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. BOSCH Homologation EXACT 12V-6-670

1. Overview of the cm?! — cmk? values

Torque range Test data 0% 30% 80% 100%
1,5 Nm 6,0 Nm 30° | 360° 30° | 360 ° 30° 360 ° 30° 360°
Tool Serial number Torque 1,5 Nm 2,85 Nm 5,1 Nm 6,00 Nm
Tolerance +10 %
Upper tolerance limit 1,65 Nm 3,14 Nm 5,61 Nm 6,60 Nm
Lower tolerance limit 1,35 Nm 2,56 Nm 4,59 Nm 5,40 Nm
g Speed (max.) 600 (670) rpm
“; 031 000 001 Machine 1 cm 2,46 2,18 3,13 2,97 3,28 2,26 3,34 2,72
S cmk 2,08 1,72 3,04 2,58 2,56 2,20 2,33 2,07
% 031 000 007 Machine 2 cm 2,75 2,26 2,52 2,25 3,18 3,00 2,88 2,33
cmk 2,55 2,10 2,52 2,13 2,62 2,61 2,71 2,16
031 000 015 Machine 3 cm 2,74 3,36 2,90 2,28 2,32 2,27 2,72 2,23
cmk 2,01 3,00 2,76 2,15 2,29 2,19 2,16 2,21
Min cm/cmk cm 2,46 2,18 2,52 2,25 2,32 2,26 2,72 2,23
cmk 2,01 1,72 2,52 2,13 2,29 2,19 2,16 2,07
Battery: Undervoltage detection: Weight (w/o / 2,0Ah / 6,0Ah battery) Sound pressure level: Break between measurements: Room temperature:
GBA 12V 6,0 Ah (1 607 A35 06F) Yes 0,66 kg /0,83 kg /1,07 kg <70 dB(A) 2 sec. 21°C

! machine capability
2 position of machine capability
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Homologation EXACT 12V-6-670

2. Machine capability analysis

2.1 Machine capability analysis 031 000 001
2.1.1 Screw joint 30° (hard) Set point 1,5 Nm (0%)

'I-._\ Schrauber: 3.602.D096.400_031000001 Exact 12V 6-670 tested at: 23.11.2020 15:51:10 Wurst
@ B osc H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0002C410001
N PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data

Cm: 2,46 (>=2) Nm
Cmk: 2,08 (>=1,67) 1,65 T
Lower tol.: 1,35
Lower tol.: 1,65 1,6 1
Nominal: 1,5
Maximum: 1,59 1,55 1
Minimum: 1,48
X-Horizontal: 1,52 15 L
s: 0,02
x+3s5:1,58 1,45 - |
x-3s:1,46 l
Number of values: 100 14 |
T |
Angle: 30 |
Speed: 600 rpm Las IL
1,25 13 L7 L75 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
1,65
1,6
1,55
1,5
1,45
1,4
135 | m—m—— e e e e e — uT
Values
1) 1.51 Nm/32° 2) 1.52Nm/34° 3) 1,5Nm/31° 4) 1,52Nm/33° 5) 1.54 Nm/31° 6.) 1.54Nm/31* 7.} 1.48 Nm/30° 8.) 1,53 Nm/30° 8) 1.5Nm/28" 10.) 1.58 Nm /34 11.) 1,54 Nm/33° 12)) 1.52Nm/31°
13.) 1.52Hm/31* 14.) 149 Nm/30° 15) 1,52 Nm/32* 16.) 1.54Nm/31° 17.}) 1.55Nm/ 34° 18.) 1.5Nm/30° 19.) 1.51 Nm/2¢* 20.) 1.48Nm/28° 21} 1,54 Nm/32® 22) 1.52Nm/30° 23) 1,56 Nm/32° 24) 1,54 Nm/30°
25) 153Nm/31* 26.) 148Nm/20° 27) 1,53 Nm/30° 28) 1.52Nmj31° 20.) 152Nm/32° 30.) 1.53Nm/31* 31) 1.51 Nm/30® 32) 1,51 Nm/30° 33) 1,52 Nm/31° 34) 151 Nm/30° 35) 1,54 Nm/31° 36.) 1,52Nm/30°
37) 1.52Nm/31* 38) 148Nm/20° 30) 1,52 Nm/30° 40) 1.52Nmj32° 41) 156 Nm/32° 42) 153Nm/30° 43) 1.52Nm/33* 44) 15Nm/27* 45) 152 Nm/31* 46) 1.52Nm/33* 47) 1,58 Nm/31® 48)) 153 Nm/31°
48.) 1.52Nm/32° 50.) 1.51Nm/28" 51.) 1.54 Nm/30° 52.) 1.52Nm/32° 53.) 1589 Nm/34° 54) 1.52Nm/32° 55.) 1.52Nm/31* 56.) 149 Nm/31° 57.) 1.51 Nm/30° 58) 1.52Nm/32° 58.) 1.56 Nm/32° 60.) 1.53Nm/31°
61.) 1.52Nm/ 30" 62.) 1,52Nm/30° 63.) 1,51 Nm/31" 84.) 1.51Nm/31° @5.) 1,55Nm/33° 66.) 1.52Nm/32" 67.) 1.5 Nm/32° 68.) 140 Nm/28° 68.) 1,52 Nm/32* 70.) 1.52Nm/31" 71.) 1,57 Nm/32® 72)) 1.52Nm/30°
73) 1.53Nm/31* 74.) 1.51Nm/30* 75.) 1,52 Nm/20° 76.) 1.52Nm/32° 77.) 1.55Nm/33° 78.) 1.52Nm/32* 79.) 1.52Nm/33* €0.) 1,5Nm/2¢* 81.) 1,51 Nm/2¢° 82.) 1.53Nm/32* 83) 1,54 Nm/32°® 84.) 1,53 Nm/31°
85.) 1.53Nm/31* 86.) 1.51Nm/2¢* 87 1,54 Nm/31* 88.) 1.54Nm/30° 80.) 1,55Nm/32° 90.) 1.52Nm/32* 81) 1.52Nm/31* 82) 1,51 Nm/32® 83) 1,54 Nm/30° 84.) 1,52 Nm/30° 85.) 1,55 Nm/32° 96.) 153 Nm/31°
97.) 1.51Nm/30° 08) 1,5Nm/20° ©00.) 1,51 Nm/30° 100.) 1,52 Nm/30°
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BOSCH Homologation EXACT 12V-6-670

2.1.1.1  Screw joint 30° (hard) Set point 1,5 Nm (0%) 25/100
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BOSCH Homologation EXACT 12V-6-670

2.1.1.2  Screw joint 30° (hard) Set point 1,5 Nm (0%) 75/100

177 o1l noml  uTl
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Homologation EXACT 12V-6-670

2.1.2 Screw joint 360° (soft) Set point 1,5 Nm (0%)

I_x Schrauber: 3.602.D96.400_031000001 Exact 12V 6-670 tested at: 23.11.2020 15:46:17 Wurst
(@I) B os‘ H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0002C410001
= PT-BI/EXG-Mt 6s(xx 3s): OK
Frequency Chart Statistical data
Cm: 2,18 (>=2) Nm
Cmk: 1,72 (>=1,67) 165 T --mmpooe-
19 Lower tol.: 1,35 I
i . i Lower tol.: 1,65 16 + I
. |
| r&ﬂss | Nominal: 1,5 |
| | Maximum: 1,51 1,55 + :
: jl1] I Minimum: 1,41 ""lri""
I 1 I X-Horizontal: 1,47 15 + = -
| | s:0,02
: 6 I X + 3s: 1,54 1,45 +
I 4 I x-3s:1,4
] | Number of values: 100 - [
14+ ---oql---
| | Angle: 360 |
S —
L Speed: 600 rpm Las lL
1,25 13 1,35 1.4 145 1,5 1,55 1.6 1,65 1,7 1,75 Precision Class: 2 Toleranz +/-10% ’
Single Value Card
Nm
65  —————— - - — - - - - - —— — — —— T
1,6
1,55
x+3s
1,5
1,45
14
1,35
Values
1.) 1,45 Nm/ 338" 2) 1.5Nm/358° 3.) 145Nm/ 345 4.) 1,5Nm/356° 5) 147 Nm/351° 6.) 1,489 Nm/355° 7.) 1.44 Nm/336° 8.) 146 Nm/338° 8.) 147 Nm/352° 10) 1.5Nm/363° 11.) 148 Nm/342° 12) 148 Nm/354"
13.) 1,44 Nm/333° 14} 1,48 Nm/352° 15) 1,42 Nm/322° 16) 1.5Nm/381° 17.) 148Nm/344° 18) 149Nm/3568° 19) 146Nm/340° 20 148 Nm/340° 21) 1,48 Nm/340° 22) 148 Nm/350° 23.) 148 MNm/350° 24) 149 Nm/356°
25.) 1,44 Nm/3368° 26.) 140 Nm/356° 27.) 1,43 Nm/320° 28) 1.48Nm/348° 20) 147Nm/346° 30) 148Nm/353° 31) 145Nm/338° 32) 145Nm/336° 33) 143 Nm/324° 34) 146 Nm/344° 35) 148 Nm/352° 36) 146 Nm/340°
37.) 144 Nm /3207 38) 148 Nm/352° 39.) 1,42 Nm/322° 40) 1.48Nm/348° 41) 144Nm/331° 42) 148Nm/348° 43) 141MNm/320° 44) 151 Nm/384° 45) 147 Nm/346° 48) 1.5Nm/357° 47.) 147 Nm/344° 48) 1,51 Nm/381°
49.) 1,46 Nm/ 3368° 50) 140 Nm/356% 51.) 1,46 Nm/340° 52) 1489Nm/354° 53) 147Nm/344° 54) 1,5Nm/354"° 55) 144 Mm/337° 56) 147 Nm/345° 57) 148 Nm/355° 58) 148 Nm/348° 52) 148 Nm/348° @&0) 1,48 Nm/350°
61.) 1.45Nm/338° 62) 1,51 Nm/364" 63.) 145Nm/338° ©64.) 1.48Nm/344° @5) 146Nm/344° ©66) 1.5 Nm/ 360" 67.) 147 Nm/350° 68) 146 Nm/343° 60) 1.45Nm/338° 70) 146 Nm/342° T71.) 1489 Nm/355" 72) 147 Nm/ 348"
T3.) 143 Nm/328° T4} 148 Nm/356° 75.) 1,44 Nm/336° 76) 148Nm/352° 77.) 148Nm/351° 738) 148Nm/350° 79) 146Nm/3456° 80) 146 Nm/342° 81) 144Nm/336° 82) 146 Nm/344° 83) 140MNm/353° B84) 148 Nm/352°
85.) 1,43 Nm/330° 86.) 1.5Nm /355" 87.) 145Nm/338° 88) 1.5Nm/358° 80.) 1.44Nm/337° 00) 149Nm/352° 01) 146Nm/344° 02) 147 Nm/345° 03) 145Nm/334° 0O4) 1428Nm/351° 05) 140Nm/352° ©06) 1,5Nm/360°
87.) 1.41Nm/318° 88) 1,5Nm/380° 99.) 1.45Nm/337° 100) 1,5MNm/361°
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. BOSCH Homologation EXACT 12V-6-670

2.1.2.1  Screw joint 360° (soft) Set point 1,5 Nm (0%) 25/100

A0 140 420 00
Angle ()
3.602.096.400

Page 9



BOSCH Homologation EXACT 12V-6-670

2.1.2.2 Screw joint 360° (soft) Set point 1,5 Nm (0%) 75/100

Torque (N m)

o N 0 0 0 0 0 0 %

2 40 680 80 100 120 140 160 180 200 220 240 260 280 300 320 340 380 380 400

Angle (°)
3.602.096.400
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Homologation EXACT 12V-6-670

2.1.3 Screw joint 30° (hard) Set point 2,85 Nm (30%)

I_x Schrauber: 3.602.D096.400_031000001 Exact 12V 6-670 tested at: 23.11.2020 15:19:48 Wurst
(‘U I) B OS‘ H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
S PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Cm: 3,13 (>=2) Nm
Cmk: 3,04 (>=1,67)
20 Lower tol.: 2,56
13 3,06 +
i i Lower tol.: 3,14
I | 6 I Nominal: 2,85
| ] | Maximum: 2,93 2,9 T
| | Minimum: 2,78
| | :
| | X-Horizontal: 2,86 2,86 +
| . | s: 0,03
l 6 l x + 3s: 2,95 276 1+
| | x-3s:2,77
3
| | Number of values: 100 266 1
| | Angle: 30
S —k
I Speed: 600 rpm - L
2,46 2,56 2,66 2,76 2,86 2,96 3,06 3,16 | Precision Class: 2 Toleranz +/-10% ’
Single Value Card
Nm
- - - - - - - - - - - - - - - - - - — - - - - ——— - ——— — — — — — — 0T
3,06
2,96 x+3s
2,86 %%%%Agﬁ—
2,76 ®-3s
2,66
256 —m—m——————— e e e — = uT
Values
1.) 2,87 Nm/32® 2) 2B84Nm730° 3) 286 Nm/31® 4) 2,88 Nm /33 5£) 2.8 Hm/3D* 6.) 2,80 Nm/31® 7.} 2,87 Nm/30° 8.) 2.85 Nm/30® @) 2,88 Nm/31® 10.) 2.82 Nim{30° 11.) 28 Hm/32* 12)) 2,88 Nm/31*
13.) 2,86 Nm/ 30" 14) 2,82 Nm/28* 15) 2,87 Nm/30* 16.) 2.82 Nm/30° 17.} 2,89 Nm/J31* 18.) 2,89 Nm/32° 18.) 2.88 Nm/31* 20.) 2,85 Nm/30* 21) 2,88 Nm/ 307 22) 2.83 Nm/30* 23) 2,88 NmiJ31® 24) 2,85Nm/30°
25) 2B8Nm/31* 26) 281 Nm/29" 27.) 2,88 Nm/31° 28.) 2.8HNm/30° 208} 2,86 Nm/31° 30.) 2,87 Nm/32° 31.) 2.86Nm/31° 32) 2,84 Nm/30° 33) 2,88 Nm/ 307 34) 2.79 Nm/30° 35.) 28Nm/30° 36.) 2,86 Mm/30°
37) 28 MNm/3z® 3B.) 2,81 Nm/30" 39) 2,87 Nm/30% 40.) 2.84 Nm/30° 41.) 2,88 Nm/32* 42) 2,89 Nm/ 317 43.) 282 Nm/31* 44) 2,83 Nm/ 20 45 2,889 Nm/31° 46.) 2.82 Nm/30* 47.) 2,88 Nm/J31® 48.) 2,88 Mm/30°
48.) 2,87 Nm/31* 50.) 2,85Nm/31* 51.) 2,85 Nm/30° 52.) 2.86Nm/31° 53.) 29Nm/32° 54.) 287Nm/31®  §5) 2.85Nm/30° 56.) 2.8 Nm/30" 5£7.) 2,868 Nm/ 207 58) 2.8Nm/20° 59.) 2,80 Nm/30® 60.) 2,83 Nm/30°
61.) 2,84 Nm/J31* 62.) 2,83 Nm/30" 63) 2,84 Nm/30" 84.) 2.81 Nm/30° B5.) 2,8 Nm/32° 66.) 2,87 Nm /32" 67.) 2.8BMNm/31* B88.) 2,85 Nm/30* 68.) 2,86 Nm/ 307 TO.) 2.85 Nm /30 71.) 2,88 NmJ3z® 72) 2,85Nm/30°
T3) 2,88 Nm/J 32 T4) 2,83 Nm/28° T5) 2,82 Nm/32* T6.) 2.88 Nm /32" 77.} 2,93 NmJ 33* T8) 2,89 Nm/33° TO.) 282 Mm/31* 80.) 2,86 Nm/ 28 81) 2,87 Nm/30° 82) 2.85 Nm/30* 83.) 2,88 NmJ31® 84) 2,86 Nm/30°
85) 2,89 Nm/31* 86.) 2,82 Nm/28* 87) 2.85Nm/30° 88) 2.8 Nm/20° 80.) 2,86 Nm/31* 80.) 2,84 Nm /307 81.) 2.84 Nm/29% 82.) 2,8 Nm/29% 83) 2,84 Nm/ 307 84) 2.85 Nm /28 85.) 2,87 Nm/J3D® 96.) 2,87 Nm/30°
87.) 2,86 Nm/ 30* 88) 2,78 Nm/28* 99) 2,84 Nm/29° 100.) 2,83 Nm/26°
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BOSCH

Homologation EXACT 12V-6-670

2.1.3.1  Screw joint 30° (hard) Set point 2,85 Nm (30%) 25/100

Ll nom[  wl

-85 a0 -85 -80 -75 -0 B2 -60 -55 -50 45 -40 =35 -30 25 =20 -15
Angle ()

3.602.096.400
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BOSCH

Homologation EXACT 12V-6-670

2.1.3.2

Screw joint 30° (hard) Set point 2,85 Nm (30%) 75/100

35-
34
33°
32
31

289
28
27
26
25
24
23
22
21

19
Z4p]
ESES
"1‘5-5
157
14-
13
121
117

ITE
08
07
06
05

04

u:rr-[jn

02
[if]

LTl noMl vl
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. BOSCH Homologation EXACT 12V-6-670

2.1.4 Screw joint 360° (soft) Set point 2,85 Nm (30%)

I-I_-“ Schrauber:  3.602.096.400_031000001 Exact 12V 6-670 tested at: 23.11.2020 15:15:26 Wurst
(@___‘1) BOS‘ H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
e PT-BI/EXG-Mt 6s(xt 3s): OK
Frequency Chart Statistical data
Cm: 2,97 (>=2) Nm
Cmk: 2,58 (>=1,67)

18 Lower tol.: 2,56
i 17 i Lower tol.: 3,14 308 1
I | Nominal: 2,85
| | Maximum: 2,89 2,56 T
: 121 ¢ : Minimum: 2,74
I | X-Horizontal: 2,81 2,86 1
I 8 | 5: 0,03
| | x+3s:2,91 2,76 1
: ; I x-3s:2,71
| [ Number of values: 100 266 -
| | Angle: 360
r X

I Speed: 600 rpm Jee
2,46 2,56 2,66 2,76 2,86 2,96 3,06 3,16 Precision Class: 2 Toleranz +/-10% '

Single Value Card

Nm
3,06
2,96
X+3s
2,86 R A 2 g ) 8 o Py
2,76
x-3s
2,66
256 | —m———— e e e e ut
Values
1.} 2.8 Nm/350° 2) 2BNm/358° 3.) 2,79 Nm/355° 4.) 2,83 Nm/348° 5.) 2,8 Nm/361° 6.) 2.8 Nm/ 358" 7.) 2,8 Nm/338° B8.) 2,79 Nm /358 9.) 2,78 Nm/ 353 10.) 2,84 Nm /348" 11.) 2,78 Nm/354° 12} 2,83 Nm /388"
13.) 2,78 Nm/358° 14.) 2,81 Nm/353° 15.) 2,84 Nm /364" 16.) 2,82 Nm/368° 17.) 2,84 Nm/357* 18) 287 Nm/378* 18) 2.8 Nm/380° 20.) 2,78 Nm/347° 21) 282Nm/385° 22)) 282Nm/373° 23) 2,81 Nm/335° 24 2,78 Nm/342°
25.) 2,8 Nm/324° 26.) 2,77 Nm/361°27.) 274 Nm /328" 28) 2,78 Nm/332° 20.) 2.8 Nm/340° 30.) 276 Nm/340* 31) 2,8 Nm/325° 32) 2,78 Nm/366° 33) 2,77 Nm/338° 34) 284 Nm/336° 35) 2,81 Nm/372° 36.) 2,70 Nm/346°
37.) 2.8 Nm/325° 38) 2,78 Nm/385° 30.) 278 Nm /345" 40.) 2,81 Nm/338° 41) 2,82 Nm/355° 42) 282Nm/343° 43) 274 Nm/3356° 44,) 2,85Nm/334° 45) 278Nm/384° 46) 2,81 Nm/355° 47) 2,84 Nm/362° 48.) 2,81 Nm/345°

49.) 276 Nm/341° 50.) 2.87 Nm/380° 51.) 2.81Nm /351" 52) 2,82 Nm/341° 53) 2.81Nm/352° 54) 284Nm/350° 55) 2,76 Nm/345° 58.) 2.82Nm/344° 57) 278Nm/344° 5B8) 28Nm/330° 50) 2.84 Nm/384° 8&0.) 2,82 Nm/344°
61.) 2,76 Nm / 344° 62} 2,84 Nm/344° 63.) 283 Nm /360" ©4.) 2,78 Nm/336° 65) 2.82Nm/355° 66) 283 Nm/353° 67) 2,79 Nm/352° 68.) 2,79Nm/341° B88) 278Nm/345° 70.) 2,85Nm/346° 71) 2,89 Nm/375° 72.) 2,86 Nm/356°
73.) 2,83 Nm/359° T4.) 2,84 Nm/353" 75.) 2,84 Nm /364" 786.) 2,8 Nm/340° 77.) 2.82Nm/356° 78) 2.83Nm/349° 79) 286 Nm/388° B80.) 2,78Nm/342° 81) 279Nm/342° B82) 2,86 Nm/384° 83) 286 Nm/362° 84.) 2,83 Nm/384°
85.) 2,82 Nm/345° 86.) 2,8 Nm/350° &7.) 2,86 Nm/363" 88.) 2,54 Nm/363° 88) 286 Nm/354° 90) 277 Nm/344° 91) 283 Nm/380° 82) 2,81 Nm/350° 83) 2,81 Nm/356° 94.) 2,85Nm/352° 85) 2,87 Nm/370° 98.) 2,75 Nm/332°
97.) 2,85 Nm/358° 88.) 2,8 Nm/356° £9.) 287 Nm/347" 100.) 2.28 Nm/368°
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Homologation EXACT 12V-6-670

2141

Screw joint 360° (soft) Set point 2,85 Nm (30%) 25/100

4

o ' ' T Py T T T v
600 560 -560 -540 520 -500 460 460 -440 420 400 .380 360 340 -320 -300 -260 260 .240 -220 -200 180 160 140 120 100 80

Angle (%)
3.602.096.400

60 40 20

0

20

I

80 60 100 120 140 160 180 200 220 240 260 260 300 320 40 360 360 400
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Homologation EXACT 12V-6-670

(N m)

0 e ey e
-600 -580 -560 -540 -520 -500 -480 -460 -440 -420 -400 -380 -360 -340 -320 -300 -280 -260 -240 -220 -200 -180 160 140 -120 -100 -80 .60 40 -20 O 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

2.1.4.2 Screw joint 360° (soft) Set point 2,85 Nm (30%) 75/100

Angle (°)
3.602.096.400
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. BOSCH Homologation EXACT 12V-6-670

2.1.5 Screw joint 30° (hard) Set point 5,1 Nm (80%)

I-I_-\ Schrauber:  3.602.D96.400_031000001 Exact 12V 6-670 tested at: 23.11.2020 15:09:02 Wurst
@ BOS‘ H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
= PT-BI/EXG-Mt 6s(xt 3s): OK
Frequency Chart Statistical data
Cm: 3,28 (>=2) Nm
Cmk: 2,56 (>=1,67) 5,59 4
Lower tol.: 4,59
25
| | Lower tol.: 5,61
M : 539 +
I 4 I Nominal: 5,1
| a | Maximum: 5,16
: 6 : Minimum: 4,89 5,19 +
I 4 I X-Horizontal: 4,99
| i | s: 0,05
L] 4,99 +
| | X+ 3s:5,14 '
| 6 | x- 354,83
| 2 | Number of values: 100 4,79 +
I
| | Angle: 30 |
| I— )
| Speed: 600 rpm i
. 459 L ----lo-.
449 469 489 3,09 3,29 3,49 3.69 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
8 T e e oT
5,39
5,19 N .
A Py v A x+3s
4,99 —
4,79 x-3s
459 —m—m——— e ———————————— ut
Values
1.) 4,98 Nm /32* 2) 5Nm/32° 3.) 5,04 Nm/31% 4.) 5,00 Nm/32* 5.) 5,15 Nm/ 30" 6.) 5.04 Nm/27° 7.) 4,97 Nm/28* 8.) 4,05Nm/30° 9.) 4,99 Nm/28* 10.) 4,968 Nm/28° 11.) 5,04 Nm/20° 12) 5,03 Nm/30°
13.) 4,07 Nm/30° 14.) 5,02Nm/28° 15) 501 Nm/28* 16.) 4,00 Nm/28° 17.) 5,00 Nm/29° 18.) 5.01 Nm/20* 19.) 4,06 Nm/28* 20.) 4,94 Nm/28° 21.) 4,05 Nm/28° 22)) 4,07 Nm/20° 23) 5,05Nm/30° 24) 5Nm/30°
25.) 4,07 Nm/28° 26.) 405Nm/20° 27.) 4,80 Nm/28* 28.) 4,01 Nm/28° 20) 4,08 Nm/28° 30.) 5Nm/30° 31.) 408 Nm/28* 32) 4,92 Nm/2g° 33.) 4,03 Nm/28° 34) 4,04 Nm/20° 35.) 4,05Nm/28° 28.) 4,07 Nm/28°
37.) 4,95 Nm/28° 38.) 4,02Nm/27° 30.) 4,06 Nm/28* 40.) 4,06 Nm /28° 41) 5,02Nm/30° 42) 5,03 Nm/20° 43) 5Nmj20° 44.) 4,97 Nm /30° 45.) 4,056 Nm /30° 46.) 4,08 Nm/28° 47.) 5,11 Nm/20° 48) 5,02 Nm/28°
49.) 4,08 Nm/28° 50.) 5,03 Nm/28° 51.) 4,94 Nm/28* £2.) 4,06 Nm /28" 53.) 5,05Nm/28° 54) 5Nm/28° 55.) 4,05Nm/28% 568.) 4,93 Nm/27° 57.) 4,93 Nm/27° 58.) 4,068 Nm/20° 59.) 5,02 Nm/20° 80.) 5,03 Nm/28°
61.) 4,068 Nm/28° B62) 5Nm/28° 83.) 4,92 Nm/26° 84.) 5,01 Nm/28° 85) 5,13 Nm/30° B66.) 5,03 Nm/30* 67.) 4,08 Nm/28% B68.) 4,97 Nm/2g° 80.) 4,97 Nm/27° 70.) 4,97 Nm/20° 71.) 5,08 Nm/30° 72) 4,90 Nm/29°
73.) 4,9 Nm/20* 74) 402Nm/20° 75) 493 Nm/28* 78.) 4,97 Nm/29° 77.) 503 Nm/30° 78) 5.01 Nm/20° 79.) 5.04 Nm/30* 80.) 5,04 Nm /30° 81.) 5Nm/30* 82) 5Nm/28" 83) 5,18 Nm/31° 84) 5,04 Nm/28°
85.) 4,05 Nm/26° B86.) 4,08 Nm/28° 87.) 4,06 Nm/28* £88.) 4,06 Nm/29° 80.) 5,03 Nm/30° 00) 5.01 Nm/28* 01.) 402Nm/28* 02) 4,05 Nm/20° 03.) 4,01 Nm/28° 94.) 4,03 Nm/28° 85.) 5,03 Nm/20° ©8.) 4,00 Nm/28°
07.) 4,03 Nm/30° 08.) 5Nm/20° €9.) 5,04 Nm/28° 100.) 5.02 Nm/28°
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BOSCH Homologation EXACT 12V-6-670

2.1.5.1 Screw joint 30° (hard) Set point 5,1 Nm (80%) 25/100

5 il noml  utl
o Lo
L S P D B PO S S SO IO QY

Torque (N m)

96 -84 82 90 B8 86 84 62 B0 7B 76 74 72 70 B8 66 64 62 BO 53 56 54 52 50 48 46 44 42 40 38 36 -3¢ 32 30 28 26 24 22 20 1B 16 14 A2 A0 8 6 4 2 0 2 4 6 & 10 12 14 16 18 20 22 M4 26 28 30 32 M
Angle ()
3.602.096.400
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BOSCH Homologation EXACT 12V-6-670

2.1.5.2  Screw joint 30° (hard) Set point 5,1 Nm (80%) 75/100

58+ 1Tl wom[  wdl

-95 a0 -85 -80 =75 -7o -65 -60 55 -50 45 =40 =35 =30 -25 -20 1% -10 -5
Angle (°)
3.602.096.400
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. BOSCH Homologation EXACT 12V-6-670

2.1.6 Screw joint 360° (soft) Set point 5,1 Nm (80%)

I-‘_-\? Schrauber:  3.602.096.400_031000001 Exact 12V 6-670 tested at: 23.11.2020 15:05:28 Wurst
@ BOSCH Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
= PT-BI/EXG-Mt 65(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,26 (>=2) Nm
Cmk: 2,2 (>=1,67) 5,50 &
Lower tol.: 4,59
21 Lower tol.: 5,61
: ﬂi‘ : Nominal: 5,1 539 T
| | Maximum: 5,28
I 1 I Minimum: 4,91 5,19 |
I I X-Horizontal: 5,08
| | 5:0,08
[ [ X +35: 5,31 499 1
| | X - 35: 4,36
| | Number of values: 100 4,79 +
| | Angle: 360
R — Speed: 600 rpm
4,49 4,69 5,08 3,28 3,49 3,69 Precision Class: 2 Toleranz +/-10% e
Single Value Card
Nm
- T ot
5,39
X+3s
5,19
4,99
x-3s
4,79
459 | m——— e ut
Values
1) 5.14 Nm [ 386° 2) 5.01Nm/338° 3) 5,05Nm/350% 4.) 5,00 Nm / 366° 5.) 501 Nm/343° 6.) 5.00 Nm /352° 7.) 5,17 Nmf386° 8.) 4,08 Nm/348° 0.) 5,15Nm/381° 10.) 518 Nm/380° 11) 504 Nm/360° 12) 5,05Nm /353"

13) 5,12 Nm j 362° 14) 511 Nm/3686° 15) 5.1 Nm/388° 18.) 515 MNm/365° 17) 504 Nm/3568° 1B) 521 Nm/385° 10) 501Nm /361" 20) 509MNm /358" 21) 500Nm/3668° 22) 52Nmi372" 23) 5.00Mm /361" 24) 513 Nm /374
25.) 5.15 Nm Jj 366° 26.) 4,99 Nm/358° 27.) 528 Nm/388° 28) 5.09 Nm/360° 28) 5.13Nm/372° 30) 501Nm/384° 31) 507 Nm/364° 32.) 513 Nm /374" 33) 5.15Nm/376° 34.) 502 Nm/346° 35) 505MNm/351° 36.) 5,18 Nm/368°
37.) 5,07 Nm Jj 355° 38.) 5,05 Nm/355% 39.) 5,07 Nm/385° 40) 514 Nm/373% 41) 4.85Nm/354° 42) 522Nm/382° 43) 5,18Nm/380° 44.) 506 Nm /360" 45) 5,16 Nm/378% 46.) 508 Nm/367° 47.) 500 Nm/358° 48.) 5,06 Nm /3864
40.) 5,11 Nm/374° E60.) 4,01 Nm/351° 51.) 523 Mm/382° 52.) 4,00 Nm/334° 53) 504 Nm/340° 54) 51 Nm/348% 65.) 5,0BMm/340° 5B8.) 4,06 Nm/327° §&7.) 500 Nm/224° 58) 512Nm/388° 50.) 4,00 Mm/352° @&0.) 5,12 Nm /380
61.) 5,06 Nm j373° B2) 4,08 Nm/335° 63) 516 Nm /357" 64) 404 Nm /343" B5) 508 Nm/348° 66) 518Nm/358° &7) 504 Nm/350° @8) 405Nm/320° 60) 514 Nm/370° 70) 512Nm/361° 71) 506 HMm/348° 72) 521 Nm/372°
73.} 5,1 Nm/351° 74} 5 Nm/ 3547 75.) 511 Nm/355° 78.) 512Nm/354° 77.) 511 Nm/348° T7B) 512Nm/349° 79) 514 Nm/357° 80.) 499Nm/334° 81) 52Nm/374° 82.) 501 Nm/345% 83) 503 Nm/357° 84 5,08 Nm/345°
85.) 4,99 Nm/354° 88.) 4,96 Nm/344° 87.) 5,08 Nm/353° 88 506 Nm/346° 88) 5.14Nm/371* 80) 51 Nm/381° 21} 5,11 Nm/368° 92.) 5,089 Nm/362° @3.) 5.11 Nm/381° 94) 504 Nm/338* ©5) 508 Nm/345° 96.) 522 Nm /373
97.) 5,15 Nm/368° 98.) 4,05 Nm/332° 00.) 5,17 Nm/3B0® 100.) 4.94 Nm/340°
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BOSCH Homologation EXACT 12V-6-670

Torque (N m)

2.1.6.1 Screw joint 360° (soft) Set point 5,1 Nm (80%) 25/100

54 ol noml

W

-B00 -550 -500 -450 -400 -350 -300 -250 -200 =150 -100 =50 o S0 100 150 200 250 300 350

oo
Angle (°)
3.602.D096.400
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BOSCH Homologation EXACT 12V-6-670

2.1.6.2 Screw joint 360° (soft) Set point 5,1 Nm (80%) 75/100

Torque (N m}
W W
o=

w

660 640 620 60O -5G0 560 G40 630 600 480 460 440 420 400 360 -360 340 320 300 280 260 240 220 -200 180 -160 140 120 100 -80 60 -40 -20 O 20 40 60 80 100 120 140 160 160 200 220 240 260 280 500 330 340 360 38
Angle (°)

3.602.,096.400
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. BOSCH Homologation EXACT 12V-6-670

2.1.7 Screw joint 30° (hard) Set point 6,00 Nm (100%)

l-.l_-“ Schrauber:  3.602.D96.400_031000001 Exact 12V 6-670 tested at: 23.11.2020 14:46:13 Wurst
(FP BOS' H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
S PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Cm: 3,34 (>=2) Nm
Cmk: 2,33 (>=1,67) 66 |
Lower tol.: 5,4
| 20 | Lower tol.: 6,6 64 +
| ] I Nominal: 6
| | Maximum: 5,99 62 +
14 .
I I Minimum: 5,71
| I X-Horizontal: 5,82 6 &
| s | s: 0,06
| | .
| | Xx+3s5:6 58 4+
| I ®x-3s:5,64
| | Number of values: 100 oe
1 6T
| | Angle: 30 |
| I— ‘
! Speed: 600 rpm ]
- 54 L --e-deooos
5.3 5,5 37 5.8 6.1 6,3 6.5 6,7 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
6 | —m—m—— - oT
6,4
6,2
6 %x+3s
5,8
5.6 x-3s
54 | e ——— e ——— uTt
Values
1.) 5.82 Nm/[28° 2) 5T8Nm/28® 3) 5.85Nm/30° 4.) 5.83 Nm/ 29° 5) 573 Nm/29° B6.) 5.8MNm/28° 7.) 5.81 Nm/28" 8.) 578Nm/28° 8.) 5.85MNm /30" 10.) 578 Nm /28" 11.) 574 Nm/27* 12) 5.76 Nm /28"
13.) 58 Nm/27° 14.) 573 Nm /27" 15.) 583 Nm/28"° 16.) 5,81 Nm/28° 17.) 571 Nm/28° 18.) 577 Nm/27° 19.) 5,78 Nm/28* 20.) 5,74 Nm /28" 21.) 5,99 Nm/30° 22) 581 Nm/29° 23) 575Nm/27* 24) 5,83 Nm/28°
25) 582Nm /27" 26.) 579 Nm /28 27.) 5,86 Nm/28" 28.) 5,83 Nm /2@ 20) 5.73Nm/28" 30.) 578 Nm/28" 31.) 577 Nm/27" 32) 5,75Nm /28" 33.) 5.95Nm/29° 34.) 587 Nm /30" 35) 582Nm/28" 36.) 5,87 Nm /30"
37.) 5.84Nm/26° 38.) 581 Nm/28° 30.) 584 Nm/30° 40.) 5,88 Nm /28 41) 5.8Nm/28° 42) 58Nm/27" 43.) 5,84 Nm/30° 44) 577 Nm /28" 45.) 5,89 Nm/ 30° 40.) 5,85Nm/28° 47.) 577 Nm/28* 48.) 5,82 Nm /28"
49.) 581 Nm/28° 60.) 5,77 Nm/28* 51.) 5,85 Nm/30* 62.) 5,87 Nm /28 6§3.) 5.75 Nm/26° 54) 5.8 Nm/28" 66.) 5,77 Nm/28* £8.) 5,70 Nm /28" 6§7.) 5.88 Nm/28° 58.) 5,063 Nm/230* £0.) 5.85Nm/20° 60.) 5,82 Nm/28°
81.) 506 Nm/31° 62.) 5,86 Nm/30° 63.) 5,80 Nm/28*° B64.) 5,88 Nm/27° 85) 574 Nm/28° B66.) 579 Nm/28* 67.) 5,70 Nm/28* 88.) 5,79 Nm /28" 80.) 5.88 Nm/J30° 70.) 5,868 Nm/28° 71.) 585Nm/20° 72) 5,88 Nm/28°
73) 578Nm/286° 74) 578NmJ26° 75) 588 Nm/28° 78.) 587 Nm/31° 77) 578 Nm/31° 78) 5.83 Nm/28° 79.) 5.87 Nm/28* 80.) 5.85MNm /26" 81) 5.87 Nm/J28° 82) 5.85Nm/29* 83) 573 Nm/28* 84) 578 Nm/28°
85.) 576 Nm/28° 868.) 576 Nm/28° B7.) 582 Nm/30° 88.) 5.88 Nm /28 88) 577 Nm/28° B0.) 5.75Nm/28° 81.) 58 Nm/28" 82) 576 MNm/28" 83.) 5.87 Nm/28° 94) 5.85Nm/28°% 85) 5T5Nm/2T* 96.) 5.74 Nm/27°
87.) 5,76 Nm /28" 98.) 574 Nm/28° 99.) 584 Nm/30° 100.) 5.85 Nm/28°
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BOSCH Homologation EXACT 12V-6-670

2.1.7.1  Screw joint 30° (hard) Set point 6,00 Nm (100%) 25/100

LTl woMl Ul

=
02-

Angle (%)
3.602.096.400
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BOSCH

Homologation EXACT 12V-6-670

2.1.7.2

Screw joint 30° (hard) Set point 6,00 Nm (100%) 75/100

Torque (N m)
2 = 2 o o s LT L oW ol . o . o =@ o o P
Ok E B D = R T Wm MM R D ® WM E DDA NE®E® O A D®D O RE DD W R

-85 -an -85 -80

&0 55 -50 -45 -40

ol woMl uTl

|
|
|
|
0

£ —

\

\

\
-
\

‘ i
B
|
\
\
\
\
|
|
|
\
\
\
\
|
\
\
|
\
\
\
\
\
|
\
\
|
|
\

i
\
|
|
\
|
\
\
\
\
\
\
i
\
\
\
\
\
|
|
\
\
|
|
|
|
\

-35 -30 =25 -20 -15 -10 -5 o 5 10 15 20 25 30
Angle (°)
3.602.096.400
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® BOSCH

Homologation EXACT 12V-6-670

2.1.8 Screw joint 360° (soft) Set point 6,00 Nm (100%)

Schrauber:  3.602.096.400_031000001 Exact 12V 6-670 tested at: 23.11.2020 14:38:57 Wourst
BOS‘ H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
PT-BI/EXG-Mt 65(x+ 35): OK
Frequency Chart Statistical data
Cm: 2,72 (>=2) Nm
Cmk: 2,07 (>=1,67) 6,6 T
Lower tol.: 5,4
1818
i 17 i Lower tol.; 6,6 6,4
| 7‘— | Nominal: 6
| | Maximum: 6,03 62 1
| | Minimum: 5,7
I 10 I X-Horizontal: 5,86
| 9 J9 | s 6 -
| | 5:0,07
| | X + 3s: 6,08 sg 4
| | '
| 4 3 | X -3s5:5,64
| | Number of values: 100 56 L
J I Angle: 360 |
| ]
Speed: 600 rpm - l'
53 5.3 3.7 >9 6.1 6.3 6,5 6.7 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
6,6 | mm o e S e e e ()T
6,4
6,2
X+3s
6
5,8
56 x-3s
54 ——m——————— e — ut
Values
1.) 6Nm/380° 2) 596Nm/345° 3) 574Nm/329° 4) 597 Nm/364° 5) 581 Nm/347° 6.) 586Nm/328° 7. 6Nm/351° 8.) 599 Nm/354° 9) 587 Nm/354° 10.) 597 Nm/354° 11.) 587 Nm/344> 12.) 5,91 Nm/356°
13) 5,91 Nm/347° 14) 593 Nm/349° 15) 593 Nm/359° 16) 586 Nm/352° 17) S58Nm/329° 1B) 58Nm/354° 19) 585Mm/351° 20) 59Nm/349° 21) 58Nm/350° 22 589MNm/355° 23) 58Nm/355°  24) 530 Nm/346°
25) 5,86 Nm/341° 26.) 6,03Nm/367° 27.) 585Nm/342° 28) 603Nm/364° 29) 582Nm/351° 30) 578Nm/338° 31) 592Nm/352° 32) 591Nm/350° 33) 587Nm/352° 34) 582Nm/351° 35) 579Nm/330° 36.) 5,92Nm/358°
37) 5,9 Nm/f351° 38) 596 NmM/359° 33) 574 Nm/344° 40) 584 Nm/334° 41) S88Nm/3468° 42) S58Nm/339°  43) 58B8Nm/350° 44) 59Nm/343°  45) 586NmJ351°  46) 583INmM/351°  47) 589NmJ365  48) 572 Nm/321°
49) 5,92 Nm/336° 50.) 5,85Nm/336° 51.) 574 Nm/304° 52) 588Nm/361° 53) 578Nm/346° 54) 582Nm/352° 55) 59Nm/360° 56 5B8Nm/362° 57.) 574Nm/331° 5B) 588Nm/356° 59.) 58Nm/340°  60.) 5,82 Nm/350°
51) 5,86 Nm/353° 62) 593 Nm/362° 63) 575Nm/339° 64) 588Nm/356° 65) 575Nm/334° 66) 586 NmJ354° 67) 586 Nm/355° 68) 593Nm/365° 69) 571NmJ/341°  70) 593Nm/366° Ti) STINmJ347°  72) 57 Nmi3T*
73) 593 Nm/342° 74) 578Nm/334° 75) 579Nm/333° 76) 59Nm/337° 77) 574Nm/330° 7B) 586Nm/347° 79) 584 Nm/330° 80) 578Nm/335° 81) 583Nm/340° B82) 577Nm/334° B83) 574Nm/311° 84.) 584 Nm/351°
85) 5,84 Nm/357° BB ) 592 Nm/360° 87) 576Nm/345° B88) 583 Nm/354° 89) 578Nm/346° 90) 587 Nm/359° 91) 573 Nm/356° 92) 584 Nm/323° 93) 583Nm/350° ©94) 584 Nm/346° 05) S89Nm/358° 06) 578 Nm/344°
97) 5,92 Nm/359° 98.) 5,84 Nm/358° 99.) 5,83 Nm/341° 100) 5,94 Nm/340°
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BOSCH Homologation EXACT 12V-6-670

2.1.8.1 Screw joint 360° (soft) Set point 6,00 Nm (100%) 25/100

721 ol nom| utl
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N S ——_
i | \ |
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nNpM|
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|
|
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T
|
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|
|
|
|
-B50 600 =250 =500 -450 -400 -350 -300 =250 -200 -150 -100 =50 o 50 100 150 200 250 300 350 400
Angle ()

3.602.096.400
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BOSCH Homologation EXACT 12V-6-670

2.1.8.2 Screw joint 360° (soft) Set point 6,00 Nm (100%) 75/100

Torque (N m)
ooz z MR e
O T e S

08

Angle (°)
3.602.096.400
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. BOSCH Homologation EXACT 12V-6-670

2.2 Machine capability analysis 031 000 007
2.2.1 Screw joint 30° (hard) Set point 1,5 Nm (0%)

I_ Schrauber:  3.602.096.400_031000007 Exact 12V 6-670 tested at: 23.11.2020 13:33:15 Wurst
(F ) BOS‘ H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0002C410001
S PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,75 (>=2) Nm
Cmk: 2,55 (>=1,67) 1,65 T
Lower tol.: 1,35
25
| | Lower tol.: 1,65 16 +
| | Nominal: 1,5
| | Maximum: 1,56 1,55 +
: : Minimum: 1,46
I I X-Horizontal: 1,51 15 4
| | 5: 0,02
| | :
| 8 | x +3s:1,57 145 +
I I x-3s:1,46
| | Number of values: 100 1
a L
| | Angle: 30
| I— S .
Speed: 600 rpm L2
125 L3 135 La 155 16 165 L7 175 Precision Class: 2 Toleranz +/-10% ’
Single Value Card
Nm
1,65 — v — —————— et et e e e e ()T
1,6
X+3s
1,55
1,5
1,45 x-3s
1,4
135 | —m——— e ut
Values
1.} 148 Nm/30* 2) 1.5Nm/a0® 3) 1.5Nm/f30° 4) 1,52Nm/31° 5.) 1,53 Nm/30° 6) 1.53Nm/31° 7.) 1.5Nm/30° £8.) 148Nm/29° 9.) 1.49 Nm/30° 10.) 1,51 Nm/231* 11.) 1.5Nm/30° 12} 1,5Nm/30°
13) 1.5Nm/31* 14.) 1,46Nm/28° 15) 1.5Nm/31* 16.) 1,51 Nm /30" 17.) 151 Nm/20° 18.) 1.5Nm/30° 19.) 1,49 Nm/31* 20.) 1,48 Nm/28° 21) 1,49 Nm/29° 22) 152Nm/f32* 23) 1,51 Nm/31® 24) 1,51 Nm/30°
25.) 1,5Nm/20° 26.) 1,48Nm/20° 27) 15Nm/20° 28) 1,51 Nm/31° 20) 151 Nm/31° 30.) 1,52 Nm/30® 31.) 1.5Nm/30° 32) 1,5Nm/20° 33.) 151 Nm/30° 34) 151 Nm/31* 35.) 1,52Nm1/31* 36.) 1,52 Nm/31°
37.) 1.5 Nm /20" 28.) 1,51 Nm/31" 30) 15Nm/28° 40.) 1,52 Nm /30" 41) 154 Nm/31° 42.) 1,52 Nm/32*® 42.) 1.5 Nm/30® 44.) 1,51 Nm/30° 45.) 1.52 Nm /30" 48.) 1,53 Nm[f32° 47.) 151 Nm/32* 48) 1,54 Nm/31°
49) 1.5Nm/f32* 50) 1.5Nm/20° 51) 151 Nm/20° 52) 1.54 Nm/32° 53) 1.54 Nm/32* 54) 1.52 Nm/30° 55) 1.49Nm/31° 56.) 1.51 Nm/30° 57) 1.49 Nm/30* 58) 1.54 Nmf33° 59) 1.55Nm/32° 60) 1.51 Nm/31°
61.) 1.51 Nm/30° 62) 1.52Nm/31® 83) 15Nm/30° B4.) 1.53 Nm/32° 65) 1.56 Nm /32* 66) 1.52 Nm/31° 67) 1.49Nm/31% B8) 152 Nm/30° 68) 15MNm/31* 70) 1.54 Nmf31* 71) 154 NmJ32*® 72) 1.51 Nm/31°
73.) 1.49 Nm/30° 74.) 1.52ZNm/30° 75) 1.51Nm/31° 76.) 1.54 Nm /30" 77.) 1.54 Nm/32° 78.) 1.52Nm/32° 79.) 1.49 Nm/30° 80.) 1.52 Nm/32° 81.) 1.48 Nm/30° 82) 1.52Nm/32° 83.) 1.55Nm/32° 84.) 1.5Nm/30°
85.) 1.5Nm/31° 86.) 1.5Nm/30° &7) 148Nm/31" B8.) 1.52 Nm /29" 88.) 1.53 Nm/32° 80.) 1.51 Nm/31° 21.) 1.5Nm/31° €2.) 1.5Nm/32° 93.) 1.48 Nm/29° 94) 1.53 Nm/[32° 85.) 1.54 Nm/30° 96.) 1.51 Nm/32°
97.) 1,52 Nm/30° €8.) 1,51 Nm/30° €9.) 1.5Nm/30* 100.) 1.54 Nm/32®
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BOSCH Homologation EXACT 12V-6-670

2.2.1.1  Screw joint 30° (hard) Set point 1,5 Nm (0%) 25/100

ol nom[  uTl

e 4+ — -

Torque (N m)
) o
@ 2w
& o &

=
=)

2 0 2 4 6 B M 12 14 15 18 0 2 24 B W/ W 2 M
Angle (°)
3.602.D096.400 I
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BOSCH Homologation EXACT 12V-6-670

2.2.1.2 Screw joint 30° (hard) Set point 1,5 Nm (0%) 75/100

il nom[ vl

85 -6 B2 -80 78 76 T4 T2 7O 6@ 66 64 62 60 56 56 54 52 50 46 46 44 42 40 38 36 34 32 30 28 35 24 22 20 8 A6 -4 42 0 & 5 4 2 0 2 4 6 8 10 12 14 16 18 2™ 22 24 26 2\ A A2 M
Angle (7)
3.602.096.400

Page 31



® BOSCH

Homologation EXACT 12V-6-670

2.2.2 Screw joint 360° (soft) Set point 1,5 Nm (0%)

I-l_-\ Schrauber:  3.602.D96.400_031000007 Exact 12V 6-670 tested at: 23.11.2020 13:28:01 Wurst
(FP BOS‘ H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0002C410001
= PT-BI/EXG-Mt 65(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,26 (>=2) Nm
Cmk: 2,1 (>=1,67) 1,65
Lower tol.: 1,35
25
| | Lower tol.: 1,65 16 +
I r I Nominal: 1,5
| | Maximum: 1,56 1,55 +
I / I Minimum: 1,46
X-Horizontal: 1,51 N
I 12 | ' 15
| | 5:0,02
| | :
I I x+3s:1,58 1,45 +
I | ¥x-3s:1,44
1 4
| 2 | Number of values: 100 e
| | Angle: 360
| I— S
Speed: 600 rpm L as
1,25 1,3 1,35 1,4 1,45 1,5 1,55 1,6 1,65 1,7 1,75 Precision Class: 2 Toleranz +/-10% ’
Single Value Card
Nm
1,65 — — — v — —— —— — o et e ()T
1,6
X+35
1,55 ﬁ ! P‘ R
1,5 V‘A;P'!-_V i/y_&;;:)\_‘/ﬂij g A —— — =2 _AFW_A\_‘ = = { —
1,45 %-3s
1,4
135 | m e e ut
Values
1.) 1,40 Nm357° 2) 1. 5Nm/380° 3) 1,52Nm /373" 4.) 1.5Nm/384° 6.) 148 Nm/352° 6.) 1,56 Nm/2868° 7.) 1.40 Nm/382° 8.) 1,5Nm/384° 8.) 151 Nm/366° 10.) 1.52Nm/372* 11.) 147 Nm/340° 12) 1,54 Nm/380°
13)) 1,49 Nm /363° 14) 1,51 Nm/3686° 15) 151 Nm/384° 16) 1.5Nm/364° 17) 146 Nm/342* 18) 1568Nm/380° 19) 151 Nm/368° 20) 151 Nm/368° 21) 151 Nm/366° 22) 1.5Nm/365° 23) 148BNm/355° 24) 153 Nm/378°
25.) 1.51 Nm /370" 28.) 1,53 Nm/383° 27.) 152Nm/374° 28.) 152Nm/368° 20) 149 Nm/360° 30) 1.52Nm/373° 31.) 1,52Nm/373° 32.) 151 Nm/366° 33) 1.47Nm/248° 34) 1.52Nm/374° 35) 146Nm/344° 3B8.) 1,56 Nm /389"
37.) 1.5 Nm /383" 38.) 1,53 Nm/376° 39.) 1.52Nm/375° 40.) 1,52 Nm/370° 41) 1.52Nm /373" 42) 1.56Nm/388° 43) 1,53Nm/387° 44.) 1.5Nm/3798" 45) 1,48 Nm/365° 46.) 1.40Nm/370° 47.) 1,51 Nm/380° 48) 1,52Nm/387°
40.) 1,48 Nm /361° £0.) 1,48 Nm/366° 51.) 15Nm /367 £2.) 1,5Nm/ 388" §3) 1.40Nm/385° 654) 1.54Nm/380° 655) 153Nm/370° 658.) 152Nm/378° &7) 1.51 Nm/375° 6B) 1.5Nm/372* 50.) 1,40Nm/384° 60.) 1,56 Nm/302°
&1.) 1.5 Nm /367" 62) 1.51 Nm/376° 63.) 153Nm/376° 64) 152Nm/373° 65) 148 Nm/353* 66) 1.5Nm/368° 67) 1.40Nm/358° 68) 151 Nm/368° 68) 1.52Nm/374° 70) 1.49Nm/3568° 71) 148Nm/356° 72) 1.40Nm/363°
73.) 1,52 Nm /368 74.) 1,53 Nm/380° 75.) 148Nm/354° 76.) 1,51 Nm/365° 77.) 1.51Nm/374° 78) 140Nm/366° 79.) 1.51Nm/370° 80.) 1,54 Nm/382° 81) 1.5Nm/370° 82) 148 Nm /380" 83.) 1.51Nm/365" 84) 156Nm/394°
85.) 1,53 Nm /373" 88.) 1,52 Nm/370° 87.) 1.5Nm/360° 88.) 1.5Nm/ 387" 80.) 148 Nm/355° 80.) 1.54Nm/385° ©1.) 1.51Nm/369° 82.) 152Nm/374> 83) 1.53Nm/380° ©94) 1.52Nm/374° 05) 148Nm/352° 06.) 1,56 Nm /303"
87.) 1.51 Nm/372° €8.) 1,56 Nm/387° 00.) 152Nm/373° 100.) 1.6 Nm/368°
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. BOSCH Homologation EXACT 12V-6-670

2.2.2.1 Screw joint 360° (soft) Set point 1,5 Nm (0%) 25/100

tml noml ]

1‘55;— ———————————————————————————————————————————————————————————————— F——t+————

15 | | \

Torque (N m)
=) o
w 2w
% o &

=
o

u‘rs—f
n;-f
s
u‘s—f
u‘ss—f
u‘s—f
0‘45—5
u‘a—f
n‘as-f
03
0‘25—2
0‘2—5

015-

|
,{,H
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\
|
|
|
|
\
|
|
|
|
\

01-

005
600 -580 -560 -S540 -520 500 -480 -460 -440 -420 -400 380 -360 -340 -320 -300 -280 -260 -240 220 -200 -180 460 140 120 00 B0 6O 40 20 o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
Angle (°)
3.602.096.400
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Homologation EXACT 12V-6-670

Torque (N m)
o
@

2.2.2.2

Screw joint 360° (soft) Set point 1,5 Nm (0%) 75/100

-100
Angle (°)
3.602.096.400
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@® BOSCH

Homologation EXACT 12V-6-670

2.2.3 Screw joint 30° (hard) Set point 2,85 Nm (30%)

.'.'_-\\ Schrauber: 3.602.096.400_031000007 Exact 12V 6-670 tested at: 23.11.2020 13:09:29 Wurst
(‘4!1) BOS‘ H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
S PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,52 (>=2) Nm
Cmk: 2,52 (>=1,67)
. Lower tol.: 2,56
3,06 1
i i Lower tol.: 3,14 ’
I I Nominal: 2,85
| | Maximum: 2,94 296 T
| 12 | Minimum: 2,76
| | !
| | X-Horizontal: 2,85 2,86 +
| = | s: 0,04
: 6 : X+ 3s5:2,96 2,76 |
X-3s:2,74 TTooreTtT
| | ! I
| | Number of values: 100 266 1 |
’ I
| | Angle: 30 |
r 1 S |
eed: 600 rpm
2,46 2,56 2,66 2,76 2,86 2,96 3,06 3,16 i P . 25 + ----lo---
’ ’ ’ ’ ’ ' ’ ’ Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
3,06
2,96 X+35
2,86
2,76
x-3s
2,66
256 | —m—m e = ut
Values
1.) 2,85Nm/30* 2) 284Nm/31* 3) 2,87 Nm/32* 4) 2,76 Nm/3D° 5.) 2,88 Nm /32" B6.) 2.87 Nm/32® 7.) 2,89 Nm/230* 8) 2,85Nm/31° 8.) 2,86 Nm /30° 10.) 2,78 Nm  2¢* 11} 2,81 Nm/32® 12.) 2,84 Nm/28°
13.) 2,01 Nm/33° 14.) 2,81 Nm/30° 156) 2,81 Nm/30* 16.) 2,82 Nm/30° 17.) 2.85 Nm/32° 18) 2,81 Nm/20° 19.) 2,03 Nm/32* 20.) 2,81 Nm/30° 21) 2,86 Nm/31° 22) 2,83 Nm/30° 23.) 2.85Nm/31* 24)) 2,82 Nm/20°
25.) 2,83 Nm/29° 26.) 2,B2Nm/28° 27.) 288Nm/31* 28.) 2,88 Nm/32° 20) 2.86 Nm/31° 30.) 2.81 Nm/30® 31.) 202Nm/31* 32) 28Nm/31° 33.) 2.85 Nm/30° 34) 2,85 Nm/28° 35.) 2,86 Nm/30* 28.) 2,84 Nm/30°
37.) 2,84 Nm/31° 28.) 2BNm/20® 30.) 2,80 Nm/32° 40.) 2,85 Nm/32° 41) 2,83 Nm/30° 42) 2,88 Nm/31* 43.) 2,88 Nm/20* 44) 2,70 Nm/28° 45) 2,01 Nm/32° 48) 2.8Nm/28° 47.) 2,82 Nm/30* 48.) 2,0 Nm/32*
49.) 2,85 Nm/30° 50.) 2,78 Nm/30° 51.) 2,88 Nm/30* £2.) 2,84 Nm/20° 53) 2.8Nm /28" 54) 2.0Nm/31° £5.) 2,86 Nm/31* 58.) 2,8 Nm/28° 57.) 2.80 Nm/32° 58.) 2,85 Nm/30° 50.) 2,83 Nm/28° 80.) 2,88 Nm/32°
61.) 2,84 Nm/29° 62.) 2,78 Nm/30° 63) 2091 Nm/33* 84.) 2,77 Nm/20° 85.) 2,80 Nm/32° B66.) 2,88 Nm/32* 67.) 2,86 Nm/30° 68.) 2,84 Nm /20° 80.) 2.87 Nm/ 30° 70) 2,78 Nm/28° 71.) 2,80 Nm/30* 72.) 2,87 Nm/30°
73.) 2,87 Nm/30D° 74.) 2.BENm/30° 75) 2,85Nm/30* 76.) 2,78 Nm/20° 77.) 2.8 Nm/J31° 78.) 2,86 Nm/30* 79.) 2,88 Nm/30* 80.) 2,84 Nm/20° 81.) 2.85 Nm/30° 82) 2,79 Nm/28* 83.) 2,85 Nm/30° 84.) 2,88 Nm/30°
85.) 2,87 Nm/31° 86.) 2,84 Nm/32° 87.) 280Nm/28° 88.) 2,87 Nm/32° 80) 2.9 Nm/30° 00.) 2,84 Nm/30° 91.) 2,04 Nm/31* 92) 2,8 Nm/28° 93.) 2.87 Nm/28° 94) 2,84 Nm/30° 95.) 2,86 Nm/30® 98.) 2,82 Nm/28°
97.) 2,0Nm/31* 98.) 2,81 Nm/30° ©0.) 2,88 Nm/32% 100.) 2,82 Nm /20"
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BOSCH Homologation EXACT 12V-6-670

2.2.3.1 Screw joint 30° (hard) Set point 2,85 Nm (30%) 25/100

Ll woml  udl

Sig

-84 -§2 -80 88 -BIE -Eiﬂ -82 -éD -7‘8 -76 T4 -7‘2 =70 .és 66 -64 -é? 60 .58 56 54 52 50 48 46 -44 42 40 .38 .36 34 .32 30 -28 -6 -4 -22 -20 18 416 14 42 0 8 6 4 2 0O 2 4 &6 8 10 WE 14 1‘5 1‘8 2b 2 14 6 2‘8 30 32 34
Angle (°)
3.602.096.400
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Homologation EXACT 12V-6-670

Dil‘"\"'\'“\"‘l"‘\"‘|'“l"'l"'\"'\"‘\"'\'"\"‘l"‘|"'\'“|‘“l"'\"'\"'l‘"\"'\'“\"‘l"‘\"‘|'“|‘"l"'\"'\"‘|‘"\'"\'“l"‘l"‘\"‘|‘“l"'l"'\"'l‘"\‘"\'“\'“l“‘|"'|"‘|‘"l"'\"'\"‘|‘"\"'\"‘l"‘l"‘\"‘l“‘l‘ UM RRAR R AR
-94 .92 .90 88 86 -84 -82 80 78 .76 .74 72 70 B8 66 B4 B2 B0 55 56 54 52 .50 48 46 44 42 40 38 .36 .34 .32 300 28 26 -4 22 .20 18 16 14 12 A0 8 6 4 2 002 4 B g 10 12 14 16 18 20 22 24 26/ 28 30 32 34 36

2.2.3.2

Screw joint 30° (hard) Set point 2,85 Nm (30%) 75/100

LTl wom[  ul

Il
Il
Il
Il
Il
Il
Ll
Ll
et
Rt
Il
.
Il
Il
Il
Il
Il
Il
Il
Il
Il
Il
Lol
Ll
et
Ll
| ull

Angle (°)
3.602.096.400
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. BOSCH Homologation EXACT 12V-6-670

2.2.4 Screw joint 360° (soft) Set point 2,85 Nm (30%)

I-._-\ Schrauber:  3.602.D96.400_031000007 Exact 12V 6-670 tested at: 23.11.2020 13:04:40 Wurst
(FP BOS‘ H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
N PT-BI/EXG-Mt 6s(x+ 3s): QK
Frequency Chart Statistical data
Cm: 2,25 (>=2) Nm
Cmk: 2,13 (>=1,67)
Lower tol.: 2,56
| 21 | Lower tol.: 3,14 306 T
| AN I Nominal: 2,85
| ] Maximum: 2,94 2,9 T
: : Minimum: 2,7
[ I X-Horizontal: 2,83 2,86 +
| | 5: 0,04
| | X+ 3s:2,96 2,76 +
: : x-35:2,71
| | Number of values: 100 266 + :
| | Angle: 360 |
r e —— i
Speed: 600 rpm Sse lL
2/46 2,56 2,66 2,86 2,96 3,06 3,16 Precision Class: Toleranz +/-10,18% '
Single Value Card
Nm
—_———————— e ———— ——————— (T
3,06
2,96 x+3s
2,86
2,76
2,66
256 | —m————— e — ut

Values

1.} 2.8 Nm/380°

13.) 2,83 Nm /349"
25.) 2,85 Nm /3457
37.) 2,88 Nm /3717
48.) 2,74 Nm /328"
61.) 2,84 Nm /348"
73.) 2,82 Nm/357°
85.) 2,88 Nm /3887
@7.) 2.82 Nm/ 368"

2) 2.86Nm/352° 3.) Z.83 Nm/352° 4.) 2,82 Nm/356° 5.) 2,86 Nm/ 358" 6. 2.81 Nm/353° 7.) 2.81 Nm/380° 8.} 2.84 Nm /356" 8.) 2.82Nm /343 10.) 2.82Nm /385 11.) 2.82 Nm/355° 12) 2,83 Nm/ 366°
14.) 2,79 Nm/358° 15.) 2,84 Nm/358° 16 2,89 Nm/378° 17) 2.9 Nm/371" 18.) 2,88 Nm /378" 19) 2.8 Nm/350° 20.) 2,83 Nm /370" 21.) 2,808 Nm/352° 22) Z.8Nm/382° 23) 2,86 Nm/ 367" 24.) 2,85 Nm/373"
28.) 2,78 Nm/357° 27.) 2,85 Nm/387° 28.) 2,85Nm/372° 20) 2.82Nm/3280° 30.) 2,85Nm /375" 31.) 2768Nm/351° 32.) 2,85Nm/372° 33.) 2.82Nm/348° 34) 279 Nm/ 363" 35) 2,87 Nm/370° 38 2,86 Nm/374°
38.) 2,BNm/ 367" 30) 2.8 MNm/S345% 40.) 2,82 Nm/344° 41 2.8 Nm/330° 42 2,7 NmJ314% 43) 2,78Nm/330° 44.) 2,70MNm /330° 45) 2,80 Nm/366° 46.) 2,88 Nm/348° 47) 2,86 Nm/382° 48) 2,70 Nm/338°
50.) 2,78 Nm /334" 51.) 289 Nm/363° 52) 2,85 Nm/352° 53) 2.91Nm/359° 54) 2,83Nm/330° 55.) 281Nm/372° 58.) 2,74 Nm/344° 57.) 2,78 Nm/33%° 58) 286 Nm/361° 59) 2,83 Nm/350° 60.) 2,86 Nm/366°
62.) 2,88 Nm/386° 63.) 2.0 Nm/386° B84.) 2,87 Nm /348" 85) 2.80 Nm/367° 66.) 2,78 Nm/334° &7.) 2,81 Nm/352° ©8.) 2,81 Nm/336° 68) 2,88 Nm/373° 70 ZB86Nm/ /354" 71) 29 Nm/ 387" 72.) 2,82 Nm/338°
74.) 279Nm/344° 75) 280 MNm/371° 78.) 2,85Nm/344° T7) 2,86 Nm/248° 78) 2,87 Nm/370* 70.) 2,70Nm/342° B0.) 2,01 Nm /373" 81) 2,83 Nm/350° 82) 282NMm/ 350" 83) 2,83 Nm/356° 24) 2,84 Nm /357"
£6.) 2,83 Nm /336" 87.) 282 Mm/384° 28) 2,81 Nm/340° 80) 2,04 Nm/3270° 00} 2,81 Nm/338° 01.) 2,84 Nm/338° 02.) 2,78Nm/334° 03) 285MNm/374° 04) 288 Nm/370° 05) 2,02 Nm/3B4° 08) 2,77 Nm/336°
@8.) 2.75Nm/346° 99.) 2.81 Nm/363° 100.) 2.88 Nm/366°
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BOSCH Homologation EXACT 12V-6-670

2.2.4.1 Screw joint 360° (soft) Set point 2,85 Nm (30%) 25/100

3 \ | |
s
2,9-5
2,3{_ __________________________________________
27-
261
25
2,4-5
2,3-2
2,2-5
21
2
19
18 )
17
‘g' 16
g5
=
14
13
12
11
1
03
08
07
06
05
04

02

[iF]

0 \ | |
-620 -G0O0 -5B0 -560 -540 -520 500 -480 -460 -440 -420 400 360 -360 -340 320 -300 -280 -260 -240 -220 -200 -180 -160 140 -120 100 .80 .60 40 20 0 20 40 60 &0 100 120 140 160 180 200 220 240 260 260 GO0 320 340 360 380 400
Angle (°)
3.602.096.400
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Homologation EXACT 12V-6-670

2.2.4.2 Screw joint 360° (soft) Set point 2,85 Nm (30%) 75/100

— (75) 2891

31

23

28

27

25

25

24

23]

22

21

19

18-

'Ew-f

z
o
3
=3

=

14

=15

b1‘5’f

13

127

11

17

03-

05

07

0§

05-

04

03[

02

0,14

o-

-B00 -580 -360 -S540 520 500 -480 460 440 420 400 -380 360 340 3200 3000 2800 2600 240 220 200 180 -1B0 140 120 100 -B0

Angle ()
3.602.D96.400

-&0

40 -

B0

80 100 120 140 160 180 200 220 240 260 280 300 3

0

340 380 380 400
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® BOSCH

Homologation EXACT 12V-6-670

2.2.5 Screw joint 30° (hard) Set point 5,1 Nm (80%)

Schrauber:  3.602.096.400_031000007 Exact 12V 6-670 tested at: 23.11.2020 12:49:19 Wurst
BOS' H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Cm: 3,18 (>=2) Nm
Cmk: 2,62 (>=1,67) 559 1+
Lower tol.: 4,59
19 !
i _ i Lower tol.: 5,61
. 539 +
I 15l ks I Nominal: 5,1 ’
| _/5_\ | Maximum: 5,14
: : Minimum: 4,91 519 +
I I X-Horizontal: 5,01
| 8 | 5: 0,05
4,99 1
| 6 6 | x+3s:5,17
: : x-3s5:4,85
| | Number of values: 100 479 1
I
| | Angle: 30 |
| I— )
| Speed: 600 rpm |
. 259 L ----lo---
449 4,69 4,89 3,09 529 549 3,69 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
59 ———— " " " — " - " - " —-" - " —- " — - — - —- - - - - - - - - - - —— —— —— — — — — — — = 0T
5,39
5,19
-
4,99
4,79
459 | m—— e ut
Values
1.} §Nm/322° 2)) 508Nm/32* 3) 401 Nm/28° 4.) 5Nm/20° 5.) 5,02 Nm/30° 6.) 5.01 Nm/30° 7.) 511 Nm/s3at1® &) 501 Nm/31° 0.) 5Nm/27* 10.) 5,12 Nm/30* 11.) 5,02 Nm/20* 12)) 5,01 Nm/28°
13.) 5,056 Nm/31° 14) 409 Nm/30° 15) 499 Nm/29° 16.) 5.06 Nm /28° 17.) 5.04 Nm /30° 18) 5.03 Nm/30° 19.) 504 Nm/29* 20) 5 Nm/30* 21) 498 Nm/28° 22) 489 Nm/29° 23) 5Nm/28° 24) 5,08 Nm/30°
25.) 4.91 Nm /28" 28.) 5.03 Nm/28° 27.) 5.01 Nm/29* 28.) 4.99 Nm/20° 20.) SNmi/26° 30.) 5.12Nm/32° 31.) 493 Nm/28° 32) 4.96 Nm/29° 33.) 4.99 Nm/30° 34) 4894 Nm/31" 35.) 5Nm/28° 36.) 5.01 Nm/28°
37.) 4,96 Nm /27" 38.) 5.04 Nm/29" 38.) 4,98 Nm/29" 40.) 4,98 Nm /28" 41.) 5,07 Nm/29° 42) S5Nm/28° 43) 494 Nm/ 28" 44) 5,07 Nm /29" 45.) 4.95Nm /28" 46.) 4.7 Nm /28" 47.) 5,08 Nm /28" 48.) 4,97 Nm/28°
49.) 4,05 Nm/27° £0.) 5,11 Nm/20° 51.) 4,06 Nm/28* 62) 4,07 Nm/27° 53.) 5,13 Nm/30° 54.) 4,07 Nm/27* £5.) 5.01Nm/20* £8.) 5,06 Nm/31° §7.) 4.94 Nm/28° 58.) §5Nm/20° 50.) 5,03 Nm/20° 60.) 4,08 Nm/30°
61.) 5,04 Nm/28° 62)) 513 Nm/28° 63) 4,91 Nm/20* 64.) 5,06 Nm/31° 85.) 5Nm/20° 66.) 4,04 Nm/28° 67.) 5.13Nm/30° 68.) 4,91 Nm/29° 60.) 4.98 Nm/28"° 70.) 5.03 Nm/29° 71.) 4,96 Nm/27* 72) 5,02 Nm/2g2°
73.) 5.03Nm/29° 74) 4087 Nm/28° 75) 5Nm/28° 78.) 5.02Nm/28° 77.) 5.01 Nm/29° 78) 5.07 Nm/29° 79.) 5Nm/30° 80) 5.03 Nm/28° 81) 490 Nm/28° 82) 493 Nm/28* 83) 5,04 Nm/28° 84) 5,14 Nm/30°
85.) 4,96 Nm /30° 86.) 5,04 Nm/28° 87.) 505 Nm/28° 88.) 4,96 Nm/28° 88.) S5Nmi27* 90.) 503 Nmi/31° 91) 498 Nm/28° 82) 5,06 Nm/31° 83.) 4,95 Nm/28° 84.) 5Nm/30° 95.) 5,06 Nm/28° 86.) 5,01 Nm/2g°
97.) 5,02 Nm/30° €8.) 51Nm/30° ©9.) 4,94 Nm/28" 100.) 4.99 Nm/27°
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BOSCH Homologation EXACT 12V-6-670

Torque (N m)

2.2.5.1 Screw joint 30° (hard) Set point 5,1 Nm (80%) 25/100

N T nom[ uTl

w
e

w

94 @2 @G0 &8 86 B4 B2 B0 7B 76 74 72 70 6B 66 -B4 B2 60 50 56 54 52 50 48 46 44 42 40 33 36 34 32 30 28 26 24 22 20 48 16 4 42 40 & 6 4 -2 0 2 4 6 B8 40 12 14 16 1& 20 22 24 2/ 28 30 32 M
Angle (°)
3.602.096.400
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BOSCH Homologation EXACT 12V-6-670

2.2.5.2  Screw joint 30° (hard) Set point 5,1 Nm (80%) 75/100

627 ] woml vt

Torque (N m)

96 .94 .92 .00 -83 -85 B4 .82 80 78 76 .74 72 .70 68 -B6 .64 -B2 B0 .58 56 .54 .52 50 .48 46 44 .42 .40 38 .36 34 32 30 28 26 .24 22 20 A8 18 14 42 A0 .8 6 -4 2 0 2 4 E 8 10 12 14 16 18 20 22 24 2% 28 30 I M
Angle ()
3.602.D96.400
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® BOSCH

Homologation EXACT 12V-6-670

2.2.6 Screw joint 360° (soft) Set point 5,1 Nm (80%)

l-l_'“‘ Schrauber:  3.602.096.400_031000007 Exact 12V 6-670 tested at: 23.11.2020 12:45:14 Wurst
(@___‘1) BOS‘ H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
N PT-BI/EXG-Mt 6s(xt 3s): OK
Frequency Chart Statistical data
Cm: 3 (>=2) Nm
Cmk: 2,61 (>=1,67) 5,59 +
Lower tol.; 4,59
| 20 2t | Lower tol.: 5,61
— . 539 +
I —1L I Nominal: 5,1
| [\ | Maximum: 5,17
: : Minimum: 4,93 5,19 4
I / I X-Horizontal: 5,03
il4]
| | s: 0,06
8 4,99 +
| . | x+3s:5,.2
: E : x-3s: 4,86
| | Number of values: 100 4,79 +
| | Angle: 360
| I—
I Speed: 600 rpm iso
4,49 4,69 4,89 5,09 529 543 5,69 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
5,39
5,19 x+35
ﬂ a [+] a & ] f a ﬂ\ a a bt R ﬂ ﬁ ’\
499 Jﬁfil‘iz\—/‘\‘fﬁWWW%WV%LWWWWX#kﬁWW—“
x-3s
4,79
459 | —m——————— e uTt
Values
1.) 5,18 Nm  380° 2.) 400Nm/352° 3) 503 Nm/386° 4.) 4,05 Nm/344° 6.) 5,04 Nm/372° 6.) §Nm/340" 7.) 5.1 Nm/340° 8.) 5Nm /333 0.) 403 Nm/311° 10.) 5,06 Nm/377® 11.) 5,01 Nm/338° 12.) 4,06 Nm/320°
13) 5,11 Nm/384° 14.) 5,03 Nm/341° 15) 484 Nm/320° 18.) 508 Nm/376° 17.) 504 Nm/345° 18) 4,06 Nm/323* 18.) 512Nm/388" 20.) 504 Nm/345° 21) 497 Nm/322° 22) 5.1 Nm/382° 23) 5,01 Nm/341° 24) 5,01 Nm/325°
25) 5,12 Nm/38¢° 28.) 5,04 Nm/344° 27) 488Nm/319° 28) 505Nm/380° 20) 503 Nm/342* 30) 5Nm/322° 31.) 5.1 Nm/384° 32) 5,04 Nm/344° 33)) 496 Nm/318° 34.) 508 Nm/385° 35.) 5,05Nm/347° 36.) 5Nm/322°
37.) 5,13 Nm/3980° 38.) 5,04 Nm/342° 30) 496Nm/318° 40.) 504 Nm/378° 41) 5Nm/337° 42) 502Nm/327* 43) 514 Nm/380° 44.) 504 Nm/342° 45) 5Nm/324" 46.) 5,05 Nm/380° 47.) 5,07 Nm/346° 48.) 5,01 Nm/324°
49.) 5,11 Nm/388° 50.) 5,05 Nm/340° 51.) 5Nm/322° 52) 5,05Nm/376° 53.) 503Nm/345° 54) 507 Nm/333* 55) 517 Nm/385° 58.) 5Nm/335° 57.) 498 Nm/322° 58.) 5,05Nm/379* 58.) 4,98 Nm/333* 60.) 5,02 Nm/325°
61.) 5,11 Nm/387° 62.) 5,02 Nm/337° 63.) 5Nm/322° 84) 5,03Nm/375° 65.) 503Nm/328° 66.) 5Nm/326° 67.) 511Nm/383° 68.) 501 Nm/326° 60.) 484 Nm/321° 70.) 503 Nm/372* 71.) 5Nm/334* 72) 5Nm/322°
73) 514 Nm/384° 74.) 4,96 Nm/327°75) 496Nm/318° 78.) 505Nm/374° 77.) 486Nm/334* 78) 501 Nm/326* 78.) 515Nm/393* 80.) 5Nm/332* 1) 493 Nm/314° 82) 505Nm/378° 83.) 503 Nm/335° 84.) 4,08 Nm/320°
85.) 5,10 Nm/3986° 868.) 5,01 Nm/332° 87.) 497 Nm/316° 88) 506Nm/378° 80) 4806 Nm/334° 00) 501Nm/326° ©1) 516 Nm/308" ©€2) 4,08 Nm/328° ©3) 490 Nm/320° 94 500 Nm/378° 85) 503 Nm/334° 86.) 4,98 Nm /324
97.) 5,15 Nm/382° 98.) 5,07 Nm/373° 90.) 507 Nm/339° 100.) 503 Nm/338°
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Homologation EXACT 12V-6-670

Torque (N m)

2.2.6.1 Screw joint 360° (soft) Set point 5,1 Nm (80%) 25/100

— (255124

600 -580 -S60 -540 520 -500 480 -460 440 -420 400 -380 -360 -340 -320 300 280 260 -240 220 200 180 160 140 -120 100 B0

Angle ()
3.602.D96.400

60

B0 100 120 140 160 180 200 220 240 260 280 300 32

0

J

340 360 380 400
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BOSCH Homologation EXACT 12V-6-670

2.2.6.2 Screw joint 360° (soft) Set point 5,1 Nm (80%) 75/100

] LTl HOM| utl
587 \ \ |
6 TE YV NV S S U VS GV W O S N R U S O N S S S TN O A OV S SV VS O VS S Y S S SR S
I

-600 -580 -560 -540 -520 -500 -480 -460 -440 -420 -400 -380 -360 -340 -320 -300 -280 -260 -240 -220 -200 -180 -160 -140 -120 -100 -80 -BD -40 -20 o 20 40 60 60 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
Angle (%)
3.602.096.400
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® BOSCH

Homologation EXACT 12V-6-670

2.2.7 Screw joint 30° (hard) Set point 6,00 Nm (100%)

I-I_-‘? Schrauber:  3.602.096.400_031000007 Exact 12V 6-670 tested at: 23.11.2020 11:55:34 Wurst
@ BOSCH Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
e PT-BI/EXG-Mt 6s(xt 3s): OK
Frequency Chart Statistical data
Cm: 2,88 (>=2) Nm
cmk: 2,71 (>=1,67) 66 T ooqtooc
Lower tol.: 5,4 !
' v ! Lower tol.: 6,6 64 + :
I 15 ’ég | R I
| g I Nominal: 6 |
| | Maximum: 6,2 62 4 -i-dre-:
I 1 I Minimum: 5,89
: . E : X-Horizontal: 6,04 s 4 = -
| | 5: 0,07 . -
| I x+35:6,25 sg L it
: 4 : x-3s:5,83 :
I 2 | Number of values: 100 s6 1 :
| | Angle: 30 |
I — 1 Speed: 600 rpm |
5,3 53 3.7 39 6.1 6,3 6,5 6,7 Precision Class: 2 Toleranz +/-10% A
Single Value Card
Nm
6,6 | e o e —  ——— — ————— —————— ———— — T — T e o ()]
6,4
6.2 X+3s
. .
5,8 x-3s
5,6
54 | —————— - uT

Values

1.) 815Nmf32°
13.) 588 Nm/30°
25.) 8,12 Nm/32°
37.) 8MNm/20°
49) 504 Nm/30°
61.) 6.05NmJ32°
73.) 6,08 Nm/30°
85.) 6,08 Nm/31°
7.} 585 Nm/30°

2) 8.13 Nm/3z2®

14
28.)
38}
50.)
62.)
74}
26.)
28.)

6,04 Nm / 327
8,17 Nm / 31°
8,07 Nm / 30°
5,05 Nm /317
6.14 Nm / 32°
6.18 Nm / 31°
6,04 Nm / 297
6,12 Nm /31

3.) B12Nm/f34°

15)
27}
30
51)
83.)
75.)
ar.)
29.)

68,03 Nm / 31%
8.1 Hm/r31®

6,08 Nm / 31%
6.12 Nm / 31%
6.15 Nm / 31°
6.07 Nm / 307
6,03 Nm / 30°
B2 Nm/r3z2®

4.} 584 Nm/31°
18.) 6,08 Nm /32°
28) 6 Nm/230°

40.) 5,00 Nm /28°
52) 6,04 Nm/31°
64.) .05 Nm /30°
768.) 5.96 Nm/31°
88.) 6,01 Nm/31°

100.) 6.07 Nm /30"

5.) 5,98 Nm/30°

17.)
20)
41)
53)

8,13 Nm / 31°
6.02 Nm / 30"
5,05 Nm / 30"
6.08 Nm /31"
6.02 Nm / 30°
6.08 Nm / 31°
6.086 Nm / 30"

B8.) 5.24 Nm /30"
18.) & Nm /30"
30) 5,96 Nm/f30%
42) 5,02 NmJ20*
54) 597 Nm /28"
B6.) 5.83 Nm/28°
78.) 6.08 Nm/31*
80.) 6.1 NmJ28°

7.) 6.08 Nm/3z® 8) 8.2Nm/3z* 8.) 8,12 Nm/ 32

19.) 6.01 Nm/31° 20.) 8,03 Nm/30° 21.) 6.04Nm/31°
31.) 8.07 Nm/30*° 32.) 8,12 Nm/32° 33) 8.13Nm/32°
43.) 5,80 Nm/30° 44.) 8,12 Nm /30 45.) 6,18 Nm/322°
55) 598 Nm/20° 56.) 6.03 Nm /30 57) 588 Nmi/31°®
67.) 8.01Nm/30° 68) 6.03Nm/31° 68) 6.01Nm/30°
79.) 6.02 Nm/30° 80.) 6 Nm/2g° 81.) 6.02Nm/2g°
21.) 6,05 Nm/31° 92.) 6,04 Nm/30° 83.) 6.05Nm/31°

10.)
22)
34}
486.)
58)
70.)
82.)
24)

6,08 Nm / 31°
6,02 Nm / 31%
5,88 Nm / 31%
6,08 Nm / 307
5,98 Nm /31*
5.88 Nm / 28°
5,96 Nm / 307
5,98 Nm [ 32°

6,08 Nm / 30°
5,88 Nm / 30°
5,88 Nm / 31%
8,02 Nm / 30°
5,08 Nm /31%
6.02 Nm / 30°
6.1 Nm 307

6,01 Nm / 30"

12.) 5,87 Nm /30°
24) 8 Nm /230

38.) 584 Nm/31°
48.) 5,80 Nm/20°
B0) 587 MNm/31°
72) 6.04 Nm/30°
84.) 6.12 Nm/30°
96.) 5,99 Nm /30°
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BOSCH Homologation EXACT 12V-6-670

2.2.7.1  Screw joint 30° (hard) Set point 6,00 Nm (100%) 25/100

78] LT woml  wl
744
12
7
e
Y% I NS SN S S S S S S WA SN S S VS S S S S S S N VI S ——
54-
62
e
58
56
s s S s s s S S S S S —
52
50
45
45
4.4
’E“,Q
Z 4
Ea,s
Bas
34
32
3
28
26
24
22
: b
8
16
14
12
1
08
06
E*] 04
““““ 02
a0 -85 80 75 70 5 0 55 50 45 40 35 30 25 20 a5 10 5
Angle ()
3.602.D096.400
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BOSCH

Homologation EXACT 12V-6-670

06
04
02

2.2.7.2  Screw joint 30° (hard) Set point 6,00 Nm (100%) 75/100

U7l nom| T
______________________________________________________________________ _}_
: |
RN R e N R RN e R R L R R G

[

g 1

b il I

[ 11

[

el

(i1l

[

fr -l

fir el

L]l

[T

fir -l

I

S I

i

Fiel

[ 1

/ ||

i I

[

i I

irR I

iR I

i | (|
96 94 92 80 -86 -86 -B4 B2 -BO 7@ -76 -74 -72 7O 68 66 B4 62 60 55 56 -54 52 50 48 46 -44 42 40 -3 -3 :,v’:(o)m -28 -26 -24 -2 -20 -18 16 14 12 10 8 6 -4 -2 0 2 4 L] 8 10 12 14 16 18 20 22 24 26 28 30 32

3.602.096.100
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. BOSCH Homologation EXACT 12V-6-670

2.2.8 Screw joint 360° (soft) Set point 6,00 Nm (100%)

I-l_-\? Schrauber:  3.602.096.400_031000007 Exact 12V 6-670 tested at: 23.11.2020 11:50:51 Wurst
@ BOSCH Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
e PT-BI/EXG-Mt 6s(xt 3s): OK
Frequency Chart Statistical data
Cm: 2,33 (>=2) Nm
Cmk: 2,16 (>=1,67) 66 T
Lower tol.: 5,4
| - 23_ | Lower tol.: 6,6 64 T
| . I Nominal: 6
I ] Maximum: 6,26 62 T
I I Minimum: 5,88
: : X-Horizontal: 6,04 6 4+
| 10 | 5: 0,09
: : Xx+35:6,3 se |
| I x-3s:5,79
| 5 | Number of values: 100 56 &
| | Angle: 360
I 1 Speed: 600 rpm
53 5,5 3.7 59 6.5 6.7 Precision Class: 2 Toleranz +/-10% T
Single Value Card
Nm
6,6 | m i ——— — — ——————————— —————— —————————— ————————————— (] ]
6,4
*+3s
6,2
6
5,8 x-3s
5,6
54 | ———— - uT
Values
1.) 5,88 Nm [/ 368° 2) 6,05Nm/392° 3) 593 Nm/340° 4.) 598 Nm/ 362" 5.) 5,99 Nm/352° 6.) 5.86 Nm /386" 7.) 5.96 Nm/352° 8.) 5,80 Nm/ 356" 9.) 5,99 Nm/350° 10.) 615Nm /379" 11.) 6,00 Nm/368° 12) 508 Nm/356°

13.) 585 Nm /357" 14.) B8,05Nm /381" 15) 598 Nm/ 383" 18) 6,04 Nm/358° 17) 6.02Nm/368° 18) 5906 Nm/348° 19) 6.1 Nm/380° 20.) 5,895Nm/356° 21.) 584 Nm/355° 22) 6,02Nm /384" 23) 6,15Nm/378° 24) 6Nm/388°
25.) 5,88 Nm /358" 28.) 5,88 Nm /354" 27.) 596 Nm/348° 28) 6,21 Nm /387" 28) 6.15Nm/3287° 30) 5898 Nm/352° 321) 594 Nm/358° 32) 8,07 Nm/372° 33) 6.03Nm/370° 34) 605Nm/3684* 35) 6,01 Nm/ 386" 38.) 605Nm/368°
37.) 8,04 Nm /378" 38.) 504 Nm /353" 30.) 5,08 Nm/362° 40) 6,23 Nm/300° 41) 6.2 Nm/302° 42) 508 Nm/[358° 43.) 508Nm/368° 44) 503 Nm/347° 45) B6.02Nm/373° 48 6,01 Nm/381° 47) 6,04 Nm/371° 48.) 502 Nm /355°
48) 811 Nm /374" 50.) 803 Nm /376" 51) 500 Nm/362° 52) 608Nm/370° 53) B.068Nm/374° 54) 500Nm/353° 65) B.080Nm/381° 58) 505MNm/354° 57) 597 Nm/364° 58) 608Nm/ 371 50) 6.1 Nm/371® 60.) 6,05 Nm /380°
61.) 8,06 Nm /374" 62.) 592Nm/350" 63.) 8.04Nm/372° 84) 6.08Nm/369° 85) 6.2Nm/388° 88) 6.01Nm/350° 6&7) B.08Nm/371° 68) B1Nm/377° 68) B.03Nm/374° 70) 6.08Nm/ 383" T7T1) B.1Nm/377° 72) B.05Nm/367°
73.) 6,14 Nm /388" 74.) 584 Nm/348" 75.) 6,06 Nm/378" 76) 6,15Nm /379" 77.) 6.26Nm/394° 78) 6,01 Nm/371® 79) 598 Nm/356° 80.) 6,01 Nm/388° 81.) 0.05Nm/362° B82) 620Nm/ 402" B83.) 6,25Nm/ 398" 8&4.) 6,01 Nm/360°
85.) 6,02 Nm /378" 88.) 5,86 Nm /354" 87.) 6,21 Nm/ 388" 88) 6,22Nm /388" 89) 6.21Nm/390° 90.) 604 Nm/384° ©1) 6.1 Nm/380° 92.) B,03Nm/361° 083) 6.18Nm/3984° 94) 6,00 Nm/381° ©85) 6.1 Nm/370° 96.) 6,04 Nm /380°
©7.) 8,03 Nm /388" £8.) 81Nm/374° 99.) 6,08 Nm/380° 100.) 5.04 Nm/366°
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BOSCH

Homologation EXACT 12V-6-670

2.28.1

Screw joint 360° (soft) Set point 6,00 Nm (100%) 25/100

-B20 600 580 560 -S540 520 500 -480 -460 440 -420 -400 -380 -360 -340 -320 -300 .280 -260 -240 220 -200 180 180 140 120 100 B0 60 40 -20 0 20 40 &0 80 100 120 140 160 180 200 220 240 260 230 300 320 340 360 330 400

Angle ()
3.602.096.400
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BOSCH

Homologation EXACT 12V-6-670

2.2.8.2

Screw joint 360° (soft) Set point 6,00 Nm (100%) 75/100

Torque (N m)
MR W
T e ow W R oW oW

=
=

= P = =
C A ]

057
04
0z
0]
-B00 580 -560 -540 -520 500 -480 -460 -440 -420 -400 -380 -3B0 -340 -320 -300 -280 -260 -240 -220 -200 -180 -1B0 140 120 -100 -80 -B0 -40 -20 o 20 40
Angle (7)
3.602.096.400

ol noMl utl

o

ED 80 100 120 140 4180 180 200 220 240 260 280 300 320 340 360 380 400
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. BOSCH Homologation EXACT 12V-6-670

2.3 Machine capability analysis 031 000 015
2.3.1 Screw joint 30° (hard) Set point 1,5 Nm (0%)

/L_‘ Schrauber: 3.602.096.400_031000015 Exact 12V 6-670 tested at: 23.11.2020 17:19:18 Wurst
(‘) BOS‘ H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0002C410001
S PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,74 (>=2) Nm
Cmk: 2,01 (>=1,67) 1,65 T
Lower tol.: 1,35
23
Lower tol.: 1,65 1,6 +
' i ! Nominal: 1,5
| a I ominal: 1,5
| 1; | Maximum: 1,59 1,55 T
: i : Minimum: 1,5
I | X-Horizontal: 1,54 15 +
| 10 | 5:0,02
| | :
| | x+3s:1,59 145 4
I | x-3s:1,49
| 5 | Number of values: 100 1
1 1 AT
| | Angle: 30
I — )
] Speed: 600 rpm Las
L2513 135 L4 14 L5 L5 L6 165 L7 L7 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
1,65 — v ———— ——— (YT
16 x+3s
1,55
15
%-3s
1,45
1,4
I T uTt
Values
1.} 1,53 Nm/33* 2) 153 Nm/33* 3) 1,53 Nm/32* 4) 1,51 Nm/31* 5) 1,52 Nm/32°* B8.) 1.53 Nm/32° 7.) 154 Nm/31* &) 1,51 Nm/32° 8.} 1,55 Nm/32° 10.) 1,52 Nm/26° 11} 151 Nm/32* 12.) 1,55 Nm/32°
13.) 1,55 Nmi/32° 14) 1,52Nm/32° 15) 1,57 Nm/33® 16.) 1,52 Nm/30° 17.) 151 Nm/320° 18) 1,54 Nm/32* 18.) 1,55 Nm/32° 20.) 1,53 Nm/32° 21) 1,56 Nm/32® 22) 1,52 Nm/29° 23.) 153 Nm/33* 24) 1,55Nm/31°
25.) 1,54 NmJ32° 26.) 1,54 Nm/32° 27.) 1,54 Nm/30* 28.) 1,51 Nm/30° 29.) 153 Nm/32° 30) 1,54 Nm/31° 31.) 1,54 Nm/32° 32) 1,52Nm/31° 33) 1.55Nm/34° 34.) 1.52Nm/32° 35.) 153 Nm/3a2* 36.) 1,55 Nm/32°
37.) 1,54 NmJ32° 38.) 1,54 Nm/32° 39.) 1,56 Nm/32*% 40.) 1,54 NmJ32° 41) 153 Nm/32° 42) 1,55 Nm/32* 43.) 1,56 Nm/33® 44.) 1,58 Nm/31° 45) 1,53 Nm/3az2® 46.) 1,54 Nm/32° 47.) 153 Nm/33* 48) 1,55Nm/31°
49.) 1,53 Nm/33° 50.) 1,56 Nm/31* 51.) 1,55Nm/30* 52) 1,54 Nm/31° 53.) 151 Nm/31° 54.) 1,54 Nm/30D* 66.) 1,556 Nm/33® £6.) 1,52 Nm/31° 57.) 1.55Nm/32° £8.) 1,54 Nm/30° 58.) 153 Nm/31* 60.) 1,58 Nm /32°
B81.) 1,57 Nm/31° 62.) 1,54 Nm/31* 63.) 158 Nm/35° B4.) 1,54 Nm/30° 85.) 153 Nm/30° B66.) 1,58 Nm/34* 67.) 157 Nm/31*® 88.) 1,54 Nm /30" 60.) 1,56 Nm/32® 70.) 1,54 Nm/30° 71.) 151 Nm/30* 72) 1,56 Nm/32°
73.) 1,56 NmJ32° 74.) 1,52Nm/30° 75.) 1,56 Nm/33* 76.) 1,54 Nm/30° 77.) 1.5 Nm/32° 78.) 1,58 Nm/33* 78.) 153 Nm/31* 80.) 1,52 Nm/31° 81) 1,55 Nm/32° 82) 1,53Nm/31* 83.) 153 Nm/32* 84) 1,57 Nm/34°
85.) 1,54 Nm/31° 86.) 1,53 Nm/30° 87.) 1,56 Nm/32*% 88.) 1,52 Nm/30° 80.) 151 Nm/30° 00.) 1,57 Nm/32* 01.) 154 Nm/31*® 82) 1,53 Nm/32° 03.) 1,50 Nm/32® 94.) 1,53 Nm/31° 05.) 154 Nm/32* 96.) 1,58 Nm /32°
087.) 1,55 Nm/20° 08.) 154 Nm/34° 00.) 157 Nm/33* 100.) 1.54 Nm/31°
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BOSCH Homologation EXACT 12V-6-670

Torque (N m)

2.3.1.1 Screw joint 30° (hard) Set point 1,5 Nm (0%) 25/100

, Tl woMl  ul
74

o 11
; 7

| ResuIL

b

LT

U,15T‘

o1

|
|
. |-
\ |
\ |
\ |
\ |
\ |
\ |
\ |
\ |
\ |
[ |
[ |
[ |
D,?S-: " ‘ |
[ |
\ |
\ |
\ |
[ |
\ |
\ |
\ |
\ |
\ |
\ |
\ |
\ |
\ |
\ L]

005

82 90 B8 86 B4 82 B0 7B 6 74 72 70 63 85 64 62 B0 58 56 54 52 50 48 45 44 42 40 38 3 34 32 0 28 26 24 2 20 48 46 A4 42 4D B 6 4 2 0 2 4 6 B 10 12 14 16 18 W 2 24 % ® W @ M
Angle (°)
3.602.096.400
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BOSCH Homologation EXACT 12V-6-670

Torque (N m)

2.3.1.2  Screw joint 30° (hard) Set point 1,5 Nm (0%) 75/100

LTl woM[ Ul

T B

-82 80 88 86 54 £2 80 78 76 74 72 70 68 66 64 B2 B0 58 56 -54 52 50 48 46 44 42 40 -3 36 -34 32 30 28 26 24 22 20 A8 16 14 12 10 B B 4
Angle (°)
3.602.096.400
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® BOSCH

Homologation EXACT 12V-6-670

2.3.2 Screw joint 360° (soft) Set point 1,5 Nm (0%)

l._ Schrauber: 3.602.096.400_031000015 Exact 12V 6-670 tested at: 23.11.2020 17:15:23 Wurst
(FJ) BOS‘ H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0002C410001
= PT-BI/EXG-Mt 6s(xt 35): OK
Frequency Chart Statistical data
Cm: 3,36 (>=2) Nm
cmk: 3 (>=1,67) 165 T ---opooe-
Lower tol.: 1,35 :
| I Lower tol.: 1,65 1,6 1+ :
I I Nominal: 1,5 |
| | Maximum: 1,52 1,55 + '
| I Minimum: 1,45
| |
I I X-Horizontal: 1,48 15 4
| | s:0,01
| | .
I I x+3s5:1,53 145 4
I I X-3s:1,44
| | Number of values: 100 e I
4T [
| | Angle: 360 |
| I — .
Speed: 600 rpm - 'L
1.25 13 1.35 14 145 L5 155 16 1,65 L7 L7s Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
165 | e o o v — v — v — o — et s ()T
1,6
1,55
x+3s
15 28, ; o) /\ Y oo faliat /’& R pad & a
T E= _'\...(_‘td’AV‘. _‘n‘?L\,é v’_ _W JF.‘_J.‘E\._",'_ W"W‘:W_\F“‘#W&“
1,45
! x-3s
1,4
135 | —m— e e e e — ut
Values
1) 1,48 Nm /340 2) 1.5Nm/362* 3) 1.51Nm/381° 4.) 1,51 Nm/ 360° 6.) 1,5 Nm/350° 6.) 1.48 Nm/3248% 7.) 1,40 Nm/344* 8.) 1,5 Nm/355° 0.) 140 Nm/346° 10.) 140Nm/351* 11.) 1,5Nm/S367° 12) 1,46 Nm/332°
13.) 1,48 Nm/352° 14) 1,52Nm/368° 15) 1,409 Nm/354° 16.) 1,49Nm/347° 17) 148Nm/344* 18) 147 Nm/340° 19) 148Nm/345° 20.) 1,5Nm/358° 21) 1.48Nm/344° 22) 1,5Nm/355° 23.) 1,5Nm/f353° 24) 1.45Nm/327°
25.) 1,49 Nm/349° 26.) 1.5Nm/ 347" 27.) 1,5Nm/353" 28.) 1,5Nm/350° 20) 148Nm/348° 30.) 146 Nm/330° 31) 146Nm/336° 32) 140 Nm/347° 33.) 1.40Nm/342° 34) 148 Nm/343° 35) 140Nm/345° 36.) 146 Nm/335"
37.) 147 Nm/337° 38.) 1,51 Nm/356° 38.) 1,51 Nm/355"° 40.) 148Nm/337° 41) 148Nm/ 344 42) 147 Nm/335° 43) 147 Nm/336° 44.) 148 Nm/342° 45) 1.40Nm/347° 48.) 1.5Nm/350° 47.) 147 Nm/338° 48) 147 Nm /342"
48.) 148 Nm/342° 50.) 1,49 Nm/348° 51.) 1,51 Nm/358° 52.) 149Nm/343° 53) 148Nm/342° 54) 147Nm /337" 55) 148Nm/345° 56.) 147 Nm/340° 57) 1.48Nm/338° 58) 1.5Nm/351° 59.) 140 Nm/346° ©60.) 147 Nm/338"
61.) 147 Nm /339" 62.) 1,48 Nm/342° 63) 140 Nm/346° 64.) 148Nm/334° 065) 149Nm/ 346" 66.) 1.47Nm/338° 67) 140Nm/346° ©68.) 140 Nm/347° 60) 1.406Nm/332° 70.) 149 Nm/345° 71.) 147Nm/332° 72) 148 Nm/340"
73.) 148 Nm/339° 74) 1,5Nm/351° 75) 1,51 Nm/358° 76.) 148Nm/338° 77) 148Nm/ 341" 78) 147TNm/336° 79) 148Nm/344° 80.) 1,48 Nm/340° 81) 1.5Nm/ 349" 82) 1.5Nm/351° 83.) 14T Nm/338° B84.) 1.48Nm/334"
85.) 1.47 Nm /335" 86.) 1.49 Nm/346° 87) 1.51Nm/356° 88.) 1.47Nm/328° B89) 147Nm/240° ©90.) 1.48Nm/337° 91) 148Nm/343° ©2) 148 Nm/347° ©3.) 1.5Nm/350° 94) 1.5 Nm/352° 85.) 1.46Nm/332° ©96.) 1.48Nm/343"
87) 147 Nm/334° 98) 1.5Nm/353° 90) 1.48Nm/340° 100.) 1.48 Nm /341°
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BOSCH Homologation EXACT 12V-6-670

Torque (N m)

2.3.2.1 Screw joint 360° (soft) Set point 1,5 Nm (0%) 25/100

— (25)1488
T U S S O 0 S S N O S S S R <
16

: \ \ \
" Result | R It‘ NLM
A el RSl A'i‘“"# Lt

1744
|

444444444444444444444444444444| ———
I

0053y SUNPISIY SRPEFRPNKRERE IS BRI SRR ; SEPRIIT N BURPR AN SRPL PRI S S I
680 560 540 520 -S00 -480 460 440 420 400 380 360 -MO0 320 -300 200 260 -240 220 200 180 160 140 420 100 -80 60 40 20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
Angle (°)
3.602.D96.400
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. BOSCH Homologation EXACT 12V-6-670

2.3.2.2  Screw joint 360° (soft) Set point 1,5 Nm (0%) 75/100

i il noMl uT]
S ———4——48
: | \

|
1 ‘55'; Result : ReleIl |

TR

095

Torque (N m)

055

ngs-f
0,4-2
03s-
0.3—5

025

04-

0,05

-580 560 540 520 500 480 460 440 420 400 330 -360 -340 -320 -300 -280 -260 -240 -220 -200 -180 -160 140 120 100 B0 B0 40 20 o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
Angle (°)

3.602.096.400
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@® BOSCH

Homologation EXACT 12V-6-670

2.3.3 Screw joint 30° (hard) Set point 2,85 Nm (30%)

I-_I_-\‘ Schrauber: 3.602.096.400_031000015 Exact 12V 6-670 tested at: 23.11.2020 17:10:56 Wurst
(FP BOS‘ H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
S PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,9 (>=2) Nm
Cmk: 2,76 (>=1,67)
Lower tol.: 2,56
3,06 1
| 21 | Lower tol.: 3,14 ’
| [ | | Nominal: 2,85
| 13.?9 | Maximum: 2,93 2,96 +
I [ | I Minimum: 2,77
I 1 | X-Horizontal: 2,84 2,86 1
| | s: 0,03
: ; | : X+35:2,94 2,76 1
| | X-3s:2,74
| 3 | Number of values: 100 266 L
,
| | Angle: 30
j E— S — )
Speed: 600 rpm
: -~ 2,56 L
2,46 2,56 2,66 2,76 2,86 2,96 3,06 3,16 Precision Class: Toleranz +/-10,18% '
Single Value Card
Nm
3,06
2,96
x+3s
2,86
2,76
’ x-3s
2,66
256 m———— e e e e e — ut
Values
1) 2.86 Nm/33* 2) 284Nm/31* 3) 288 Nm/31* 4) 2,81 Nm/30° 5.) 2,82 Nm/30° 6) 2.84 Nm/33° 7)) 284 Nm/28° 8) 2.8Nm/30° 9.) 2.88Nm/30° 10) 277 Nm /28° 11.) 281 Nm/29* 12) 2,81 Nm/28°
13) 2,88 Nm/31° 14.) 282Nm/30° 15) 2,88 Nm/3D* 168.) 2,82 Nm /31° 17) 2.85 Nm/J20° 18.) 2,88 Nm/31* 19.) 2,83 Nm/20° 20.) 2,B8MNm /31" 21.) 2,80 Nm/32° 22) 2.8 Nm/30° 23)) 2.85Nmi31*° 24) 2,85 Nm/31°
25.) 2,86 Nm/32° 26.) 288 Nm/30° 27.) 2,85 Nm/20* 28.) 2,81 Nm/28* 20) 2,85 Nm/28° 30.) 2.84MNm/31* 31.) 2,86 Nm/3D* 22)) 2,B6Nm /31" 33.) 2.85Nm/32° 34) 2,70 Nm/30° 35.) 2,79 Nm/ 30* 26.) 2,88 Nm/30°
37.) 2,88 Nm/30° 38.) 281 Nm/28° 38.) 2,84 Nm/3D* 40.) 2,77 Nm /28° 41) 2,79 Nm/28° 42) 2,81 Nm/28° 43.) 2,87 Nm/30* 44) 2,87 Nm/30° 45) 2,85Nm/31° 468) 2,82Nm/31*° 47.) 2,78 Nm, 28*° 48.) 2,81 Nm/28°
49.) 2,88 Nm/32° 50.) 288 Nm/30° 51.) 2,83 Nm/34* 52.) 2,78 Nm /28° 53.) 2.82Nm/32° 54.) 2,78 Nm/28° 55.) 2,82 Nm/ 30* 56.) 2,8 Nm/29° 57.) 2,86 Nm/20° 58.) 2,83 Nm/30® 59.) 2,8 Nm/28° 60.) 2,83 Nm/30°
61.) 2,84 Nm/30° 62.) 282Nm /28" 63) 2,84 Nm/29" 64.) 2,868 Nm /30" 85.) 2.8 Nm/28° 66.) 2.85Nm/30° 67.) 2,84 Nm/ 20" 68.) 2,84 Nm /31" 60.) 2,83 Nm/20° T0) 2,78 Nm/J28° 71.) 2,78 NmJ29° 72) 2,81 Nm/30°
73.) 2,88 Nm/30° 74.) 283 Nm /29" T75) 2,83 Nm/28" 76.) 2,81 Nm /30" 77.) 2.81 Nm/30° 78.) 2.81Nm/28" 79.) 2,85Nm/ 30" 80.) 2,85Nm /30" 81.) 2,84 Nm/32° 82) 2,81 Nm /28" 83.) 2.82Nm/ 28" 84) 2,88 Nm/32°
85.) 2,92 Nm/31° 86.) 286 Nm /30" 87.) 2,84 Nm/28* 88.) 2,82 Nm /28" 88.) 2.81 Nm/26° 80.) 2.8 Nm/30° 91.) 2,84 Nm/ 32° 92.) 2,86 Nm/32° 93.) 2,84 Nm/290° 894.) 2,78 Nm /26" 85.) 2,86 Nm/ 30° 96.) 2,82 Nm/28°
97.) 2,88 Nm /31" 98.) 292Nm/32° 99) 2,88 Nm/33*® 100.) 2.8 Nm /28°
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BOSCH Homologation EXACT 12V-6-670

2.3.3.1 Screw joint 30° (hard) Set point 2,85 Nm (30%) 25/100

Tl noMl

=25 -20 -5 -0 -5 1] 5 10 15 20 25 30

K -a0 85 -0 75 70 85 60 -55 -50 45 -40 35 -30
Angle (%)
3.602.D96.400
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Homologation EXACT 12V-6-670

Tarque (N m)

2.3.3.2

Screw joint 30° (hard) Set point 2,85 Nm (30%) 75/100

ol woml  uTl

-94 92 90 B8 86 -84 B2 80 78 76 74 72 70 58 66 B4 B2 B0 58 56 54 52 50 48 46 44 42 40 3836 .34 32 30 28 26 24 22 220 18 416 14 12 0 8 6 4 2 002 4 8 3 10 12 14 16 13 20 22 24 26 28 30 32 34

angle (%)
3.602.096.400
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. BOSCH Homologation EXACT 12V-6-670

2.3.4 Screw joint 360° (soft) Set point 2,85 Nm (30%)

I-I_\ Schrauber:  3.602.096.400_031000015 Exact 12V 6-670 tested at: 23.11.2020 17:07:37 Wurst
(@;) BOS‘ H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
P PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,28 (>=2) Nm
Cmk: 2,15 (>=1,67)
Lower tol.: 2,56
3,06 T
| 20 | Lower tol.: 3,14
I [ I Nominal: 2,85
| | Maximum: 2,95 2,96 T
| | Minimum: 2,78
| | ’
I I X-Horizontal: 2,87 2,86 +
| | 5: 0,04
| | x+35:2,99 2,76 +
: : X-35:2,74
| | Number of values: 100 266 |
| | Angle: 360
r — ‘
Speed: 600 rpm Jse
2,46 2,56 2,66 2,96 3,06 3,16 Precision Class: Toleranz +/-10,18% '
Single Value Card
Nm
T T e e e e e e e e e e e e e e e e  — — — — — —— OT
3,06
x+3s
2,96
2,76
X-3s
2,66
256 | e e e — —— — — e ———— e ———————— uT
Values
1.) 2,0 Nm/3287* 2) 2,84 Nm/306° 3) 2,06 Nm/374* 4.) 2,0 Nm/368° 5.) 2,01 Nm/385° 6.) 2.81 Nm/353° 7.) 20Nm/371* 8.) 2,0 Nm/384° 0.) 2,80 Nm/388° 10.) 2,65 Nm/378* 11.) 2,80Nm/372° 12) 2,83 Nm/356°
13.) 2,84 Nm /384" 14.) 2,03 Nm/370° 15) 280 Nm/370° 16.) 2,85Nm/368° 17.) 2,80 Nm/363* 18.) 2,83 Nm/380° 18 2,81 Nm/356* 20.) 2,02Nm/380° 21.) 2.8 Nm/354° 22)) 2,01 Nm/380° 23) 2,84 Nm/364° 24) 2.8Nm/350°
25.) 2,88 Nm/372° 26.) 2,87 Nm/358° 27.) 2,82Nm/361° 28.) 2,88 Nm/363° 20.) 2,91 Nm/378* 30.) 284Nm/346° 31.) 284Nm/ 366" 32) 2,01 Nm/370° 33.) 2,88 Nm/373° 34.) 2,63 Nm/383* 35) 284 Nm/370° 38.) 2,83 Nm/352°
37.) 2,84 Nm/388° 38.) 2,91 Nm/372° 39) 2092Nm/388° 40.) 2,83 Nm/368° 41) 2,85Nm/365° 42) 2,85Nm/386° 43) 2,8 Nm/380° 44.) 2,02Nm/384° 45.) 2,81 Nm/383° 46.) 2,80 Nm/377° 47.) 2,8 Nm/384* 48) 2,78 Nm /340"
40.) 2,03 Nm / 386° 60.) 2,0 Nm/382° 51) 287 Nm/375° 652) 2,86 Nm/377° 53.) 2,85 Nm/266* &54) 281Nm/384° 655) 288Nm/380* 656.) 2,B8Nm/371° 57) 2,02Nm/386° 58 2,81 Nm/388* 50 2,87 Nm/356° 60.) 2,84 Nm/350°
61.) 2,86 Nm /357 62.) 2,8 Nm/342° B3) 280 Nm/364° 64.) 2,02 Nm/366° 65.) 2,86 Nm/358° 66.) 278 Nm/334° &7) 2,80Nm/363° 68) 2,0 Nm/344° 60.) 2,70 Nm/368° 70.) 2,01 Nm/370* 71.) 2,87 Nm/363° 72) 2,70 Nm/320°
73.) 2,88 Nm/355° 74.) 2,02 Nm/371° 75) 20Nm/380° 76.) 2,85 Nm/352° 77.) 2,86 Nm/380° 78.) 2,82Nm/353° 70 2,8 Nm/348"° B80.) 2,88 Nm/363° 81.) 2,87 Nm/385° 82) 2,80 Nm/355° 83) 2,87 Nm/358° 84) 2,8 Nm/328°
85.) 2,83 Nm/382° 86.) 2,80 Nm/358° 87.) 2,82Nm/332° 88.) 2,86 Nm/388° 80.) 2,91Nm/263* 00.) 281Nm/338° ©1) 282Nm/338° 02) 2,87 Nm/356° 03.) 2,02 Nm/358° 04) 2,82 Nm/386* ©5) 288Nm/380° ©8.) 2,82Nm/360°
©7.) 2,86 Nm/368° 98.) 2,83 Nm/356° 89.) 20 Nm/380° 100.) 2,80 Nm/365°
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Homologation EXACT 12V-6-670

e (N m)

of

2.3.4.1 Screw joint 360° (soft) Set point 2,85 Nm (30%) 25/100

— (25) 2,882

gl g gyl g i gy gl g it Sl g i S i S g ol oL _w

-600 580 -360 -340 520 500 480 -460 440 420 400 380 -380 -340 320 -300 280 -0 240 -220 -2000 180 160 140 120 <100 -BO0
Angle ()
3.602.096.400

B0 -

[j] HOM| utl

80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

Page 63



BOSCH Homologation EXACT 12V-6-670

2.3.4.2 Screw joint 360° (soft) Set point 2,85 Nm (30%) 75/100

LTl HOM uTl

B R

314
] \ \ \

Résu It ‘

ol

=151

§
\

|
m
} \
\

\

\

\

\

|

|

\

\

\

\

\

\

\

|

\

\

\

|

|

\

\

\

\

\

-600  -580 -560 -%40 -320 -300 -480 -460 -440 420 400 -380 -360 -340 320 -300 -280 -260 -240 220 -200 180 160 140 120 1000 B0 B0 40 20 o 20 40 B0 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
Angle ()
3.602.D96.400
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® BOSCH

Homologation EXACT 12V-6-670

2.3.5 Screw joint 30° (hard) Set point 5,1 Nm (80%)

.“_-\ Schrauber: 3.602.096.400_031000015 Exact 12V 6-670 tested at: 23.11.2020 16:51:28 Wurst
(UFP BOS' H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
N PT-BI/EXG-Mt 6s(xt 35): OK
Frequency Chart Statistical data
Cm: 2,32 (>=2) Nm
Cmk: 2,29 (>=1,67) 5,59 +
Lower tol.: 4,59
19 X
i 18 i Lower tol.: 5,61
u . 5,39 +
| I~ I Nominal: 5,1
| X | Maximum: 5,24
: 12 : Minimum: 4,92 5,19 +
| 101 I X-Horizontal: 5,09
| | s: 0,07
2,99 +
I I x+3s:5,31
: 4 : X - 3s: 4,87
3
| | Number of values: 100 4,79 +
| | Angle: 30
| I— S — )
Speed: 600 rpm pss
4,49 4,69 4,89 3.09 3,29 3439 5,69 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
5,59 —————————————————————————— ————————————————————— —— ()T
5,39
x+3s
5,19
4,99
x-3s
4,79
459 | m— e ut
Values
1) 513 Nm/31* 2) 514 Nm/31* 3) 51 Nm/30° 4.) 4,08 Nm/28° 6.) 5,07 Nm/20° 6.) 5,18 Nm/320° 7.) 52Nm/32° 8.) 5,14 Nm/32® 0.) 52Nm/32° 10.) 5.03 Nm/20° 11.) 5,00 Nm/30* 12) 5,18 Nm/31°
13) 522 Nm/32° 14} 517 Nm/31* 15) 513 Nm/31* 16.) 4,97 Nm / 28° 17.) 5.04 Nm/28° 18.) 5.04 Nm/20* 19.) 515Nm/30* 20.) 5,18 Nm/30° 21) 5,13 Nm/30° 22)) 5,05Nm/30° 23.) 5,08 Nm/30° 24) 51Nm/31°
25.) 521 Nm/31° 28.) 518 Nm/30° 27.) 512 Nm/30" 28.) 4,98 Nm /28" 20.) 5,086 Nm/28° 30.) 5.04 Nm/30° 31) 508 Nm/31* 32) 5,13 Nm/31° 33.) 5,08 Nm/30° 34.) 4,04 Nm/28° 35.) 4,90 Nm/29° 36.) 5.1Nm/30°
37.) 5,14 Nm /30" 38.) 512Nm /31" 38.) 512 Nm/30" 40.) 4,97 Nm /28" 41) 5,02 Nm/28" 42.) 5,07 Nm/28° 43) 512Nm/30° 44.) 5,1 Nm/30° 45.) 5,15 Nm/30° 48.) 4,09 Nm /28" 47.) 4,95 Nm/29° 48.) 5,08 Nm /30"
48.) 5,1 Nm /30" 50.) 5,12Nm/30° 51.) 51 Nm/30° 52.) 4,99 Nm/29° 53.) 5Nm/30° 54.) 5,16 Nm/32° 55.) 524 Nm/32* 58.) 5,13 Nm/31° 57.) 5,186 Nm/31° 58.) 5,09 Nm/30° 59.) 5,03 Nm/30° 60.) 5,12 Nm /30"
61.) 5,15 Nm /30" 62.) 519 Nm/32° 63.) 5,19 Nm/32® 64.) 5,02 Nm /20" 85.) 5.01 Nm/28° 66.) 5,14 Nm/30° 67.) 52 Nm/30° 68.) 5,12 Nm/31° 69.) 5,12Nm/32° T70.) 5,03 Nm/30° 71.) 5,05 Nm/30° 72) 517 Nm /32"
73.) 5,18 Nm/32° 74.) 519 Nm/30" 75) 5,12 Nm/30" 76.) 4,98 Nm /28" 77.) 5.03Nm/28° 78.) 5.14 Nm /30" 79.) 519 Nm/31" 80.) 5,18 Nm/31° 81.) 5,14 Nm/30° 82) SNm/28" 83.) 5,02 Nmi/28" B84.) 5,09 Nm /30"
85.) 5.15 Nm/30° 88.) 5.1Nm/28° 87.) 5.08 Nm/28° 88.) 4.94 Nm /28" 80.) 4.99 Nm/28° 80.) 5.09 Nm/30° 91.) 5.1 Nm/30° 82) 5.08 Nm /30° 93.) 5.08 Nm /30" 94) 4.92 Nm/28° 85.) 5.01 Nm/28° 86.) 5.11 Nm /30"
97) 5.12 Nm/30° 98 ) 508 Nm/29° 99) 51Nm/30° 100.) 4.96 Nm /28°
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BOSCH Homologation EXACT 12V-6-670

2.3.5.1 Screw joint 30° (hard) Set point 5,1 Nm (80%) 25/100

LTl nom[  ul

oW
=

o

Torque (N m)
ks

\
\
\
\
\
\
\
\
\
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\
\
\
\
\
\
\
\
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\
\
\
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\
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\
\
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|
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\

\

\

[

\
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\
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.95 84 .82 .80 B9 BB B¢ B2 B0 78 .76 74 72 70 58 65 54 62 60 58 56 54 52 50 43 45 44 42 40 38 6 34 32 30 28 26 24 22 20 A8 A6 A4 42 A0 8 B -4 -2 0 2 4 6 B 10 12 14 16 18 0 2 24 2 @ 0 @ M
angle (°)
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Homologation EXACT 12V-6-670

Torque (N m)
w
@

~
@

2.3.5.2

Screw joint 30° (hard) Set point 5,1 Nm (80%) 75/100

-94¢ .92 .80 -8 .66 -84 .82 -BO -76 -76 -74 .72 .70 -B6 -66 -B4 62 B0 -56 .56 -54 .52 -50 46 -46 -44 -42 40 -38 .36 -34 -32 -30 -28 -6 -24 -22 20 18 16 14 12 10 B B -4
Angle (°)
3.602.096.400

uTl

L1l nom|

Page 67



® BOSCH

Homologation EXACT 12V-6-670

2.3.6 Screw joint 360° (soft) Set point 5,1 Nm (80%)

I-I_\\ Schrauber:  3.602.D96.400_031000015 Exact 12V 6-670 tested at: 23.11.2020 16:19:27 Wurst
@ BOSCH Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
N PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,27 (>=2) Nm
Cmk: 2,19 (>=1,67) 559 +
. Lower tol.: 4,59
| | Lower tol.: 5,61
| —24_ | Nominal: 5,1 %39 1
| | Maximum: 5,25
: N : Minimum: 4,9 5,19 +
| \E | X-Horizontal: 5,08
| | s: 0,07
I 9 I x+3s:5,31 2T
: 7 7 : x-3s:4,86
| | Number of values: 100 4,79 +
| | Angle: 360
L 1 Speed: 600 rpm
4,49 4,69 4,89 3,08 3,29 3,49 3,69 Precision Class: 2 Toleranz +/-10% N
Single Value Card
Nm
5 ———— " —— " — " — - - - - - - - - - - - - - - - - —_- - - - - - - — ———— —— — — — —— — = 0T
5,39
*+3s
5,19
4,99
4,79
459 —m———— e — ut
Values
1) 5.16 Nm/382* 2.) 511 Nm/352° 3.) 5,00 Nm/348° 4.) 5,13 Nm/357° 5.) 5,07 Nm/352° 6.) 4.93 Nm/332° 7.) 5.12 Nm/2348° 8.) 5,14 Nm/382° 8.) 5,14 Nm/354° 10.) 5.08Nm/358* 11) 515Nm/360° 12) 4,85 Nm/344°
13.) 5,03 Nm/347° 14.) 5,11 Nm /350 15) 521 Nm/377* 18.) 511 Nm/350° 17.) 515Nm/260* 18.) 4,01 Nm/342® 19) 517 Nm/363° 20.) 508 Nm/348° 21) 500Nm/358° 22) 512Nm/354* 23) 5,1 Nm/354* 24) 4,02Nm/331°
25.) 5,15 Nm/361° 26.) 5,00 Nm/352® 27.) 5.1 Nm/358* 28.) 5,08 Nm/352° 20.) 5.00Nm/353° 30.) 4.0 Nm/342° 31.) 5,00 Nm/366° 32) 5.1Nm/360° 33) 5.00Nm /358" 34) 513Nm/368° 35) 5Nm/341° 28.) 5,01 Nm /347
37.) 5.1 Nm /354" 38.) 5,07 Nm/360° 30.) 511 Nm/355° 40.) 512ZNm/350° 41) 501 Nm/360° 42) 491 Nm/333® 43) 503 Nm/348° 44) 515Nm /373" 45) 508Nm/372° 46) 508 Nm/382° 47.) 406Nm/330° 48) 502Nm/352°
49) 51 Nm /384" 50.) 5,17 Nm/368° 51) 515Nm/372° 52) 515Nm/366° 53) 504 Nm/354* 54) 490 Nm/358® 55) 513 Nm/367° 58) 516 Nm/368° 57) 508Nm/358° 58) 512Nm/383* 50) 400Nm/357° 60.) 482 Nm/334°
61.) 5.05 Nm/366° 62.) 5.1Nm/367° 63.) 508Nm/361° 64.) 512ZNm/356° 65.) 5.14Nm/360° 66.) 4.91Nm/343° 67.) 5.12Nm/368° 68) 5.00Nm/366° 69) 5.13Nm/367° 70.) 514 Nm/364° 71.) 501Nm/342° 72.) 498 Nm/344°
73) 5.12 Nm/364° 74.) 5.12Nm /357 75.) 5.15Nm/366° 76.) 518 Nm/375° 77.) 5.01Nm/358° 78.) 5.08 Nm/383® 79) 5.1 Nm/365° 80.) 5.14 Nm/364° 81) 516 Nm /368" 82) 5.00Nm/358° 83) 498Nm/340° 84) 496 Nm/ 345
B85) 5,13 Nm/359° 86.) 5,08 Nm/359® 87.) 5,14 Nm /367" £8.) 508 Nm/360° 80.) 499 Nm/340" 90) 506 Nm/357° 91) 512Nm/362° 82) 511 Nm/357° ©3) 513Nm/368° ©94) 525Nm /381" 85) 504 Nm/ 360" ©96.) 498 Nm/343°
87.) 5,07 Nm/360° 98.) 52Nm/331° €9.) 514 Nm/362° 100.) 522 Nm/383
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BOSCH Homologation EXACT 12V-6-670

Torque (N m)

2.3.6.1 Screw joint 360° (soft) Set point 5,1 Nm (80%) 25/100

e LT; HDM; u‘r;
i ]
] \ \ \
R A
S®s—-—"""""""—"" """ " —-" - " - {(— (= = — — — — 1
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\

\
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-B00 =550 -500 -450 -400 -350 -300 =250 -200 -150 -100 =50 400
Angle (7)

3.602.D096.400
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Homologation EXACT 12V-6-670

2.3.6.2 Screw joint 360° (soft) Set point 5,1 Nm (80%) 75/100

— (75)5,149

[&j]

640 620 600 -580 -SE0 -S40 -520 -SO0 480 460 440 420 400 -380 -360 -340 -320 -300 -280 -260 -240 -220 -200 -180 -180 -140 -120 00 80 B0 40 -20
Angle (°)
3.602.D096.400
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® BOSCH

Homologation EXACT 12V-6-670

2.3.7 Screw joint 30° (hard) Set point 6,00 Nm (100%)

I-I_\\ Schrauber:  3.602.096.400_031000015 Exact 12V 6-670 tested at: 23.11.2020 16:12:50 Wurst
@ BOSCH Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
= PT-BI/EXG-Mt 65(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,72 (>=2) Nm
Cmk: 2,16 (>=1,67) 66 T
Lower tol.: 5,4
i i Lower tol.: 6,6 6,4 T
I I Nominal: 6
| | Maximum: 6,01 6,2 +
I I Minimum: 5,7
: : X-Horizontal: 5,88 6 &
| | s: 0,07
I | X+3s:6,1 se &
: : x-3s5:5,66
| | Number of values: 100 56 &
| | Angle: 30 |
L ! Speed: 600 rpm J'
5,3 53 6.1 6.3 6.5 6,7 Precision Class: 2 Toleranz +/-10% T
Single Value Card
Nm
66 | mm e e e e e ()
6,4
6,2
X+3s
6
5,8
5,6
5,4

Values

1.) 5,82 Nm/26°

2.) 5,87 Nm/28®

13.) 5,85 Nm/30° 14.)
25.) 5,88 Nm/20° 28.)
37) 583 Nm/28° 38)
48.) 579 Nm/27° 0.}
B81.}) 583 Nm/28° 62.)
73.) 5,85 Nm/28° 74.)
85.) 5,84 Nm/28° 86.)
7.} 5,84 Nm/28° e8.)

5,04 Nm | 30°
5,0 Nm / 28°
5,93 Nm | 20°
5.9 Nm / 307
B Nm /207

5,84 Nm / 297
5,84 Nm / 30°
5,83 Nm / 297

3) 59 Nm/20°

15)
27)
39)
s1)
63.)
75
a7
29)

5.04 Nm J 20%
5,03 Nm J 30
5082 Nm | 28*
5.96 Nm / 287
5.95 Nm / 307
6.01 Nm J 30°
593 Nm J 28
597 Nm J 30

4.} 5,87 Nm /20"
18.) 5,87 Nm /20°
28.) 5,04 Nm/20°
40.) 5,88 Nm /20°
52.) 5.98 Nm /29°
64.) 5.92 Nm/30°
78.) 5,98 Nm/30°
&8.) 5,94 Nm /29
100.) 5.82 Nm/28°

5.) 5.27 Nmj2o°

17.)
)
41)
53.)
85.)
7T
88.)

5,88 Nm j 28°
5,88 Nm Jj 30°
5.88 Nm / 28°
5.87 Nm / 28°
5.92 Nm / 31°
5,87 Nm / 28°
5.84 Nm J 28°

8.) 57 Nmj28g°

18.) 574 Nm/28°
30.) 578 Nm/I7*
42) 5768 Nm/28%
54.) 578 Nm/26°
66.) 5.81 Nm /26"
T8} BFT Nm /27"
80y 575 Nm /27"

7.) 5.8 MmJ28®
19.) 5,82 Nm/20°
31.) 570Nm/28*°
43) 5.8 Nm/28*
55.) 5.78 Nm/ 28
67.) 5.84 Nm/29°
79.) 5,78 Nm/ 28
21.) 583 Nm/29°

8) 5.B8MNm/J30°

20.)
32
44
56.)
68.)
80.)
o2

5,01 Nm /20°
5,08 Nm /317
5,96 Nm / 30°
5.9 Nm / 30°
5.9 Nm / 28°
5,9 Nm / 28°
5,08 Nm / 28°

9.) 597 Nm/30°

1)
33)
45)
87.)
B2}
a1}
g3)

B8.01 Nm / 31°
5.0 Nm / 28°
5,93 Nm / 287
5.96 Nm / 30°
5.94 Nm / 30°
5,95 Nm / 30°
6 MmJ 30°

10.)
23)
34
46
58.)
T0.)
82
24

5,08 Nm /32°
5,08 Nm J 207
5,88 Nm J 30°
5.88 Nm / 28°
5.88 Nm J 297
5.8 Nm /30"

5,82 Nm J 297
5.8 Nm Jj 28"

1)
23
35)
47)
50}
7.
83}
85

5,06 Nm / 30%
5,82 Nm J 27°
5.0 Nm / 30%

5.80 Nm / 20%
5.86 Nm / 297
5.86 Nm / 297
5,87 Nm / 287
5,88 Nm / 28

12) 581 Nm /28
24.) 578 Nm /28
38.) 577 Nm /28
48) 573 Nm/27°
B60.) 573 Nm/28°
72.) 576 Nm /26°
84.) 574 Nm /28
96.) 576 Nm /28
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BOSCH Homologation EXACT 12V-6-670

2.3.7.1 Screw joint 30° (hard) Set point 6,00 Nm (100%) 25/100

Torque (N m)
@
(O

-85 -an -85 80 75 -0 65 -60 -55 -50 -45 -40 -35 -30 -25 -20 -15 -10 -5
Angle (°)
3.602.096.400
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BOSCH Homologation EXACT 12V-6-670

2.3.7.2  Screw joint 30° (hard) Set point 6,00 Nm (100%) 75/100

75 ol woM[ uTl

Torque (N m)

2 = oo s Rk b b wow
E I R T - T S

04-

30 <25 -2 -15 -10 45 o 5 10 15 20 25 3

-85 -80 -85 -80 75 -70 65 -60 -55 -50 -45 -40 -35 -
Angle ()

3.602.096.400
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® BOSCH

Homologation EXACT 12V-6-670

2.3.8 Screw joint 360° (soft) Set point 6,00 Nm (100%)

l-‘_\ Schrauber:  3.602.D96.400_031000015 Exact 12V 6-670 tested at: 23.11.2020 16:06:44 Wurst
(@_‘1) BOS‘ H Robert Bosch Power Tools GmbH 1,5 - 6Nm Cell: FTY.0017 / SCS0010C410016
= PT-BI/EXG-Mt 65(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,23 (>=2) Nm
Cmk: 2,21 (>=1,67) 66 T
Lower tol.: 5,4
| 2 | Lower tol.: 6,6 64 T
| B | Nominal: 6
Maximum: 6,14 £
: 15|15 : - ’ 6,2
Minimum: 5,79
| 71N 13 | . !
I X I X-Horizontal: 6 6 4
| . | 5: 0,09
I | X +35:6,27 ss 1
| | ’ o o
| 4 I x-3s:5,74 JlL
| 3 | Number of values: 100 <s I
6 T I
| | Angle: 360 |
| I— R
Speed: 600 rpm J'
. 54 & cooedoooos
5:3 5.5 57 3.9 6,1 6.3 6,5 6.7 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
6f | —m————— e —— —— ————— ————————————— ——— —— 0T
6,4
X+3s
6,2
6
5,8
5,6
54 —m——————— e e — = ut
Values
1.) 6,06 Nm /362° 2.) 6,04 Nm/361° 3) 6,08 Nm/356° 4.) 5,87 Nm/363° 5.) 6,03 Nm/ 364 6.) 5.8 Nm/347" 7.) 6,05Nm/361° 8.) 5,08 Nm /348" 8.) 6,05 Nm/ 360° 10.) 5,88 Nm /355" 11.) 584 Nm/346° 12) 582 Nm/334°
13.) 6,05 Nm/ 368" 14.) 6,02 Nm /368" 15.) 6,00 Nm/371" 16.) 6,01 Nm/358° 17) 6 Nm/362° 18.) 5,87 Nm/350° 18 6,11 Nm/378" 20.) 6,03 Nm/363" 21.) 6.09Nm/374° 22) 500Nm/366° 23.) 6,02Nm/364° 24) 5.B85Nm/346°
25) 6,11 Nm/380° 26.) 5,96 Nm/371° 27.) 598 Nm /360" 28.) 6 Nm/360" 20) 6.02Nm/3682° 30.) 579 Nm/346° 31) 6,1 Nm/368" 32.) 6,02Nm /368" 33.) 598 Nm/362° 34) 507 Nm/362° 35) 587 Nm/345° 36.) 5,85Nm/334°
37.) 6,03 Nm/368° 38.) 6,13 Nm/386° 39.) 6,07 Nm /366" 40.) 6,03Nm /358" 41) 503 Nm/358" 42) 590 Nm/357° 43) 6,05Nm/365° 44.) 6,00 Nm /388" 45) 609Nm/372° 46) 6,12ZNm/374" 47.) 506 Nm/ 358" 48) 5,05Nm /344"
49.) 6,03 Nm/370° 50.) 6,11 Nm/372° 51.) 6,07 Nm /367" &52) 6,14 Nm /388" 53) 587 Nm/358° 54.) 6,13 Nm/386° 55) 6,11 Nm/374> 56.) 6,11 Nm /368" 57.) 6,01 Nm/362° 58) 6,01 Nm/362° 59.) 5.8 Nm/350° @0.) 6.07 Nm/381°
61.) 6,01 Nm /364 62.) 6,05 Nm/373° 63.) 590 Nm/364" ©4.) 50 Nm/350° 85.) 5.84 Nm /365" 06.) 598 Nm/366° 67.) 6,11Nm/370° 68.) 6,01 Nm/360° @8.) 6,11 Nm/375° 70 589Nm/352° 71.) 598Nm/356° 72) 5,090 Nm /357"
73) 6.1 Nm/372° 74.) 6,03 Nm/365° 75.) 6,00 Nm/371" 76.) 581Nm/350° 77.) 5.82Nm/338° 78.) 504 Nm/347° 78.) 6,02Nm/362° 80.) 6,13 Nm/378¢° 81.) 6,01 Nm/365° 82) 508 Nm/351° 83) 581Nm/338° 84) 0,05Nm /368"
85.) 6,04 Nm /364 86.) 6,14 Nm/380° 87.) 596 Nm /306" 88.) 6,02Nm/358° 80) 579Nm/350° 90.) 6,06 Nm/375° ©1) 602Nm/370° 92.) 6,06 Nm/373° ©83.) 6,06 Nm/374° 94) 5082Nm/340° ©5) 6,01 Nm/369° ©6.) 06,03 Nm /387"
87.) 6,14 Nm/381° 98.) 6,04 Nm/364° 99.) 6,00 Nm /371" 100.) 593 Nm/354°
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BOSCH Homologation EXACT 12V-6-670

2.3.8.1 Screw joint 360° (soft) Set point 6,00 Nm (100%) 25/100

727 i noml uTl
L

58" | | \

o ——— B L

s | | \

P! Result | | Result |
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BOSCH

Homologation EXACT 12V-6-670

2.3.8.2 Screw joint 360° (soft) Set point 6,00 Nm (100%) 75/100

gf— — — — — — — — — — — —

Torque {N m)
wow w

550 500

800

-450

noM

77777777777777777777777777777777777777777777777777777 S S
.

| Result |

400 350 300 250 100 250

Angle ()
3.602.096.400

50 100 150 200
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® BOSCH

Homologation EXACT 12V-6-670

3. Certificates

3.1 Calibration certificate torque and angle sensor 2 Nm

Kalibrierschein / Calibration Certificate

erstellt durch das Kalibrierlaboratorium
issued by the calibration Iaboratory

SCS Concept Deutschland GmbH
Zeppelinsir. 2
ZI 84180 Loiching-Kromwisden

akkreditiert nach DIN EN ISOVIEC 170252018
German ransiafon of ISOVIEC 17025:2017

Aksredifierungsstelks
DK 150010100

18025

D-K-

Kalibrierzeichen | 19901-01-30

Cafibration mark 2020-06

Gegenstand Drehmoment-/Drehwinkealsensor - 2 N-m
Obyect
Hearsteller SCS Concept
Manufacturar
Typ FTY 2
Tipe

Anzsigegerat
Fabrikat/Sarign-Nr. SCS.0002.C4.1.0001 FTY.0017
Bstrisbsmittalnummer: - I -Mr. 000005021519
Auftraggeber: Robert Bosch GmbH
Applicant: Fornsbacher Str. 92

T1540 Murrhardt

Auftragsnummer PR20-3605 KAL - 10-21244 -
Ordar No. 8010003

Anzahl der Seiten des Kalibrierscheines 6
Number of pages of the cerificale

Datum der Kalibrierung 2020-06-08
Date of Calibration

Dweser Kalibnerschein  dokumentiert  die
metrolegische  Aockiohrung  auf  nationale
Momale zur Darstellung der Einheilen in
Ubersinstimmung mit dam  Internationalen
Einheitensystam (Sl).

Die DAkKS ist Unisrzeichner der mutilateralen
UObereinkommen der European co-operation
for Accreditation (EA) und der Imemational
Lebaratory Accreditation Cooperation (ILAC)
Zur  gepen=eiigen  Anerkenmung  der
Kafibriarscheina

For die Einhaliung einer engemessenen Frist
zur Wiederholung der Kalbrerung ist der
Benutzar verantworlich.

Thiz cdibrafion corificate documents the
meiroiogical raceabiity io nefond standards,
which realize the unis of messurement
sccordng io the Imternationsl Sysfem of Units
=

The DARKS is agnsioy fo the muffiateral
agreements of the Eurgpean co-oparation for
Accradita-ion (EA) and of the Intemational
Laborstory Accradistion Gaq:eraann WAGC)
for the muival recogmiion of calibraton
cerfficatss.

The uwser 5 obiiged fo have the obfec
recaiibrsied sf anpropnate intervals

Dieser Walibrierschein darf nur vollstindig und urverdndert weiterverbreilet werden. Auszige oder Anderungen bediren der
Genshmigung d=s austellenden Kalibrieraboratordiums. Kalibrisrscheine sind bei Nennung des fiir die Freigabs Verantwarlichen in

Klarschritt auch ohne Unterschrift giltig.

Thiz calibrafon cerfificate may not be reproduced other than in full except with the permission of the isswing lsboratory. Calibration

certiicates with the full name of the approva responaible person are valid without signature.

Datum der Aussieliung Leiter des Kalibrisdaboratoriums
Date of isswe Hisad of the calibration laboratory
2020-06-10 Klaus Gruber

Bearbeiter
Parson in charge

Emanual Keller
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® BOSCH

Homologation EXACT 12V-6-670

Saite 2zum Kalibrierschein vom 2020-06-10

Page 2 of the calibration cerificate of 2020-06-10

In case of doubts the Garman text of this certificate is valid.

18925

D-K-

15001-01-00

2020-06

1 Kalibrierverfahren / Calibration Procedure :

2  Kalibriereinrichtung / Calibration device :
2.1 Messunsicherheit for jede Drahmomantstufe in 9:/
Uncertainty of measuremeant related fo forgue in %

2.2 Raferenzaufnahmer / Reference iransaucar :
2 3 Arnzeigagarat/ Indcafion device -
Seriennummer / Serial number :
Herstaller [ Manufacturer -
2.4 Einstellung des Arzeigegeratas /
Settings of the indication device -

2.5 Anschiusskabal / Input cable :
Schaltungsart/ Gircwit fype

2.6 Einspannizile [ Adapfors -

27 Rockfohrung / Traceability -

2.8 Auswartung/ Evaluation :

3 Kalibriergegenstand / Calibration device :
3.1 Anzeigegerat ! Indcafion davics -
Seriennummer /' Serial number :
Hersigller / Manufachurer :
3.2 Einstellung des Anzeigegeratas /
Settings of the indcafion device -

3.3 Anschlusskabel ! Input cable -
Schaltungsart / Gircuit fype -

3.4 Einspannizile / Adapfors -

3.5 Justierwart ! adjustment value :
vor Kalibrigrung/ before calibration :
nach Kalibrisrung / affer calibration
Justage / agustment:

4  Kalibrieranordnung / Calibration installation :
4 1 Einbaustallungan / Mounfing posifions -
4 2 Drehmomantvakior / Torgue vecior -

5 Umgebungsbedingungen / Ambient conditions :
5.1 Kalibrieriamperatur / Calibration femperature -
vor Kalibrigrung/ before calibration :
nach Kalibrisrung / affer calibration
5.2 Rolative Luftiouchtighait / relative humidity
5.3 Ort der Kalibrierung / Place of calibration :

6 Aufmehmemullsignale / Transducer zero signals -
vor Einbau/ before mouniing -
nach Kalibrigrung / affer calibration

7 Zusdwliche Angaben / Additional information :

B chnals: 'Wadie sind um dhe jewsligs Nullanmeigs edurien. Dis Espebnisse sind In des letrien Shalk
% PeUnGEd In the: el deoimal Dis Deutsche ARRR-dieungEicdls 1 Uncriciohne: &0 musliacrakn

DIN 51309 - 2005-12
Warkstol priimasciinen - Kol sang von O
3-N-m-Drehmoment-KE #TTt136

7 iF sixdscha D

Drehmoment / Erw. Messunsicharheit /
Torguein N-m Exp. Uncertainyy (K =2} in % :
0,4 0,11
08 0,11
i2 0,11
1,6 o011
2 o011
TTt-10 N-m, #TTt136
MGCplus

8011599141 ML10B Kanal 1
Hettinger Baldwin Mezsstechnik GmbH

Spaisespannung / Supply valtage SWDC
Filterainstallung / Fiker settings : 0,2 Hz Bossal
Aufiasung [ Resciufion : 0,000001
Schwankung ! Fluctuation : 0,000007
Anzeigeainheit / Incfcation wit - myv A

fest am Werstarkar angeschlossan

&-Laiter-Schaltung

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

KS 11766 D-K- 15165-01-00 2019-10  [DIN 51300 (2005]]
WF-K-02_Kalibrirschaine_Rav_2020-06-09

FTY 2, 3CS.0002 C4.1.0001, -
FTY

FTY.0017

SCS Concapt

Speisespannung / Supply vallage :
Filterginstallung / Filer settings :
Ziffernschritt/ Numeral resolufion : 0,0001
Schwankung / Fluctuation : 0,002
Anzeigaainhait / Inafcafion wmit - MN-m
intarmn

4-Laiter

Vierkani-Sguare 5,3mm (1/47) M

rchis | clodiwise links / cownfer clodk wise
-1,08367 mW N

-1,08367 mW N

0%

sVDC
1kHz

2x 90"

vertikal  /werfical

230°C

230°C

48 9%

Mob. Lab 10 Kromwiadan

1,0000 AE
1,0000 AE

. Calouisbed values ane Kduoed by e respeciive 1ee0 signal. The caloulaicd values
IMIOITITGN G E LIPDEG-an Do-0paration for Aooreditation (E4) und der Inermational

Labosationy A oorediation Cooperalion (ILAC)Zur gegenssiiigen Anesgrnung der Kalbricrsoieing. D welienen Unierseichnes innerhalb und auBerhalb Ewopas sind den Imemedssiienwon B&

A GUTDRG M- 300N ong ) LN ILAIC W, 20 gD I U ST IMGimian.
Méichslar Kalibrieriarmin qemdii Kundenvergabe (12 Mot

08.06.2021

SCS Concept Deutschland GmbH
Zappalinstr. 2
D-84180 Loiching-Kronwiedan

Telefon: +49 8731-3261660
Telefax: +49 8731-3261669
E-Mail: deutschland(@scsconcapt da
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Page 3 of the calibration certificaie of 2020-06-10 15001-01-00
2020-06
8 Auswertung / Analysis
8.1 Kalibrierergebnis / Calibration resulis
Fall | { case | Fall Il case Il
Dreh- Signal / rel. Massunssicherheit / rel. uncarainty Signal / rel. Uns.-intervall / ral. uncert. inferval
momant/ signal k=2 signal k=2
torque Ausgleichsifunktion / interpolation Ausgleichsfunkion /| bsnannte Skala/
kubisch/ cubic linear ] i aefined scals
in N.m in N-m in % in % in N-m linear, in % in %
[Fachisdrahmoment | CIOCKWISS forgue
[1] 0,0000 0,0000
0,4 0,3998 0,3996 047
08 0, 7991 0,7993 0,31
1.2 1,1987 1,1902 0,32
1,6 1,6009 1,6007 0,24
2 1,9998 1,8992 0,20
Linksdrehmoment / antclockwise forgue
Anpegeben istd eiterte Messunsicherheit, dis sich aus der Standardmessunsicherheit durch Multiplikation mit dem Eresiterungsfakior k = 2
ergibt. Sie wurds a0 EA-4'02 M: 2013 ermitielt. Der Wert der MessgroBe Begt mit einer Wahrscheinlichksit von 85 % im zugeordneten Werteintervall
Stated is the expanded uncertainly, which is oblained by muliiplying the standsrd uncerfainly by ife coverage factor k=2, This has been
datarmined in accordance with Guiosline EA-4/02M: 2013 The value of measurement cormasponds to a coverage probahility of 955
8.2 Klasseneinstufung nach DIN 51308/ Classification according to DIN 51309
Fall 1/ case | Fallll/ casa I
kubische Interpolation | linears Interpolation lineare Interpolation benannte Skale /
cubic interpolation linear interpolation linear interpolation defined scale
Klassa von/drom bis [ to vondrom bis/ to | vonidfrom bis /to | vonfrom bis/ to
Class in N-m in N-m in W-m inN-m
Bechisdrehmomeant / clockwise forgue
0,05
01
02
05
1 0.4 2
2
5
Linksdrehmoment / aniiclockwise forgue
0,05
01
02
05
1
2
5
8.3 Kriecheinfluss aus Kurzzeitkriechen / Creep influence from short-term creep

Vor der ersten Massraine jpder Einbausisllung wurde die Signalanderung wahrand einar dreimindtigen Wartepause registriert.
Das arithmetische Mittel der auf den zugehdrigen Endwert bazogenen Anderungan ist das Kurzzeitkriechen.

The signal variation during a three-minute waiting inferval was recorded before the first senas of every mounfing position.

The shart-farm creap is the arithmetic mean of the related to the corresponding ful-scale valus variations.

Das im geschlossensn Strang ermitizfie und mit dem Faktor 4 multipliziers Kurzzeitkriechen ergibt:

The determined in a clased string and multipiad by the factor 4 short-term creep results: novalue

SCS Concept Deutschland GmbH
Zappelinstr. 2
D-84180 Loiching-Kromwiedan

Telefon: +49 8731-3261660
Telefax: +40 8731-3261669
E-Mail: deutschlandi@scsconcept.de
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9  Interpolationsgleichungen / Interpolation equations S in N-m M in N-m
9.1 Falll, Kubische Interpolationsgleichung / Case [, Cubic interpolation equation:
911 Rachisdrehmoment / clockwise tarque:
Sai = 0,907 M+ 3,28000E-03 MEs -8 50000E-04 . M7
Mg= 1,003 -8+ -3,208000E-03 L824 8 60000E-04 -
91.2 Linksdrehmomant / anticlockwiss forgus:
8y = M+ M2 T
M= -8+ .57+ -8
9.2 Falll, Lineare Interpolationsgleichung / Case |, Linear interpolation equation
921 Rachisdrehmoment / clockwise torgue: 922 Linksdrehmomeant / anficlockwise torgue:
54 = 1,000 M 5s = M.
Ma= 1,000 -5 Mai= -5
923 Rachis- und Linksdrehmoment / clockwise and anficlockwise torgue:
s = -M (sioha FuBnote / see footnote)
Ma= -5
9.3 Fallll, Lineare Interpolationsgleichung / Case ll, Linear interpolation equation
9.3.1 Bechisdrehmoment / clockwise forgue: 9.3.2 Linksdrehmoment / anficlockwise forgue:
Sy = 1,000 M 5s = M,
My = 1,000 -5 M= -5
9.3.3 Bechis- und Linksdrehmoment / clockwise and anficlockwiss forgus.
ai = -M [siehe FuBnote 1)/ see footnote 1)]
M= . 5.
10 Kennmwerte nach DIN 51308 / Classificafion criteria according fo DIN 51309
Fall |/ case | Fall ll/ case Il
M ¥ [ B Sacun Suin L L3 fo 3 fuse
¥ ¥ Ty ¥ 4 ¥, ¥ Fa ¥, ¥,
in N-m in % in% in % in % in % in % in % in % in % in %
2 0,035 0,020 - 0,035 0,030 - -
1,6 013 0131 - 0131 0,131 - 0,060
1,2 0,075 0142 - 0,075 0,142 - 0,175
08 0,138 0,025 - 0,138 0,025 - 0,100
0,4 0,100 0125 - 0,100 0,125 - 0175
0 - - 0,005 - - - - 0,005 - - -

1) Die Bestimmung der linearen Interpolationsgleichung for Rechts- und Linksdrehmoment ist nicht identizch miteinem Kalibriemes rgebnis for
‘Wechssldre hmoment. Sie ermiglicht ea, mit nur einem Kalibrierfakior das Anzeige gerat optimal for Rechis- und Linksdrehmoment anzupassen.
The linaar interpol stion equaion for clockwisse torque and anficiockwise torque cant be used as 3 calibration result for siternating forgue.
{tonly can be waed fo adjust the indicator opimally for clochwise torque and anficlochwise forue with 2 single calibration factor.

2y Im Fall Il werden zur Besimmung der Anzeigeabweichung f; die Kalibriersrpebnisse der Aufwaris- und Abw arisrziban berlcksichiigh.
in case I for the defermination of the display emor f; the calibrafion resufts of the upward and dowmwand measurements are conadersd.

Telafon: +49 8731-3261660
Telafax: +48 8731-3261669
E-Mail: deutschland@scsconcept.de

SCS Concept Deutschland GmibH
Zeppsalinsir. 2
D-84180 Loiching-Kromwvieden
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11 Messdaten /| measuring data in N-m
Rechtsdrehmoment / clockwise torque
0 0,0000 0,0000 0,0000 0,0000 -0,0001 0,0000
04 - - - 0,3095 0,3004 0,3999
0.8 - - - 0,79492 0,79%2 0,8003
1,2 - - - 1,1978 1,1998 1,1987
1,6 - - - 1,6019 1,6008 1,5008
2 2,0018 2,0021 2,0019 1,9095 1,9995 2,0002
1. Voorbel. 2. Vorbeal. 3. Vorbel. .
N-m preloading o fng pr fng 0= up 0= 1 down 0°/2 up
[] 00000 0,0000 0,0001
04 - 0,4000 0,3903
0.8 - 0,7990 0,7998
1,2 - 1,1985 1,1904
1,6 - 1,5008 1,6002
2 20019 2,0001 2,0001
Vorbal. Vorbel.
N-m 90/ 90° / down Iy { down
preloading - preioading 3
Linksdrehmoment / anficlockwise forque
1. Viorbeal. 2. Vorbal. 3. Vorbel. .
N-m preloading pn fng P fng 0= up 0= 1 down 0°/2 up
Vorbel. - Vorbal.
N-m prafoading 90°/ up 90" / down pr ing fup { down
SCS Concept Deutschland GmbH Telafon: +49 8731-3261660
Zeppelinsir. 2 Telefax: +49 8731-3261869
D-84180 Loiching-Kromwiedan E-Mail: dautschlandi@scsconcopt.de
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12 Darstellung der Ergebnissa in Diagrammen / Results in diagrams
Bezugswert | Reference valve:  1,9887  N-m

Links- bzw. Rechtsdrehmoment / clockwise resp. anficlockwise torque

'!;‘5 Relative Abweichungen bezogen auf den Endwert / deviation ralafive fo max. calibration forgue

0,1

0,05

og

-0,08

a1
-0,15

] 0.5 1 15 2 25 wm
Rel. Interpolationsabweichung v. M. / Interpolation error relative to acfual value

% Links- und Rachisdre hmomeant getrennt / aniiclocwise and dockwise forgue separataly
0,15

0,05 /& —
o = “:‘"*‘il =] = finmar
‘-‘_‘\ e

-0,08 O

R 7
PPN I ~h— et ivcar 1l
0,15
0,000 0,500 1,000 1,500 2,000 2,500 y.m
13 Kubische Interpolati rte chne Bazug zur Messunsicherheit / Cubic interpol. values without reference fo unceriainty
Rechisdrehmomeant nach 9.1.1/ dockwise torque acc. to 9.1.1
H-m o 0,02 0,04 0,06 0,08 012 0,14 0,16 0,12
0,2 0,1985 02195 0,2304 0,2504 0,294 0,3193 10,3393 0,3583 0,379z
0.4 0,3052 04192 04302 10,4502 04782 05182 10,5301 05581 05791
0,6 0,5081 0e191 0,630 0,6501 0,6791 07182 07302 0,7502 07792
0.8 0,7952 08192 0,8302 0,8502 0,874z 091483 10,5303 0,9503 10,9793
1 0,9953 1,0193 10304 1,0504 1,0794 11184 1,1385 1,1585 1,1795
1,2 1,1985 1,2196 1,2206 1,2586 1,2796 1,3197 1,3397 1,3597 1,37897
14 1,3088 1,4198 1,4398 1,4508 1,4798 1,5189 1,5305 1,5509 15799
1,6 1,6000 1,6200 1,6400 1,600 1,6800 1,7000 1,7200 1,741 1,761 1,7801
1,8 1,8001 1,8201 1,8401 1,8601 1,8801 1,9001 1,920 1,3401 1,9601 1,8801
2 2,0001 N-m
Linksdrehmoment nach 9.1.2 / anficlockwise forgue ace. fo 0.1.2
N-m #iE -0,02 -0,04 -0,06 -0,08 -0,1 0,12 -0,14 -0,16 -0,18
0
-0,2
-0,4
-0,6
-0,8
-1
1,2
1,4
1,6
-1,8
-2 N-m
SCS Concapt Deutschland GmbH Telefon: +49 8731-3261650
Zappslinsir. 2 Telafax: +40 8731-32616860
D-284180 Loiching-Kronwieden E-Mail: deutschlandi@scsconcept.de
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Kalibrierschein / Calibration Certificate

erstellt durch das Kalibrierlaboratorium
issued by the calibration laboratory

SCS Concept Deutschland GmbH

Zappaling
D-84180

ching-Kromwiadan

akkreditiert nach DIN EN ISQ/IEC 170252018
German fransiation of ISOJEC 170252017

-y
: .'-._ oy
flacwrs i DAKKS
= e Dembis e
L g : " Ak uREskclln
Dok A B 0100
D13920
K-
Kalibrierzeichen | 150010100
Calibration mark 2020-06

Gegenstand
Objact

Hersteller
Manufaciturar

Typ
Type

Fabrikat' Serien-Nr.

Bairiabsmittal numimer:

Auftraggeber:
Applicant:

Aufiragsnummer
Order No.

Drehmoment-/Drebwinkelsensor

SCS Concept
ANSigegerat | indoang dovice

FTY 2 FTY

SCS5.0002.C4.1.0001 FTY.0017

- Irv - Nr. 000005021519

Robert Besch GmbH
Fornsbacher Str. 92
71540 Murrhardt

PR20-3695 KAL / 10-21248 / 8010047

Anzahl der Seiten des Kalibrierscheines 4
Number of pages of the certifcato

Datum der Kalibrierung

Diate of Calibration

2020-06-08

Dieser Kalbrierschein  dokumentiert  die
metrologische  RdckfDhrung  auf  nationake
Mommale zur Darstellung der Einheien in
Ubersinstimmung mit dem  Intemationaken
Einheitenzystem (51).

Die DA kLS ist Unterzeichner der multilaieraken
Ubersinkommen der Europsan co-operation
for Accreditation (EA) und der International
Lebaratory Accreditation Cooperation (ILAG)
zur  gegenseiigen Anerkennung der
Kalibrierscheine.

Fir die Einhaktung =iner angemessenen Frist
zur Wisderholung der Kalbisrung st der
Benutzer werantaortlich.

Thiz calibrafion cerfificate documents the
mefralogical traceabiiy fo national sfandards,
which redlize fthe wnils of measurement
according to the Infernational Sysfem of Linits
(Si).

The DARS 5 signafory fo the mufiaters’
agreaments of the European co-operafion for
Accredita-tion (EA) and of the Intemafiona
Laboratory Accreditation Cogperafion (ILAC)
for the mutval recogeition of calibrafon
certificates.

The wser iz obiiged fo hawve the objsct
racalibrated af approprisfe infervals.

Dieser Kalibrierschein darf nur vollstandig und unverandert waiterverbreitet werden. Auszoge oder Anderungen badarfen der
Ganahmigung das austellanden Kalibrieraboratoriums. Kalibriarscheine sind bei Nennung des for die Freigabe Vierantworlichan in
Klarschrift auch chne Unterschrift goltig.
This calibrafion cerfificate may not be reproduced other than in full axcept with the permission of the issuing laboratory.
Calibration carfifcatos with tha full namea of the approval responsible person are valid without signatura.

Datum der Austallung
Diate of issue

2020-08-10

Laiter des Kalibrierabaratoriums
Head of the calibration iaboratory

Klaus Gruber

Baarbaitar
Perscn in charge

Emanue| Keller

Page 83



. BOSCH Homologation EXACT 12V-6-670

D18929
Seite 2 zum Kalibrierschein vom 2020-06-10 D-K-
Page 2 of the calibration certificate of 2020-06-10 15001-01-00
2020-08
1 Kalibrierverfahren /! Calibration Procedure : VDIWDE2648, Blatt 1: Oktober 2009
Sansoren und Masssy stomae fir die Drehminkeimessung, Oreld messendt Drohwinkd mosssy sioma
2 Kalibriereinrichtung / Calibration device : Gebrauchsnormmal Drehwinksl QD-ANG-EXT-001
2.1 Erw. Messunsicherheit / Exp. Uncertainty Upge 0,05 "
Cratwinkal/ Angle
2.2 Gebrauchsnormal / Rafarencs transducer ERN 180, #36819312
Cratwinkal/ Angle
2.3 Anzeigegerat / Indication device : ND287
Seriennummer [ Serial number : #533084494
Hersteller ! Manufacturar : Dr. Johannes Heidenhain GmbH

2.4 Drehmomentsensor in der Winkelkalibrierginrichtung / 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 ! inpuf cable angle : fest am Verstirker angeschlossen
2.6 Einspanntsile / Adapfors : Innenvierkant 1/2" fest verstifist
27 Rickfihrung / Traceability : Laborintern via KS194, D-K-19057-01-00, 09/2017
3 Kalibriergegenstand / Calibration device : FTY 2 - SC5.0002.C4.1.0001 - -
3.1 Anzeigegerat / Indication device : FTY
Seriennummer [ Serial number : FTY.0017
Hersieller/ Manufaciurer : SCS Concept
3.2 Einstellung des Arnzeigegeritas / Speisespannung / Supply voltaga : EVDC
Settings of the indication device : Filtereinstellung / Filfer settings : 1kHz
Ziffemnschritt / Numeral resolution : 0,25
Schwankung / Fluctuation : 0
Arnzeigeeinheit / Indication unit : “
3.3 Anschlusskabel / Input cable : intern
3.4 Einspanntsile / Adapfors : Vierkant-Square 10mm (3/8") M
3.5 Justierwert Drehwinkel/ adjustment angle value :
vor Kalibrierung / before calibration : 1440 Impulse / 360"
nach Kalibrierung / after calibration : 1440 Impulss / 360"

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

4 Kalibrieranordnung / Calibration installation :
4.1 Einbaulage / Mounfing pasitions : vertikal
4.2 Definierte Nullmarke / Zero refarence mark : Mein

5 Umgebungsbedingungen/ Ambient conditions :
5.1 Kalibriertemperatur /! Calibration temperature -

vor Kalibrierung / before calibration : 23.2°C

nach Kalibrierung / after calibration : 232°C
5.2 Temperaturgradient/ Gradient of temperafure : = 0,2 K/'Stunde (wihrend der Messung)
5.3 Relative Luftfeuchtigkeit/ relative humidity : 49 %
5.4 Ort der Kalibrierung / Place of calibration : Mob Lab10 Kronwieden

& Zusitzliche Angaben/ Additional information :
Barechneds Warke sind um die jeweiige Nullarmeige reduwriert. Die Ergebnisse sind in der bizien Stelle gerundet. Calouhied valwes are mduced by the respecive zer signal. The caloulated walues are
rounded in the last decimal. Die zu eewarendon Abweichungen durch die Einfiisse der Planlaufabweichung (p) und Exzentritaisabw sichung (2] sind in der emweilerien Messunsicharhait UREF der
Kalbrieminfchtung bercksichiigt. D Einfilsse der Drahge schwindgkai! v und des Drehmomenbes: m wurden gemil Kundemwunsch nichi eemitie . Die Do wtsche A kkredifiorungsstell ist
Uniemaichner dor mulilakersion Dbeminkommen dor Eurcpean co-operation for A coredilation [EA) und der Intemational Laboratory Accreditation Cooperation {ILAC) zur gegensaiigen Ansskennung
dor Kalibriorscheine. Die weiteran Unezeichner innarhalb und auBorhalb Europas sind den Intemetseilen won EA fwww_surcpean-acomditation.ong) und ILAC iww.ilec.oegl zu entnehman.

MNachstor Kalibriortarmin gomai Kundanvorgabe (12 Monata): 08.06.2021
SCS Concopt Doutschland GmbH Telefon: +49 8731-3261660
Zeppelinstr. 2 Telefax: <49 8731-3261669
D-z4180 Loiching-Kronwiedan E-Mail: deutschlandi@scsconcept.de
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7 Auswertung / Analysis

7.1 Kalibrierergebnis / Calibration results |  Vellstindiges Kalibrisrzrgebnis |
Messpunkt Anzeigewert Anzeigewert Wiederhol- Anzeige Standard Erw. Mess-
WI-KE Priifling prizison abweichung Messunsicherh. | unsicherheit '
Maas:ring pein! Indicatizn Indication Gal Rosult Uncartainty Exp. Uncariainy
ag in * Xin sin ¥yin * ug in °® U (k=2} in *
0 0 0,07 0 012 024
0 20,84 -0,18
&0 B T4 -0,26
al 80,98 -0,02
120 119,99 -0,01
150 149,85 -0,18
180 179,81 -0,19
210 20373 -0,27
2a0 239,88 -0,14
270 269,82 -0,18
300 300,09 0,09
330 329,82 -0,18
380 359,05 -0,08

X E<cC-HUIDNODOZErEe—IOTMmMOOD®

Angegeben ist die ereeiterts Me ssunsicherheit, die sich aus der Standardmessunzsicherheit durch Multiplikation mit dem Erweilerungsfaktor k - 2

ergibt. Siewurde gem3l EA-4/02 M: 2013 ermitizlt. Der Wert der Messgrole liegt mit einer Wahrscheinlichkeitvon 95 % im zugeordnete n Wersinenvall.
Statedis the expandsd uncerfainty, which is obtained by multiphying the standard uneerfainty by the coverage factor k =2 This has been
determined in accordance with Guideline EA-4/02 M: 2013, The value of measurement comesponds fo 8 coverage probability of 95%.

Der Startpunkt der Messreihen erfolgte von einer undefinierten Nullmarke (USP - undefinierter Startpunkt). Die Messreihen konnen
nicht zu siner maglichen Kormekturkurve herangezogen werden.

7.2 Darstellung der Ergebnisse in Diagrammen/ Results in diagrams

s
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S-S Concapt Deutschiland GmbH

Zappelinstr. 2
D-g4180 Loiching-Kronwiadan

Telefon: +48 8731-3261660

Telefan: +49 8731-3261669

E-Mail: deutschland@scsconcept.de
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Seite 4 zum Kalibrierschein vom 2020-08-10
Page 4 of the calibration certificate of 2020-06-10

D18929
D-K-
15001-01-00
2020-06

& Messdaten / measuring data

in®

8.1 Wiederholprazision /| Repeatability

#1 #2 #3 4 #5
RPM 1,6 1,5 1,6 1,5 1,5 Ll/min - rpm
USP +80° CW 00,24 20,19 00,23 90,10 90,20

e Siarpanks dor Mo ssmhon arolgio von oo Undetniarion Nulmanka (LS - undohmoror Sartpunkd). [he Mossroiban kbnoen nicht 21 einar
migichen Komskbudure harangesngs n wanden.

8.2 Amzeigeabweichung/ Error of indication

Drehrichtung Rechts / Dirction of rotation CW

Cier Starpunit der Me ssrihanarioke von ainer undasn

Komakurkuree he rangazogen weedan.

in® in® in® i it
Ra ::‘: q ::2 xnl:i'r:':p xl:;‘l:':} Anzeigeabweichung Y in °
1] 0 ] as
A 30 30,00 20,68
B &0 50,60 s979 W
C a0 80,08 90,98 -; o1
D 120 120,01 119,07 5
E 150 140,96 149,74 = o
A 180 179,80 178,73 g
[ 210 20074 209,72 a2
H 240 240,01 239,72 % o
I 7 260,02 280,73
J 300 300.18 200,09 o Anzeigewan WIHKE oK in
K — 320,65 329,08 [ ——xrmemein —m—xpanezn |
L 360 350,92 350,08
Drehrichtung Links / Direction of rotation COW
O i ® Ll Lo L "f o Xl Anzeige abweichung Y in
Fsiha 1 Faiba 2 Raihe 1 Fisihe 2
Y 1
b (k-]
N =03
L ::, o7
P Fos
Q Sos
A é o4
E Boa
T oz
u <o
V| Q
o s0° 180" forlig 807
W
X

—+—XFohe 1in" —E—XFRahalin®

tarian Hulmarss (S - undefinieror Startpunkt). Die Messreiian KSnnen nicht 2U einer maghchan

SCS Concapt Deutschland GmibH

Zappelinstr. 2

D-54180 Loiching-Kromwiadan

Telefon: +49 8731-3261660
Telefax: +49 8731-3261660
E-Mail: deutschland@scsconcept.de
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3.2 Calibration certificate torque and angle sensor 10 Nm

Kalibrierschein / Calibration Certificate

erstellt durch das Kalibrierlaboratorium

Akkreditierngssialle

issued by the calibration laboratory " D-15001.01-00
SCS Concept Deutschland GmbH 18026
Zeppelinstr. 2

D-84180 Loiching-Kronwiadan D-K-
akkreditiert nach DIN EN ISO/IEC 17025:2018 Kalibrierzeichen | 15001-01-00
German iransiation of ISOWEC 170252017 Calibrafion mark 2020-06
Gegenstand Drehmoment-/Drehwinkelsensor - 10 N-m Dieser  Kalibrierschein  dobumentiert  die
Objact metrologische  Rlckdihrung  auf  nationake

Mormale zur Darstellung der Einheiten in
Ubereinstimmung mit dem  Internationaken
Hersteller SCS Concept Einheiensystem (S1).

Manufacturar De DAKKS ist Unierzsichner der multilateralen
Obersinkommen der European co-operaiion
for Accreditation (EA) und der International

Typ FTY 10 Laboratory Accreditation Cooperation (ILAC)
Type Zur  gegenseitigen  Anerkennung  der
Anzsi at Kalibrierscheine. 3 .

~ . nzeigager Fir die Einhaltung siner angemessensn Frist

Fabrikat/ Serien-Nr. SCS.0010.C4.1.0016 FTY.0017 zur Wiederholung der Kaibrisrung ist der
Betriobsmittalnummer: . Inv -Nr. 000005021519 Benutzer verantwartich.

This cafbration cerfifcate documents  the

Aufraggeber: Robert Bosch GmbH metrological fraceabilily to nafonal standsards,

i . which realize the wnits of measurement

Applicant. Fornsbacher Str. 92 according to the Infernational System of Units

71540 Murrhardt (Si).

The DARKS iz sgnatory to the muifilateral
agreements o the European co-operafion for

Acoradita-tion [EA) and o the Intemational
Auftragsnummer PR20-3605 KAL - 10-21245 - Lahoratory Acoradtation Cooperation (ILAC)
Ordar No. 8010003 for the mutual recogniton of calibrafion
certificates. . ) )
Anzahl der Seiten des Kalibrierscheines 6 The user is obiiged to hawve the object
Number of pages of the cerfifcaie ) ated af appr iniervas
Datum der Kalibrierung 2020-06-08
Date of Calibration

Dioser Kalibrierschein darf nur vollstandig und urwerandert weiterverbroitet werden. Ausziige oder Anderungen bedoren der
Genehmigung des austellenden Kalibrierdaboratoriums. Kalibrierschaine sind bei Mennung des for die Freigabe Verantworlichen in
Klarschrift auch ohna Untarschrift goltig.

This calibration cartificate may not be reproduced othar than in full axcept with the pammission of tha issuing laboratory. Calibrafon
certificates with the full name of the approval responsibile parson are valid without signafure.

Datum dar Ausstallung Leiter des Kalibrierlaboratoriums: Bearbaitar
Daie of issue Head of the calibration laboratory Parson in charge
2020-06-10 Klaus Gruber Emanuel Keller
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Homologation EXACT 12V-6-670

Saite 2 zum Kalibrigrschein vom 2020-06-10
Page 2 of the calibration cartificate of 2020-06-10

In case of doubts the German fext of this certificate is validl

18926

D-K-

15001-01-00

2020-06

1 Kalibrierverfahren / Calibration Procedure :

2  Kalibriereinrichtung / Calibration device :
2.1 Messunsicherheait fdr jede Drehmomentstufe in %/
Uncertainty of measurement related fo torgue in %

2.2 Referanzaufnehmer /! Reference transducer :
2.3 Anzeigagerat / Indication device :
Seriennummer ! Senal number :
Harstellar / Manufacturer :
2.4 Einstellung des Arzeigegerates /
Seftings of the indication device :

2.5 Anschlusskabel /! Input cable :
Schaltungsart/ Circuit type

2.6 Einspannteile / Adaptors :

2.7 Rickidhrung / Traceabiiy :

2.8 Auswertung / Evaluation :

3 Kalibriergegenstand / Calibration device :
3.1 Anzeigagearit / Indication device :
Seriennummer / Senal number :
Harstellar / Manufacturer :
3.2 Einstellung des Anzeigegeraies /
Saoftings of the indication device :

3.3 Anschlusskabel ! Input cable :
Schaltungsart/ Circuit type:

3.4 Einspannteile / Adaptors :

3.5 Justierwart ! adjustmant valug :
vor Kalibrierung / before calibrafion :
nach Kalibrierung / after calibration :
Justage / adustment:

4 Kalibrieranordnung / Calibration installation :
4.1 Einbaustellungan / Mounting positions :
4.2 Drehmomentvekior/ Torgue vecior ©

5 Umgebungsbedingungen/ Ambient conditions :
5.1 Kalibriertemparatur / Calibrafion temperaturs
vor Kalibrigrung / before calbrafion :
nach Kalibrierung / after calibration :
5.2 Relative Luftfauchtigkeit / relative humidity
5.3 Ort der Kalibrisrung/ Place of calibration :

& Aufrehmemullsignale / Transducer zero signals :
vor Einbau / before mounting
nach Kalibrierung / after calibration :

7 Zusditzliche Angaben / Additional information :

Bemschnots Wt sind L die jows ige Mullemosige mdimiort. Dis Ergsbnizss sind in dor letrion Siclls
am rounded in the last docimal. Die Dewsche fkknodito nungssi ko ist Unioraoichnes der multilsi ralon
Ancrkanrung der Kalbrisrscheine. Do weitken Umszsichrer innsrhals und auBerhals Eurpas sind den Inematsaiien von EA

Labeeatey Aocmditason Coopeention (ILAC) zur gegenssitigen
ez urops an-accreitation.om) und ILAC fwww Jac ceg) 2u entnatmsan.

Heéchster Kafbrieriermin gemal Kundenvorgsbe {12 Monate)

DIN 51309 : 2005-12

W - Kb arung vor ¥ for stasischo [
10-M-m-Drahmomeant-KE #TTH36
Drehmoment / Erw. Messunsicherhait /
Torquein N.m Exp. Uncertainty (k = 2) in% :
2 04
4 0,1
3 01
8 04
10 0.1
TTt-10 N-m, #TTH136
MGCplus

801159914/1 ML10B Kanal 1
Hottingar Baldwin Messtechnik GmbH

Speisaspannung / Supply voliage : VDG
Filtereinstellung / Filter saitings - 0,2 Hr Bassal
Auflasung / Resclution : 0,000001
Schwankung / Flucfuation : 0,000007
Anzeigeeinheit/ Indication unif - mv/V

fest am Verstarker angeschlossen

6-Laiter-3chaltung

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

KS 11767 D-K- 15165-01-00 2019-10  [DIN 51308 (2005)]
WF-K-03_Kalibrierscheine_Rev_2020-06-09

FTY 10, 5CS5.0010.C4.1.0016, -

FTY

FTY.0017

SCS Concept

Speisaspannung / Supply voliage : DG
Filtereinstellung / Filter soitings : 1kHz
Zifflernschritt / Numeral resolulion : 0,0001
Schwankung / Flucfuation : 0,002
Anzeigeeinheit/ Indication unif : N-m
intarn

4-Laiter

Vierkant-Sgquare 10mm {3/8°) M

rechis [ dockwise links. | counter clockwiss
-1,81103 mV/V -

-1,91103 mW/W -

0% -

2x 90

vertikal  /werfical

230+C

230=C

48%

Maob. Lab 10 Kronwieden

-1,0000 AE
-1,0000 AE

t. Cakulsicdvalkscs am wdused by #o respactive zom signal The caloulsiod valuos
berminkommen dor Eumpean co-oparation for Acoeditation (EAJ und dor Inemational

08.06.2021

SCS Concept Deutschland GmbH
Zoppelinstr. 2
D-84180 Loiching-Kromwiadan

Talefon: +49 B731-3261660
Talafax: +40 8731-3261669
E-Mail: deutschland{@scsconcept.de
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18926
Seite 3 zum Kalibrigrschein vom 2020-06-10 D-K-
Page 3 of the calibration certificate of 2020-06-10 15001-01-00
2020-06
8  Auswertung/ Analysis
8.1 Kalibrierergebnis / Calibration resulfs
Fall |/ case | Fall ll/ case Il
Drah- Signal / rel. Messunssicherheit / rel. uncarainty Signal/ rel. Uns.-intarvall ! rel. uncert. inferval
moment / signal k=2 signa k=2
torque Ausgleichsfunkiion/ interpolation Ausgleichsfunktion /| benannte Skala/
kubisch/ cubic linsar intarpolation defined scals
in N-m in N-m in % in % in N-m lingar, in % in %
Rachisdrahmomeant | clockwise forque
0 0,0000 -0,0009
2 2,0002 1,9980 0,36
4 3,0021 3,0051 0,32
6 5,9960 50042 0,24
8 79916 70013 0,23
10 49,9853 9,0893 0,22
Linksdrehmomeant / anfclockwise forque

Anpegeben izt die erweiterte Messunsicherheit, die sich aus der Stendardmessunsicherheit durch Multiplikation mit derm Erweiterungsfakior k = 2

ergibt. Sie wurde gemal EA-402 M: 2013 ermitielt. Der Wert der Messgrofe liegt mit einer Wahrscheinlichkeit won 85 % im zugeordneten Werteinizrvall
Stated is the expanded uncertainty, which is obiained by muliiplping ihe standard uncerfainiy by the coverage facior k=2. This has been
datarmined in accordance with Guidsline EA-402 M: 201 3. The value of measurement comesponds to 8 coverage probability of 95%.

8.2 Klasseneinstufung nach DIN 51308/ Classification according to DIN 51303

Falll/ case | Fallll/ case Il
kubische Interpolati Ti Interpolati li Interpolati benannte Skale /
cubic interpolation linear interpolation linear interpolation defined scale
Klasse vonidrom bis /o vonfrom bis/ to |vondfrom bis/to |vondrom bis/ to
Class in N-m in N-m in N-m inN-m

Bachtsdrahmoment ! clockwise forque
0,05

01

02

05
1 2 10
2
5

Linksdrahmomant / anficlockwise forgus
0,05
01
02
05
1
2
5

8.3 Kriecheinfluss aus Kurzzeitkriechen / Creep influence from shori-ferm creep
Vor der ersten Messreihe jeder Einbausiellung wurde die Signalanderung wahrend einer drimindfigen Wartepause regisiriert.
Das arithmatische Mittel der auf den zugehdrigen Endwert bezogenen Anderungen ist das Kurzzeitkriechen.
The signal variation during a three-minute waifing interval was recorded before the first series of every mounting posifion.
The shori-ferm creap is the arithmetic mean of the ralated fo the corresponding full-scale value variations.

Das im geschlossanan Strang ermitiziie und mit dem Faktor 4 multipliziens Kurzzeitkriechen argibt:

| o
The determined in a closed string and multipfed by the factor 4 shori-term creep results: #WERT! %
SCS Concept Deutschland GmbH Telafon: +40 8731-3261660
Zappelinstr. 2 Telafax: +49 8731-3261669
D-284180 Loiching-Kronwiaden E-Mail: doutschlandiscsconcapt.de
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18926
Saite 4 zum Kalibriarschein vom 2020-06-10 D-K-
Page 4 of the calibration certificale of 2020-06-10 15001-01-00
2020-06

9 Interpolationsgleichungen / Interpolation equations S in N.-m M in N-m
9.1 Falll, Kubische Interpolationsglkeichung / Case [, Cubic interpolafion equation:

911 Rechisdrehmoment / clockwise lorgue:

Sa = 1,001 M+ -3, 50000E-04 ME s 1,70000E-05 M

M= 0,909 .8+ 3,50000E-04 .82 4 -1, 70000E-05 .83
91.2 Linksdrahmoment / anticlockwise forqua:

8, = M+ M2 . M3

My= -8+ 824 - 58

9.2 Falll, Lineare Interpolationsgleichung / Case I, Linear inferpolation equation

9.21 Rechisdrehmoment / clockwise torque: 922 Linksdrahmomeant / aniiclockwise tarque:
Sai = 0,504 M, = = - M;
M= 1,004 -5 M= -8
923 Rechis- und Linksdrehmoment / clackwise and anticlockwise targue:
Sy = M, (sighe FuBnote / soe footnote)
M:' = -8 ‘
9.3 Fall ll, Lineare Interpolationsgleichung / Casa N, Linear interpolation equation
9.3.1 Rechisdrehmoment / clockwise torque: 9.3.2 Linksdrehmoment / aniiclockwise forgue:
s = 0,000 M, & = - M;
M= 1,001 -5 M= -8
933 Rechts- und Linksdrehmoment / clockwise and anticlockwise torgue:
Sai = M [siehe FuBnote 1)/ see footnote 1)]
M:' = -8 ‘
10 Kennwerte nach DIN 51309 / Classification criteria according to DIN 51309
Fall |/ case | Fall ll/ case Il
7 b T h [fo [ L | E T 2T & [ E T fie
i ¥ ¥ Yy Y Y ¥, ¥, ¥ ¥, ¥,
in N-m in % in % in % in % in % in % in % in % in % in %
10 0,007 0,091 - 0,007 0,091 - -
8 0,021 0,064 - 0,021 0,064 - 0,018
& 0,032 0mz - 0,032 0m2 - 0,080
4 0,025 0,023 - 0,025 0,023 - 0,190
2 0,055 0,055 - 0,055 0,055 - 0,275
0 - - 0,018 - - 0,018 - - -

1) Die Bestimmung der linearen Interpolationsgleichung for Rechts- und Linksdrehmoment ist nicht identisch mit einem Kalibriersrgebnis for
Wechseldrehmoment. Sie erméglicht es, mit nur einem Kelibrierfakior das Anzeigegerat optimal for Rechis- und Linksdrehmoment anzupaasen.
The lingar interpolstion equafion for clockwise torque and anfciockwise torque cant be usad as a calibration result for aiternating forgus,
1t oriy can be wsed to adfust the indcator optimaly for clocfwise torgue and anticiochwise forque with 2 single calibration factor.

2y Im Fall Il werden zur Bestimmung der Anzeigeabweichung f, die Kalibriersrpebnisse der Aufwarts- und Abw arisreihen berlcksichtigt.

In case Il for the determination of the display emor f the calibrafion results of the upward and downward measursments are cona dered.

SCS Concept Deutschland GmbH Telefon: +49 B731-3261660
Zoppelinstr. 2 Talefax: +40 8731-3261660
D-84180 Loiching-Kronwieden E-Mail: deutschland{@scsconcepi.de
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18926
Saite 5 zum Kalibrizrschein vom 2020-06-10 D-K-
Page 5 of the calibration certificate of 2020-06-10 15001-01-00
2020-06
11 Messdaten/ measuring dafa inN-m
Rechtsdrehmoment / clockwise forgue
0 0,0000 0,0000 0,0000 0,0000 -0,0017 0,0000
2 - - - 1,0095 1,9965 20007
4 30078 3,9900 39966
6 50063 5,9500 59582
8 - - - 7.8890 7,9853 7,9873
10 9,9901 99898 99872 9,9847 9,9847 49,9240
1. Vorbal. 2. Vorbal. 3. Vorbel. .
N-m praloading preloacing praloading 0=Mup 0= M down 0° /2 up
[1] 0,0000 0,0000 -0,0018
2 - 2,0007 1,9952
4 30085 32,0041
[ 50055 5,9041
8 - 7 9041 790927
10 10,0033 99038 9,9938
Vorbal. Vorbel.
N-m 90=/ u 90* / down fu / down
preloading - preloading 3
Linksdrehmoment / anticlockwise torque
1. Vorbal. 2. Vorbeal. 3. Vorbel. .
N-m preloading proloading praivading 0=1up 0= /1 down 0= /2 up
Vorbeal. " Vorbal.
N-m TErTiT 90=/ up 90° / down TETITT fup [ down
SCS Concept Deutschland GmbH Talefon: +48 8731-3261660
Zeppelinsir. 2 Telefax: +49 8731-3261669
D-84180 Loiching-Kromvieden E-Mail: deuischland@scsconcepi.das
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Kalibrierschein / Calibration Certificate

flacmps o
erstellt durch das Kalibrierlaboratorium o . .DAkkg

o Deabin e
issued by the calibration laboratory ' fr ot i
SCS Concept Deutschland GmbH D12930
Zappeali
D-84180 Loiching-Kronwiadan D-K-
akkreditiert nach DIN EN ISO/IEC 17025:2018 Kalibrierzeichen | 18000100
German fransfation of ISOIEC 170252017 Calibration mark 2020-06
Gegenstand Drehmoment-/Drehwinkelsensor Dieser  Kalibnerschein  dokumentiett  die
; metrologische  Rickfihrung  auf  nationake
Object Nommale zur Darstellung der Einheien in
Oberginstimmung mit dem Internationalen
Hersteller SCS Concept Einheitensystem (51).
Manufacturar Die DA KKE ist Unterzeichner der multilaieralen
; Ubersinkommen der European co-cperation
Anzelgegerat | indcatng s for Arcreditation (EA) und der International
T}‘]} FTY 10 FTY Labaratory Accreditation Cooperation (ILAG)
Tipe Zur gegenseitigen Anerkennung der
Kalibrierscheine.

B . Fir die Einhaliung einer angemessenen Frist
Fabrikat/ Serien-Nr. SCS.0010.C4.1.0016 FTY.0017 zur Wisderholung der Kalbrisrung ist der
Batriabsmittalnummer: - Inv.-Nr. 000005021519~ Benutzer verantwortich.

This calibrafion cerfificate documents the
Aufiraggeber: Robert Bosch GmbH metrological traceabiiy fo national atsndards,
i - which redlize the wmiz of measurement
Applicart. Fomsbacher Str. 92 accarding to the Infernational System of Units
71540 Murrhardt =1
The DARS s signatory fo the muftiaters’
agresments of the European co-operafion for
Acoradita-tion (EA) and of the Intemations
Auftragsnummer PR20-3695 KAL / 10-21249 / 8010047 Laboratory Accreditafion Cooperation (ILAC)
Ordar No. for the mutual recognition of calibraion
certificates. . )
Anzahl der Seiten des Kalibrierscheines 4 i iican i il
Number of pages of the ceriificate
Datum der Kalibrierung 2020-06-08
Date of Calibration

Dieser Kalibrierschein darf nur vollstandig und unverindert waiterverbraitet werden. Auszige oder Anderungen bedarfen der
Ganehmigung des ausiallanden Kalibrierlaboratoriums. Kalibrierscheine sind bei Nannung des for die Freigabe Verantwarlichen in
Klarschrift auch chne Unierschrift goltig.

This calibrafion certificate may not be reproduced other than in full axcept with tho parmission of the issuing laborafory.

Calibration carificates with the full name of the approval rasponsible person are valid without signatura.

Datum der Austallung Leiter des Kalibrierlaboratoriums Bearbaitar
Diate of issue Head of the calibration laboratory Parson in charge
2020-06-10 Klaus Gruber Emanuel Keller
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Seite 2 zum Kalibrierschein vom 2020-06-10
Page 2 of the calibration certificate of 2020-06-10

D18930
D-K-
15001-01-00
2020-06

1 Kalibrierverfahren /! Calibration Procedure :

Kalibriereinrichtung / Calibration device :
2.1 Erw. Messunsicherheit / Exp. Uncertainty Ugcp

Orahwinkal/ Angle

2.2 Gebrauchsnormal / Asferencs ransducer -

Orahwinkal/ Angle

2.3 Arzeigegerat / Indication device :
Seriennummer [ Serial number :
Hersieller/ Manufacfurer :

VDIVDE2648, Blatt 1: Okiober 2009

Sonsoren und Masssy stema fir die Orehwink, g Dokt
Gebrauchsnormmal Drehwinksl QD-ANG-EXT-001
0,05 "

D

ERMN 180, #36819312

ND287
#533504494
Dr. Johannes Heidenhain GmbH

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

2.5.1 Drehmomentsensor / Torque transducar
2.5.2 Erw. Messunsicherheit
[/ Exp. Uncertainty (k= 2)
2.5 Anschlusskabel Winkel / Input cable angle :
2.6 Einspannteile / Agapfors :
2.7 Rickfihrung / Traceability :

Kalibriergegenstand / Calibration device :
3.1 Anzeigagerdt / Indication device ©
Seriennummer [ Serial number
Hersteller/ Manufaciurer :
3.2 Einstellung des Anzeigegerites /
Settings of the indicalion device :

3.3 Anschlusskabel / input cable :

3.4 Einspannteile / Agapfors :

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

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

FTY 10 - SC5.0010.C4.1.0016 - -

FTY

FTY.0017

SCS Concapt

Speisespannung ! Supply voltage : SVDC
Filterginstellung / Filter setiings : 1kHz
Ziffernschritt / Numeral resolution : 0,25
Schwankung / Fluctuation : 0

Anzeigeeinheit / Indfcation unit :
intern
Vierkant-Square 10mm (3/8") M

1440
1440

Impulse / 360°
Impulse / 360"

3.6 Justierwert Eigenverbiegung / adjustment salf-deflexion :

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

Kalibrieranordnung / Calibration installation :
4.1 Einbaulage / Mounting positions :
4.2 Definierte Mullmarke / Zaro refarence mark :

Umgebungsbedingungen /! Ambient conditions :
5.1 Kalibrieriemperatur / Calibration temperaiure :
vor Kalibrigrung / 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 :

Zusitzliche Angaben ! Additional information :

wertikal
Mein

232°C

23,2°C

= 0,2 K/'Stunde (wihrend der Messung)
49 %

Mob Lab10 Kronwieden

Borechnete Ware sind um die jewelige Nullrzoige rediziert. Die Erpebnissa sind in dor bimen Sidlle gerundet. Calouksed values are mduced by the respecive zer signal. The caloulated values are

rounded in the last docimal. Die zu erwanenden Abweichunge n durch die Einfiisse der Flar

chung (p} und Ex wichung il sind in der cewaienan Messunsicherhait UIREF der

Kalbieminrichtung berocksichtigt. Do Einflosse der Drahge schwindighait v und des Drehmomentes m wurden gemal Kundenwunsch nicht ermitie . Die Dewtsche Akkrediiorungssslle ist
Urnacsichner dor mubilaeraion Oberinkommen dor Eurcpean co-oporation for Acceditation [EA) und der Imematicnal Laboratary Accreditation Cooperation (ILAC) zur gegensaiigen Aneckennung
der Kalibrierscheine. D waikean Umeceichner innerhal und aulierhall Eurapas sind den imematseienwon EA (wsw ounpean-acomditation.org) und ILAC fwww.ilac.oeg) zu e ntnefmean.

Nachsier Kalibrieriermin gemai3 Kundanvorgabe (12 Monaie):

08.06.2021

SCS Concapt Deutschland GmbH
Zeppelinstr. 2
D-84180 Loiching-Kromwiedan

Telefon: +49 8731-3261860
Telefax: +49 8731-3261668
E-Mail: deutschland@scsconcept.de
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Seite 3 zum Kalibrierschein vom 2020-06-10

Page 3 of the calbration cerfificate of 2020-06-10

D18930
D-K-
15001-01-00
2020-06

7 Auswertung / Analysis
7.1 Kalibrierergebnis/ Calibration results

| Vellstandiges Kalibrisrergebnis |

X ECSCAHAWIDUDOZErARe-—IQTMTMOoO@DE

Messpunkt Anzeigewert Anzeigewert Wiederhol- Anzeige- Standard Erw. Mezs-
WIELKE Priifling prizison abweichung Messunsicherh. | unsicherheit '
Maasuring point Indication indization Cal Rosult Lincartainty Enp. Uncartainy
agin® Ain sin ¥ in * ug in * U (k=2) in °
0 ] 0,0 0 011 0,22
30 30,00 0,00
] &0,00 0,00
an @007 0,07
120 120,10 0,10
150 160,12 0,12
180 178,98 -0,02
210 210,11 0,11
240 240,00 0,00
70 269,97 -0,03
300 209,04 -0,06
330 329,03 -0,07
360 355,95 -0,05

Angegeben ist die erweiteris Messunsicherheit, die sich aus der Standardmessunsicherhsit durch Multiplkation mit dem Erweierungsfaktor k = 2

ergibt. Siewurde gemal EA-402 M: 2013 emitielt. Der Wert der Meszgroes liegt mit einer Wahrscheinlichkeitvon 35 % im zugeordnete n Werzine rvall.
Stated is the expanded uncerfainty, which is obtained by multipying the standard uncerfainty by the coverage factor k =2 Thiz has besn

determined in accordance with Guideline EA-4/02 M: 2013. The value of measurement comesponds fo 8 coverage probability of G5%.

Der Startpunkt der Messreihen erfolgte von einer undsfinierten Nullmarke (USP - undefinierter Startpunkt). Die Messreiben kinnen
nicht zu giner moglichen Kormekturkurve herangezogen werden.

7.2 Darstellung der Ergebnisse in Diagrammen / Resulis in diagrams
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8 Messdaten /| measuring data

in*®

81 Wiederholprizizion / Repeatability

# #2 #3 #1 #5
RAPM 1,6 1,6 1,5 1,5 1,5 L/min - pm
USP +00° CW 00,00 B4.97 0,00 80,99 50,90

Diar Starpunkt dar Mo ssmihan arlokgte von amer undeaniansn Nulmarks {USP

miglichen Komektuiourva harangezoge n warden

52 Anzeigeabweichung/ Error of indication

Drehrichiung Rechis/ Direction of rotation CW

undctinisriar Startpunkt). [he Mossroren kinnan nicht zu ainar

80" 150" zo"

—4—Xrohe fin® —E—XFReheZmn”

in® in @ im e i i
pE :ﬂ: q ::ﬂ anlr:::p In:::r:: Anzeigeabweichung Y in ®
'] 0 ] -
A 30 30,00 30,01 oan
gl 680 50,90 60,01 = 0z
o 20 5094 90,18 B o
D 120 119,97 120,23 5
g 150 150,25 | 149.89 z
A 180 179,96 | 180,00 o
G 210 210,25 20097 5‘- ok
H 240 23090 | 24000 E 0,05
1 270 270,00 260.05 a1
d 200 20001 | 20007 n Arzzigawer WIKE ok In &
: g g:':: ::i‘gi ——X Fofeiin® —S—XRdheIin”®
Drehrichiung Links / Direction of rotation COW
in® in ® e H in
e :‘: 5 ::ﬂ an::p x;;‘l:p Anzeigeabweichung ¥ in *
U 1
b s a9
N £ oa
0 : o7
P Fus
Q 805
A £ ha
5 - -
T ooz
Ul = a1
Vi L]
W|
x|

=50

Dier Staripunid dar Me ssmiban arlolgie von emer undesn

Komskiurkurre harangezogen weedan.

sarion Nulimarke {USH

undeTimeriar Startpunkt). [ie Massnaiben kinnen nicht zu einar maghchan
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