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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° I 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
E cmk 2,08 1,72 3,04 2,58 2,56 2,20 2,33 2,07
E(; 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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. BOSCH 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%)

Schrauber: 3.602.096.400 031000001 Exact 12V 6-670 tested at: 23.11.2020 15:51:10 Wurst
Bosc H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 | SCS0002C410001
PT-BI/EXG-Mt Bs(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,46 (>=2) Nm
Cmk: 2,08 (>=1,67) 1,65 —
uTt %35 13 X+35 oT Lower tol.: 1,35
H — H Upper tol.: 1,65 1,6 +
: : Nominal: 1,5
| | Maximum: 1,59 1,55 +
: ( I Minimum: 1,48
I , b I I X-Horizontal: 1,52 15 +
| | 5:0,02
I I x+3s5:1,58 145 |
: 8 : x-3s:1,46
| a ) | Number of values: 100 14 |
| | Angle: 30
e AR Speed: 600 rpm
1,25 1,3 1,35 1,4 1,45 1,5 1,55 16 1,65 1,7 1,75 Precision Class: 2 Toleranz +/-10% 135 —

Single Value Card

Nm

1,65

1,6

1,55

1,5

1,45

1,4

135 ——m e —— ————— UT

Values

1) 151 Nm/32* 2) 1.52 Nm/34° 3) 1.5Nm/31* 4) 152 Nm/33" 5) 154 Nm/31* 6) 154 Nm/31° 7) 1.48 Nm/30° 8) 1.53 Nm /30" 9) 1.5Nm/28° 10) 1.58 Nm /34" 11) 1,54 Nm 7 33* 12) 1.52Nmi/31°
13.) 1.52Nm/31* 14) 1,49 Nm/30° 15) 1,52Nm/32° 16.) 1.54 Nm/31° 17.) 1.55Nm/24* 18) 1.5 Nm/30* 18.) 1.51 Nm/29* 20) 1.48 Nm/28° 21.) 1,54 Nm/32° 22.) 1,52 Nm/30° 23} 1,58 Nm/32° 24) 1,54 Nm/30°
25.) 153 Nm/31* 26.) 1.48Nm/20° 27) 1,53 Nm/30° 28) 1.52Nmi/31° 20) 152 Nm/32* 30) 153 Nm/31° 31.) 151 Nm/30° 32) 151 Nm/30* 33.) 1.52Nm/31° 34.) 1,51 Nm/30® 35) 1,54 Nm/31° 36.) 1.52Nm/30°
37.) 1.52 Nm/31° 38) 148 Nm/2¢° 30) 1.52Nm/30° 40.) 1.52 Nm/32° 41) 1.56 Nm/32° 42) 1.53 Nm/30° 43) 152 Nm/33° 44) 1.5Nm/27T° 45.) 1.52 Nm/31° 46.) 1.52 Nm/33° 47.) 1.58 Nm/31° 48.) 1.53Nm/31°
[40.) 1,52 Nm/32° 50.) 1.51Nm/28° 51.) 1,54 Nm/30° 52.) 1.52 Nm/3z2® 53) 1,50 Nm/34* 54) 1,52 Nm/3z® 55.) 152 Nm/31* 56.) 1.48 Nm/31° 57.) 1.51 Nm/30° 58.) 1.52 Nm/32* 50.) 1,58 Nm/32° 60.) 1.53Nm/31°
81.) 152 Nm/30* 62.) 1.52Nm/30° 83) 1.51Nm/31° 64) 1.51Nm/31° 65) 1,55 Nm/33° 66.) 1,52 Nm/32*® 67.) 1.5Nm/32° 68) 140 Nm/28° 60.) 1,62 Nm/32° 70.) 1,52 Nm/31* 71) 1,57 Nm/32° 72.) 1,52 Nm/30°
73.) 1.53 Nm/31° 74.) 1.51Nm/30° 75) 1.52Nm/29° T76.) 1.52 Nm/32° 77) 1.55Nm/33° 78) 1.52 Nm/3z® 79.) 1.52 Nm/33° 80.) 1.5Nm/29° 81) 1.51 Nm/2¢" 82.) 1.53 Nm/32° 83.) 1.54 Nm/32° 84) 1.53Nm/31°
85.) 153 Nm/31* 86.) 1.51Nm/2¢" 87) 154 Nm/31° 88) 1.54 Nm/30° £8) 1.55Nm/32* 80.) 1,52 Nm/3z2® 81.) 152 Nmi/31* 62} 151 Nm/32* 83.) 1.54 Nm/30° 84.) 1,52 Nm/30° ©5.) 1,55 Nm/32° 86.) 1.53Nm/31°
97.) 1,51 Nm/30* 98.) 1.5 Nm/20° 90.) 1,51 Nm/30° 100.) 1,52 Nm/J20°
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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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. BOSCH Homologation EXACT 12V-6-670

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

Schrauber: 3.602.096.400_031000001 Exact 12V 6-670 tested at: 23.11.2020 15:46:17 Wurst
BOSCH 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 |
uTt %33 19 x+3s oT Lower tol.: 1,35
! . ! Upper tol.: 1,65 1,6 +
I /'LSS I Nominal: 1,5
| | Maximum: 1,51 1,55 +
: jir] " I Minimum: 1,41
I N I X-Horizontal: 1,47 1,5 +
| | s: 0,02
I 6 I x+3s:1,54 1as 1
I 4 I x-3s:1,4
| | Number of values: 100 1 L
| | Angle: 360
L ] Speed: 600 rpm
125 1,3 135 14 145 15 155 16 1,65 1,7 1,75 Precision Class: 2 Toleranz +/-10% 135 —
Single Value Card
Nm
165 | m—me—— e e e e —— — — oT
1,6
o9 x+3s
15 Q Q & aR
1,45 bo? 2 8 g T Q
1,4
35 | ——m— ——— - — - ———— e — ut
Values
1.) 1.45Nm/ 336" 2) 1.5 Nm/358° 3) 145Nm/ 345" 4) 1.5 Nm/356° 5.) 147 Nm/351° 6.) 1.49 Nm/ 355" 7.) 1.44 Nm/338° 8.) 1,46 Nm/338" 9.) 1.47 Nm/352° 10.) 1.5 Nm /363" 11) 1,46 Nm/342° 12) 1.48 Nm/354°
13.) 144 Nm/333° 14.) 148 Nm /352" 15) 142 Nm/322° 16) 1.5Nm/3861° 17) 146Nm/344° 18) 148 Nm/356° 19.) 148 Nm/340° 20) 146 Nm/340° 21.) 146 Nm/340° 22) 1.48Nm/350° 23) 148Nm/350° 24) 1.48Nm/358°

25.) 144 Nm/336° 26.) 149 Nm/356° 27) 143 Nm/329° 28) 1.48Nm/348° 20) 147Nm/346° 30) 148Nm/353° 31.) 145Nm/338° 32) 145Nm/336° 33) 143 Nm/324° 34) 146Nm/344° 35) 148Nm/352° 36) 1.46Nm/340°
37.) 144 Nm/320° 38) 148 Nm/352° 39) 1,42Nm/322° 40) 1.48Nm/348° 41) 144Nm/3231° 42) 148Nm/348° 43) 141Nm/320° 44) 151 Nm/384° 45) 147 Nm/348° 48) 1.5Nm/357° 47) 147Nm/344° 42) 151 Nm/361°
40.) 148 Nm /338" 60.) 1.40 Mm/358° §1.) 1,46 Nm/340° 52) 1.40Mm/354% 53) 147 Nm/ 244" 54) 1,5 Nm/354° 55.) 1.44 Nm/337° 56.) 147 Nm/345° &7.) 1,48 Nm/355° 58.) 148 Nm/348° 50 1,42Nm/348° B60) 1.48Nm/350%
81.) 145 Nm/336° 82.) 151 Nm/384° 83.) 1,45Nm/338° 64) 1.48Nm/344" 65) 148Nm/ 344" 86) 1,5 Nm/2380° B7.) 147 Nm/350° 68.) 148 Nm/343° 69.) 1.45Nm/338° 70.) 148 Nm/342° 71) 149Nm/355° T72) 1.47Nm/349%
73.) 143 Nm/328° T4.) 149 Nm/358° 75.) 1,44 Nm/336° 76) 1.48Nm/352° 77) 148Nm/351° 7&) 148Nm/350° 78.) 148Nm/348° 80.) 146 Nm/342° B81.) 1.44 Nm/336° 82.) 146 Nm/344° 83) 149Nm/ 353" B4) 1.48Nm/352°
85.) 143 Nm/330° 86.) 1.5 Nm /355" 87 1.45Nm/338° 88) 1.5 Nm/356° 88 144MNm/337" 90} 149 Nm/352° 91.) 146Nm/244° 82} 147 Nm/345° 93] 1.45Nm/334° 94) 1,48Nm/351° 85) 1489Nm/352° 06) 1.5Nm/360°
g7.) 141 Nm/318° 98.) 1.5Nm/360° 99) 1.45Nm/337° 100.) 1.5Nm/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
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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)

,,,,,,,, A
2 40 680 2 ! : :

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%)

Schrauber:

Bos‘ H Robert Bosch

3.602.096.400_031000001 Exact12V 6-670

Power Tools GmbH

1,5 - 6 Nm

tested at: 23.11.2020 15:19:48 Wurst
Cell: FTY.0017 / SCS0010C410016

PT-BI/EXG-Mt 6s(xx 3s): OK
Frequency Chart Statistical data
Cm: 3,13 (>=2) Nm
Cmk: 3,04 (>=1,67)
uT x-35 20 x+3s oT Lower tol.: 2,56
1 1 \ 3,06 +
| | Upper tol.: 3,14
| Z 16 [ Nominal: 2,85
| ] | Maximum: 2,93 2,96 +
I I Minimum: 2,78
I I X-Horizontal: 2,86 2,86 +
| | s:0,03
7
: 6 : X + 3s:2,05 2,76 +
4 X-3s:2,77
! } | Number of values: 100
umber of values:
I I 2,66 +
| | Angle: 30
| 1
Speed: 600 rpm S e
2,46 2,56 2,66 2,76 2,86 2,96 3,06 3,16 - 0
' ' ! ' ! ' : : Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
-_———-- - - — — — — — — —— T
3,06
2,96 ¥+3s
2,86 —AJ:\.‘& -,
¥ ¥ & \‘/
2,76 x-3s
2,66
256 | e e ut
Values
1.) 2.87 NmJ3z2* 2) 284 MNm/30° 3) 2,868 MNm/31° 4) 2,86 Nm/33° 5.) 2.9 Nm/30° 6.) 2,80 Nm/31* 7.) 2,87 Nm/30° 8.) 2,85 Nm/30° 8) 2,86 Nm/31° 10.) 2,82 Nm /30 11.) 2,8 NmJ3z2* 12.) 2,86 Nm/31°
13.) 2,88 Nm/30*° 14.) 2,82 Nm/28° 15) 2,87 Nm/3D° 16.) 2,82 Nm/30° 17.) 2,88 Nm/31*° 18) 2,886 Nm/32° 18.) 2,86 Nm/31* 20.) 2,85Nm/30° 21.) 2,88 Nm/30° 22)) 2,83 Nm/30° 23) 2,88 Nm/31° 24) 2,85 Nm/30°
25) 2,88 Nm/31° 26.) 2,81 Nm/28° 27) 2,88 Nm/31° 28.) 2.8Nm/30° 29) 2,86 Nm/31° 30.) 2,87 Nm/32° 31.) 2.86 Nm/31* 32) 2,84 Nm/30° 33.) 2.88 Nm/30° 34.) 2,79 Nm /30 35) 2,8 MNm/30° 36.) 2,86 Nm/30°
37.) 28 Nm/32° 38.) 2,81 Nm/30° 38) 2,87 Nm/30° 40.) 2,84 Nm /30" 41) 2,88 Nm/32° 42) 2,89 Nm/31° 43.) 2.82HNmi31* 44) 2,83 Nm/20° 45) 2,80 Nm/31° 48.) 2,82 Nm /30 47.) 2,88 Nm/31* 48.) 2,88 Nm/30°
48.) 2,87 Nm/31% 50.) 2.85Nm/31° 51) 2,85Nm/30° 52) 2,86 Nm/31° 53) 28 Nm/3z® 54) 2,87 Nm/31° 55.) 2.85Nm/30° 56.) 2.8 Nm/30° 57.) 2,88 Nm/30° 58.) 2.8 Nm /30" 50.) 2,89 Nm /30" 60.) 2,83 Nm/30°
61.) 2,84 Nm/31° 62.) 2,83 Nm/30° 63.) 2,84 Nm/30° 84.) 2,81 Nm/30° 85) 2,8 MNm/3z° 66.) 2,87 Nm/32° 67.) 2.8BNm/31* 68.) 2,85 Nm /30" 68.) 2,88 Nm/30° 70.) 2.85 Nm /30 71.) 2,88 Nm/32° T2) 2.85Nm/30°
73.) 2,88 Nm/32° 74.) 2,83 Nm/20° 75) 2,02 Nm/J32° 76.) 2,80 Nm/32° 77.) 203 Nm/33° 78) 2,80 Nm/33° 79.) 2.82Nm/31* 80.) 2,86 Nm/20° 81.) 2,87 Nm/30° 82.) 2,85 Nm/30° 83) 2,88 Nm/31° 84.) 2,88 Nm/30°
85) 2,89 Nm/31* 86.) 2,82 Nm/28° 87.) 2,85Nm/30° 88.) 2.8Mm/20° 89.) 2,86 Nm/31° 80.) 2,84 Nm/30° 91.) 2.84 NmJ20° 82.) 2,8Nm/29° 83.) 2,84 Nm/30° 94.) 2,85 Nm /29 85.) 2,87 Nm /30" B6.) 2,87 Nm/30°
87.) 2,86 Nm/30° 88.) 2,78 Nm/28° 80) 2,84 Nm/29° 100.) 2.83 Nm /28"
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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
15
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%)

Schrauber:  3.602.D96.400_031000001 Exact 12V 6-670 tested at: 23.11.2020 15:15:26 Wurst
Bosc 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: 2,97 ( Nm
Cmk: 2,58 (>
uT X-35 X+3s oT Lower tol.: 2,56
! 1718 i Upper tol.: 3,14 306 T
: : Nominal: 2,85
] | Maximum: 2,89 2,96 +
| 124 1P | Minimum: 2,74
: ] : X-Horizontal: 2,81 2,86 T
| 8 | 5:0,03
: : x+3s:2,91 276 +
| 3 | x-3s:2,71
| | Number of values: 100 266
| | Angle: 360
e I Speed: 600 rpm
2,46 2,56 2,66 2,76 2,86 2,96 3,06 3,16 Precision Class: 2 Toleranz +/-10% e

Single Value Card

Nm
- - - - - - Y - -k ——————— o
3,06
2,96
X+3s
2,86 b A‘."V’ ol ) 2 o %o
2,76 g ¥ i : ¢ E Q
X-3s
2,66
256 | —m—— - ut
Values
1.) 2.8 Nm/ 350 2) 2.8 Nm/358° 3.) 2.78 Nm / 355° 4) 2,83 Nm/ 348° 5) 28Nm/361" 6) 28 Nm/358° 7) 2.8Nm /338" 8.) 2,79 Nm/358° 8) 2,78 Nm /353 10.) 284 Nm/348° 11) 278Nm/354° 12) 2.83Nm/368°
13) 2,78 Nm/358° 14.) 2,81 Nm/353% 16) 2,84 Nm/364° 16) 2,82Nm/388° 17.) 2,84Nm/357" 18) 2,87 Nm/378° 10.) 2.8 Nm/360° 20) 2,70 Nm/347° 21.) 2,82 Nm/365° 22) 282Nm/373° 23) 281Nm/335° 24) 2,78Nm/343°
25) 2,8 Nm/324° 26.) 2,77 Nm /381" 27)) 2, 74Nm/328° 28) 2,78Nm/332° 20.) 2,8 Nm/ 340" 30.) 2,76 Nm/340° 31.) 2.8 Nm/ 325" 32) 2,78 Nm/366° 33.) 2,77 Nm/338° 34) 284 Nm/336° 35) 281Nm/372° 36.) 2,79Nm/ 348"
37) 2,8 Nm/325° 38) 2,78 Nm/385° 30) 2,78Nm/345° 40) 2.81Nm/338° 41) 282Nm/355° 42) 282 Nm/343° 43) 274 Nm/336° 44) 285Nm/ 334° 45) 2,78 Nm/ 364 48.) 2,81 Nm/355° 47) 2,84 Nm/362° 48) 2.81 Nm/ 345"

[40.) 278 Nm/ 341° 50.) 2.87 Nm/380° §1) 2B1Nm/351° 52) 2.82Nm/341° 53) 2B81Nm/352° 54) 224 Nm/350° 55) 278 Nm/345° 56) 282 Nm/344° 57) 2.76 Nm/344° 58) 28Nm/330° 50) 284 Nm/384° 60) 2.82Nm/344°
81) 2,78 Nm /[ 344° 62.) 2.84 Nm /344" 83) 2,82Nm/[380° 64) 2.78Mm/338° 65) 282Nm/355° 66.) 2,83 Nm/353° 67.) 2,70 Mm/352° 68 2,70 Nm/341° 60.) 2,78 Nm/3245° 70.) 2,85 Nm/246° 71.) 2,B0Mm/375° 72.) 2.88MNm/358°
73) 2,83 Nm/358° 74.) 2.84Nm/353° 75) 2,84 Nm/[384° 76) 2.8 Nm/ 340° 77.) 2,82Nm/358° T&) 2,83Nm/348° 70.) 2.86 Nm/388° 80.) 2,78 Nm/342° B81.) 2,79 Nm/342° 852.) 2,86 Nm/384° 83) 2,868 Nm/362° 84) 2.83Nm/ 364"
85) 282 Nm/345° B6) 2.8 Nm/350° 87) 2B86Nm/382° 88) 2.84Nm/363° 80) 2B86Nm/354" 80) 277Nm/344° 091) 2,83 Nm/380° 02) 2,81 Nm/350° 83} 281 Nm/358° ©94.) 285Nm/352° 085) 2,87 Nm/370° 96) 2.75Nm/332°
§7.) 2.85 Nm/358° 92) 2.8 Nm/3568° §0) 287 Nm/347° 100.) 2.88 Nm/388°

Page 14



BOSCH Homologation EXACT 12V-6-670

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

LEFE

600 -580 560 -540 520 500 480 460 440 -420 400 -380 360 340 320 300 260 260 .240 -220 .200 180 160 140 120 100 80 .60 40 20 O 20 40 60 &0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
Angle (°)
3.602.D096.400

Page 15



Homologation EXACT 12V-6-670

(N m)

00 e et AN SRS U NN ————
-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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Homologation EXACT 12V-6-670

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

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(xx 3s): OK
Frequency Chart Statistical data
Cm: 3,28 (>=2) Nm
Cmk: 2,56 (>=1,67) 559 +
uT %-35 ’s X435 oT Lower tol.: 4,59
| | Upper tol.: 5,61
] . 539 +
| I Nominal: 5,1 !
20 )
] - | Maximum: 5,16
I / 6 : Minimum: 4,89 519 +
I 14 | X-Horizontal: 4,99
| n | s: 0,05
4,99 +
| | X+ 3s5:5,14 '
: 6 : x-3s:4,83
| 2 | Number of values: 100 4,79 +
|
| L | Angle: 30 |
| I— |
Speed: 600 rpm 159 J_
4,43 4,69 4,89 3,09 3,29 5,43 5,69 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
569 | ——————{—{——————————————————————————————— — — —— — — — — — — = 0T
5,39
5,19 _ o
A - T AY x+3s
4,99 —
X-3s
4,79
459 | m—m e ———————————— ur
Values
1.) 4,96 Nm/32* 2) 5Nm/3z° 3.) 5,04 Nm/231* 4.) 508Nm/32° 5.) 5.15Nm/ 30" 6.) 5,04 Nm/27* 7.) 497 Nm/28°® 8.) 4.95Nm/30° 9.) 4,99 Nm/28° 10.) 4,96 Nm/28° 11.) 5,04 Nm /29° 12.) 5,03 Nm/30°
13.) 497 Nm/30° 14.) 5,02 Nm/28° 15) 5,01 Nm/28° 16.) 4,99 Nm/28° 17.) 5,08 Nm/29° 18.) 5,01 Nm/28° 19.) 4,96 Nm/28° 20.) 4,94 Nm /28 21.) 4,95Nm/28° 22) 497 Nm/29° 23.) 5,05 Nm/30° 24) 5Nm/30°
25) 497 Nm/28° 26.) 4.95Nm/29° 27) 4.89 Nm/28° 28.) 4.91 Nm/28° 20.) 4.98 Nm /28" 30.) 5MWm./30° 31.) 4.98 Nm/28° 32) 4.83 Nm/29° 33) 4.93 Nm/28° 34.) 4.94 Nm /207 35) 4.85Nm/28° 36.) 4.97 Nm /28"
37.) 495 Nm/28* 38.) 4,93 Nm/27° 30 4,06 Nm/28° 40.) 4,96 Nm /28° 41.) 5,02Nm/30° 42) 5,03 Nm/20° 43) 5Nm/20° 44) 4,97 Nm/30° 45.) 4,05 Nm /30° 46.) 4,08 Nm/28° 47.) 5,11 Nm/20° 48) 5,02Nm/28°
40.) 498 Nm /28" 50.) 5,03 Nm/28° 51) 4,94 Nm/28° 52) 4,96 Nm/28° 53.) 5.05Nm/28" 54.) 5Nm /28" 55.) 4.95 Nm /28" 56.) 4,93 Nm /27 57.) 4,93 Nm/27° 58.) 4,96 Nm /20" 50.) 5,02 Nm/20° 60.) 5,03 Nm/28°
1) 496 Nm/28° 62.) 5Nm/28° 63) 4,02 Nm/26° 84.) 5.01 Nm /28" B85.) 5,13 Nm/30° B86.) 5,03 Nm/30° &7.) 4,98 Nm/28° 68.) 4,97 Nm/29° 69.) 4,97 Nm /27" T0.) 4,97 Nm /287 71.) 5,086 Nm /30° T2) 4,99 Nm/29°
73.) 49 Nm/29° 74.) 492Nm/20° 75) 4,93 Nm/28° 76.) 4,97 NmJ2g° 77.) 5,03 Nm/30° 78.) 5,01 Nm/20° 79.) 5.04 Nm/J30° 80.) 5,04 Nm /30° 81.) 5Nm/30° 82) 5Nm/28° 83.) 5,16 Nm/31° 84) 5,04 Nm/28°
85.) 4,95 Nm/26° 86.) 4,90 Nm /28° &7 4,96 Nm/28° 88) 4.96 Nm/2g° 89.) 5,03 Nm/30° 80.) 5,01 Nm/28° 91.) 4,92 Nm/28° 82.) 4,95 Nm/29° 83.) 4,91 Nm/28° 94.) 4,93 Nm/28° 85.) 5,03 Nm/20° 96.) 4,99 Nm/28°
87.) 4983 Nm/30° 88.) & Nm/28° 89 5,04 Nm/f28° 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
5 [
L S D O S P S S SO IO QN

Torque (N m)

96 -84 82 90 B8 86 -84 B2 B0 7B 76 74 72 70 B8 66 64 62 BO 58 56 54 52 50 48 46 44 42 40 38 36 -3¢ 32 30 28 26 M4 22 20 1B 16 14 A2 A0 8 6 4 2 0 2 4 6 & 0 12 14 16 18 20 22 M4 26 28 30 32 M
Angle ()
3.602.096.400

Page 18



BOSCH Homologation EXACT 12V-6-670

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

582 LTl woMl ol

-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%)

Schrauber: 3.602.D96.400_031000001 Exact 12V 6-670 tested at: 23.11.2020 15:05:28 Wurst
Bos‘ H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 | SCS0010C410016
PT-BI/EXG-Mt 6s(xx 3s): OK
Frequency Chart Statistical data
Cm: 2,26 (>=2) Nm
Cmk: 2,2 (>=1,67) 5,59 +
wver tol.: 4,59
xi3s or Lower tol.: 4,56
| Upper tol.: 5,61
. 5,39 +
| Nominal: 5,1 !
| Maximum: 5,28
I Minimum: 4,91 5,19 —
I X-Horizontal: 5,08
| 5:0,08
4,99 +
| x+3s:5,31 ’
|
I %x-3s:4,86
| Number of values: 100 479 —+
| Angle: 360
I —
Speed: 600 rpm 459
. . - -
4,43 4,69 4,83 5,09 5,29 5,49 5,69 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
5% | ————7—" ——(—F"F7T ——F""¥F—7F —(——F—"F7 "&7¥F —/{F— — — — - - - — — — — — — — — — — — —— 0T
5,39
x+35
5,19
4,99
x-3s
4,79
459  ——m———_——— e — ut
Values
1.} 5.14 Nm/ 386* 2) 501Nm/338° 3) 5.05Nm/350° 4) 5,08 Nm/388° 5) 501 Nm/343° 6) 508 Nm/352° 7.) 517 Nm/366% 8.) 4,98 Nm/348° 8) 5,15 Nm/381° 10.) 518Nm/380° 11) 504 Nm/380° 12) 5.05Nm /353
13.) 5,12 Nm/382° 14.) 5,11 Nm /3668° 15) 51 Nm/386° 16.) 5,15Nm /385 17.) 504 Nm/356° 18) 521 Nm/385° 18.) 501 Nm/361* 20) 509 Nm/358° 21 5.00 Nm/3668° 22.) 5.2 Nm/372° 23.) 509Nm/361° 24) 513 Nm/374°
25) 515Nm/386°  26) 4.80 Nm/358° 27) 528 Nm/388° 28) 500Nm/360° 20) 513Nm/372° 30) 501Nm/384° 31.) 507 Nm/364° 32) 513Nm/374° 33) 515Nm/378° 34) 502Nm/346° 35) 505Nm/351° 36 518 Nm/368°
37.) 5.07 Nm/355° 38.) 5.05Nm/355° 30) 507 Nm/385° 40) 514Nm/373° 41) 405Nm/354° 42) 532 Nm/382° 43) 51BNm/380° 44) 506 Nm/3680° 45) 516 Nm/378* 48.) 508 Nm/367° 47) 508Nm/358° 48) 508 Nm /364"
40.) 5.11 Nm /374 50.) 4.91 Nm/351° 51.) 523 Nm/362° 52) 4,00 Nm/334° 53) 504Nm/ 348" 54) 51Nm/3406° 55.) 5.08 Nm/349° 50) 496 Nm/337° 57.) 5,00 Nm/334* 58.) 512Nm/368° 50.) 4,89 Nm/352° 60.) 512 Nm/380°
B1) 508 Nm/373°  62) 4,98 Nm/335° 63) 5,16Nm/357° 64.) 4.04Nm/343° 85) 506 Nm/346° 66) 518Nm/358° 67.) 504 Nm/350° 88) 4.95Nm/328° 66.) 5.14NmJ370° 70 512Nm/361° 71) 508Nm/348° 72) 5.21Nm/372°
73.) 5.1Nm/351° 74.) 5 Nm/354° 75.) 511 Nm/355° 78.) 512MNm/354* 77) 511Nm/346° 78) 512Nm/342° 70.) 514 Nm/357% 80) 400 Nm/334° 81) 52Nm/374° 82.) 5,01 Nm/345° 83) 503Nm/357° B84) 5,08 Nm /345
85.) 4,98 Nm/354° 86.) 4.90 Nm /344" 87.) 508 Nm /353" 88) 5.00Nm/348° 80.) 514Nm/371" 90 51Nm/361° 81.) 511 Nm/368° 92) 500 Nm/362° 83) 511 Nm/381° ©4.) 504 Nm/339" ©5) 508Nm/345° 08.) 522Nm/373"
97.) 515Nm/368° 98 4,95Nm/332° 80 5,17 Nm/380° 100.) 4,84 Nm/340°

Page 20



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

-600 -550 -500 -450 -400 -350 -300 -250 =200 -130 -100 =50 o 50 100 150 200 250 300 320
Angle (°)
3.602.096.400
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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)
wow
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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Homologation EXACT 12V-6-670

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

Schrauber: 3.602.096.400_031000001 Exact 12V 6-670 tested at: 23.11.2020 14:46:13 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: 3,34 (> Nm
Cmk: 2,33 (>= 6,6 T
Lower tol.:
uTt %-33 x+3s oT
| 20 | Upper tol.: 6 64 1
I | I Nominal: 6
! | Maximum: 5,99 62 1
14 _ .
: : Minimum: 5,71
I I X-Horizontal: 5,82 5 &
| s | 5: 0,06
| 1 | +3s:
| | X+3s:6 58 L
| | X -3s:5,64
| | Number of values: 100 <6
6 1
| | Angle: 30 |
| E— ]
Speed: 600 rpm s 1'
. . r - Tttt T T
53 3,3 5.7 5,9 6.1 6,3 6,5 6,7 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
66 | ——————-_————-——--—n————-—--—_- - - - - -_-_-_ - __-__-__-_n_—_-_n_-_n_-__—_ - - —- - - — — — — — — — — —— 0T
6,4
6,2
6 x+3s
5,8
5.6 x-35
54  m—m———— e — urt
Values
1.) 5.82Nm/29° 2) 576Nm/28° 3) 5.85Nm/30° 4) 582 Nm/20° 5.) 5,73 Nm/2¢° 6.) 5.8 Nm/29° 7.) 581 Nm/28° 8.) 578 Nm/28° 9.) 5.85Nm/f30° 10.) 579 Nm/28° 11.) 574 Nm/27° 12)) 5,76 Nm/28°
13.) 58Nm/27" 14.) 573 Nm/27° 15) 583 Nm/28° 16.) 5.81 Nm /28" 17.) 571Nm/ 28" 18.) 577 Nm/27* 19.) 5,78 Nm /28" 20.) 574 Nm/ 28" 21.) 5,89 Nm /30° 22) 5,91 Nm/29" 23) 575Nm/27" 24) 5,83 Nm/28°
25.) 5,82 Nm/27* 26.) 5,79 Nm/28° 27) 586 Nm/28° 28.) 5,83 Nm/29° 28.) 573Nm/28° 30.) 5,78 Nm/28° 31.) 577 NmizZ7* 32) 575Nm/ 28" 33.) 5,95 Nm/20° 34.) 5,87 Nmi30° 35) 5,82 Nm/28° 368.) 5,87 Nm /30
37.) 5,84 Nm/26* 38) 5,81 Nm/28° 38) 584 Nm/30° 40.) 5,88 Nm /29° 41) 58 MNm/28" 42) 58Nm/27° 43.) 5.84 Nm/30° 44) 577 Nm/28* 45.) 5,88 Nm /30° 48.) 5,85 Nm /28" 47.) 5,77 Nm/28° 48.) 5,82 Nm /28
40.) 581 Nm/28% 50.) 5.77 Nm /28° 51) 585Nm/30° 52) 5.87 Nm/28° 53) 575Nm/26% 54) 58MNm/28* 55) 577 Nm/28* 58) 579 Nm/28° 57.) 5.88 Nm /28° 58) 5.83 Nm/30° 50.) 5.85Nm/20° 60) 5.82 Nm/28°
81.) 5,06 Nm/31° 62.) 5,86 Nm/30° 63.) 5,80 Nm/28° 64.) 5,868 Nm/27° 85) 574 Nm/28° 66.) 5,70 Nm/28° 67.) 5,70 Nm/28* 88.) 5,70 Nm/28* 69.) 5,88 Nm /30° 70.) 5,86 Nm/28* 71.) 5,85 Nm/20° 72) 5,88 Nm/28°
73.) 578 Nm/26° 74.) 5,78 Nm/26° 75) 5,80 Nm/28° 76.) 5,87 Nm/31° 77.) 578Nm/31° T78.) 583 Nm/28° 79.) 5.87 Nm /28" 80.) 5.85Nm/26" 81.) 5,87 Nm /28" 82) 5.85Nm/29° 83.) 573 Nm/28° 84.) 5,78 Nm /28"
85.) 576 Nm/28* B&.) 5,76 Nm/28° 87) 582 Nm/30° 88.) 5,88 Nm/28° 88.) 577 Nm/28* 80.) 575 Nm/28° 91.) 5.8 Nm/28° 82.) 576 Nm/ 28" 83.) 5,87 Nm/28° 84.) 5,85 NmJ28° 85) 575 MNm/27* B6.) 5,74 Nm/27°
87.) 576 Nm/28* 88.) 5,74 Nm/28° G0) 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 2 o o s Rk R L o i o3 . o = o o P
Ok E B D = W R T Wm MM OR D ® WM R DDA REWE® O R DWW DR R D D W R

-85 -an -85 -80

&0 55 -50 -45 -40

ol woMl uTl

|
|
|
o
L,

£ —

|
|
|
C
|
| w
B
|
|
|
|
|
|
|
|
|
|
|
|
|
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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 Wurst
Bos‘ H Robert Bosch Power Tools GmbH 1,5 - 6Nm Cell: FTY.0017 / SCS0010C410016
PT-BI/EXG-Mt Bs(xx 3s): OK
Frequency Chart Statistical data
Cm: 2,72 (>=2) Nm
Cmk: 2,07 (>=1,67) 66 T
X+3s oT Lower tol.: 5,4
1818 .
7 17 i Upper tol.: 6,6 64 T
X" | Nominal: 6
| Maximum: 6,03 6,2 +
: Minimum: 5,7
I X-Horizontal: 5,86 5 &
| 5:0,07
| +3s:
| x+ 3s5:6,08 58 |
5 I x - 35: 5,64
| Number of values: 100 .
6 4
| Angle: 360
|
Speed: 600 rpm <
5,3 5,9 6,1 6,3 6,5 6,7 L 4
' ' ' ' ’ ' Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
B | —— ————— e — — — —— —— T
6,4
6,2
x+3s
6
5,8
5,6
5,4
Values
1.) 6Nm/380° 2) 5.086Nm/345° 3) 574MNm/320° 4) 587 Nm/364° 5.) 5.81Nm/347° 6.) 5.86 Nm/328° 7.} 8 HNm/351% 8.) 5.90 Nm/354° 8.} 587 Nm /354 10.) 5.87 Nm/354° 11) 5.87 Nm/344® 12) 581 Nm/358°
13.) 5,91 Nm/347° 14.) 5,93 Nm/340° 15) 503 Nm/350° 16) 586 Nm/352° 17.) 58 Nm/320° 18.) 5.2 Nm/354° 19.) 585Nm/351* 20.) 5.9 Nm/340° 21.) 5,9 Nm/350° 22)) 5,80 Nm/355° 23) 50Nm/355° 24) 5,80 Nm/348°
25) 5,86 Nm/341° 26.) 6,03 Nm /367" 27.) 5,85Nm/342° 28) 6,03 Nm/364° 20.) 582Nm/351" 30.) 578 Nm/338° 31) 582Nm/352° 32) 581Nm/350° 33.) 587 Nm/352° 34.) 582Nm/351° 35) 578 Nm/330° 36.) 592 Nm/358°
37.) 59 Nm/351° 38.) 5,96 Nm /350" 30) 574 Nm/344° 40) 584 Nm/324° 41) 588 Nm/ 346" 42) 58 Nm/339° 43) 588 Nm/350° 44) 59 Nm/348° 45.) 5,86 Nm/351° 48.) 583 Nm/351° 47) 580 Nm/365° 48) 572Nm/321°
48.) 5,82 Nm / 336° 50.) 5,85 Nm/338° 51.) 574 Nm/304° 52) 588 Nm/361° 53) 578 Nm/346° 54) 582 Nm/352° 55) 5.0 Nm/380° 56) 5,88 MNm/362° &57) 574Nm/331° 58.) 588 Nm/3568° 50.) 58MNm/340° 60.) 5,82 Nm/350%
81.) 5,86 Nm /353° 62.) 5,93 Nm /362" 63)) 575Nm/330° 64) 588 Nm/356* 65) 575Nm/334° 66) 586 Nm/354° 67.) 586Nm/355° 68) 503 Nm /365" 60.) 571 Nm/341° 70.) 5093 Nm/386° 71.) 571 Nm/347° 72) 57 Nm/317°
73.) 593 Nm/342° T4.) 5,78 Nm /334" 75.) 578 Nm /333" 76.) 59Nm/337° 77.) 574Nm/330° 78) 586 Nm/347° 70.) 584Nm/330° 80.) 578Nm/335" 81.) 583 Nm/340° 82) 577 Nm/334° 83) 574 Nm/311° B84) 584 Nm/351°
85.) 5,84 Nm /357" 86.) 5,92 Nm/360° 87.) 576 Nm/345° B88) 580Nm/354° 80) 578Nm/346° 00) 587 Nm/358° 91) 5789 Mm/3568° 092) 584 Nm/323" 03.) 583 Nm/350° ©94.) 584 Nm/346° 0O5) 588 Nm/358° ©6) 578 HNm/344%
87.) 5,82 Nm /3597 88.) 5,84 Nm/358° 0) 583 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
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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)
ey MR =
O T T 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%)

Schrauber:  3.602.D96.400_031000007 Exact 12V 6-670 tested at: 23.11.2020 13:33:15 Wurst
Bos‘ 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: 2,75 (>=2) Nm
Cmk: 2,55 (>=1,67) 165 T
uT %35 X435 oT Lower tol.: 1,35
25
| | Upper tol.: 1,65 1,6 +
| ¥ | Nominal: 1,5
| \ | Maximum: 1,56 1,55 +—
: I Minimum: 1,46
I I X-Horizontal: 1,51 15 +
| | 5:0,02
| | + 3s:
| 8 | X+ 3s:1,57 1,45 +
I I x-3s:1,46
| | Number of values: 100 14
& L
| | Angle: 30
S |
Speed: 600 rpm 1as
1,25 13 135 14 1,55 16 165 L7 L75 Precision Class: 2 Toleranz +/-10% ’
Single Value Card
Nm
165 | ————————————- - - - —- - - - - - - - - —————————————————— —— ——— —— T
1,6
x+3s
1,55
1,5
1,45 x-3s
1,4
135  —m—— e ——— e ———— ut
Values
1.) 148 Nm/30° 2) 1.5Nm/30° 3) 1.5Nm/ 30" 4) 1.52Nm/31° 5.) 1,53 Nm/30° 6.) 1.53Nm/31° 7.} 1.5Nm/30° 8.) 1,48 Nm /29" 9.) 1,49 Nm/30° 10.) 1.51 Nm/31® 11} 1.5 Nm /[ 30° 12)) 1.5Nm/30°
13) 15Nm/31° 14) 148Nm/20° 15) 15Nm/31° 16) 1.51 Nm/30° 17) 151 Nm/ 30 18) 15Nm/30° 18) 149 HNm/31° 20) 148 Nm/ 28" 21) 1.49 Nm/29° 22) 152 Nm/32° 23) 1,51 Nm/f31° 24) 1.51 Nm/30°
25.) 15Nm/20° 26.) 1.48Nm/20° 27) 15Nm/20° 28) 1.51Nm/31° 20.) 151 Nm/31* 30.) 152 Nm/30° 31.) 1.5Nm/30° 32)) 15Nm/20° 32) 1.51 Nm/30° 24.) 1,51 Nmi31* 35) 152Nm/31* 36) 1.52Nm/31°
37.) 15Nm/28° 32) 1.51Nm/31° 39) 15Nm/28° 40.) 1.52Nm/30° 41.) 1,54Nm/31* 42) 1,52 Nm/32° 43) 1.5Nm/30° 44.) 1,51 Nm/30* 45.) 1.52 Nm/30° 48.) 1,53 Nm/32* 47.) 151 Nm/[f32°* 48) 1.54Nm/31°
49) 1.5 Nm/32° 50) 1.5MNm/29° 51) 1,51 Nm [/ 20° 52) 1.54Nm/32° 53) 154 Nm/32* 54) 152 Nm/30° 55) 1.48Nm/31° 58) 151 Nm/30" 57} 1.49 Nm /30° 58) 1.54 Nm /33" 58) 1,55 Nm f32° 60) 1.51 Nm/31°
61.) 151 Nm/30° 62.) 1.52Nm/31° 83) 1.5Nm/30° 64) 1.53Nm/32° 85.) 1,56 Nm/32* 66.) 152 Nm/31° 67.) 1.40Nm/31° 68.) 1,52 Nm /30 69.) 1.5Nm/31° 70.) 1,54 Nmi31*® 71) 1,54 Nm[f32° 72) 1.51 Nm/31°
73.) 148 Nm/30® 74) 1.52Nm/30° 75) 1,51 Nm/31° 76.) 1.54 Nm/30° 77.) 1,54Nm/J32* 78) 152 Nm/32° 78.) 149 Nm/30° €0.) 1,52 Nm/32* 81.) 1,49 Nm/30° 82) 1.52Nmi32* €3.) 1,55Nm/[f32°* 84) 1.5Nm/30°
85) 15MNm/31° 86) 1.5MNm /30" 87) 148 Nm/f31° 88) 1.52Nm/29° 89) 153 Nm/32* 80) 151 Nm/31° 81) 1.5Nm/31° 82) 1.5Nm/32 93) 1.48 Nm/29° 94) 153 Nm/32° 85) 1,54 Nm /30" 96) 1.51 Nm/32°
97.) 152 Nm/30° 98) 1.51Nm/30° 00) 15Nm/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

Torque (N m)
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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 -3 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 20 22 24 26 2\ A 32 M
Angle (7)
3.602.D96.400
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. BOSCH Homologation EXACT 12V-6-670

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

Schrauber: 3.602.D96.400_031000007 Exact 12V 6-670 tested at: 23.11.2020 13:28:01 Wurst
Bos‘ 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: 2,26 (>=2) Nm
Cmk: 2,1 (>=1,67) 165 T
Ut %35 ’s %435 oT Lower tol.: 1,35
| | Upper tol.: 1,65 1,6 +
| ¥ | Nominal: 1,5
] / | Maximum: 1,56 1,55 +
: \ : Minimum: 1,46
I . I X-Horizontal: 1,51 15 +
| ] | s:0,02
| | :
| | x+3s5:1,58 145 1
x-3s5:1,44
| y ! | Number of values: 100
umber of values:
I 2 I 14 4
| | Angle: 360
| E— S
Speed: 600 rpm Las
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
165 ———————— - - —_——_—————— - - — - —— - - - - - — — — — — — ——— T
1,6
X+35
1,55 R
15 J\;p-!_— M—fiw—ﬂ- re—- —Pdr——/iﬁ'ﬂ—fk‘i\—.—ﬂ\—— A— — —
VO Y ¢ VY ¥ e S IV A S G
1,45 x-3s
14
135  —m—m— e e e e — ut
Values
1.) 1.48 Nm/357° 2) 1,5Nm/280° 3) 152Nm/373° 4) 1,5Nm/384° §.) 1.48 Nm/353° 6.) 1,55Nm/388° 7.} 1.48 Nm/382°% 8.) 1.5 Nm/364% 8. 1,51 Nm [368° 10.) 1,52 Nm/i372° 11) 147 Nm /348" 12) 1,54 Nm/380°
13) 1.48 Nm/363° 14} 1.51 Nm/3668% 15) 1.51 Nm/364° 16) 1.5Nm/384° 17) 146 Nm/342° 18) 1.58 Nm/380° 18.) 1.51 Nm/368° 20) 1.51Nm/388° 21.) 1.51 Nm/366° 22.) 1.5Nm/385° 23) 1.48Nm /355" 24) 1.53Nm/378°
25) 1,51 Nm/370° 28.) 1,53 Nm /383" 27) 1,62Nm/374° 28) 1.52Nm/360° 20) 140Nm/3260° 30.) 152Nm/373° 31) 162Nm/373* 32) 1,61 Nm/3668° 33) 147 Nm/340° 324) 1,52Nm/374° 35) 1,46 Nm /344" 36.) 1,56Nm/380°
37.) 15Nm/363° 38.) 153 Nm /376" 39) 1,52Nm /375" 40) 1.52Nm/370° 41) 152Nm/373° 42) 1,50 Nm/388° 43.) 153 Nm/387" 44) 1,5Nm/370° 45.) 148 Nm /385" 46.) 149 Nm/370° 47.) 1,51 Nm/380° 48.) 1.52Nm /387"
48} 148 Nm/361° 50.) 1.49 Nm /368° 51.) 1,5 Nm/367° 52) 1.5Nm/ 388" §3) 148 Nm/385° 54) 154 Nm/388° 55) 1.53Nm/ 378" 56) 1,52Nm/378° &7.) 151 Nm/375° 58.) 1.5Nm/37rz" 50) 1,49 Nm/364° 60.) 1.55Nm /382"
81.) 1,5 Nm/387° 62.) 151 Nm /376" 63.) 1,52Nm/376° 64) 152Nm/373* 65) 148Nm/353° 68.) 1,5Nm/368° 67.) 1.40Nm/358° @88) 1,51 Nm/360° 60) 152Nm/374° 70.) 1,40 Nm/356° 71.) 1,48 Nm /358" 72 1.40Nm/383°
73.) 1,52 Nm/368° 74.) 153 Nm /380" 75.) 148Nm/354° 76) 1.51Nm/385° 77) 1.51Nm/374> 7T8) 140 Nm/366° 79.) 1,51 Nm/370° 80.) 1,54 Nm/382° 81) 1.5Nm/370° B82.) 140 Nm /360" 83) 1,51 Nm /385" 84.) 1,50 Nm/384°
85) 1,53 Nm/373° 86.) 1,52 Nm /370" 87.) 1,5 Nm/380° B8) 1.5Nm/387° 88) 148MNm/355° 00) 1,54 Nm/385° ©1.) 151 Nm/388° 82) 152Nm/374° 93) 153 Nm/380° ©4) 1.52Nm /374> O5) 1,48 Nm/352° ©6.) 1.50Nm/383°
87) 151 Nm/372° 88.) 1.55 Nm/387° 80) 1.52Mm /373" 100 1.5Mm/368°

Page 32



. 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+————
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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

— (7511475

3.602.096.400
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Homologation EXACT 12V-6-670

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

BOSCH

Schrauber:

3.602.D096.400_031000007 Exact 12V 6-670

Robert Bosch Power Tools GmbH

1,5 - 6 Nm

tested at: 23.11.2020 13:09:29 Wurst
Cell: FTY.0017 / SCS0010C410016

PT-BI/EXG-Mt 63(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,52 ( Nm
cmk: 2,52 (>=1,67)
uT x-3s x+3s oT Lower tol.: 2,56
\ 1818 . 3,06 +
| | Upper tol.: 3,14
| | Nominal: 2,85
| | Maximum: 2,94 2,96 +
12 .. I
: : Minimum: 2,76
I 1 I X-Horizontal: 2,85 2,86 +
| = | 5: 0,04
B .
: : X+ 35:2,96 276 +
| | x-3s5:2,74
| | Number of values: 100
2,66 +—
| | Angle: 30
e — Speed: 600 rpm -
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
- - - - - - - ———————av
3,06
2,96 x+3s
2,86
2,76
2,66
256 | e e - ut
Values
1.) 2.85Nm/30° 2) 284Nm/31° 3) 2,87 Nm/3az® 4) 2,76 Nm/ 30" §.) 2.80 Nm/32® 6.) 2,87 Nm/32° 7.} 2,89 Nm /30" 8.) 2,85Nm/31* 8.) 2,86 Nmf30° 10.) 2,78 Nm /26" 11.) 2,81 Nm[f32* 12) 2.84 Nm/28°
13.) 2,01 Nm/33* 14.) 2,81 Nm/30° 15)) 2,81 Nm/30° 16.) 2,83 Nm/30° 17.) 2,85 Nm/32* 18.) 2,81 Nm/20° 10.) 2,03 Nm/32* 20.) 2,81 Nm/30° 21.) 2,86 Nm/31° 22)) 2,83 Nm/30° 23) 2,85Nm/31° 24) 2,83 Nm/20°
25) 2,83 Nm/20* 26.) 2,82 Nm/28° 27) 2,88Nm/31° 28) 2.86 Nm/32° 28.) 2,88 Nm/31* 30.) 2,81 Nm/30° 31.) 282 Hm/31* 32) 28Nm/31* 33) 2.85 Nm/30° 34.) 2,85Nm/28° 35.) 2,86 Nm /30" 36.) 2.84 Nm /30"
37.) 2,84 Nm/31° 38.) 2.8 Nm/20° 38.) 2,88 Nm/32° 40.) 2.85Nm/32° 41.) 2,83 Nm/30° 42) 2,88 Nm/31° 43.) 2.88 Nm/ 29" 44.) 2,78 Nm /28" 45.) 2,91 Nm/32° 468.) 2.8 Nm /28" 47.) 2,82 Nm/30° 48.) 2.9 Nm/32°
40.) 2,85 Nm/30° 50.) 2,78 Wm/30° 51) 2,88 Nm/30° 52) 2.84 Mm/29° §3.) 2.8 Nm/28" 54) Z8Nm/31% 55.) 2,86 Nm/31® 56.) 2.8 Nm/28° 57.) 2.89 Nm/32° 58.) 2,85 Nm /30" 50.) 2,83 Nm/28° 60.) 2.88 Nm/32°
61.) 2,84 Nm/20* 62.) 2,78 Nm/30° 63) 2,81 Nm/33° B4) 2,77 Nm /29" 85.) 2,88 Nm/32* 66.) 2,88 Nm/32° &7.) 2,88 Nm /30" B8.) 2,84 Nm/20° 69.) 2.87 Nm /30" 70.) 2,78 Nm/28° 71.) 2,89 Nm/30* TZ) 2,87 Nm/30°
73.) 2,87 Nm/30* T4.) 2,88 Nm/30° 75) 2,85Nm/30° TE) 2.78 Mm/29° 77.) 28 NmJ31® T8.) 2,88 Nm/30° T9.) 2,88 Nm/ 30" 80.) 2,84 Nm/20° 81.) 2.85 Nm/30° 82) 279 Nm/28° 83.) 2,85MNm/ 30" 84) 2.88 Mm /30"
85) 2,87 Nm/31* 86.) 2,84 Nm/32° 87) 2,88 Nm/28° 88) 2.87 Nm/32° 88.) 2.9 Nm/30° 80.) 2,84 Nm/30° 91.) 2,84 Nm/31* 82.) 2,8 Nm/28° 83) 2.87 Nm /28" 94) 2,84 Nm /307 85.) 2,86 Nm /30" B6) 2,82 Nm /28"
87.) ZANm/31* 88.) 2.81 Mm/30° 98) 2.88Nm/32° 100.) 2.82 NmJ 28°
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BOSCH

Homologation EXACT 12V-6-670

2.23.1

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

216

Ll woml vl

94 .62 .90 B8 6 B4 62 B0 7B 76 4 72 70 6B 66 B4 62 B0 56 56 54 52 50 45 46 44 42 40 35 36 34 32 30 2 26 24 22 20 A8 A6 A4 42 40 -8 6 4 2 0 2 4 6 8 10 12 14 16 18 20 22 24 2% 2B N 2
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‘ e b
-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
|-+
Ll
|l

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

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

Schrauber: 3.602.096.400_031000007 Exact 12V 6-670 tested at: 23.11.2020 13:04:40 Wourst
BOS‘ H Robert Bosch Power Tools GmbH 1,5 - 6Nm Cell: FTY.0017 / SCS0010C410016
PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,25 (>=2) Nm
Cmk: 2,13 (>=1,67)
W [ .
uTt %35 - x+3s oT Lower tol.: 2,56 306 -
| | Upper tol.: 3,14 '
19197 ' -
I I Mominal: 2,85
| | Maximum: 2,94 2,96
I I Minimum: 2,7
| |
| 11 il I X-Horizontal: 2,83 2,86 +
| | 5:0,04
I I X+ 3s:2,96 276 1+
| 5 | x-3s5:2,71
| 5 | Number of values: 100 266 1 I
’ I
| | Angle: 360 |
r 1 .
Speed: 600 rpm 'L
- 256 + ----l--—-
246 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 .\ 2 / % aa oo o oof r‘i m f, -_J‘\.‘I M r\.ﬂ /\ A /.\ A 8
B VA A VA AV~ SN S i "V‘““‘Q‘"T‘"““‘“V?f""
2,76
< x-3s
2,66
256  —m————— e e — ut
Values
1.) 2,9 Nm/ 360° 2) 2,86 Nm/352° 3) 2,83 Nm/352° 4.) 2,82 Nm /356" 5.) 2,86 Nm /350" 6.) 2,81 Nm /353 7.) 2,81 Nm/360° 8.) 2,84 Nm /358" 9.) 2,82 Nm/343° 10.) 2,82 Nm /365" 11.) 2,82 Nm/355° 12) 2,83 Nm/366°
13} 2.83 Nm/349° 14) 2.79 Nm /358" 15.) 2.84 Nm/358° 16) 2.80 Nm/376° 17.) 2.8 Nm/371° 18.) 2.88 Nm/378" 18) 2.8 Nm/350° 20.) 2.83Mm/370° 21) 2.86Nm/352° 22) 2.8 Nm/362° 23) 288 Nm/367° 24) 285 Nm/373°
25.) 2,85 Nm /345" 26.) 2,78 Nm/357° 27.) 2,85Nm/367° 28.) 2,85Nm/372° 29 282Nm/360° 30.) 2.85Nm/375" 31) 2,76 Nm/351* 32) 285Nm/372° 33) 2,82Nm/348° 34) 2,79Nm/383° 35) 2,87 Nm/370* 36) 2,86 Nm/374°
37.) 2.88 Nm /371" 38.) 2.8Nm/367° 39 2.8 Nm/345" 40.) 2.82Nm/344° 41) 2.8 Nm/339° 42.) 2.7 Nm/314° 43) 276 HNm/330° 44.) 2.79Nm/339° 45) 2.80Nm/366° 46) 288 Nm/348° 47) 2.86 Nm/382° 4B) 2.70 Nm/338°
49.) 2,74 Nm /328" 50.) 2,78 Nm/334° 51.) 2,80 Nm /363" 52.) 2,85Nm/352° 53.) 2,01 Nm/350° 54.) 2,83 Nm/330" 55) 2.81Nm/372° 56.) 2,74Nm/344° 57.) 2,7B8Nm/339° 58) 2,86 Nm/361° 58.) 2,83 Nm/350° 60.) 2,80 Nm/ 386"
61.) 2.84 Nm /348" 62.) 2.89 Nm /366" 63.) 2.9 Nm/386% B4) 2.87 Nm/348° 65) 2.86Nm/387° 68.) 2.76 Nm/334" 67) 2.81Nm/352° 68) 2.81Nm/336° 60) 2.88Nm/373° 70.) 2.86Nm/354° 71.) 2.9 Nm/387° 72) 2.82 Nm/338°
73.) 2,82 Nm /357" 74.) 2,79 Nm/344° 75) 2,80 Nm /371" 76.) 2,85Nm/344° 77.) 2,86 Nm/348° 78.) 2,87 Nm/370" 79.) 278 Nm/342° 80.) 281 Nm/373" 81) 2.83Nm/350° 82) 2,82Nm/359° 83.) 2,83 Nm/356° 84) 2,84 Nm/357°
B5.) 2.88 Nm/388° 86.) 2.83Nm/336° 87) 282Nm/384° 8B8) 281 Nm/340° 89) 2084 Nm/370° 00.) 2.81 Nm/338" 01) 284 Nm/338* ©2) 278Nm/334° §3) 285Nm/374° ©4) 288Nm/370° ©5) 282 Nm/384° 08) 277 Nm/338°
07.) 2,82 Nm /368 88.) 2,75 Nm/346° 89.) 2,81 Nm /363" 100.) 2,86 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
2,3-5
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]

227

21

19

18-

'Ew-f

z
o
3
=3

=

14

=15

b1‘5’f

13

127

11

17

03-

05

07

0g-

05-

04

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 -B00 60

Angle ()
3.602.D96.400

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.D96.400_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(xx 3s): OK
Frequency Chart Statistical data
Cm: 3,18 (>=2) Nm
Cmk: 2,62 (>=1,67) 5,59 +
ut x-3s 1 x+3s oT Lower tol.: 4,59
i _ i Upper tol.: 5,61
. 539 +
| 15lks I Nominal: 5,1 !
| _?_ | Maximum: 5,14
: I Minimum: 4,91 5,19 +
I | X-Horizontal: 5,01
| 8 | 5: 0,05
499 +
| 6 6 | x+3s:5,17
: : x-3s: 4,85
| | Number of values: 100 4,79 +
|
| | Angle: 30 |
|
Speed: 600 rpm 5o IL
. . r - I I
4,49 4,63 4,89 5,09 2,23 5,49 3,69 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
55 | ———————{—{— - - - - - - ——— — — — — — — = 0T
5,39
5,19
X+3s
PR ) PR ® ? R
499 W\Anﬁﬁ:ﬁw\;m’w%% MWMW%
x-3s
4,79
459  ——m ut
Values
1.) 5Nm7/32* 2) 508Nm/32° 3) 4,81 Nm/28° 4) 5HNm/20° 5.) 5.03 Nm/30° 6.) 5.01Nm /30 7.) 511 Nm/31° 8.) 5.01Nm/31° 8.) 5Nm/27° 10.) 5,12 Nm/30° 11.) 5,02 Nm /28° 12.) 5,01 Nm/28°
13) 5,05 Nm/31° 14.) 4,90 Nm /30° 15) 4,09 Nm/20° 18.) 5,08 Nm/29° 17.) 5,04 Nm/30° 18)) 5,03 Nm/30° 18.) 5,04 Nm/29° 20.) 5MNm/30° 21.) 4,98 Nm /28" 22) 4,98 Nm/28° 23)) 5Nm/28° 24.) 5,08 Nm/30°
25) 4091 Nm/28* 26.) 5.03 Nm/28° 37) 501Nm/29° 28) 499 Nm/28° 28) 5Nm/28° 30) 5.12Nm/32° 31) 493 Nm/28° 32) 4,96 Nm /209° 33.) 4.99 Nm/30° 34) 494 Nm/31° 35) 5MNm/28" 36.) 5.01 Nm/28°
37.) 4,06 Nm/27* 38.) 5.04 Nm/20° 30) 4,98Nm/S20° 40.) 4,98 Nm/28° 41.) 5,07 Nm/29" 42) 5Nm/28° 43) 4.94 Nm/28° 44.) 5,07 Nm /20° 45.) 4,85 Nm/28° 48.) 4,97 Nm/28° 47.) 5,08 Nm/28° 48.) 4,97 Nm/28°
49.) 4,95 Nm/ 27" 50.) 5,11 Nm/29° 51) 4,96Nm/28° 52) 497 Nm/27° 53.) 5,13 Nm/30° 54.) 4,97 Nm/27° 55.) 5,01 Nm/2g° 56.) 5.05 Nm/31° 57.) 4.94 Nm/28° 58.) 5Nm/29° 58.) 5,03 Nm/2g° 60.) 4,96 Nm/30°
1) 5.04 Nm/28* 62.) 5.13 Nm/28° 83) 4.91Nm/28° 64.) 5.08 Nm/31° B85.) 5Nm/S20° 66.) 4.94 Nm/28° &7.) 5.13 Nm/30° 68.) 4.91 Nm/29° 68.) 4.98 Nm /28" 70.) 5.03 Nm/26° T1) 4.98 Nm /27 T2) 5.03Nm/28°
73.) 5.03 Nm/20* 74.) 4,97 Nm/28° 75) 5Nm/28° 76.) 5,02 Nm/2@° 77.) 5,01 Nm/20° 78.) 5,07 Nm/20° 79.) 5Nm/30* 80.) 5,03 Nm/28° 81.) 4,90 Nm/28° 82) 4,03 Nm/28° 83.) 5,04 Nm/28° 84.) 5,14 Nm/30°
85.) 4,06 Nm/ 30" 86.) 5.04 Nm/28° 87.) 5,05Nm/’28° 88) 4,96 Nm/28° 89.) 5Nm/27" 80.) 5,03 Nm/31° 91.) 4,98 Nm/ 28" 82.) 5,06 Nm/31° 93.) 4,95Nm/28° 84) 5Nm/3D° 85.) 5,06 Nm /20° 96.) 5,01 Nm/28°
87) 5,02 Nm/30* 88.) 51Nm/30° G0) 4,84 Nm/28° 100.) 4,98 Nm i 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

5.4} LTl 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

Page 43



. BOSCH Homologation EXACT 12V-6-670

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

Schrauber: 3.602.D96.400_031000007 Exact 12V 6-670 tested at: 23.11.2020 12:45:14 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 (>=2) Nm
Cmk: 2,61 (>=1,67) 559 +
uT X35 X435 oT Lower tol.: 4,59
| 20 2t | Upper tol.: 5,61
B ' 539 +
| l | Nominal: 5,1 !
| L | Maximum: 5,17
I r( I Minimum: 4,93 5,19 +
| / I X-Horizontal: 5,03
1
| | s: 0,06
2 4,99 +
| p | x+3s:5,2 ’
| |
| 3 | x-3s:4,86
| | Number of values: 100 479 +
| | Angle: 360
| |
Speed: 600 rpm 455
. . » -
4,49 4,69 4,89 5,09 5,29 549 5,69 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
55 | ——————{—{—— ——————————————— ————————————— ——— — — — — — — — — = 0T
5,39
5,19 X+35
q\ - a ] - ] bl o ﬂ @ a f ﬂ ﬂ ﬂ R
4,99 P'{;"ii?'\; \.75"\:/;'\7;‘ ¢ ¥ ® ;2;‘" ‘w;z;":f‘iwu‘z
x-3s5
4,79
459 ut
Values
1) 5.16Nm/380°  2) 408 Nm/352° 3) 503 Nm/386° 4) 485Nm/344° 5 504Nm/373°  6) 5Nm/340° 7) 5.1Nm/ME&  8) &Nm/233 D) 403Nm/311°  10) 5.05Nm/377° 11) 501 Nm/338° 12) 4.98 Nm/320°
13.) 511 Nm/384° 14.) 5,03 Nm/341% 15)) 4,04Nm/320° 16) 5,08 Nm/378° 17) 504 Nm/345° 18) 4,00 Nm/323° 10.) 512Nm/388* 20.) 504 Nm/345° 21.) 4,07 Nm/322® 22) 5,1 Nm/382° 23.) 501 Nm/341° 24) 5,01 Nm/325°
26) 512Nm/380°  26) 5.04Nm/344°27) 498Nm/312° 28) 505Nm/380° 20) 503Nm/342° 30) SNm/322°  31) 51Nm/384° 32) 504Nm/344° 33) 498Nm/318° 34) 508 Nm/385° 35) 505Nm /M7 36) 5Nm/322°
37) 5.13 Nm/390° 38.) 5.04Nm/342° 30) 406Nm/318° 40) 504 Nm/378° 41) 5Nm/337° 42) 502 Nm/327° 43) 514Nm/380° 44) 504 Nm/342° 45) 5Nm/324° 48) 5,05 Nm/380° 47) 507 Nm/346° 48) 501 Nm/324%
49.) 5.11 Nm /388 50.) 5.05Nm /340" 51.) 5Nm /322 52.) 5,05Nm /376" 53) S03Nm/345° 54) 507 Nm/332° 55) 517 Nm/385° 56.) 5Nm/338° 57.) 4,98 Nm/322° 58.) 505Nm/379" 50) 498 Nm/333° 60.) 5,02 Nm/325%
81) 511Nm/387°  62) 5.02Nm/337°83) 5Nm/322°  64) 503Nm/375° 65) 503Nm/330° 66) 5Nm/326°  67.) 511Nm/383° B88) 501Nm/236° 60.) 4.84Nm/321° 70) 503Nm/372° 71) SNm/334°  72) 5Nm/322°
73.) 5.14 Nm/394° 74.) 498 Nm/327° 75.) 496Nm/318° 76.) 505Nm/374* 77) 409Nm/334° 78) 501 Nm/326° 78.) 515Nm/383* 80.) 5Nm/332° 81.) 493 Nm/314* 82) 505Nm /378" £3) 503 Nm/335° 84) 4,88 Nm/320°
85) 516 Nm/306°  86) 5.01Nm/332° 87) 4,07Nm/316° 88) 506Nm/378° 80) 499 Nm/334° 00) 501 Nm/328° ©1.) 516Nm/208° 02) 499Nm/320° 03) 490Nm/320° 84) 508 Nm/378° ©5) 503Nm/334° 06) 4,88 Nm /324
97.) 515 Nm/392° 08.) 5.07 Nm /373" 00) 5,07 Nm/380° 100.) 5,03 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 \ \ |
I VNV S S U AV GV W O S N R N N S S S T R A OV R SV W O VS S O S o e
I

.600 580 -560 540 520 -500 -4B0 -460 440 -420 -400 -380 -360 -340 -320 -300 -260 -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 30 360 390 400
Angle (%)
3.602.096.400
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Homologation EXACT 12V-6-670

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

Schrauber: 3.602.D96.400_031000007 Exact 12V 6-670 tested at: 23.11.2020 11:55:34 Wurst
Bos‘ H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
PT-BI/EXG-Mt 6s(xx 3s): OK
Frequency Chart Statistical data
Cm: 2,88 (== Nm
Cmk: 2,71 (>=1,67) 66 T ~--myTmoe-
uT %-3s x+3s oT Lower tol.: 5,4 :
i i Uppertol.: 6 6,4 + |
. ~ |
| | Nominal: 6 |
| | Maximum: 6,2 6,2 T
: : Minimum: 5,89
I I X-Horizontal: 6,04 5L = -
| | s: 0,07 . .
| | . S |
| | x+ 3s5:6,25 58 4 T
| | x-35:5,83 :
| | Number of values: 100 56 |
® T |
| | Angle: 30 |
| I ——
Speed: 600 rpm - 1'
. . r - TTTTTTT T
53 33 .7 6,5 6.7 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
66 | - - - - - - V- V- - - - - - - - - - - - - —_—_ - — — — — — — — — — —— 07
6,4
6,2
6
5,8
5,6
5 e ——————————————————— - ur
Values
1.) 6.15Nm/32° 2) 6,13Nm/32° 3) 6,12Nm/34° 4) 584Nm/31° 5.) 5.98 Nm /30 6.) 5.84 Nm/ 30" 7.) 6,08 Nm/32® 8.) 6.2 Nm/32° 8.) B8,12Nm/32° 10.) 6.08 Nm/31° 11.) 6,06 Nm /30° 12)) 597 Nm/30°
13.) 5,98 Nm/30° 14.) 6,04 Nm/32° 15) 6,03Nm/31° 168.) 6.08 Nm /32° 17.) 6,13 Nm/31° 18} 6MNm/30° 18.) 6,01 Nm/31® 20.) 6,03 Nm/30° 21.) 6.04 Nm/31° 22) 6,02Nm/31° 23) 5,86 Nm/30° 24) 6HNm/30°
25.) 8,12 Nm/32* 26.) 6,17 Nm/31° 27) 8.1 Nm/31* 28) 6Nm/30° 29.) 6,02 Nm/30° 30.) 5,98 Nm/30° 31.) 6,07 Nm/30* 32) 8.12Nm/32° 33.) 6.13 Nm/32° 34) 598 Nm/J31* 35) 5,08 Nm/31° 36.) 504 Nm/31°
37.) € Nm/3D° 38.) 6,07 Nm/30° 39.) 86,06 Nm/31° 40.) 5,90 Nm /28" 41.) 585 Nm/30° 42.) 582 Nm/29° 43.) 5.80 Nm/30° 44) 6,12Nm/30° 45.) 6,18 Nm /32° 468.) 6,08 Nm/30° 47.) 6,02Nm/30° 48) 589 Nm /28"
48.) 584 Nm /30* 50.) 595 Nm/31° 51) 6,12Nm/31° 52.) 6.04 Nm/31° 53) 6,08 Nm/31* 54) 597 Nm/J28° 55.) 5,96 Nm/28° 58.) 6,03 Nm/30° 57.) 5,98 Nm/31° 58.) 5,96 Nm/31* 50.) 5,88 Nm/31° 60.) 5.97 Nm/31°
81.) 8,05 Nm/32° 62) 6,14 Nm/32° 83) B8,15Nm/31° B64.) 6,05 Nm /30° 85.) 6,02 Nm/30° 66.) 593 Nm/29° 67.) 6,01 Nm/J30* 88.) 8.03Nm/31° 69.) 6.01 Nm /30° 70.) 5,98 Nm/J20° 71.) 8,02Nm /30° 72) 6,04 Nm/30°
73.) 6,08 Nm/30° 74.) 6,16 Nm/31° 75.) 6,07 Nm/30° 76.) 5.98 Nm/31° 77.) 6,08 Nm/31° T8.) 6,09 Nm/31° 79.) 6,02 Nm/30° 80.) 6 Nm/29° 81.) 6,02 Nm /28 82) 5,98 Nm/30° 83.) 6,1 Nm/30° 84) 6,12 Nm/30°
85.) 6,08 Nm/31® 86.) 6.04 Nm/28° 87) 6,03 Nm/30° 88 6.01 Nm/31° 88.) 6,08 Nm/30° a0} 6,1 Nm/28* 1) 6,05 Nm/31* 82.) 6,04 Nm/30° B83.) 6.05 Nm/31° 84) 5,98 Nm/32° 85) 6,01 Nm/30° B6.) 5,99 Nm/30°
07.) 5,95 Nm/30® 98)) 6,12Nm/31° 09) 8.2 Nm/32* 100.) 6,07 Nm/J30°
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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
747
72
7
e
Y- AR M S S S S S S S VS SIS S S VN S S S W S S SN S S S——
54-
62
e
58
56
s s S s s s S S S S S —
52-
50
48
46
aa
T2
z 4
Ea,s
Bas
34
32
3
28
26
24
22
: b
18
16
14
12
1
08
06
E*] 04
““““ 02
N -85 80 75 70 5 0 55 50 45 40 35 30 25 2 a5 10 5
Angle ()
3.602.D096.400
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BOSCH Homologation EXACT 12V-6-670

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

Torque (N m)
W ow
m @ .

el
LS

= = s == o
CRL R )

06

04 Fl:l_
02 T
96 94 92 80 -6 -B6 -B4 B2 -BO 76 -76 -74 -72 7O 66 66 B4 62 60 56 56 54 52 50 46 46 -44 42 40 -39 -36 -34 32 30 286 -26 -4 -22 -20 18 16 14 12 0 B 6 4 -2 O 2 4 [ 8 10 12 14 16 18 20 22 24 26 28 30 32
Angle ()
3.602.096.400
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. BOSCH Homologation EXACT 12V-6-670

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

Schrauber: 3.602.096.400_031000007 Exact 12V 6-670 tested at: 23.11.2020 11:50:51 Wurst
Bos‘ H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
PT-BI/EXG-Mt 6s(x+ 3s): QK
Frequency Chart Statistical data
Cm: 2,33 (>=2) Nm
Cmk: 2,16 (>=1,67) 66 T
uT x-3s X435 oT Lower tol.: 5,4
23 -
Upper tol.: 6,6 6,4
| 21 = | .
| - | Nominal: 6
| b~ | Maximum: 6,26 62 1
I / 1 : Minimum: 5,88
I i [ X-Horizontal: 6,04 6 4
| 10 | s: 0,09
| | +3s:
| 7 | X+ 35:6,3 58 |
I [ X-35:5,79
| | Number of values: 100 ss
6 4
| ( Angle: 360
1 S— |
Speed: 600 rpm s
5,3 5,5 5,7 5,9 6,1 6,3 6,5 6,7 - i
' ' ' ! ' ' ' ! Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
66 | —mF—_———————————_- - —_—_—_——— — — — — — — — — — — — — — — — — — — — — — — — — — — — ——— (T
6,4
X+35
N ﬁ 7[\ M A— A
6 - —Pooyoe- + — .—‘?:r 7&-\—/&'@&\- 7"—\“‘\\./ = y —&, vy
5,8 x-3s
5,6
5 e e ut
Values
1.) 5,88 Nm/388° 2) 8,05Nm/302° 3) 503 Nm/340° 4) 5,08 Nm/362° 5.) 5,00 Nm/352° 6.) 5,06 Nm/366° 7.) 5,08 Nm/382° 8.) 5,80 Nm/ 256° 9.) 5,00 Nm/350° 10.) 615 Nm/370° 11) B8,00Nm /369" 12.) 508 Nm/358°
13.) 595 Nm/ 357 14.) 6,05 Nm/361° 15.) 598 Nm /363" 16.) 6,04 Nm/358® 17) 6,02Nm/368° 18) 590 Nm/348° 10.) 6,1 Nm/380° 20.) 595 Nm/356" 21.) 584 Nm /355" 22.) 6,02 Nm/364° 23) 6,15Nm /376" 24.) 6 Nm/306°
25) 5,08 Nm /356 26.) 5,88 Nm/354° 27) 5,86 Nm/348° 28) 6,21 Nm/387° 20) 6,15Nm/387° 30) 5098 Nm/352° 31.) 584 Nm/358* 32) 6,07 Nm/372° 33.) 6.03 Nm/370° 34.) 605MNm/3684° 35) 6,01 Nm /368" 36.) 6.05Nm /389"
37.) 6,04 Nm/376° 38.) 5,94 Nm/353° 30) 5,88 Nm/362° 40.) 623 Nm/320° 41) 62 Nm/382° 42) 5,98 Nm/356° 43.) 596 Nm/388° 44) 5083 Nm/347° 45) 6,02 Nm/373° 48.) 601 Nm/361" 47) 6,04Nm /371" 48) 592 Nm/355°
40.) 6,11 Nm/ 374° 50.) 6,03 Nm /376" 51.) 500Nm/362° 52) 6,08 Nm/370* 53) 606Nm/374" 54) 500 Nm/353° 55) 600MNm/381° 56) 505Nm/354° 57.) 507 Nm/364® 58.) 606 Nm/371° 50) 8,1 Nm/371° 60.) 6,05 Nm /380"
81.) 6,08 Nm/374° 62.) 5,82 Nm /350" 63.) 6,04 Nm/372° 64.) 6,08 Nm/388* 65) 6,2 Nm/386° 66.) 6,01 Nm/358° @&7.) 6,08 Nm/371® 68) 6.1 Nm/2377° 69.) 6,03 Nm/374* 70.) 6,08 Nm/288° 71) 6,1 Nm/2377° 72.) 6,05Nm /367"
73.) 6,14 Nm/ 388" 74.) 5,94 Nm/348° 75.) 6,06 Nm /378" 76 6,15Nm/378" 77) 626Nm/3%4" T&) 6,01 Nm/371° 79.) 568 Nm/356* 80.) 6,01 Nm/368" 81.) 6,05Nm/362° 82.) 6,26 Nm/402° 83) 6,25Nm /398" 84 6,01 Nm /360"
85) 6,02 Nm /376 BE.) 5,08 Mm /354° 87.) 6,21 Nm/382° B88) 622Nm/308° 80) 621Nm/3200° 00) 6,04 Nm/364° 0O1) 61 Nm/380% 82) 6,03 Nm/361° 93) 6,18 Nm /384 84) 600 Nm/381° 85) 6.1 Nm/370° 06.) 6.04 Nm /380°
g7.) 6.03 Nm/388° 88.) 6.1 Nm/374° G0) 6.08 Nm/380° 100.) .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

-620 600 580 560 -S540 520 500 480 -460 440 -420 400 380 -360 -340 320 -300 -200 -260 -240 .220 -200 180 160 140 120 100 B0 -60 40 -20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 30 400

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 owmow W R oW oW

=
=

= P = =
C N ]

057
04
0z
0]
-B00 580 -560 -S540 -520 500 -480 -460 -440 -420 -400 -380 -3B0 -340 -320 .300 -280 -260 -240 -220 -200 -180 -1B0 140 120 100 -80 -E0 40 -20 o 20 40
Angle (7)
3.602.096.400

ol noMl utl

o

ED 80 100 120 140 180 180 200 220 240 260 280 300 320 340 380 380 400
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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%)

Schrauber: 3.602.096.400_031000015 Exact 12V 6-670 tested at: 23.11.2020 17:19:18 Wurst
Bosc 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: 2,74 (>=2) Nm
Cmk: 2,01 (>=1,67) 165 T ----poes
uT ac i3s oT Lower tol.: 1,35 |
23 Upper tol.: 1,65 1,6 —
I &l |
| | Nominal: 1,5
| | Maximum: 1,59 1,55 +
| i I Minimum: 1,5
: : X-Horizontal: 1,54 15 +
| 10 | s: 0,02 |
I I x+3s:1,59 1as !
| | x-3s:1,49 :
| 5 | Number of values: 100 14 L I
| v | Angle: 30 l
s ] Speed: 600 rpm 1as L ____IL____
1,25 1,3 1,35 1,4 1,45 1,5 1,35 1,6 1,65 1,7 1,75 Precision Class: 2 Toleranz +/_10% ’

Single Value Card

Nm

1,65

1,6

1,55

1,5

1,45

14

135  m———— e = UT

Values

1.) 1.53 Nm/33° 2) 1.53Nm/33° 3) 1.53Nm/32° 4) 1.51Nm/31° 5.) 1.52Nm/32° 6.) 153 Nm/3z® 7.) 1.54 Nm/31° 8.) 1.51 Nm/3z2* 9) 1.55Nm/3z° 10.) 1.52 Nm/20° 11} 1.51Nm/32° 12)) 1.55Nm/32°
13) 155Nm/32° 14) 1.52Nm/32° 15) 157 Nm /33 16) 1.52 Nm/30° 17) 1.51Nm/30° 18) 154 Nm/32° 19) 155 Nm/32° 20) 153 Nm/S32° 21) 158 Nm /32° 22) 1.52Nm/20° 23) 153 Nm/S33° 24) 155Nm/31°
25.) 1,54 Nm/32* 26.) 1.54Nm/32° 27) 154 Nm/30° 28) 1,51 Nm/30° 20) 153Nm/32* 30) 154 Nm/31° 31.) 154 Nm/j32* 32) 152Nm/31° 33) 1,55 Nm/34° 34.) 1,52Nm /32 35) 1,52 Nm/32* 36) 155Nm/33°
37.) 1,54 Nm/32* 38) 1.54Nm/32° 30) 158Nm/32° 40.) 1,54 Nm/32° 41) 153Nm/32* 42) 155 Nm/32° 43) 1,56 Nm/33* 44) 156 Nm/31° 45) 1,53 Nm/32° 46.) 1,54 Nm /32 47) 1,52 Nm/33° 48) 155Nm/31°
40.) 1,53 Nm/33* 50.) 1,56 Nm/31° 51) 155Nm/30° 52.) 1.54Nm/31° 53) 151 Nm/31* 54) 154 Nm/30° 55.) 1,55Nm/33* 56.) 1,52 Nm/31° 57.) 1,55 Nm/32° 58.) 1,54 Nm/30° 508.) 1,52Nm/31° 60.) 1,58 Nm/32°
61.) 1,57 Nm/31* 62) 1.54Nm/31° 83) 158Nm/35 64.) 1,54 Nm/30° 85.) 1,53 Nm/30° 86.) 158 Nm/34° 67.) 1,57 Nm/31* 88.) 1,54 Nm/30" 69.) 1,58 Nm/32° 70.) 1,54 Nm/30° 71) 1,51 Nm/30° 72) 1,55Nm/33°
73.) 1,56 Nm/32% 74.) 1,52Nm/30° 75) 1,56Nm/33° 76.) 1,54 Nm/30° 77.) 15Nm/32° T&) 158 Nm/33° 79.) 1.53Nm/31* 80.) 1,53 Nm/31° 81.) 1,55 Nm /33 82.) 1,53 Nm/31* 83) 1,53 Nm/32° 84.) 1,57 Nm/34°
85.) 1.54 Nm/31* 86.) 1.53Nm/30° 87) 1.56Nm/32° 88) 1.52Nm/30° 89.) 1.51Nm/30° 90) 157 Nm/32° 91.) 1.54Nm/31* 92.) 153 Nm/32* 93.) 1.50 Nm/32° 94.) 1.53Nm/31* 95.) 1.54 Nm/32° 96.) 1.58 Nm/32°
97.) 1.55Nm/20° 88) 1.54Nm/34° 99) 1.57 Nm/33 100.) 1.54 Nm/231°
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BOSCH Homologation EXACT 12V-6-670

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

— (291545
i Ll moMl vl
17
185 I
] TT 7
16-
Result ‘ |Re5u|&

&2 90 8 86 B4 82 B0 7B 76 74 72 70 63 .86 64 52 B0 58 66 64 52 50 4B 45 44 42 40 38 3 4 32 30 28 26 24 2 20 48 48 A4 42 4D B 6 4 2 0 2 4 6 B 10 12 14 16 18 W 2 24 % B W @
Angle (°)
3.602.D96.400
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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

-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%)

Schrauber: 3.602.096.400_031000015 Exact 12V 6-670 tested at: 23.11.2020 17:15:23 Wurst
Bos‘ H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0002C410001
PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
cm: 3,36 (>=2) Nm
Cmk: 3 (>=1,67) 1,65
wer tol.: 1,
uTt %-3s x+3s oT Lower tol.: 1,35
| 20 | Upper tol.: 1,65 16 +
I _ﬁ I Nominal: 1,5
| H | Maximum: 1,52 1,55 4+
: : Minimum: 1,45
I d1P I X-Horizontal: 1,48 15 +
| | 5:0,01
| | :
| 5 | x+3s5:1,53 1,45 4
I I x-3s:1,44
| | Number of values: 100 14
1 AT
| | Angle: 360
| S —
Speed: 600 rpm Las
1 1 1 .. ’ -
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
65 @ —m——————————-—- - - - - - —_- - - - —- - - - - ————-—————————————— —————— = T
1,6
1,55
x+3s
15 F o o o /'\ a_m P o A A Pl o 8
T e — _-\.‘/_uv _‘li?LV V__W w_ WW_\P#_W
1,45
' x-3s
1,4
135 —m—m————— e — ut
Values
1.) 148 Nm/349° 2) 1.5Nm/352* 3) 1.51Nm/361° 4) 1,51 Nm/ 360" 5.) 1.5Nm/350° 6.) 1.48Nm/348° 7.) 140 Nm/344° 8.) 1.5 Nm/355° 9.) 1,48 Nm /246" 10.) 1,48 Nm/351° 11) 1,5Nm/357° 12.) 1.48Nm/332°
13.) 1.49 Nm/352° 14.) 1.52Nm/369° 15) 149 Nm/354° 16.) 140Nm/347° 17.) 148Nm/ 344" 18) 147 Nm/340° 19.) 148 Nm/245° 20) 1.5Nm/358° 21.) 1,48 Nm /344 22) 1.5 Nm/J355° 23.) 1.5Nm/353° 24) 1.45Nm/ 327"
25) 149 Nm/340° 26.) 1,5Nm/f347° 27) 15Nm/353° 28) 1.5Nm/ 350" 20) 148Nm/348° 30) 148 Nm/330° 31.) 146Nm/3368° 32) 149 Nm/347° 33) 140Nm/342° 34) 148Nm/343° 35) 1,40Nm/345° 36) 1.48Nm/335°
37.) 147 Nm /337 38.) 1,51 Nm /356" 30) 1,51 Nm /355" 40.) 1.48Nm/337° 41) 148Nm/ 344" 42) 147 NmJ335° 43.) 147 Nm/336° 44) 148 Nm/342° 45) 149 Nm/347° 46.) 1.5 Nm/350° 47.) 1,47 Nm /338° 48 1.47 Nm/342°
40) 1.48 Nm /342° 50.) 1.49Nm/348° 51) 151 Nm/358° 52) 140Nm/343* 53) 148Nm/342° 54) 147 Nm/337° 55) 148Nm/345° 56) 147 Nm/340° 57) 148 Nm/330° 58) 1.5Nm/351° 50) 1,48 Nm/346° 60) 1.47 Nm/338°
61.) 147 Nm/339° 62.) 1.48Nm/342° 63) 149Nm/346° 064.) 148Nm/334° 65) 149Nm/ 346" 66.) 147 Nm/338° @&7.) 140Nm/346° 68) 140 Nm/347° 0698.) 146 Nm/332° 70.) 1,40 Nm/345° 71) 147 Nm/332° 72) 148Nm/340°
73) 148Nm/330°  T4) 1.5Nm/351° 75) 151Nm/358° 76) 1.48Nm/330° 77) 148Nm/341° 7T8) 147 Nm/336° 70.) 148Nm/344° 80) 148Nm/340° 81) 1.5Nm/348° 82) 1.5Nm/351° B83) 147 Nm/338° 84) 146Nm/334°
85) 147 Nm/335° 86.) 1,49 Nm/348° 87) 1,51 Nm/356° 88.) 1.47Nm/320° 88.) 147Nm/340° 90.) 148 NmJ/337° ©1.) 148 Nm/343°* ©2) 148 Nm/M47° 03) 1.5Nm/350° 84.) 1.5 Nm/352° 85.) 1,48 Nm/332° 06.) 1.48Nm/343°
07) 147 Nm/334°  08) 1.5Nm/353° 0O) 148Nm/340° 100) 148 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

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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Homologation EXACT 12V-6-670

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

BOSCH

Schrauber:

3.602.096.400_031000015 Exact 12V 6-670
Robert Bosch Power Tools GmbH

1,5 - 6 Nm

tested at: 23.11.2020 17:10:56 Wurst

Cell: FTY.0017 / SCS0010C410016

PT-BI/EXG-Mt 6s(xx 3s): OK
Frequency Chart Statistical data
Cm: 2,9 (>=2) Nm
Cmk: 2,76 (>=1,67)
uT %35 X435 oT Lower tol.: 2,56
3,06 +
| 21 | Upper tol.: 3,14 '
[ | Nominal: 2,85
Maximum: 2,93 2,96 -
| 1315 | in ’
| A | Minimum: 2,77
I 1 \ I X-Horizontal: 2,84 2,86 +
| | s:0,03
: . . : X+ 3s: 2,94 2,76 +
| | ¥x-3s5:2,74
3 N .
umber of values: 100
I I 2,66 +
| | Angle: 30
r —
Speed: 600 rpm -
] . . » -
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
-_———-- - - — —— — — —— T
3,06
2,96
’ x+3s
2,86 f\A /\; l\“ﬁt
2,76
’ x-3s
2,66
256 | e e - ut
Values
1.} 2.86 Nm/33* 2) 284MNm/31° 3) 2,88 MNm/31° 4) 2,81 Nm/30° 5) 2.82 Nm/30° 6.) 2,84 Nm/33° 7.) 2,84 Nm/29° 8.) 2,8 Nm/30° 8) 2,88 Nm/30° 10.) 2,77 Nm/ 28* 11.) 2,81 Nm/28° 12.) 2.81 Nm/28°
13.) 2,88 Nm/31° 14.) 2,82 Nm/30° 15.) 2,88 Nm /30" 16.) 2,82 Nm/31° 17.) 2,85 Nm/ 28" 18.) 2,86 Nm/31° 18.) 2,83 Nm/28° 20) 2,86 Nm/31° 21.) 2,80 Nm/32° 22)) 2,8 Nm/30° 23.) 2,85Nm /31" 24.) 2,85Nm/31°
25) 2,86 Nm/32® 26.) 2,86 Nm/30° 27.) 2,85Nm/29° 28.) 2.81Nm/28° 29.) 2,85Nm/28° 30.) 2,84 Nm/31° 31) 2.86 Nm/30° 32) 2,86 Nm/31° 33.) 2,85 Nm/32° 34.) 2,70 Nm /30 35) 2,79 Nm/30* 36.) 2.86 Nm/30°
37.) 2,89 Nm/30° 38.) 2,81 Nm/28° 30) 2,84 Nm /30" 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) 2,85 Nm/31° 48.) 2,82 Nm/31* 47.) 2,78 Nm/28° 48) 2.81 Nm/28°
40.) 2,88 Nm/32° 50.) 2,86 Nm/30° 51) 2,83 Nm/34° 52.) 2,79 Nm /26" 53) 2,82Nm/32° 54) 2,79 Nm/28° 55) 2.82 Nm/30* 56.) 2.8Nm/29° §7.) 2,86 Nm/20° 58.) 2,83 NmJ30° 59.) 2,8 Nm/28° B60.) 2.83 Nm/30°
61.) 2,84 Nm/30° 62.) 2,82 Nm/28° 63) 2,84 Nm/29° B4.) 2,86 Nm/30° 85) 2,8Nm/28° 66.) 2,85 Nm/30° 67.) 2.84 Nm/ 28 B88.) 2,84 Nm/31° 69.) 2,83 Nm/20° 70.) 2,78 Nm /28 71.) 2,78 Nm/29° 72) 2.81 Nm/30°
73.) 2,88 Nm/30*® 74) 2,83 Nm/20° 75) 2,83 Nm/28° 76.) 2,81 Nm/30° 77.) 2,81 Nm/30° 78) 2,81 Nm/20° 70.) 2.85Nm/30° 80.) 2,85 Nm/30° 81.) 2,84 Nm/32° 82.) 2,81 Nm/28° 83.) 2,82 Nm/28° 84.) 2.88 Nm/32°
85) 282 Nm/31* 86.) 2,86 Nm/30° 87.) 2,84 Nm/28° 88.) 2,82 Nm/28° 89.) 2,81 Nm/26° 80.) 2.8 Nm/30° 91) 2.84 NmJ32* 82) 2,86 Nm/32° 83.) 2,84 Nm /20" 94.) 2,70 NmJ 29° 85) 2,86 Nm /30* BE.) 2.82 Nm /28"
87.) 2,88 Nm/31° 88.) 2,892 Nm /32" 090) 2,89 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

Ll woMl  ul

-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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Homologation EXACT 12V-6-670

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

13.) 2,84 Nm /3847
25.) 2,88 Nm /372"
37.) 2,94 Nm /388"
[49.) 2,92 Nm [ 3B86°
81.) 2,88 Nm /357"
73.) 2,88 Nm /355"
85.) 2,82 Nm /382"
97.) 2,88 Nm/388°

14.)
26.)
g}
50.)
82)
74}
86.}
0g.)

2,03 Nm / 370% 15.)
2,87 Nm/ 358 27.)
291 Nm/ 3727 38}
2,8 Nm/382° 51)
2.8 Nm f342° 83)
2,82 Nm/ 371* 75.)
2,89 Nm / 3587 87.)
2,83 Nm / 356° 60.)

2,80 Nm / 3707
2,82 Nm/ 381°
2,92 Nm / 3887
2,87 Nm [/ 375°
2,80 Nm / 364°
2,8 Nm / 3607

2,82 Nm /3327
2.8 Nm /380"

18.) 2.85 Nm /388
28.) 2.88 Nm /363
40.) 2,83 Nm /368
52.) 2.86Nm /377
B84.) 2,02 Nm /386
TE.) 2.85Nm/352°
88.) 2.86 Nm /388
100.) 2.80 Nm/ 385°

17.)
28.)
41.)
53.)
85.)
77
8a.)

2,80 Nm / 2837
2,81 Nm / 378°
2,85 Nm / 365°
2,85 Nm / 386°
2,86 Nm / 3587
2,88 Nm / 26807
2,81 Nm / 363°

Schrauber: 3.602.096.400_031000015 Exact 12V 6-670 tested at: 23.11.2020 17:07:37 Wurst
Bosc 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: 2,28 (>=2) Nm
Cmk: 2,15 (>=1,67)
uT 35 i35 or Lower tol.: 2,56 206 |
20 Upper tol.: 3,14 ’
: ] : Nominal: 2,85
| | Maximum: 2,95 2,96 -
| | Minimum: 2,78
: : X-Horizontal: 2,87 2,86 +
| | 5: 0,04
| | x +3s:2,99 2,76 +
: : x-3s:2,74
| | Number of values: 100 266
| | Angle: 360
D — 1 Speed: 600 rpm
2,46 2,36 2,66 2,96 3,06 316 Precision Class: 2 Toleranz +/-10% a0
Single Value Card
Nm
————————————————————————————————————————————————— oT
3,06
X+3s
2,96
o AP IR AN A D NS,V
v YWV TS v CaTE
2,76 «3s
2,66
256 | e ur
Values
1.) 2.8 Nm/387° 2) 2.84 Nm[388° 3.) Z2.95 Nm /374" 4) 2.9 MNm/388° 5.) 291 Nm/385°% 6.) 2.81 Nm/353° 7.) 29MNm/f371"® 8.) 2.9 MNm/384° 8.} 2.89 Nm 388" 10.) 2,85 Nm/378° 11) 2.B8Nm /372" 12) 2.83 Nm/356°

18} 2,83 Nm/ 380°
30.) 2,84 Nm/346°
42} 2,85 Nm/ 366°
54) 2,81 Nm/364°
B6.) 2,78 Nm/ 3347
78} 2,82 Nm/ 353"
80} 2,81 Nm/ 338"

10.) 2.81 Nm/356% 20.) 2,02MNm/380° 21.) 2.8 Nm/354° 22) 2,01 NmJ3280° 23) 2,B4Nm/384° 24.) 2.8 Nm/350°

31.) 284 Nm/386° 32) 281 Nm/370° 33.) 2,88 Nm/373° 34.) 283 Nm/383° 35) 2ZB4Nm/370° 36) 2.83 Nm/352°
43.) 2.8 Nm/380° 44.) 292NmJ3B4° 45) 2,81 Nm /363 48.) 2,80 Nm/377° 47.) 2,0 Nm/384° 48.) 2,78 Nm /349"
§5.) 2.88Nm/3280° 58) 2,82Nm/371° 57.) 2,92 Nm/388° 58.) 2,81 Nm/388° 50) 287 Nm/358° 80 2.84 Nm/350°
67.) 2.80Nm/[383° 88) 2,0 Nm/344° 60.) 2,79 Nm/388° T0.) 2,01 Nm/370° 71.) 2,87 Nm/363° 72.) 2.70 Nm/330°
78.) 2.8 Nm/348° 80.) 2,88 Nm/383° 81.) 2.87 Nm/385° 82.) 2,80 Nm /355" 83) 2,87 Nm /358" 84.) 2.8 Nm/328°

91.) 2.82Nm/338° 82) 2,87 Nm/356° 93.) 2,92 Nm/358° 94.) 282 Nm/366° 85) 2B8Nm/380° 96.) 2.82Nm/369°
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BOSCH Homologation EXACT 12V-6-670

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

e (N m)

of

-600 580 -360 -340 520 500 480 -460 440 420 400 380 -380 -340 320 -300 280 260 240 220 -2000 180 160 140 120 100 B0 B0 40 20 o 20 40 B0 #0100 120 140 160 180 200 220 240 260 280 300 320 340 380 380 400
Angle ()
3.602.096.400
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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

S R

31
] \ \ \

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
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: 2,32 (>=2) Nm
Cmk: 2,29 (>=1,67) 559 +
ut x-3s 1 x+3s oT Lower tol.: 4,59
i 18 i Upper tol.: 5,61
. 5,39 +
| | Nominal: 5,1 '
| | Maximum: 5,24
: : Minimum: 4,92 5,19 +
I I X-Horizontal: 5,09
| | s: 0,07
4,99 +
| | x +3s:5,31
: : x - 3s: 4,87
| | Number of values: 100 4,79 +
| | Angle: 30
| E— I —
Speed: 600 rpm 259
.. r -
449 469 3,29 549 5,69 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
559 | ———————{—{(—(— - - - - - —— — — — — — — = 0T
5,39
x+3s
5,19
4,99
x-3s
4,79
458 | —m e ———— e —————————— ur
Values
1.) 513 Nm/31* 2) 514 MNm /31" 3) 51Nm/30° 4) 498 Nm/28° 5.) 507 Nm/29° 6.) 5.16 Nm /30" 7.} 5.2MNm7/f32* 8.) 514 Nm/32° 8) 52 Nm/32* 10.) 5.03 Nm/29° 11.) 5.08 Nmf30° 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 /f20° 18.) 5,04 Nm/29° 19.) 5,15 Nm/30* 20.) 5,18 Nm/30° 21.) 5,13 Nm /30° 22)) 5,05 Nm/30° 23) 5.08Nm/3D° 24) 51Nm/31°
25) 521 Nm/31° 26.) 516 Nm/30° 27) 5,12 Nm/30° 28.) 4,98 Nm /28" 20.) 5,00 Nm/29° 30.) 5.04 Nm/30° 31) 508 Nm/31° 32) 5,13 Nm/31° 33.) 5.00 Nm /30° 34.) 4,04 Nm/28" 35.) 4,08 Nm[29° 36.) 5.1 Nm/30°
37.) 5.14 Nm/30° 38.) 5,12Nm/31° 38) 512Nm/30° 40.) 4,97 Nm /28° 41) 5.02Nm/28° 42.) 5,07 Nm/29° 43.) 5,12 Nm/30° 44) 5.1 Nm/30° 45.) 5,15 Nm / 30° 46.) 4,80 Nm/29° 47.) 495Nm/20° 48.) 5,08 Nm/30°
48.) 5,1 Nm /307 50.) 512 Nm/30° 51) 51 Nm /30" 52.) 4,98 Nm /29 53.) 5§Nm/30° 54) 5,16 Nm/32° 55.) 524 Nm/3Z2° 56.) 5,13 Nm/31° 57.) 5,16 Nm /31° 58.) 5,08 Nm/30° 58.) 5,03 Nm/f30° 60.) 5.12 Nm /30
81.) 5,15 Nm/30° 62) 519 Nm/32° 63) 519Nm/32° 64) 5,02Nm /29" 85.) 5,01 Nm/29° 68.) 5,14 Nm/30° 67.) 5.2 Nm/30° 88.) 5,12Nm/31° 69.) 5,12 Nm/32° 70.) 5,03 Nm/30° 71.) 5.05Nm/30* 72) 5,17 Nm/32°
73.) 518 Nm/32° 74) 519 Nm/30° 75) 5,12Nm/30° 76.) 4,98 Nm/28° 77.) 5,03 Nm/28° 78.) 5,14 Nm/30° 79.) 519 Nm/31* 80.) 5,18 Nm/31° 81.) 5,14 Nm/30° 82.) S5Nm/29° 83.) 5.02Nm/f28° 84.) 5,00 Nm/30°
85) 5,15 Nm/30° 86.) 5.1 Nm/29° 87.) 5,08 Nm/28° 88.) 4,94 Nm /28" 80.) 4,90 Nm/28° 90.) 5,08 Nm/30° 91.) 5.1 Nm/30° 82) 5,08 Nm/30° 93.) 5,08 Nm /30° 84.) 4,82 Nm/28° 85.) 5.01Nm/28° 86.) 5,11 Nm/30°
87.) 512 Nm/30° B8.) 5.08 Nm/28° 88) 51 Nm /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

W oW
=

o

Torque (N m}
w

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\

96 94 92 90 BB 86 B4 B2 -B0 7B 76 74 72 70 BB 66 B4 62 B0 58 66 54 52 50 48 46 44 42 40 3B 3 34 32 0 28 2 24 2 20 48 46 A4 42 A0 8 6 -4 2 0 2 4 6 8 10 12 14 16 18 20 2 24 2% 2B 0 2
Angle (°)
3.602.096.400
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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 G0 -8 86 -B4 -82 -0 7B 76 -74 72 -0 -68 -66 64 62 60 -56 56 54 -52 -50 4B -46 44 -42 -40 36 -36 -34 32 30 28 26 24 -2 20 18 16 14 A2 0 B 6 -4
Angle (°)
3.602.096.400

uTl

L1l nom|
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. BOSCH Homologation EXACT 12V-6-670

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

Schrauber: 3.602.096.400_031000015 Exact 12V 6-670 tested at: 23.11.2020 16:19:27 Wurst
Bosc H Robert Bosch Power Tools GmbH 1,5 - 6 Nm Cell: FTY.0017 / SCS0010C410016
PT-BI/EXG-Mt Bs(x+ 3s): oK
Frequency Chart Statistical data
Cm: 2,27 (> Nm
Cmk: 2,19 (>=1,67) 559 +
uT x-3s X435 oT Lower tol.: 4,59
| 7 | Upper tol.: 5,61
| _24_ | Nominal: 5,1 >3 7
| | Maximum: 5,25
| A | Minimum: 4,9 5,19 +
: \3 : ¥-Horizontal: 5,08
| | s: 0,07
| 9 | x+3s:5,31 499 7
: 7 7 : X 3s: 4,36
| | Number of values: 100 4,79 +
| | Angle: 360
L ! Speed: 600 rpm
449 469 489 5,09 529 549 5,69 Precision Class: 2 Toleranz +/-10% o9
Single Value Card
Nm
5¢¢  ———(—T ———(—"T"F—"F"F"—{F—"—"—F—{(—{—(—— (- — — —— —— — — — — — — — — — — — = ot
5,39
x+3s
5,19
4,99
4,79
459 —m—m——— e ut
Values
1.} 5.18 Nm/ 382* 2) 511 Nm/352° 3.) 500 Nm/349° 4) 513 Nm/357° 5.) 5.07 Nm/352° 6.) 4983 Nm/332° 7.) 5,12 Nm/348° 8.) 5,14 Nm/363° 9.) 5,14 Nm [/ 354° 10.) 5,08 Nm/358° 11) 515Nm /368" 12.) 4,85 Nm/344°
13.) 5.03 Nm /347" 14.) 5,11 Nm /359" 15) 521Nm/377° 16.) 511 Nm/359° 17) 515Nm/360° 18&) 491 Nm/342° 18) 5,17 Nm/363" 20) 508 Nm/348" 21) 500Nm/358" 22.) 512Nm/354° 23) 51 Nm/354" 24.) 4,92 Nm/331°
25.) 5,15 Nm /381" 26.) 5,09 Nm/352° 27) 5.1 Nm/358° 28) 5,08 Nm/352° 29) 500Nm/353° 30) 49 Nm/342° 31.) 5.089Nm/386° 32) 51 Nm/380° 33) 5.089Nm/358° 34) 513 Nm/388° 35) 5MNm/341° 38.) 5.01 Nm /347°
37.) 5.1 Nm/354° 38) 5,07 Nm/360° 38) 511Nm/355° 40) 512Hm/350° 41) 501Nm/380° 42) 491 Nm/333° 43) 503Nm/348* 44) 515Nm/373° 45) 508 Nm/372° 46.) 508 Nm/362° 47) 4,06Nm /338" 48) 502 Nm/352°%
40.) 5.1 Nm/384° 50.) 517 Nm/368° 51) 515Nm f372° 52) 515Nm/366° 53) 504 Nm/354° 54) 400 Nm/358° 55) 513Nm/387° 56) 516 Nm/368° 57) 509Nm/356° 58) 512Nm/383° 50) 400Nm/357° 60.) 4.92 Nm/334°
81.) 5,05 Nm/366° 62) 51 Nm/367° 63) 508Nm/361° 64.) 512Nm/356° 65) 514Nm/360° 66.) 491 Nm/342° 67.) 512Nm/368* 68)) 509 Nm/366° 69.) 513 Nm/367* 70.) 514Nm/364° 71) 501Nm/342° 7T2.) 4,98 Nm/344°
73.) 5.12 Nm /364" 74.) 512 Nm/357° 75.) 5,15Nm/366° 76.) 518 Nm/375° 77) S501Nm/358° 7&) 508 Nm/383* 78.) 5.1 Nm/365" 80.) 5,14 Nm/364° 81) 516 Nm/368° 82.) 500 Nm/350° 83) 408Nm/340° B4.) 4,96 Nm/ 345
85.) 5,13 Nm /359" 86.) 5,08 Mm/359° 87) 5,14 Nm//367° B88) 508 Mm/360° 89) 4090Nm/340° ©0.) 508 Nm/357° ©1) 512Nm/362° 62) 511 Nm/357° 03) 513 Nm/368° ©4.) 535Nm /391" 085) 504 Nm /360" ©6.) 4.98 Nm/343°
87.) 5,07 Nm /380" 88) 52Nm/3B1° 90) 514 Nm/362° 100) 5,22 Nm/383°
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BOSCH Homologation EXACT 12V-6-670

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

54 Ll noM uTl
] \

\ \ \
\

lur

T ===t

Result ‘ Result Wl bM

Torque (N m)

-600 -550 -500 -as0 -400 350 -300 250 -200 150 L &0 o il 100 150 200 250 300 350
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 -S540 -520 -SO0 480 460 440 420 400 -380 -360 -340 -320 -300 -280 -260 -240 -220 -200 -180 -180 -140 -120 400 80 B0 40 -20
Angle (°)
3.602.D096.400

0

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

NOM uT

\
\
4
}
\
\
\
\
\
\
\
\
\
|
\
|
\
\
\
\
\
\
|
\
\
\
\
\
|

20 40 B0 B0 100 120 140 160 180 200 220 240 260 280 300 320 340 380 380 400
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. BOSCH Homologation EXACT 12V-6-670

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

Schrauber: 3.602.D96.400_031000015 Exact 12V 6-670 tested at: 23.11.2020 16:12:50 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: 2,72 (>=2) Nm
Cmk: 2,16 (>=1,67) 66 —
x+3s oT Lower tol.: 5,4
i Upper tol.: 6,6 64 1
| Nominal: 6
| Maximum: 6,01 62 +
I Minimum: 5,7
I X-Horizontal: 5,88 6 4
| 5:0,07
| +3s:
| x+3s:6,1 58
I X - 3s: 5,66
| Number of values: 100 se
6 1
| Angle: 30 |
|
Speed: 600 rpm s J'
5,3 6,1 6,3 6,5 6,7 - e b
’ ’ ’ ’ ’ Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
6 | — — — = 0T
6,4
6,2
x+3s
6
5,8
5,6
5,4
Values
1.) 5.82Nm/28* 2) 587 Nm/28° 3.) 5.9 Nm/2e° 4.) 587 Nm/20° 5.) 5.87 Nm/2g° 6.) 57 Nm/28* 7.) 5.8Nm/28° 8.) 5.88 Nm/30* 8.) 597 Nm/30° 10.) 5,96 Nm /32* 11.) 5,86 Nm f30° 12.) 5,81 Nm/28°
13.) 585 Nm /30" 14.) 5,94 Nm/30° 15) 594 Nm /28" 16.) 5.87 Nm /28 17.) 586 Nm/28" 18.) 574 Nm/26° 19.) 5.82 Nm/ 28" 20.) 591 Nm/29° 21.) 6,01 Nm/31° 22) 5,06 Nm /29" 23) 5.82Nm /27" 24) 576 Nm/28°
25) 588 Nm/20° 26.) 5.9 Nm/28* 27) 5983 Nm/30° 28.) 5.94 Nm/28° 28) 586 Nm/30° 30.) 5.78 Nm/27° 31.) 578 Nm/28° 32) 5.88 Nm/31° 33) 5.9 Nm /28" 34) 5.88 Nm/30° 35) 5.9 Nm/30° 38.) 577 Nm/28°
37.) 582 Nm/28* 38.) 5,03 Nm/20° 30) 502Nm/28° 40.) 5,868 Nm/20° 41) 588 Nm/28* 42) 5,78 Nm/28° 43) 5.8 Nm/28° 44.) 5,06 Nm /30 45.) 5,03 Nm/28° 46.) 5,80 Nm/28* 47.) 5,80 Nm/20° 48) 573 Nm/27°
49.) 579 Nm /27" 50.) 5.2 Nm /30" 51.) 596 Nm /28" 52.) 5,96 Nm/28° 53.) 587 Nm/28" 54.) 5,78 Nm /26" 55.) 5,78 Nm/ 28" 56.) 5.9 Nm/30" 57.) 5,86 Nm/30° 58.) 5,80 Nm /29" 50.) 5,86 Nmf20° 60.) 573 Nm/28°
61.) 583 Nm/28° 62.) 6 Nm/30° 83.) 5.85 Nm /30 64.) 5.92Nm/30° 85) 582 Nm/31* 66.) 5.81 Nm/26° 67.) 5.84 Nm/28° B8.) 5.9 Nm/28° 62} 5.84 Nm/30° 70.) 5.9 Nm/30° 71.) 5.86Nm/28° 72) 5.76Nm/28°
73.) 585 Nm/28° 74.) 594 Nm/22° 75) 8,01 Nm/30° 76.) 5,98 Nm/30° 77.) 587 Nm/28* 78.) 577 Nm/27* 79.) 5,78 Nm/28* 80.) 5.0 Nm/28* 81.) 5,85 Nm/30° 82) 5,02 Nm/20° 83.) 5,87 Nm/28° 84) 574 Nm/28°
85.) 584 Nm/28" 86.) 5,94 Nm/30° 87.) 593 Nm/28° 88.) 5,94 Nm/28° 89.) 584 Nm/28" 80.) 575Nm/27" 91.) 5.83 Nm/28" 82.) 5,98 Nm/20° 83.) 6 Nm /30 84.) 5,9 Nm/28° 85.) 5.88Nm /28" 96.) 576 Nm/28°
87.) 584 Nm/28% B8.) 5,93 MNm/22° 80) 587 Nm/30° 100.) 5,82 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)

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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Homologation EXACT 12V-6-670

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

BOSCH

Schrauber:

3.602.096.400_031000015 Exact 12V 6-670
Robert Bosch Power Tools GmbH

1,5 - 6 Nm

tested at: 23.11.2020 16:06:44 Wurst
Cell: FTY.0017 / SCS0010C410016

PT-BI/EXG-Mt 6s(xx 3s): OK
Frequency Chart Statistical data
Cm: 2,23 (»=2) Nm
Cmk: 2,21 (>=1,67) 66 T
W . i
ut X-35 X+3s oT Lower tol.: 5,4
| e | Uppertol.: 6,6 64
| | Nominal: 6
Maximum: 6,14 6,2 +
I 15| 16 I ! '
Aini :5,79
| 7N 13 | Minimum: 5,79
I X I X-Horizontal: 6 6 4
| | 5: 0,09
| ° | X +3s5:6,27
I I ' 58T
I 4 I Xx-35:5,74
| 3 | Number of values: 100 56
6+
| | Angle: 360
L ] Speed: 600 rpm s
) r -
5.3 35 5.7 59 6.1 6,3 6/ 6.7 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
66 ————_——_——_—_e—_—_—_—_—_—_—_——_——_——_——_—_—_—_—_——_——_—_——_——_——_——_——_——_——_——_——_——_————————— — — —— ——— 0T
6,4
X+35
6,2
6
5,8
5,6
54  —m—m————— e e ut
Values
1.) 6.06 Nm /362 2.) 6,04 Nm/361° 3.) 6,08 Nm /358" 4) 597 Nm/363° 5.) 6.03 Nm /384" 6.) 5.8 Nm/ 347" 7.) 6,05 Nm/381° 8.) 5,98 Nm /249 9.) 6,05 Nm ! 380° 10.) 5,88 Nm /355" 11) 594 Nm/346° 12) 5.82Nm/334°
13.) 8,05 Nm/ 380" 14.) 8,02 Nm/369% 15) 6,08 Nm/371° 16) 6.01 Nm/359% 17) &Nm/362° 18.) 587 Nm/350° 19 6,11 Nm/378* 20) 6,03 Nm/363° 21) 6.009Nm/374° 22) 500Nm/386° 23) 6,02Mm/384° 24) 585Nm/3468%
25.) 611 Nm/380° 26.) 596 Nm/371% 27.) 508 Nm/380° 28) 6Nm/380° 20.) 602 Nm/382° 30) 579 Nm/348° 31.) 6.1 Nm/388"° 32) 6,02 Nm/368° 33) 508 Nm/382° 34) 507Nm/382° 35) 587Nm/345° 38) 585Nm/334°
37.) 6,03 Nm/368° 38.) 6,13 Nm/386° 30.) 6,07 Nm/366° 40.) 6,03 Nm/358° 41) 593 Nm/350° 42) 580 Nm/357° 43.) 6.05Nm/365% 44) 6,08 Nm/368° 45) 6.08 Nm/372° 46.) 612Nm/ /374> 47) 596Nm/358° 48) 5.95Nm/344°
48.) 6,03 Nm/ 370° 50.) 6,11 Nm/372° 51.) 6,07 Nm/367° 52) 6,14 Nm/389° 53) 587 Nm/358° 54) 613 Nm/386° 55) 6,11Nm/374" 56) 6,11 Nm/368° 57.) 6,01 Nm/362° 58.) 6,01 Nm/382° 59) 5,8Nm/350° 60.) 6,07 Nm /381"
81.) 6,01 Nm /364 62.) 6.05 Nm/373° 63) 509 Nm/364° 64) 59Nm/350° 65) 504 Nm/385° 66) 598 Nm/366° 6&7.) 611Nm/370° 68) 6,01 Nm/360° 69) 6.11Nm/375° 70) 580 Nm/352° 71) 598Nm/356° 72) 5.99Nm/357°
73.) 61 Nm /372" 74.) 6,03 Nm/385% 75.) 8,09 Nm/371° 78.) 581 Nm/350° 77) 582Nm/338° 78) 504 Nm/347° 70) 602Nm/362° 80) 613 Nm/379° 81) 6,01 Nm/365° 82) 508Nm/351° 83) 581Nm/338° B84) 6,05Nm/ 388"
85.) 6,04 Nm/ 364° B86.) 6,14 Nm /380" 87.) 586 Nm/366° B88) 6,02Nm/358° 88.) 579 Nm/350° 00.) 6,06 Nm/375" ©1.) 6.02Nm/370° ©2) 6,06 Nm/373° 93) 6.00 Nm/374° ©94.) 502Nm/340° ©5) 6,01 Nm/388° 06, 6.03Nm/367°
g97.) 6,14 Nm/381° 98.) 6,04 Nm/364° 89.) 6,09 Nm/371° 100.) 5,93 Nm/354"

Page 74



BOSCH Homologation EXACT 12V-6-670

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

721 i noml uTl

7 | | \
LR | | \
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

Torque {N m)
Bt L L = o ;o om -~
®m m e R m W oW R DD om R oR ™ wm o W

W oW oW ow
=

800 550 500

- S S
' .

| Result |

-450 -400 -350

300 250 200 450 100 50 0 50 100 150 200 250 300 350

ol noml utl

Angle (°)
3.602.096.400
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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 issue Head of the calibration laborafory
2020-06-10 Klaus Gruber

Bearbeiter
Person in charge

Emanual Keller
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BOSCH

Homologation EXACT 12V-6-670

Seite 2zum Kalibrierschein vom 2020-06-10
Page 2 of the calibration certificate of 2020-06-10

In case of doubts the German text of this certificate is vafid.

18925

D-K-

15001-01-00

2020-06

1 Kalibrierverfahren / Calibration Procedure :

2 Kalibriereinrichtung / Calibration device :
2.1 Messunsicherheit for jede Drehmomentstufe in 9/
Uncertainty of measurement refated to forgue in %

2.2 Raferanzauinehmer / Reference ransducer :
2.3 Anzeigegerat/ Indicafion device :
Seriennummer / Serial number :
Hersteller / Manufacturer -
2.4 Einstellung des Anzeigegeratas /
Settings of the indication device -

2.5 Anschlusskabel / Input cable :
Schaltungsart / Gircuit type :

2.6 Einspannteile / Adapfors :

2.7 Rockfohrung / Traceability -

2.8 Auswertung/ Evaluation :

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

3.3 Anschlusskabel / Input cable :
Schaltungsan / Gircuit type :

3.4 Einspannieile / Adapfors :

3.5 Justierwert / adjustment vaiue :
vor Kalibrierung/ before calibration :
nach Kalibrierung / affer calibration :
Justage / agustment:

4 Kalibrieranordnung / Calibration installation :
4.1 Einbaustellungen / Mounting positions :
4.2 Drohmomentvekior / Torgue vectar :

5 Umgebungsbedingungen / Ambient conditions :
5.1 Kalibriertlemperatur / Calibration temperature -
vor Kalibrierung/ before calibration :
nach Kalibrierung / affer calibration :
5.2 Relative Luftieuchtigkeit/ relative humidity
5.3 Ont der Kalibrierung / Place of calibration :

6 Aufnehmemulisignale / Transducer zero signals :

DIN 51300 - 2005-12
K

g von 1 stxischo
3-N-m-Drehmoment-KE #TTt136
Drehmoment / Emw. Messunsicherheit /
Torguein N-m Exp. Uncertainty (k =2) in % :
04 0,11
08 0,11
1,2 0,11
16 0,11
2 0,11
TTt-10 N-m, #TTt136
MGCplus
801159914/1 ML10B Kanal 1
Hottinger Baldwin Messtechnik GmbH
Speisespannung/ Supply valtage : 5VDC
Filtereinstellung / Filter settings : 0,2 Hz Bassal
Auflosung / Resolution : 0,000001
Schwankung / Fluctuation :
Anzeigeeinheit / Indication unit -
fest am Verstarker angeschiossen
6-Leiter-Schaltung
Vierkant-Sguare 10mm (3/8%) F
KS 11766 D-K- 15165-01-00 2019-10 [DIN 51309 (2005)]
WF-K-03_Kalibrierscheine_Rev_2020-06-09

mVN

FTY 2, SCS.0002.C4.1.0001, -
FTY

FTY.0017

SCS Concept

Speisespannung/ Supply valtage : 5VDC
Filtereinstellung / Filter settings : 1kHz
Ziffemschritt/ Numeral resolution : 0,0001
Schwankung / Fluctuation : 0,002
Anzeigeainheit / Indication unit : N-m
intern

4-Leiter

Vierkant-Sguare 6,3mm (1/47) M

rchis / clogkwise links / counfer clogkwise
-1,09367 mVN

-1,09367 mVV

0%

2x90°

vortikal  /vertical

230°C

230°C

48 %

Mob. Lab 10 Kronwieden

vor Einbau/ before mounting - 1,0000 AE
nach Kalibrierung / after calibration : 1,0000 AE
7 Zusauzliche Angaben / Additional information :
el chnot Wers sind um i Nuflarweige recurier. mem-mmmmbnm?gnmx Catouated valies 259 BO:09d by 1 FS5pecihe 2900 sgral Tre calodend valies
a% reunded In the kst decmal Die Deutsche. @1 EUOpSan 00-0peraion %of. (EA) und dar

Laboratory A LAC) zur g Arcrernung der
mmmmw;nuc mum;xum

Nachsier Kalbrierianmin gemdll Kundenvargabe (12 Manate):

Irnerhaib und auBeral Europas sind don IMemoisciicn von EA

08.06.2021

SCS Concapt Dautschiand GmbH
Zeppelinstr. 2
D-84180 Loiching-Kronwieden

Tolofon: +49 8731-3261650
Telofax: +49 8731-3261669
E-Mail: deutschland@scsconcept.de
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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
[i] 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 Guioaline EA-402 M: 2013 The vaiue of measurement cormesponds to 3 coverage probahility of 359
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 inH-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 Messmeihe jeder Einbausisllung wurde die Signalanderung wahmrend einer deimindiigen 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 closed string and multipiad by the factar 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 FulBnoie 1)/ see footnote 1)]
M= . 5.
10 Kennwerte nach DIN 51308 / Classificafion criteria according to DIN 51309
Fall |/ case | Fall ll/ case Il
My ¥ [ o frcao Sutin L L3 o I3 fusa
¥ ¥ ¥y ¥ ¥ 1 9 ¥ 1Y ¥, Y.
in N-m in % in % in % in % in % in % in % in % in % in %
2 0,035 0,030 - 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 praloading o fng pr fng 0= up 0= /1 down 0° /2 up
[] 0,0000 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 / anticlockwise torque
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 TErIiE 90°/ up 90" / down o I fup { down
SCS Concept Deutschland GmbH Telefon: +49 8731-3261660
Zeppelinsir. 2 Telefax: +49 8731-3261869
D-84180 Loiching-Kromwiadan E-Mail: dautschland@scsconcept.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
% Relative Abweichungen bezogen auf den Endwert / deviation ralafive fo max. calibration forgue
0,15
0,1
0,05
og
-0,05
01
-0,15
o 0,5 1 1,5 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
a1 .\- —— cuibin
0,05 "
/_ ==
o - ,_*E —0 = linear
0,08 D R— =
o1 ga===="" 7 — et fiezar 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 0,12 0,13 0,186 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
Zappslinsir. 2
D-284180 Loiching-Kronwieden

Taolefon: +49 8731-3261660
Tolefax: +40 8731-3261669
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 ISQVIEC 170252018
German fransiation of ISOJEC 170252017

-y
Laey
facsmrs Hi DAKKS
= e e Dewbim e
* g T AR ungssila
Dok A B 0100
D13920
K-
Kalibrierzeichen | 150000190
Calibration mark 2020-06

Gegenstand
Objact

Hersteller
Manufaciturar

Typ
Type

Fabrikat' Serien-Nr.

Bairiabsmittal numimer:

Auftraggeber:
Applicant:

Aufiragsnummer
Order No.

Drehmoment-/Drebwinkelsensor

SCS Concept

Anzelgegerst ! indoamng device
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 Imternational
Lebaratory Accreditation Cooperation (ILAG)
zur  gegenseiigen Anerkennung der
Kalibrierscheine.

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

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’
agreements of the European co-operation for
Accredita-tion (EA) and of the Intemafiona
Laboratory Accreditation Cogperafion (ILAC)
for the mutval recogeition of calibrafon
certificates.

The wser iz obiiged fo have the obsct
racalibrated af approprisfe infervals.

Dieser Kalibrierschein darf nur vollstandig und unverandert waiterverbreitet werden. Auszoge oder Anderungen badarfen der
Ganahmigung des austellanden Kalibriedaboratoriums. 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 carificates with the full name 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
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1 Kalibrierverfahren /! Calibration Procedure : VDIWDE2648, Blatt 1: Oktober 2009
Sansoren und Masssy sioma 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
25.1 Drehmomentsensor / Torgue 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
Sariennummer /[ Sarial 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
Ziffernschritt / 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 Impulsa / 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/ Gradfent of temperature : < 0,2 K5tunde (wahrend 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. Caloukhied valwes are mdumed 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
Kalbrieminnchtung berloksichiigt. Die Einflisse der Drahgeschwindghkail w und des Drefvmomenbes. m wurden gemill Kundenwunsch nichi ermitielt. Die Do wische A kkreditio rungssialle ist
Uriiezaichnar der mulSlakeraion (beminkommen der Eurcpaan co-operation for Acoreditation (B4 und der inlemagicnal Laboralory Accreditation Cooparation {ILACH zur gegenseiigen Anerkannung
dor Kalibrierscheine. 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 4] 0,07 0 0,12 024
0 20,84 -0,18
&0 B T4 -0,26
an 89,98 -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
380 359,95 -0,058

X E<cC-HUIDNODOZErAe—IOTMMOO®D>

Angegeben ist die ereeiterts Me ssunsicherheit, die sich aus der Standardmeesunsicherheit durch Multiplikation mit dem Erweilenungsfaktor k = 2
ergibt. Siewurde gem3l EA-4/02 M: 2013 ermitizlt. Der Wert der Messgrole liegt mit einer Wahrscheinlichkeitvon 95 % im zugeordnete n Wersinenvall.

Stated is the expandsd uncerfainty, which is obtained by mulipying 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

=

Arnzeigeabweichung Y,in *

Arceigeabwaichung ¥, in®
= 2 P

=
1%}

£
=

&
o

/

Anzalgawan WI-KE ok In ©

—e—¥in @@L} —m—In LX)

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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& 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

— — — - -
Ra ::‘: 1 ::2 xnl:i.r:':p xl:;‘l:':} Anzeigeabweichung Y in °
1] 0 ] aa
A 30 30,00 20,68
B 60 50,60 59,79 =
C a0 80,08 90,98 -;
O 120 120,01 110,07 5
£ 150 14006 | 14074 3
H 180 17000 | 170.73 5
G 210 200,74 209,72 2
H 240 240,01 | 23072 3
I 7 260,02 280,73
J 300 300.18 200,90 o Anzzigewan WHKE ok in ©
K 330 329,65 320,08 | —+—X Fofgiin® —@—XRaheZin® |
L 360 350,92 350,08
Drehrichtung Links / Direction of rotation COW
ay in ® Xin® Xin® Xinlmp  Xinlmp Anzeige sbweichung ¥ in °
Fisiha 1 Raiba 2 Raita 1 Fisiha 2
Y 1
M , 03
N £ o8
o : o7
P 705
Q T,f o5
A I
g Hos
T 8oz
u = a1
v [
W
x|

80 1807 o 07

—#— X Folhe {in " ——X RalhaZin "

Tor Starpunst dor Mo 35w hanaaige von aner indeininon Nulmars (USE - undelineer Startpunkt). Lhe Massrafen kennan nicht 2u ainar msgichan
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S-S Concapt Deutschland GmbH
Zappelinstr. 2
D-54180 Loiching-Kromwiadan

Talefon: +49 8731-3261660
Telefax: 49 8731-3261669
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
issued by the calibration laboratory

SCS Concept Deutschland GmbH
Zeppelinstr. 2

D-84180 Loiching-Kronwiadan

akkreditiert nach DIN EN ISOVIEC 17025:2018
Garman transiation of ISOIEC 170252017

Akkreditierngssialle

D:E-15001-01-00
18826
D-K-
Kalibrierzeichen | 15001-01-00
Calibrafion mark 2020-06

Gegenstand Drehmoment-/Drehwinkelsensor - 10 N-m
Objact
Hersieller SCS Concept
Manufacturar
Typ FTY 10
Type
Anzaigagarat

Fabrikat/ Serien-Nr. SCS.0010.C4.1.0016 FTY.00N7
Betriabsmittal nummer: - Imv.-Nr. 000005021519
Aufiraggeber: Robert Bosch GmbH
Applicant: Fornsbacher Str. 92

71540 Murrhardt
Aufiragsnummer PR20-3605 KAL - 10-21245 -
Ordar No. BO10003

Anzahl der Seiten des Kalibrierscheines 6
Number of pages of the cerfifcaie
Datum der Kalibrierung 2020-06-08
Date of Cafibration

Dieser Kelbrierschein  dokumentiert  die
metrologische  Rickfilhrung  auf  nationake
Mormake zur Darstellung der Einheiten in
Obersinstimmung mit dem  Intemationaken
EinheiEensystem (51).

Die DAKKS ist Unierzeichner der multilaieraken
Obereinkommen der Furopean co-operation
for Accreditation (EA) und der Intermational
Labaratory Accreditation Cooperation (ILAC)
zur  gegenseitigen  Aperkennung  der
Kalibrierscheine,

Fir die Einhaltung siner angemessensn Frist
zur Wiederholung der Kslbreung ist der
Benutzer werantwortich.

This caibration cerfificate documents the
meiroiogical raceabiily to nafona standards,
which reslize the wmits of measurement
according o the infernational System of Units
(S

The DARKS iz sgnatory to the muifilateral
agreements of the Ewropsan co-operafion for
Acoredita-tion (EA) and of the Intemnational
Laborafory Acoediation Cooperation (ILAC)
for the mutual recognition of calibrafion
cerificaies.

The user is obfiged fo have the object
recalibrated af appropriate infervals.

Dioser Kalibrierschein darf nur vollstandig und urwerandert weiterverbroitet werden. Auszige 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 except with the pammission of the issuing laboratory. Calibrafion

certificates with the full name of the approval responsibile parson are valid without signafure.

Diatum dar Ausstallung Leiter das Kalibrierlaboratoriums: Bearbaitar
Liate of issue Head of the calibration iaboratory Parson in charge
2020-06-10 Klaus Gruber Emanuel Keller
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18926
Seite 2 zum Kalibrierschein vom 2020-06-10 D-K-
Page 2 of the calibration certificate of 2020-06-10 15001-01-00
In case of doubts the German text of this certificate is valid. 2020-06
1 Kalibrierverfahren / Calibration Procedure : DIN 51309 : 2005-12
- Kaf von & stasischo Dr
2 Kalibriereinrichtung / Calibration device : 10-N-m-Drehmoment-KE #TTt136
2.1 Massunsicherheit fir jede Drshmomentstufe in % / Drehmoment / Erw. Massunsicherheit /
Uncertainty of measurement related fo torque in % Torquein N-m Exp. Uncertainty (k =2) in%:
2 01
4 0.1
6 01
8 01
10 0.1
2.2 Referenzaufnehmer/ Reference transducer : TTt-10 N-m, #TTt136
2.3 Anzeigegerat / Indication device : MGCplus
Seriennummer / Serial number : 801159914/1 ML10B Kanal 1
Hersteller / Manufacturer : Hottingar Baldwin Messtachnik GmbH
2.4 Einstellung des Anzeigegerates / Speisespannung / Supply valtage : 5VDC
Settings of the indication device : Filtersinstellung / Filter settings : 0,2 Hz Bossal
Auflésung / Resolution : 0,000001
Schwankung / Fluctuation : 0,000007
Anzeigeeinheit/ Indication unit : mvV/V
2.5 Anschlusskabel / Input cabile : fest am Verstarker angeschlossen
Schaltungsart/ Circuit type: 6-Leiter-Schaltung
2.6 Einspannteile / Adaptors : Vierkant-Square 10mm (3/8") F
2.7 RackiGhrung / Traceability : KS 11767 D-K- 15165-01-00 2019-10 [DIN 51309 (2005)]
2.8 Auswertung / Evaiuation : WF-K-03_Kalibrierscheine_Rev_2020-06-09
3 Kalibriergegenstand / Calibration device : FTY 10, SCS.0010.C4.1.0016, -
3.1 Anzaigegerat / Indication device : FTY
Seriennummer / Serial number : FTY.0017
Hersteller / Manufacturer : SCS Concept
3.2 Einstellung das Anzeigegarates / Speisespannung / Supply valtage : 5VDC
Settings of the indication device : Filtereinstellung / Filter settings : 1kHz
Ziffarnschritt / Numeral resolution : 0,0001
Schwankung / Fluctuation : 0,002
Anzeigeeinheit/ Indication unit : N-m
3.3 Anschiusskabel/ Input cabile : intern
Schaltungsart/ Circuit type: 4-Leiter
3.4 Einspannteile / Adaptors : Vierkant-Square 10mm (3/8%) M
3.5 Justierwert / adjustment value : rechis / dodkwise links / counter clockwise
vor Kalibrierung / before calibration : -1,91103 mv/vV -
nach Kalibrierung / affer calibration : -1,01103 mV/V -
Justage / adjustment: 0% -
4 Kalibrieranordnung / Calibration installation :
4.1 Einbaustellungen / Mounting positions : 2x90°
4.2 Drehmomentvektor/ Tarque vector : vertikal  /vertical
5 Umgebungsbedingungen/ Ambient conditions :
5.1 Kalibriertemperatur / Calibration temperature :
vor Kalibrierung / before calibration : 230°C
nach Kalibrierung/ after calibration : 230°<C
5.2 Relative Luftfeuchtigkeit / relative humidity 48 %
5.3 Ort der Kalibrierung / Place of calibration : Mob. Lab 10 Kronwieden
6 Aufrehmernullsignale / Transducer zero signals :
vor Einbau / before mounting : -1,0000 AE
nach Kalibrierung / after calibration : -1,0000 AE
7 Zusitzliche Angaben / Additional information :
i » 291 sgnal Tha letoc vauo

Bosechnote Werks sind um die pweiige Nullarusige »dunm Dn E:s)ebruso md ndor bnn M ?'mml Cakeulated valocs an wduced b{ !’9

nrwvdodmhlsldocmﬂ Dio Doumcho Ak
Laboraey A OLAC) zur
Meummurﬁm org) und ILAC (www.3ac ceg) zu ontnohmen.

Néchster Kafbrieriermin gema8 Kundenvorgabe (12 Monate):

dor Eurcpean

dor co-oporation (EA) und
Amllmn.ng dor Kalbriorschoine. Die weisen Untezzsichrer innerhalb und nubmlb Eumpas sind den Immrbmn von EA

08.06.2021

SCS Concept Deutschiand GmbH
Zeppelinstr. 2
D-84180 Loiching-Kromvieden

Tolefon: +49 8731-3261660
Teolefax: +49 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. uncartainty Signal/ ral. Uns.-intervall / rel. uncert. inferval
moment / signal k=2 signal k=2
orque Ausgleichsiunktion/ interpolation Ausgleichsiunktion /| benannts Skala/
kubisch/ cubic linsar intarpolation defined scals
in N-m in N-m in % in % in N-m lingar, in % in %
Rachisdrahmomeant | clockwise forque
[1] 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 | anficlock wise forgus

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

ergibt. Sie wurde gemal EA-402 M: 2013 ermitielt. Der Wert der Messgrofe liegt mit einer Wahrscheinlichksit won 85 % im zugeordneten Werteinizrvall
Stated is the expanded uncertainty, which is obiained by muliiplping ihe standard uncerfainiy by ihe 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 51309/ Classification according to DIN 51309

Falll/ case | Fall 1/ case Nl
kubische Interpolati li 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

0,2

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 Endwart 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-term cresp is the arithmslic mean of the ralated fo the carresponding full-scale value variations.

Das im geschlossanan Strang ermitizfie 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
Zappslinsir. 2 Telafax: +49 8731-3261669
D-284180 Loiching-Kronwiaden E-Mail: doutschlandiscsconcapt.de
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Saite 4 zum Kalibrierschein vom 2020-06-10
Page 4 of the calibration certificale of 2020-06-10

D-K-

15001-071-00

2020-06

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

911 Rechtsdrehmoment / clockwise torque:

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

M= -8+ -8+ 587

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

9.21 Rechisdrehmoment / clockwise torque: 922 Linksdrahmomeant / aniiclockwise targue:
G = 0,009 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 / Cass I, 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 51308 / Classification criteria according to DIN 51309
Fall |/ case | Fall Il / case |l
7 b T h [fo [ L | E T 2T & [ E T fixe
i ¥ ¥ ¥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 0mz2 - 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 Interpolationsglsichung for Rechts- und Linksdrehmoment ist nicht identisch mit einem Kalibrersrgebnis for

Wechseldrehmoment. Sie erméglicht es, mit nur einem Kelibrierfakior das Anzeigegerat optimal for Rechis- und Linksdrehmoment anzupassen.

The linear interpolstion equafion for clockwise torque and anfciockwise torque cant be usad as a calibration result for aiternating forgus,
1t oniy can be wsed to adfust the indicator opimaly for clocfwise torgue and anficiochwize forques with 2 single calibration factor.

2y Im Fall Il werden zur Bestimmung der Anzeigeabweichung f, die Kalibriersrpebnisse der Aufwaris- und Abw arisreihen berlicksichtigt.
In case I 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 3,0078 3,9900 3,9966
6 50063 5,9909 59982
8 - - - 7.8890 7,9853 7,9873
10 9,9901 99898 §,9872 9,0847 9,9847 49,9240
1. Vorbal. 2 Vorbal. 3. Vorbel. .
N-m praloading praioading praioading 0°M1up 0F /1 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
praloading P prafoadng a3
Linksdrehmeoment / anticlockwise torgue
1. Viorbal. 2. Vorbeal. 3. Vorbel. .
N-m preloading or fng o fng 0=1up 0= /1 down 0= /2 up
Vorbel. " Vorbal.
N-m TErIiT 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 g . .DAkkg

oo Debinw
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).
Manufaciurer Die DA kS 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
Kalibrierachsine.

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 =10
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 recogniion of calibrafon
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 goitig.

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: Oktober 2003

Senscren und Mosssy stoma fir die Drehmink, . Dirckt
Gebrauchsnomal Drehwinkel 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 / Adapfors :
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 Verstirker angeschlossen
Innenvierkant 1/2" fest verstiftet
Laborintarn via KS194, D-K-19057-01-00, 08/2017

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 Kalibriertemperatur / Calibration temperature :
vor Kalibrisrung / 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 :

Eorechnete Ware sind um die jeweiige Nullsrzoige redizient. Die Erpebnissa sind in dor bimen Sialle gerundet. Calouksed values are mduced by the respecine zerm signal. The caloulated vales

wertikal
Mein

232°C

23,2°C

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

Mob Lab10 Kronwieden

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 calibration cerfificate of 2020-06-10

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

7 Auswertung / Analysis
7.1 Kalibrierergebnis/ Calibration resulis

| Velistandiges Kalibrisrergebnis |

X ECSCAHWIDUDOZErARe-—IQTMTmMOoO@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

—_—
—
T

Arnzeigeabweichung Y,in =

I

Anredgeabweaichung ¥ in *
-]

120 1

Anzaigawan WHKE ok In

SESE

]=

—

- ‘If\

Wi cEL e YLK

SCS Concept Deutschland GmbH
Zoppalinstr. 2
D-241 80 Loiching-Kromwieden

Telefon: +49 8731-3261650
Telefax: +49 8731-3261669
E-Mail: deutschlandi@scsconcept.de
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Seite 4 zum Kalibrierschein vom 2020-06-10
Page 4 of the calibration cortificate of 2020-06-10

D18930

D-K-
15001-01-00
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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

 E < g m D oW oz E

o in * ¥in® Kin® Xinlmp Xinlmp . . a
q — T a Anzeigeabweichung Y in
0 0 0 s
A 30 30,00 30,01 o
o &0 50,00 60,01 oo
o 20 80,04 90,19 = - s
ol 120 119,97 120,24 5 i
g 150 15025 | 14989 =
A 180 179,96 | 180,00 3
G 210 210,25 20097 5
H 240 230,90 240,00 E
1 70 270,00 260,05
J 200 200,01 200,07 Arzeigawar WIKE K in ®
K 330 320,80 320,08 P — py——
I 360 350,00 360,00
Drehrichiung Links / Direction of rotation COW
in® Hin® Xin®  Ninlmp Xinl
A in n " "f P inlmg Anzeigeabweichung ¥ in *
Rsihe 1 Paiha 2 Raiha 1 Figihe 2
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Dier Staripunid dar Me ssmiben arlolgie von emer undesn

Komakurkurra harangazogan weedan.

sarion Nulimarke {USH

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