. Die weiteren Unterzeichner innerhalb und auBerhalb Europas sind den Internetseiten von EA (www european-accreditation org) und ILAC

{www ilac.org) zu entnehmen

Nachster Kalibriertermin gemaB Kundenvorgabe (12 Monate):

31.01.2019

Q-direct GmbH
Zeppelinstr. 2
D-84180 Loiching-Kronwieden

Telefon: +49 8731 326 166 0
Telefax: +49 8731 326 166 9
E-Mail: info@g-direct.eu
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7 Auswertung/ Analysis

7.1 Kalibrierergebnis / Calibration results I Vollsténdiges Kalibrierergebnis I
Messpunkt Anzeigewert Anzeigewert Wiederhol- Anzeige- Standard Erw. Mess-
WI-KE Priifling prazison abweichung Messunsicherh. | unsicherheit !
Measuring point Indication Indication Cal Resulf Lincertaing Exp. Uncertainy
ak in ° Xin © sin ® Yin © win © U (k=2} in °
0,00 0,00 0,03 0,00 0,11 0,22
30,00 29,81 0,19
60,00 59,71 -0,29
90,00 89,70 -0,30
120,00 119,86 0,14
150,00 149,67 0,33
180,00 179,86 0,14
210,00 200,92 -0,08
240,00 230,02 0,08
270,00 269,93 -0,07
300,00 200,96 -0,04
330,00 329,84 0,18
360,00 360,03 0,03

HECCAWIPUOZErARC—IOTMOOE>

Angegeben ist die erweiterte Messunsicherheit, die sich aus der Standardmessunsicherheit durch Multiplikation mit dem Erweiterungsfaktor k = 2
ergibt. Sie wurde gemé&B DKD-3 ermittelt. Der Wert der MessgréBe liegt mit einer Wahrscheinlichkait von 95 % im zugeordneten Werteintervall.

Stated is the expanded uncertainty, which is obtained by muitiplying the standard uncertainty by the coverage factor k =2. This has been
determined in accordance with Guideline DKD-3. The value of measurement corresponds to a coverage probability of 95%.

Der Startpunkt der Messreihen erfolgte von einer undefinierten Nullmarke (USP - undefinierter Startpunkt). Die Massreihen konnen
nicht zu einer moglichen Korrekurkurve herangezogen werden.

7.2 Darstellung der Ergebnisse in Diagrammen / Results in diagrams

Anzeigeabweichung Y;in °
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Q-direct GmbH Telefon: +49 8731 3268 166 0
Zeppelinstr. 2 Telefax: +49 8731 326 166 9
D-84180 Loiching-Kronwieden E-Mail: info@g-direct.eu
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8 Messdaten / measuring data in°

8.1 Wiederholprazision / Repeatability

#1 #2 #3 #4 #5
RPM 15 1,5 1 1,5 1,5 LJ/min - rpm
USP +80°CW 89,80 89,04 89,97 89,03 89,94
Der Startpunkt der Messreihen erfolgte von einer undefinierten Nullmarke (USP - undefinierter Startpunkt). Die Messreihen kénnen nicht zu

giner moglichen Korrekurkurve herangszogen werden
8.2 Anzeigeabweichung / Error of indication

Drehrichtung Rechts / Direction of rotation CW

oy in ° X.in & Xlin £ Xir.l Imp Xir.l Imp Anzeigeabwsichung Y in °
Reihe 1 Reihe 2 Reihe 1 Reihe 2
0,00 0,00 0,00

A 30,00 29,74 29,88

B 60,00 59,68 59,74 =

c 90,00 89,74 89,67 £

D 120,00 119,78 119,94 g

E| 150,00 14968 149,65 2

i 180,00 179,85 179,88 g
G 210,00 20992 | 209,92 5

H 240,00 240,00 239,83 ;g: E

| 270,00 270,03 269,83

d 300,00 29989 | 300,04 = Anzeigewen WI-KE akin °
K =0 329,72 329,95 ‘ —e—XRaibe 1n° —@—XReihe2in ©
L 360,00 359,90 360,17

Drehrichtung Links / Direction of rotation CCW

O in ° Xin~® Xin~® Xinlmp  Xinlmp

g . > : Anzeigeabweichung Y in °
Reihe 1 Reihe 2 Reihe 1 Reihe 2

09
08
07
06
05
04
03
02
01

Anzeigeabweichung Yin ©

< C 4 ¢ 3 0 5 oz = —

0° 90° 180° 270° 360°
X —— X Raife 1in © —8— X Rethe 2in ©

Der Startpunkt der Messreihen erfelgte ven einer undefinierten Nullmarke (USP - undefinierter Startpunkt). Die Messreihen kénnen nicht zu einer maglichen

Korrekurkunve herangezogen werden

Q-direct GmbH Telefon: +49 8731 326 1660
Zeppelinstr. 2 Telefax: +49 8731 326 166 9
D-84180 Loiching-Kronwieden E-Mail: info@g-direct.eu
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1.3.2 Calibration laboratory for the measuring quantity torque and angle 10 Nm

Kalibrierlaboratorium fiir die MessgréBe Drehmoment und Drehwinkel
Calibration laboratory for the measuring quantity torque and angle

direct.

Q-direct GmbH

Zeppelinstr. 2

D-84180 Loiching-Kronwieden
Telefon: +49 8731 326 166 0
Telefax: +49 8731 326 166 9

Werkskalibrierschein Drehwinkel nach VDI/VDE2648
Factory calibration certificate according to VDI/VDE2648

Kalibrierschein-Nr.

W211500
W . QD
Kalibrierzeichen
Calibration mark 2018-01

Gegenstand:
Object:

Hersteller:
Manufacturer:

Typ:
Type:

Kennnummer:
ID-Nummer:

Auftraggeber:
Applicant:

Anzahl der Seiten:
Number of pages:

Geschaftszeichen:
Reference No.:

Datum der Kalibrierung:
Date of Calibration:

Ort der Kalibrierung:

Place of Calibration:

Drehmoment-/Drehwinkelsensor

SCS Concept
Anzeigegerét

FTY 10 FTY

SCS.0010.C4.1.0016 FTY.017

Robert Bosch GmbH
Fornsbacher StraBBe 92
71540 Murrhardt

2017-271999 KAL / 20-16284
2018-01-31

Mob Lab10 Kronwieden

Die Kalibrierung erfolgt durch Vergleich mit
Bezugsnormalen bzw. Bezugsnormal-
messeinrichtungen, die im Kalibrier-laboratorium
der Q-direct GmbH kalibriert und damit riickgefihrt
sind auf die nationalen Normale, mit denen die
Pysikalisch- Technische- Bundesanstalt (PTB) die
physikalischen Einheiten in Ubereinstinmung mit
den Internationalen Einheitensystem (Sl) darstellt.
Fur die Kalibrierung und deren Dokumentation
tragt der Aussteller dieses Kalibrierscheins die
alleinige Verantwortung. Fir die Einhaltung einer
angemessenen Frist zur Wiederholung der
Kalibrierung ist der Benutzer verantwortlich.

This calibration is performed by comparsion with
reference standards or standar measuring
equipment which are calibrated by the calibration
lab of the Q-direct GmbH and thus traceable to the
national measurement standards maintained by
the Physikalisch- Technische- Bundesanstalt
(PTB) for the realization of the physical units
according to the international system of units (Si).
The issuing company is solely responsible for the
performance and the documentation of the
calibration. The user is obliged to have the object
recalibrated at appropriate intervals.

Beurteilung:

OK

bei einer erlaubten erw. Messunsicherheit von
1 Grad (siehe 7.1 U (k=2) in °

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Ausziige oder Anderungen bedurfen der
Genehmigung des ausstellenden Kalibrierlaboratoriums. Kalibrierscheine ohne Unterschrift und Stempel haben keine Gultigkeit.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory. Calibration
certificates without signature and seal are not valid.

Datum Steliv. Leiter des Kalibrierlaboratoriums

Bearbeiter:
Date Deputy Head of the calibration laboratory Person in charge:
i //’ 7

v

2018-02:02\__ Klaus Gruber

P 7 )
P 2 /i /&ﬁ//é\ /{7

o

Martin Batzek

Q-direct GmBH

Zeppelinstr. 2
D-84180 Loiching-Kronwieden

Telefon: +49 8731 326 166 0
Telefax: +49 8731 326 166 9
E Mail: info@q dircct.cu
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Seite 2 zum Kalibrierschein vom 2018-02-02 QD
Page 2 of the calibration certificate of 2018-02-02
2018-01
Kalibrierverfahren / Calibration Procedure: VYDI/VDE2648, Blatt 1: Oktober 2009
Sensoren und Messsysfeme firdie Drehwinkelmesstng, Direkt messende Drehwinkefmesssysteme
Kalibriereinrichtung / Calibration device : Gebrauchsnormal Drehwinkel QD-ANG-EXT-002
2.1 Erw. Messunsicherheit/ Exp. Uncertainty Uger 0,05 8
Drehwinke! / Angle
2.2 Gebrauchsnormal / Reference transducer : ERN 180, #36640274
Drehwinkei / Angle
2.3 Anzeigegerat / Indication device : ND281B
Seriennummer / Serial number : #121783960A
Hersteller / Manufacturer : Dr. Johannes Heidenhain GmbH

2.4 Drehmomentsensor in der Winkelkalibriereinrichtung / torque transducer in angle calibration station
2.5.1 Drehmomentsensor / Torque transducer -
2.5.2 Erw. Messunsicherheit -
/ Exp. Uncertainty (k = 2) -

2.5 Anschlusskabel Winkel / Input cable angle : fest am Verstarker angeschlossen

2.6 Einspannteile / Adaptors : Innenvierkant 1/2" fest verstiftet
2.7 Ruckfuhrung / Traceability : Laborintern via KS194, D-K-19057-01-00, 09/2017
Kalibriergegenstand / Calibration device : FTY 10 - SCS.0010.C4.1.0016 - -
3.1 Anzeigegerat/ Indication device : FTY
Seriennummer / Seriaf number : FTY.017
Hersteller / Manufacturer : SCS Concept
3.2 Einstellung des Anzeigegerates / Speisespannung / Supply voltage : 5VDC
Settings of the indication device : Filtereinstellung / Filter settings : keiner
Ziffernschritt / Numeral resolution 0,250000
Schwankung / Fluctuation : 0
Anzeigeeinheit / indication unit : 8
3.3 Anschlusskabel / Input cable : =
3.4 Einspannteile / Adaptors : Vierkant-Square 10mm (3/8") M
3.5 Justierwert Drehwinkel / adjustment angle vaiue :
vor Kalibrierung / before calibration : 1440 Impulse / 360°
nach Kalibrierung / affer calibration : 1440 Impulse / 360°

3.6 Justierwert Eigenverbiegung / adjustment self-deflexion :
vor Kalibrierung / before calibration : -
nach Kalibrierung / affer calibration : -

Kalibrieranordnung / Calibration installation :
4.1 Einbaulage / Mounting positions : horizontal
4.2 Definierte Nullmarke / Zero reference mark : Nein

Umgebungsbedingungen / Ambient conditions :
5.1 Kalibriertemperatur / Calibration temperature :

vor Kalibrierung / before calibration : 241 °C

nach Kalibrierung / after calibration : 23,7 °C
5.2 Temperaturgradient / Gradient of temperature : < 0,2 K/Stunde (wahrend der Messung)
5.3 Relative Luftfeuchtigkeit / relative humidity : 37 %
5.4 Ort der Kalibrierung / Place of calibration : Mob Lab10 Kronwieden

Zusitzliche Angaben ! Additional information :

Berechnete Werte sind um die jewsilige Nullanzeige reduziert. Die Ergebnisse sind in der letzten Stelle gerundet. Calculated values are reduced by the respective zero signal. The calculated

walues are rounded in the last decimal. Die zu erwartenden Abweichungen durch de Einflisse der Planlautabweichung {p) und Exzentritatsabweichung (e) sind in der erweiterten

Messunsicherheit UREF der Kalibriereinrichiung bertclsichtigt. Die Einflusse der Drehgeschwindigkeit v und des Drehmomentes mwurden gemal Kundenwunsch nicht ermittelt. Die Deutsche
Akkreditierungsstelle ist Unterzeichner der multilateralen Ubereinkommen der European co-operation for Accreditation {EA) und der Intemational Laboratory Accreditation Cooperation {ILAC) zur

gegenseitigen Anerkennung der Kalibrierscheine. Die weiteren Unterzeichner innerhalb und auBerhalb Europas sind den Internetseiten von EA {www eurcpean-accreditation org) und ILAC
(www.ilac.org) Zu entnehmen

Nachster Kalibriertermin gemaR Kundenvorgabe (12 Monate): 31.01.2019
Q-direct GmbH Telefon: +49 8731 326 166 0
Zeppelinstr. 2 Telefax: +49 8731 326 166 9
D-84180 Loiching-Kronwieden E-Mail: info@q-direct.eu
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7 Auswertung / Analysis

7.1 Kalibrierergebnis / Calibration results [ Vollstindiges Kalibrierergebris |
Messpunkt Anzeigewert Anzeigewert Wiederhol- Anzeige- Standard Erw. Mess-
WI-KE Priifling prazison abweichung Messunsicherh. | unsicherheit '
Measuring point Indication Indication Cal Resuft Uncertainy Exp. Uncertainty
axin © Xin © sin° Yyin © uine U (k=2) in °
0,00 0,00 0,06 0,00 0,12 0,24
30,00 30,18 0,18
60,00 60,26 0,26
90,00 90,12 0,12
120,00 120,20 0,20
150,00 150,13 0,13
180,00 180,26 0,26
210,00 210,15 0,15
240,00 239,97 -0,03
270,00 270,18 0,18
300,00 299,79 -0,21
330,00 329,07 0,03
360,00 360,06 0,08

HECCHNWIDIODUVOZErR«=-—IHNTMTMOOEDP>

Angegeben ist die enwaitarte Massunsicherhait, die sich aus der Standardmassunsicherheit durch Multiplikation mit dem Erweiterungsfaktor k = 2
ergibt. Sie wurde gemaB DKD-3 ermittelt. Der Wert der MessgraBe liegt mit einer Wahrscheinlichkeit von 95 % im zugeordneten W erteintervall.

Stated is the expanded uncertainty, which is obtained by muitiplving the standard uncertainty by the coverage factor k =2. This has been
determined in accordance with Guidefine DKD-3. The value of measurement corresponds to a coverage probability of 95%.

Der Startpunkt der Messreihen erfolgte von einer undefinierten Nullmarke (USP - undefinierter Startpunkt). Die Messreihen kénnen
nicht zu einer moglichen Korrekurkurve herangezogen werden.

7.2 Darstellung der Ergebnisse in Diagrammen / Results in diagrams

Anzeigeabweichung Yjin ©

05 -
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02 |

I

Anzeigeabweichung Y;in ©
=
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—

Iy = a0 60° 90° 120" 150° 180  210° 216 2700\ 200° )

02 |

03

A S Anzeigewert WI-KE oK in ®

——Yjin °(AL) —m—Yjin °(L-X)

Q-direct GmbH Telefon: +49 8731 326 166 0
Zeppelinstr. 2 Telefax: +49 8731 326 166 9
D-84180 Loiching-Kronwieden E-Mail: info@q-direct.eu
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8 Messdaten / measuring data in°
8.1 Wiederholprizision / Repeatability
#1 #2 #3 #4 #5
RPM 1,5 1,5 1,5 1,5 1,5 U/min - rpm
USP .890°CW 90,34 90,25 60,25 90,18 00,25
Der Startpunkt der Messreihen erfolgte von einer undefinierten Mullmarke (USPF - undefinierter Startpunkt). Die Messreihen kdnnen nicht zu
einer moglichen Korrekurkun/e herangezogen werden
8.2 Anzeigeabweichung / Error of indication
Drehrichtung Rechts / Direction of rotation CW
Oy in ° Xin © Xin © Xinl Xinl . . .
K .m .m ".l me ".l e Anzeigeabweichung Y in °
Reihe 1 Reihe 2 Reihe 1 Reihe 2
0,00 0,00 0,00 4
A 30,00 30,19 30,17 ‘
B 60,00 60,26 60,26 Lo
¢l 90,00 90,13 90,12 > 02
D 120,00 120,28 120,13 g 0,1
E 150,00 150,08 150,18 § a , . . ,
F 150,00 180,19 180,32 2.7 90° 180° 270 V 380°
G 210,00 210,12 210,17 _% .
H 240,00 239,80 240,13 E‘ '
| 270,00 270,29 | 270,07 e
J 300,00 209,85 209,73 Uik Anzeigewent WIKE aKin °
K 330,00 330,04 32,91 —e— X FRalhe tin° —m— XFelhazin=®
L 360,00 360,21 359,91
Drehrichtung Links / Direction of rotation CCW
Oy in ° Xin Xin © Xinl Xinl . . .
K .m .m ".l me ".l me Anzeigeabweichung Y in ©
Reihe 1 Reihe 2 Reihe 1 Reihe 2
t 1
" L 09
N £ 08
0 > o7
P g ols
20
Q G 05
g v
R £ 04
| Bosz
T
T £ 02
u < 0,1
v ] : . T
0° 90° 180° 270° 360°
\I)\(fi —e— X Raihe fin © —®— X Raiha 2in ©
Der Startpunkt der Messreihen erfolgte von einer undefinierten Nullmarke (USP - undefinierter Startpunkt). Die Messreihen kdnnen nicht zu einer maglichen
Korrekurkurye herangezogen werden
Q-direct GmbH Telefon: +49 8731 326 166 0
Zeppelinstr. 2 Telefax: +49 8731 326 166 9
D-84180 Loiching-Kronwieden E-Mail: info@g-direct.eu

Page 96



	1. Overview of the cm0F  – cmk1F  values
	2. Machine capability analysis
	2.1 Machine capability analysis 808 000 001
	2.1.1 Screw joint 30  (hard) Set point 2,25 Nm (30%)
	2.1.1.1 Screw joint 30  (hard) Set point 2,25 Nm (30%) 25/100
	2.1.1.2 Screw joint 30  (hard) Set point 2,25 Nm (30%) 75/100

	2.1.2 Screw joint 360  (soft) Set point 2,25 Nm (30%)
	2.1.2.1 Screw joint 360  (soft) Set point 2,25 Nm (30%) 25/100
	2.1.2.2 Screw joint 360  (soft) Set point 2,25 Nm (30%) 75/100

	2.1.3 Screw joint 30  (hard) Set point 3,5  Nm (80%)
	2.1.4 Screw joint 360  (soft) Set point 3,5 Nm (80%)
	2.1.6 Screw joint 360  (soft) Set point 4,00 Nm (100%)

	2.2 Machine capability analysis 808 000 003
	2.2.1 Screw joint 30  (hard) Set point 2,25 Nm (30%)
	2.2.2 Screw joint 360  (soft) Set point 2,25 Nm (30%)
	2.2.3 Screw joint 30  (hard) Set point 3,50 Nm (80%)
	2.2.4 Screw joint 360  (soft) Set point 3,50 Nm (80%)
	2.2.5 Screw joint 30  (hard) Set point 4,00 Nm (100%)
	2.2.6 Screw joint 360  (soft) Set point 4,00 Nm (100%)

	2.3 Machine capability analysis 808 000 010
	2.3.1 Screw joint 30  (hard) Set point 2,25 Nm (30%)
	2.3.2 Screw joint 360  (soft) Set point 2,25 Nm (30%)
	2.3.3 Screw joint 30  (hard) Set point 3,50 Nm (80%)
	2.3.4 Screw joint 360  (soft) Set point 3,50 Nm (80%)
	2.3.5 Screw joint 30  (hard) Set point 4,00 Nm (100%)
	2.3.6 Screw joint 360  (soft) Set point 4,00 Nm (100%)


	3. Machine capability analysis > 600 rpm
	3.1 Machine capability analysis 808 000 001
	3.1.1 Screw joint 60  (hard) Set point 2,25 Nm (30%) Speed 1000 rpm (50%)
	3.1.2 Screw joint 60  (hard) Set point 2,25 Nm (30%) Speed 1000 rpm (50%)


	1. Certificates
	1.1 Calibration certificate torque and angle sensor
	1.1.1 Calibration certificate torque and angle sensor 2 Nm
	1.1.1 Calibration certificate torque and angle sensor 10 Nm

	1.2 Measurement capability analysis torque and angle sensor
	1.2.1 Measurement capability analysis torque and angle sensor 2 Nm
	1.2.2 Measurement capability analysis torque and angle sensor 10 Nm

	1.3 Calibration laboratory for the measuring quantity torque and angle
	1.3.1 Calibration laboratory for the measuring quantity torque and angle 2 Nm
	1.3.2 Calibration laboratory for the measuring quantity torque and angle 10 Nm



