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Machine capability test ANGLE EXACT 12V-12-400 with 180W

1. Overview of the cm! — cmk? values

Torque range Test data 0% 30% 80% 100% additional
2,5 Nm 8,0 Nm 30° [ 360° 30° [ 360° 30° [ 360° 30° | 360° 30° [ 360°
Tool Serial
Torque 2,5Nm 4,15 Nm 6,9 Nm 8,0 Nm 9,0 Nm
number
Tolerance 310 %
Uppe'“tr"’"i‘t"a""e 2,25 Nm 3,735Nm 6,21 Nm 7,2 Nm 8,1 Nm
g Lower tolerance 2,75 Nm 4,565 Nm 7,59 Nm 8,8 Nm 9,9 Nm
¥ imit
? Speed 480 rpm
E 331000044 | Machine 1 cm 3,17 3,42 2,36 3,93 2,54 3,48 2,81 3,78 3,62 3,38
'G cmk 2,94 2,98 2,29 3,69 2,47 3,47 2,62 3,35 2,77 3,09
§ Speed 480 rpm
(1
|._.|4 331000130 | Machine 2 cm 2,57 4,14 2,50 3,95 2,53 3,98 2,53 2,57 2,62 3,83
g cmk 2,56 3,87 2,19 3,60 2,31 3,73 2,33 2,42 2,61 3,64
< Speed 480 rpm
331000145 | Machine 3 cm 2,13 2,20 2,55 3,03 2,69 2,57 2,66 2,89 2,97 4,04
cmk 2,04 2,01 2,47 2,66 2,67 2,49 2,50 2,74 2,86 4,00
Speed 480 rpm
Min cm/cmk cm 2,13 2,20 2,36 3,03 2,53 2,57 2,53 2,57 2,62 3,38
cmk 2,04 2,01 2,19 2,66 2,31 2,49 2,33 2,42 2,61 3,09
Battery: Undervoltage detection: Weight (w/o; 2,0Ah; 6,0Ah Sound pressure Temperature: 21,2 °C Break between
GBA 12V 6,0 Ah Yes battery) level: Humidity: 43,7 % measurements:
(1 607 A35 06F) 0,66 kg; 0,83 kg; 1,07 kg < 70 dB(A) 3 sec.

" machine capability
2 position of machine capability
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2. Machine capability analysis
2.1 Machine capability analysis 331 000 044 (480 rpm)
2.1.1 Screw joint 30° (hard) Set point 2,5 Nm (0%)

/I:‘\- . Schrauber: 3.602.096.600_331000044 Angle Exact 12V 12-400 tested at: 08.12.2023 15:25:16 Jung
@ Bos‘ H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 / SCS0010C410016
= PT-BI/EXG-Mt Bs(x+ 3s): OK
Frequency Chart Statistical data
Cm: 3,17 (>=2,00) Nm
Cmk: 2,94 (>=1,67) 2,75 + Ty
22 Lower tol.: 2,25 27 4 I
uT x-3s x+3s oT . |
- Upper tol.: 2,75 |
| | . . 2,65 1 |
| 19 I Nominal: 2,5 e | |
| N | Maximum: 2,54 ' l
inimum: 2,4 55 1+ D
| i | M 2,41 2,55
: : X-Horizontal: 2,48 25 |+
| | 5:0,03
a 2,45 +
| | x + 3s:2,56
: R : x-3s:2,4 24 7
| | Number of values: 100 2,35 T
i
| | Angle: 30 23 1
I e —
Speed: 480 rpm -
2,15 2,25 2,35 245 2,55 2,65 2,75 2,85 Precision Class: 2 Toleranz +/-10% ’
Single Value Card
Nm
255 | ——m———————e——_—_—_—— e ——_———_——————_——————_—_—_————————— — — — — — 0T
2,7
2,65
2,6
2,55 x+3s
2,5
2,45
2,4 x-3s
2,35
2,3
225 ——m—————— e — —— uT
Values
1.) 240 Nm/35° 2) 252Nm/368° 3) 2.40Nm/36° 4) 248 Nm/35° 5) 247 Nm/34* 8.) 248 Nm/34° 7.) 247 Nm/35° 8.) 248 Nm/323° D) 248 Nm/36° 10.) 2,45 Nm/34° 11) 2,46 Nm/36* 12.) 251 Nm/36°
13) 242 Nm/32° 14) 240 Nm 36 15) 2.47 Nm/33° 18) 2.45Nm/34° 17.) 249 Nm/34° 18) 253 Nm/34° 18) 2.47 Nm f35° 20) 240 Nm/36° 21) 240 Nm/37° 22) 242 Nm/33° 23) 248 Nm/35° 24) 251 Nm/37°
26.) 247 Nm/36"° 26.) 240Nm /36 27) 25Nm/37* 28) 240Nm/34° 29.) 247 Nm/34® 30.) 248 Nm/34* 31) 244 Nm /34 32) 248Nm/34" 33) 246 Nm/33° 34) 25Nm/34° 35) 246 Nm/33* 36.) 247 Nm/34°
37) 247 Nm/35° 38) 251 Nm/36° 30) 247 Nm/34° 40) 243 Nm/33° 41) 248 Nm/36° 42) 252 Nmi37° 43) 2.40Nm/f35° 44) 252 Nm/36° 45) 244 Nmf33° 46) 246 Nm /35% 47) 252 Nmi38° 48) 248 Nm/36°
40.) 2.6 Nm/34° 50.) 244Nm /31" 51) 248 Nm/37° 52) 2,40Nm/36° 53.) 2,40 Nm/35° 54.) 2,52 Nm/36* 65) 2.41Nm /31 66.) 2.5Nm/28° 57.) 2,40 Nm/36° 58.) 248 Nm /36 50) 243Nm/33* 60.) 2,54 Nm/35°
61) 246 Nm/34° 62) 246 Nm /33" 63) 251 Nm/35° B4) 248 Nm/34° B85) 2.5 Nm/368° B66) 2.5Nm/36° 67) 2.48 Nm [35° B8) 2.5Nm/38° B9) 248 Nmf34° T0) 246 Nm /33° 71) 25Nm/ 34" 72) 251 Nm/35°
73.) 245 Nm/35° 74) 248 Nm/36* T75) 2.48 Nm/36° 76) 245Nm/ 34" 77.) 251 Nm/37* 78.) 252 Nm/37* 79.) 2.46Nm /34 80.) 244 Nm/33" 81.) 246 Nm/34° 82.) 248 Nm/35° 83) 25Nm/37" 84.) 252Nm/37°
B5) 247 Nm/38° 86) 251 Nm/36° 87) 240 Nm/35° 88) 25Nmi36° 89) 2.44 Nm/34° 80) 253 Nm/37° 91) 2.46 Nm f36% 92) 25Nm/34° 83) 247 Nm/J33° 84) 247 Nm /35% 85) 2.5Nm /36" 96) 252 Nm/38°
87.) 248 Nm/36° 98) 252Nm /35" 90.) 247 Nm/36° 100.) 2,47 Nm /38"
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Torque (N m)

2.1.1.1 Screw joint 30° (hard) Set point 2,5 Nm (0%) 25/100

—ezee)

04102100 -85 -96 94 -92 90 -85 -36 -84 B2 60 78 .76 T4 72 7O -GG 66 64 62 60 -33 -36 -54 32 50 -45 46 44 42 40 W35 36 .34 232 300 -28 26 <24 22 20 G 16 14 4240 - 6 4 -2 00 2 4 6 & 10 12 14 16 18 20 22 M 28 2 30 3@ 3 36
Angle (°)

3.602.096.600
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Torque (N m)

2 e ——————————————————————————————————————— 5 ——————————————— — —

2.1.1.2 Screw joint 30° (hard) Set point 2,5 Nm (0%) 75/100

24-

231

3.602.D96.600

LT| NDM| UT|
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2.1.2 Screw joint 360° (soft) Set point 2,5 Nm (0%)

/."--~\ . Schrauber: 3.602.096.600_331000044 Angle Exact 12V 12-400 tested at: 08.12.2023 15:21:17 Jung
@ Bos‘ H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 / SCS0010C410016
= PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Nm
Cmk: 2,98 (>=1,67) 275 T+
uT x3s X435 oT Lower tol.: 2,25 27 +
Upper tol.: 2,75
| 20 | ) . 2,65 +
| 19 | Nominal: 2,5
. — 2,6 —+
| | Maximum: 2,59
I - | Minimum: 2,48 2,55 +
| 1 | .
X-Horizontal: 2,53 1
| 11 \ | ’ 2,5
] | 5:0,02
2,45 +
| | X +3s:2,61
: 23 I X -3s:2,46 24 T
| | Number of values: 100 2,35 T
: | Angle: 360 23 |
|
Speed: 480 rpm -
- 25 L
2,15 2,25 235 2,45 2,55 2,65 2,75 2,85 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
27 —m—m——————————————————————————————— ——_—— - — - ———— ——— 0T
2,7
2,65
2,6 *+3s
2,55 EM#M &\_r_u:‘vg.d\ ﬁ#ﬁkhzziﬁ?z'\?k;&ﬂ&.:\ aﬁ\_ﬁwgﬁjlp.ﬁﬁ(;
2,5 ¥ L ¢ 4 > ¥ ¥ ¢ ) o
2,45 x-35
2,4
2,35
2,3
225 —m——— e e uT
Values
1.) 2,52 Nm/402° 2) 251 Nm/386° 3.) 2,55Nm/402° 4.) 2,53 Nm/401° 5) 2,54 Nm/411° 6.) 2.54 Nm/402% 7.) 2,53 Nm/402% 8.) 2,54 Nm/403" 8) 2,55 Nm /403" 10.) 2,52 Nm /387"  11) 2.5 Nm/396% 12) 2.54 Nm f402°
13.) 2.55 Nm /403" 14) 2,54 Nm/410° 15) 258 Nm/430° 18) 253 Nm/411* 17) 253 Nm/404° 18) 255Nm/414° 18) 251 Nm/408° 20) 2.51 Nm/410° 21) 255Nm/420° 22) 253 Nm/417° 23) 248Nm/384° 24) 253 Nm/411°
25.) 2,54 Nm/414° 26.) 254Nm/412° 27) 256 Nm/413° 28) 254Nm/413* 20) 254Nm/411° 30) 254 Nm/424° 31) 256 Nm/420° 32) 240Nm/403* 33) 251 Nm/423° 34) 253 Nm/413® 35) 2,52Nm/413* 36 2,52 Nm/418°
37.) 2.56 Nm/420° 3B.) 2.54 Nm/405° 39) 2,55 Nm/433° 40) 2,54 Nm/420° 41.) 2,5 Nm/399° 42) 259 Nm/432° 43) 253MNm/ 412° 44) 252Nm/419° 45) 2,54 Nm/427° 46) 2,52 Nm/435° 47) 2,5 Nm/410° 48.) 2.58 Nm /4207
49.) 2.55 Nm /427° 50) 25Nm/404* 51) 255Nm /427 52) 252Hm/ 415° 53) 251 Nm/411° 54) 255Nm/417* 55) 256 Nm/425° 56) 254 Nm/413% 5§7.) 252Nm/417° 58) 2,54 Nm/420° 58) 249 Nm/411* &0.) 2.51 Nm/421%
B1.) 2.55 Nm/421° B2) 2,53 Nm/421° 63) 2.52MNm/423° 64) 255Nm/419° 65) 254 Nm/418° ©66) 258 Nm/438° @&7) 253 Nm/426° 68) 253 Nm/428° 69) 255Nm/428° 70.) 253 Nm/424° 71) 2.5 Nm /404" T2) 2.51 Nm /4207
T3.) 2.56 Nm /427" T4) 252 Nm/419° 75) 2,50 Nm/438° T78) 252Nm/ 422° 77.) 248 Nm/425° 78) 254 Nm/428° 70) 2.54Nm /430" 80) 248 MNm/400° 81.) 253 Nm/426° 82) 2,53 Nm/407° 83) 249 Nm/418° 84) 2,55 Nm/432°
85) 2.52 Nm /423" 86.) 2.51 Nm/405° 87) 2,54 Nm/432° 88) 2,5Nm/418° 89.) 249 Nm/402° 90) 258 Nm/430° 91) 256 Nm/435° ©92) 251 MNm/412® 83) 252 Nm/438° ©94) 254 Nm/412° 85) 252 Nm/422° ©98.) 2.57 Nm/438%
97.) 2,57 Nm /438" 88) 2,40 Nm/419° 99.) 2,55 Nm /425 100.) 2,52 Nm/418°
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Machine capability test ANGLE EXACT 12V-12-400 with 180W

Torque (N m)

o

o

2.1.2.1 Screw joint 360° (soft) Set point 2,5 Nm (0%) 25/100

— (25) 2,544

03-

03"

07

06-

035-

04

03"

02-

01-

01-

L L L B L L L B B L B O L L O B B S I L L e S B S I I
GO0 580 -5600 540 520 -500 480 -460 440 420 400 380 360 340 3200 300 2600 260 240 220 200 1800 1600 140 120 100 B0 6O 40 200 0 20 40 B0 80 00 120 140 1BO 180 200 220 240 260 260 300 30 M0 3

Angle (°)
3.602.096.600

\
\
\
\
\
\
\
|
|
\
!
\
\
|
\
|
\
\
\
\
\
\
|
|
\
\
l

60

R R
30 400 420
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.2.2 Screw joint 360° (soft) Set point 2,5 Nm (0%) 75/100

— (75) 2532

1 Result Result
26- =]

LT| NDM‘ IJT‘ M
¥ -

244 | ‘
231

22-

21-

Torque (N m)
SR BLR

n,g-f
n,s-f
n,?-f
n,s-f
n,s-f

04-

03"
02-

01-

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
l

014

600 -560 560 -S40 -520 -500 -480 -460 -440 -420 400 -380 -360 -340 320 300 280 260 -240 -220 -200 180 1600 -140 120 00 &0 60 40 20 O 20 40 60 80 100 120 M40 60 150 200 220 240 260 280 300 320 340 360 380 400 420 440
Angle (°)

3.602.D96.600
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.3 Screw joint 30° (hard) Set point 4,15 Nm (30%)

13)
25)
37}
48.)
61.)
73)
85.)
a7

416 Nm [ 34°
4.25 Nm [ 357
4.2 Nm/34°
417 Nm [ 34°
4,18 Nm [ 337
4.27 Nm [ 36°
419 Nm [ 36°
4.14 Nm [ 34°

]"-—\\\ Schrauber: 3.602.096.600_331000044 Angle Exact 12V 12-400 tested at: 08.12.2023 15:16:59 Jung
@) Bos‘ H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 / SCS0010C410016
e PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
(>=2,00) Nm
129 (>=1,67) as3s L T
uT x-3s x+3s oT Lower tol.: 3,74
17
i _ i Upper tol.: 4,57 4,435 T
| 14 | Nominal: 4,15 4335 L
| 1BIS | Maximum: 4,27
: 1 / \ : Minimum: 4,02 4,235 T
| 9 | X-Horizontal: 4,16 a13s L
| / ] s: 0,06
| | X +3s:4,34 4,035 +
' 4 \ ' % - 3s:3,99
| | 3,935 +
| | Number of values: 100
| | Angle: 30 3,835 +
 — I — .
Speed: 480 rpm —
3,635 3,835 4,035 4,235 4,435 4,635 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
4535 ~— ~ ~ ~— ~— ~— - - -"-"""-""""""""""""-"—"""""7"""""">"7""""”"= or
4,435
4,335 x+33
4,235
4,135
4,035
3,935
3,335
373 ——————————— e —— e e — — uT
Values
1.) 4,19 Nm /347 2) 413 Hm /33" 3) 424 Nm/35° 4) 4,13 Nm/32* 5) 4,11 Nm/32* 6.) 4,22 Nm/35° T.) 422 Nm/33° 8.) 4,05 Nm/33° 8) 42 MNm/35° 10.) 4,09 Mm /32° 11.) 4,12 Nm /32 12) 4.21 Nm f36°

14} 4.07 Nm [/ 33°
28.) 4.12Nm/34°
38} 4.03 Nm/31°
50} 4.12 Nm /33"
62.) 4.15Nm/34°
T4} 4.08 Nm/34°
86.) 4.14 Nm /33"
98} 4.13 Nm /33"

15) 4.23Nm/38° 18.) 4,18 Nm/31° 17.) 4,08 Nm/32° 18.) 4.24 Nm/34° 18.) 423Nm/35° 20 4.18Nm/33° 21 4,07 Nm/30° 22) 416Nm/32°  23) 417 Nm/34°  24) 4.15Nm/32°
27.) 41BNm/35° 28) 418Nm/34° 20 4,11 Nm/34° 30.) 425Nm/35°  31) 418Nm/33° 32} 411 Nm/332° 33) 4,15Nm/33° 34) 41 Nm/33° 35) 418 Nm/33° 38 4.16 Nm/33°
30) 413Nm/36° 40) 424Nm/33° 41 407 Nm/34° 42) 424 Nm/36° 43) 422Nm/34° 44) 4.1 Nm/33° 45) 407 Nm/34°  46) 414 Nm/35°  47) 422Nm/33° 48) 4.24 Nm/34°
51.) 421Nm/34° 52) 417Nm/35° 53 4321Nm/34° 54) 424 Nm/36° 55) 400MNm/32° 58) 418Nm/34° 57.) 4,22 Nm/36° 58.) 415Nm/32* 50) 415Nm/35° 60) 4.21Nm/34°
63) 421Nm/34° 684) 418Nm/35° B5) 4322 Nm/34° B86.) 4.14Nm/34* 67) 4.19MNm/35° 68) 402Nm/32° 62) 4,18 Nm/33° 70.) 421Nm/33°  T71) 412ZNm/32° 72) 423 Nm/35°
75) 426Nm/34°  T8) 4.2MNm/35° 77.) 41 Nm/33° 78} 414Nm/35°  T70) 414Nm/32° 20) 4.03Nm/31° 81.) 4,24 Nm/35° 82) 413 Nm/32° 83) 41ZNm/34° 84) 418 Nm/36°
87.) 4,18 Nm/34° 88.) 4,00 Nm/33° 88.) 4.2 Nm/35° 90} 423Nm/34° 91) 425MNm/35° 92) 408Nm/34° 03) 4,16 Nm/34° 84.) 415Nm /32" 85) 404 Nm/31° 98] 4,189 Nm/38°
98.) 4,12Nm/34° 100.) 4.19 Nm / 34°
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.3.1 Screw joint 30° (hard) Set point 4,15 Nm (30%) 25/100
o) o

3.602.096.600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.3.2 Screw joint 30° (hard) Set point 4,15 Nm (30%) 75/100
"

|
||
|
|
|
|
|
||
|
|
i
|
i
|
|
|
|
|
|
|
|
|
||
|
|
|
il
0

-0
121 |
T T T T T T T T T e [ e (e P e e ey e
A10-108-108-104-102-100 -95 96 -84 92 80 B3 -B5 -84 -82 B0 78 -6 74 72 70 BB B6 B4 -62 -0 53 -56 54 52 A0 4B 46 44 42 40 38 36 34 3230 06 624 22 208614420 5 6 4 2 0 2 4 B 8 10 12 14 1618 20 2 24 26 28 30 32 M
Angle (°)
3.602.D96.600
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.4 Screw joint 360° (soft) Set point 4,15 Nm (30%)

& BOSCH

Schrauber:

3.602.D096.600_331000044 Angle Exact 12V 12-400

tested at: 08.12.2023 15:13:17 Jung

Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 / SCS0010C410016
PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Nm
Cmk: 3,69 (>=1,67) as3s | :
Lower tol.: 3,74
uT %-35 x+3s oT !
| 20 | Upper tol.: 4,57 4435 T
ominal: 5
[ | Nominal: 4,1 4335 4
| 12 | Maximum: 4,2
I ﬁ | Minimum: 4,04 4,235 +
| L | .
X-Horizontal: 4,12
| | ’ 4,135 +
| 9 | s: 0,04
' / | X +35: 4,23 4,035 4
I 5 | X - 3s: 4,02 '
| | 3,935 + [
| 2 | Number of values: 100 I
|
I | Angle: 360 3,835 + |
| |
Speed: 480 rpm - :_
.. ’ - TTTTT T
3,635 3,835 4,035 4,235 4,435 4,635 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
453 |~ ——————F—FfTf"FT"F—"FT—"—FYTT—TTT"F—FY—FY—————————————— - ————————— 01
4,435
4,335
4,235 X+3s
2 % A [] o] [-%
4135 == w——vw‘vﬁww*‘v—ww
4,035 x3s
3,935
3,335
373 ——m——_—_——_———_——_——— e — — uT
Values
1.) 4,04 Nm/350° 2) 4,16 Nm/3686° 3.) 4,1 Nm/359° 4.) 4,12 Nm /357 5) 4,13 Nm/ 382° 6.) 4.08 Nm/350% 7.) 4,13 Nm/358% 8.) 4,14 Nm/ 360° 8) 4,15 Nm /385" 10.) 4,11 Nm/380° 11) 4,18 Nm/372* 12} 4.1 Nm/362°
13) 413 Nm/361° 14) 411 Nm/354° 15) 418 Nm /372 18) 4,07 Nm/350° 17.) 4,14 Nm/366° 18) 4,13 Nm/384° 10) 412MNm/361° 20) 4.15Nm/ /376 21.) 4,15Nm/363° 22) 415Nm /373" 23) 418Nm/377° 24) 4.1 Nm/366°
25.) 4,11 Nm /368" 26.) 414 Nm/361° 27) 4,16 Nm /366" 28.) 4,12Nm/366° 20.) 4,13 Nm/368° 30) 4.12Nm/361° 31) 406 Nm /358" 32) 419Nm/374" 33) 4,16Nm/37T3* 34) 415Nm/371° 35) 4,189 Nm/377° 36.) 4,07 Nm/363°
37.) 4.14 Nm/368° 3B) 4,17 Nm/375° 30) 4,11 Nm/361° 40.) 4,009 Nm /365 41.) 4,15Nm/360° 42) 4,11 Nm/350° 43) 414 Nm/367° 44) 411 Nm/ 357 45) 4,18 Nm /373 48) 4,06 Nm/356° 47) 4,12 Nm/384° 48) 4,12 Nm/360°
49.) 4,12 Nm /367° 50.) 4,18 Nm374° 51.) 414 Nm /374> 52) 4,11 Nm /359 53) 4,11 Nm/367° 54) 4,00 Nm/355° 55) 4.1 Nm/368% 58.) 4,12 Nm/368° 57.) 4,1 Nm/385° 58.) 4,13 Nm/367° 58) 4,13 Nm/378* @&0.) 4.1 Nm /373"
&1.) 4.08 Nm /368° B2.) 4,189 Nm/382° 63) 4,14 Nm/370° 64.) 4,12Nm/ 366 65) 4,1 Nm/3808° B86.) 4.1 Nm/355% 67.) 4,12 Nm/368° @8) 4,19 MNm/376° 69.) 412Nm/367° 70 4,13 Nm/380° 71) 4,14 Nm/374°> 7T2) 4,05 Nm/351°
T3) 413 Nm/361° T4) 4,18 Nm /375° 75.) 4.2 Nm/380° TA.) 4,09 Nm/368° 77.) 4,11 Mm/362° 78) 408 Nm/358° 79) 4089 Nm/355° 80.) 417 Nm/378° 81) 409MNm/361° 82) 4,08 Nm/355° 83) 4,17 Nm/380° 84 4,08 Nm/345%
85.) 4,12 Nm/361° 86.) 4,12 Nm /362° 87) 4,08 Nm/358° 88.) 4,09 Nm/ 363 B89) 414Nm/371° 080) 412Nm/388° 91) 400 Nm/361° 92) 417 Nm/380° 03 414 HNm/370° 94 4,11 Nm/384° 85) 4,15Nm/373° ©96.) 4,00 Nm/358°
a7.) 412 Nm/361° 8B) 4,19 Nm/374° 80) 4,12 Nm/368° 100.) 4,15 Nm/375°
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.4.1 Screw joint 360° (soft) Set point 4,15 Nm (30%) 25/100
__________________________________ ey

L L e e e B g e e e B e I
600 580 -S60 -540 -520 500 480 460 -440 420 400 380 360 -340 -320 -300 -280 260 -2400 -220 -200 180 160 1400 420 100 &0 -BO 400 -
Angle (%)
3.602.D96.600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.4.2 Screw joint 360° (soft) Set point 4,15 Nm (30%) 75/100
__________________________________ N

R S wa an At E B Ea B E pa L L L e L L L B B L L B B I L B B
620 600 -5B0 960 -540 -520 500 -480 4600 -440 420 400 380 -360 340 320 3000 250 260 -240 20 200 1800 160 140 120 400 60 &0 40 -20 O 20 40 60 B0 100 120 140 160 180 200 220 240 280 280 300 320 340 30 380
Angle (%)

3.602.D96.600
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.5 Screw joint 30° (hard) Set point 6,9 Nm (80%)

= Schrauber: 3.602.096.600_331000044 Angle Exact 12V 12-400 tested at: 08.12.2023 15:07:51 Jung
ﬁ":)) BOS‘ H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 / SCS0010C410016
S PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,54 (>=2,00) Nm
Cmk: 2,47 (>=1,67) Ty
Lower tol.: 6,21
uT x-3s 2 x+3s oT ! 741 L
| 21 | Upper tol.: 7,59
—
inal: 6,9
| = | Nominal: 6,8 721 L
| 16 | Maximum: 7,16
| .f\ | Minimum: 6,66 701 &
I 12 \2 : X-Horizontal: 6,92
] | 5:0,09 6,81 +
| 8 I x+35:7,19
: . : x-3s: 6,65 661 +
| > I Number of values: 100
641 +
| | Angle: 30 '
] S —
Speed: 480 rpm 601
611 6,31 6,51 6,71 6,91 711 731 7:51 Precision Class: 2 Toleranz +/-10% !
Single Value Card
Nm
—_——————— - —_——————————————————————————— —— —— — — — — — (T
7,41
721 x+3s
7,01 A AN _po%e
6,81 &y B V
6,61 x-3s
6,41
621 —m—m—m— e ut
Values
1) 6,94 Nm/34* 2) 6,99 Nm/34° 3) 6,91 Nm/34° 4) 6,97 Nm/34° 5) 693 Nm/32° 6.) 6,89 Nm/34* 7.) 6,87 Nm/33* 8.) 6,98 Nm/33® 9.) 6,98 Nm/34° 10.) 7 Nm/33° 11.) 6,94 Nm/34° 12)) 6,99 Nm/34*
13.) 7.08 Nm/ 36" 14.) 6,99 Nm/35° 15) 7.01 Nm/35% 16.) 6,88 Nm[/35% 17.) 6,88 Nm/33* 18.) 6,91 Nm/34° 18.) 6,82 Nm/32° 20.) 6,99 Nm/34° 21) 6.93 Nm/f32° 22) 6,76Nm/33° 23) 7.02Nm/35° 24) 6,83 Nm/32%
25.) 6,87 Nm/33* 26.) 6,05 Nm /34 27.) 6,85 Nm/ 34" 28.) 6,08 Nm/34® 20.) 6,86 Nm/33*® 30.) 6,08 Nm/35° 31) 6,79 Nm/33* 32) 7.01 Nm/35° 33.) 7.16Nm/ 37" 34) 6.0Nm/32° 35.) 6,87 Nm/33* 26.) 6,04 Nm/33*
37) 8.9Nm/r33° 38) 694 Nm /34 39) 7.05Nm/35% 40.) 6,81 Nm/34% 41.) 7.04 Nm/35% 42) 6,86 Nm/30° 43) 6,95MNm/34° 44) 6,99 Nm/34° 45) 7.03 Nm/f34° 46.) 694 Nm/35°% 47.) 8,94 Nm/34° 48.) 6,83 Nm/32%
40.) 6,95 Nm/35% £0.) 7.04 Nm /35 51.) 7.01 Nm/368* £2.) 6,05 Nm/35% £3.) 8.81Nm/33° 54.) 6,81 Nm/33* 55.) 6,75 Nm/32° 56.) 6.97 Nm/34° 57.) 6.83 Nm/33° £8.) 6,08 Nm/35° £0.) 6,02 Nm/33* 60.) 6,68 Nm/30°
&1.) 6,80 Nm/33% 62.) 691 Nm/33* &3) 692 Nm/35% 64.) 7,08 Nm/38% 65.) 8,78 Nm/33% 66.) 6,81 Nm/32° 87.) 7.02 Nm/ 36° 68.) 6.86 Nm/33° 68.) 6,97 Nmf35° 70.) 679 Nm/34° T1.) 6,96 Nm/34° 72) 6,76 Nm/32%
73.) 6,86 Nm/34*® 74.) 7.04 Nm/36* 75.) 6,98 Nm/34* 76.) 6,74 Nm/34* 77.) 694 Nm/34® 78.) 6,78 Nm/33* 78.) 6.85Nm/34° 80.) 7.01 Nm/35° 81.) 7.01 Nm/35° 82) 6,98 Nm/38* 83.) 6,98 Nm/38° 84.) 6,98 Nm/33°
85.) 8,77 Nm/32% 86.) 7.02 Nm/35% B87.) 6,87 Nm/34% 88.) 6,84 Nm/33% 89.) 7.02 Nm/35% 80.) 6,87 Nm /33 81.) 6,84 Nm/33° 92 6.24 Nm/34° 93.) 6,98 Nmf35° 94.) 685 Nm/33° 85) 7 MNmi/3s® 98.) 6,79 Nm/32%
€7.) 6,90 Nm/36° ©8.) 6,98 Nm /35 ©9.) 6,90 Nm/34* 100.) 6,897 Nm/ 35°
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

Torque (N m)

2.1.5.1 Screw joint 30° (hard) Set point 6,9 Nm (80%) 25/100

B e e L e e e e e e e L e o e e L s e
o0 -85 -an -85 -80 75 -7 65 -0 55 50 -45 -40 -3 -3 -25 -0 -5 -10 -5
Angle (%)
3.602.096.600
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Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.5.2 Screw joint 30° (hard) Set point 6,9 Nm (80%) 75/100

e s St S B S
-103 -100 45 80 -5 -a0 -5 -0 -85 B0 -5 -0 45 -40 -35 -30 25 -20 -15 -10 4

Angle (%)

3.602.096.600
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‘ BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.6 Screw joint 360° (soft) Set point 6,9 Nm (80%)

= Schrauber: 3.602.096.600 331000044 Angle Exact 12V 12-400 tested at: 08.12.2023 15:04:16 Jung
(’] ) BOS' H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 / SCS0010C410016
= PT-BI/EXG-Mt 6s(xt 3s): OK
Frequency Chart Statistical data
Cm: 3,48 (>=2,00) Nm
Cmk: 3,47 (>=1,67)
ne .16,
uT x-3s x+3s oT Lower tol.: 6,21 741 +
| 2, | Upper tal.: 7,59
= . _
- 6,9
| | chfmnal b, C 721 4
| 15 | Maximum: 7,04
& . . -
: -JZ \ : Minimum: 6,73 7,01 +
| | X-Horizontal: 6,9
| / | s: 0,07 6,81 1
| | x+3s:7,1
: 1 : X-3s:6,7 661 T
I 2 | Number of values: 100
641 +
| | Angle: 360 :
| ]
Speed: 480 rpm 61
. r o
611 6,31 6,51 6,71 6,91 711 731 7,51 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
- - - -k -k -k - -  — — — — — — — — — — — — — — — — — 0T
7,41
7,21
X+3s
7,01 r\ N ’,.\
og hd
6,81 e 4
x-3s
6,61
6,41
621 ——m ut
Values
1.) 6,86 Nm /356° 2) 6.80Nm/358° 3) 6,85Nm/362° 4) 7Nm/ 368 5.) 7.02 Nm /370" 8.) 6,98 Nm/ 366" 7.) 6.8 Nm/357° 8.) 6.84 Nm/353° 9) 6,91 Nm /354" 10.) 7.04 Nm/373® 11 7.03 Nm/370° 12.) 6,94 Nm/ 3685°
13.) 6.98 Nm/ 388° 14.) 6.83 Nm/354% 15) 6.94 Nm/382° 16) 7 Nm/371° 17.) 6.80 Nm/356° 18.) 6.84 Nm /365" 10.) 6.87 Nm/358° 20) 6.80 Nm/3860° 21.) 6.9 Nm/384° 22) 6.96NMNm/385% 23.) 7.03Nm/373" 24 6.94 Nm/388°
25.) 6.84 Nm/ 358° 26.) 6,83 Nm/358° 27.) 6,88 Nm/365° 28.) 6,84Nm/360° 28.) 6,06 Nm/372° 30.) 6,88 Nm/364" 31) 6,84 Nm/352° 32) 6,87 Nm/352° 33) 6.82Nm/349° 34) 685Nm/372* 35) 6,91 Nm/366° 36.) 6.82Nm/350°
37.) 6,85Nm/ 361° 38.) 6,74 Nm/352° 39) 6,85Nm/361° 40) 695Nm/372° 41) 6,88 Nm/385° 42) 605Nm/370° 43.) 678Nm/354° 44) 685 Nm/361° 45) 6.92Nm/370° 46) 6,9 Nm/384" 47.) 7.01 Nm/375% 48.) 691 Nm/3868°
49.) 6,87 Nm/ 366° 50.) 6,83 Nm/380° 51.) 685Nm/361° 52) 6,67 Nm/373* 53.) 6,91 Nm/368° 54.) 6,88 Nm/366" 55.) 6.9 Nm/367° 56.) 6,79 Nm/355° 57.) 6,87 Nm/264° 58) 6,92Nm/368* 58.) 6,92Nm/367° 60.) 6,82 Nm/356°
B1.) 6,81 Nm/ 358° 62.) 6,70 Nm/347% 63.) 6,86 Nm/385° @&4.) 69 Nm/387° 65.) 6,82 Nm/365° 66.) 6,87 Nm/364" 67.) 691Nm/368° 68) 6,73 Nm/350° 69.) 6.92Nm/3687° 70.) 6.95Nm/388* 71.) 6,88 Nm/367" 72.) 693 Nm/372°
73.) 6.83 Nm/ 380° 74) 6,82 Nm/358° 75.) 6,80 Nm /368 76.) 6.85Nm/380° 77.) 6,08 Nm/374° 78.) 6,88 Nm/362" 79.) 6,91 Nm/363° 80.) 6,83 Nm/358° 81.) 8.9 Nm/368° 82) 6,99 Nm/374* 83) 6,92Nm/370° 84.) 6,89 Nm/366°
85.) 6,95 Nm/ 368" 86.) 6,77 Nm/353% 87.) 6,94 Nm /388 88) 680Nm/384° 89) 694 Nm/374° 80.) 6,07 Nm/376° 81.) 6.9 Nm/368° 82) 6,85 Nm/358° ©3) 6.94Nm/374* ©84) 699 Nm/376° ©5) 7.02Nm/372° ©96.) 698 Nm/371°
07.) 6,02 Nm/362° 08) 6,80 Nm/358° 00.) 6,02 Nm/366° 100.) 7.04 Nm/ 375
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Machine capability test ANGLE EXACT 12V-12-400 with 180W

Torque (N m)

= =5 = o e R EER R
ta R T Br = Tt R T 0 R3 To e TR @ W To R T

L
021
04-

2.1.6.1 Screw joint 360° (soft) Set point 6,9 Nm (80%) 25/100

620 GO0 -550 -560 -S40 520 500 480 460 -440 420 400 380 360 -340 320 -300 -280 260 -240 220 200 180 160 140 420 400 6O B0 40 20 0 20 40 B0 &0 100 120 140 60 180 200 220 240 260 280 300 320 340 360 3E0
angle (°)

3.602.D96.600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.6.2 Screw joint 360° (soft) Set point 6,9 Nm (80%) 75/100

04 | |
AR e o A s e s R s T e B A B L R
600 580 60 540 520 00 430 460 440 420 400 380 30 M0 320 300 280 260 240 220 200 430 460 40 420 400 80 B0 40 20 0 20 40 60 80 00 120 140 160 180 200 230 240 260 280 300 320 M0 30 30

angle (°)
3.602.D96.600
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‘ BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.7 Screw joint 30° (hard) Set point 8,00 Nm (100%)

= Schrauber: 3.602.096.600_331000044 Angle Exact 12V 12-400 tested at: 08.12.2023 14:59:30 Jung
ﬁﬁ)j) BOS' H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 / SCS0010C410016
e PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,81 (>=2,00) Nm
Cmk: 2,62 (>=1,67) 88
uT v3s x43e or Lower tol.: 7,2 .
23 0 T
| | Upper tol.: 8,8
| I Nominal: 8 84 4
| | Maximum: 8,26
5 - 82 +
I 15 | Minimum: 7,79 '
I : X-Horizontal: 8,05 8+
| 99 | s: 0,09
I [ x +3s:8,34 78 T
| | :
| | X-3s:7,77 76 1
| 2 | Number of values: 100
I 1 I Angle: 30 74 4
| I —
Speed: 480 rpm -
. . » -
71 7.3 7.5 77 1.9 81 83 85 87 83 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
B e — — — ——— 0T
8,6
8,4
! x+3s
- A}Aﬂ- m A—n-[h
. - )2«_'5.:;1'3" Y _,(’_‘LQ_ .A\_ — — e
b \./ 1 o o " e \J
7.8 X-3s
7,6
74
72 —m—m————— e ut
Values
1) 7.93Nm/32° 2) 822Nm/34° 3) 8,17 Nm/33° 4) 7.9 Nm/32° 5) 812Nm/33° 6.) 8.04 Nm/33° 7.) 8,02 Nm/33° 8.) 817 Nm/34° 9.) 8,16 Nm/36" 10.) 8,03 Nm [ 34° 11.) 8,08 Nm/33° 12.) 7,96 Nm/32*
13)) 8,08 Nm/ 34* 14.) B.07 Nm/33* 15) 8.1 Nm/33° 16.) 814 Nm/35° 17.) 8.04 Nm/ 34* 18) 7.88 Nm/33° 18) B.01 Nm/31° 20) B.168 Nm/34° 21) 8.12Nm/33° 22) 798 Nm/32* 23) 8.05Nm/34° 24) 812 Nm/34°
25.) 7,99 Nm/32* 26.) B12Nm/35° 27.) 824 Nm/34" 28) &05Nm/33° 20.) 8,07 Nm/ 34" 30.) 7.85Nm/31° 31.) 8,05 Nm/33* 32) 8,15Nm/ 35 33) &.14Nm/34° 34.) 8,08 Nm/34* 35.) 8,06 Nm/ 235" 36.) 7,93 Nm/32*
37.) 8,03 Nm/33* 38.) 8,08 Nm/34® 30.) 8,18 Nm/34* 40.) 7.95Nm /3> 41.) 790 Nm/33* 42) 8,05 Nm/34° 43.) 8,08 Nm/32° 44) 8,00 Nm/33° 45)) 8,22 Nm/35° 46.) 8,18 Nm/34* 47.) 8,15 Nm/33* 48.) 8 Nm/J33°
49.) 8,17 Nm/ 34° 50.) &Nm/32° 51.) 81Nm/33° 52) 816 Nm/34° §3.) 793 Nm/33* 54) 7.98 Nm/33° 55.) 8,04 Nm/33° 56.) 8,189 Nm/35° 57.) 8,19 Nm/35° 58.) 7.92Nm/33° 59.) 8,05 Nm/ 33" 60.) 8,05 Nm/33*
&1.) 8,07 Nm/ 35° 62.) 8,26 Nm/35% 63.) 821 Nm/34* 64.) 2,08 Nm/34® 65.) 8,13 Nm/34* 68.) 7.01 Nm/31° 87.) 7.05 Nm/33° 68.) 8.08 Nm/34° 69.) 7.92Nm/32° 70.) 801 Nm/33* 71.) 8,08 Nm/34*® 72.) 7,86 Nm/32*
73.) 8,07 Nm/34° 74.) 8,13 Nm/34® 75) 825Nm/36° T6.) 803 Nm/33° T7.) 8.04 Nm/34° 78.) 8,07 Nm/34° T78.) 7.98 Nm/32° 80) B.09 Nm/34° 81.) 8.2 Nm/34" 82.) 808 Nm/34° 83.) 8,080 MNm/34% 84) 7.82Hm/33°
85.) 8,02 Nm/35° B86.) 8,07 Nm/33* 87.) 7.4 Nm/33* 88) &1 Nm/34"° 89.) 7,92 Nm/32* 80.) 7.78 Nm/30* 81.) 7.87 Nm/34° 92) 7.88 Nm/33° 93.) &.18 Nm/35° 84) 7.95Nm/34° 85.) 7.88 Nm/32*® 96.) 8Nm/34°
a7.) 7.898 Nm/34° @8.) 7.87 Nm /33" 90.) B8.04 Nm/33° 100.) 7.85 Nm/33°
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Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.7.1 Screw joint 30° (hard) Set point 8,0 Nm (100%) 25/100

3.602.096.600
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Machine capability test ANGLE EXACT 12V-12-400 with 180W

T

Torque (N m

2.1.7.2 Screw joint 30° (hard) Set point 8,0 Nm (100%) 75/100

— (7518248

a5 K
angle (°)
3.602.D96.600
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‘ BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.8 Screw joint 360° (soft) Set point 8,0 Nm (100%)

= Schrauber: 3.602.096.600_331000044 Angle Exact 12V 12-400 tested at: 08.12.2023 14:55:36 Jung
ﬁlﬁ)j) BOS' H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 / SCS0010C410016
N PT-BI/EXG-Mt 65(x+ 3s): OK
Frequency Chart Statistical data
Cm: 3,78 (>=2,00) Nm
Ccmk: 3,35 (>=1,67) 88 +
. Lower tol.: 7,2
uTt %-3s 27 ¥+3s oT v 86 -
i _ I Upper tol.: 8,8
| | Nominal: 8 84 +
| 2 | Maximum: 8,05
.. 82 +
| 1 | Minimum: 7,73
: . : X-Horizontal: 7,91 g 1
| | 5. 0,07
I I X+ 3s: 8,12 78 T
| | :
| 45 | x-3s:7,7 76 4
I | Number of values: 100
| | Angle: 360 7.4 +
| |
Speed: 480 rpm 5
7.1 7.3 7.5 71 7.9 81 83 8,3 87 89 Precision Class: 2 Toleranz +/-10% ’
Single Value Card
Nm
BB e —— — — — — — — 0T
8,6
8,4
8,2
X+35
8
7.8
7,6
7,4
72 —m—————— e e uT
Values
1) 7.9 Nm/383° 2) 7.91Nm/364°* 3) 7.98 Nm/370° 4) 7.93 Nm/384° 5) 8,04 Nm/377° 8.) 7.94 Nm/ 364° 7.) 7.95 Nm/363° 8.) 7.83 Nm/368° Q) 8.03Nm/374° 10.) 2,03 Nm/379* 11.) 8,05 Nm/378° 12) 7.98 Nm/ 360"
13.) 7,96 Nm/ 370 14.) 79Nm/380° 15) 8,01 Nm/375° 16.) 7.98 Nm /364" 17.) 8Nm/372° 18.) 7.92 Nm /360" 19.) 791 Nm/358° 20.) 7.88Nm/364° 21) 796 Nm/373" 22) 801Nm/364° 23.) 7.95Nm/366° 24) 7.95Nm/ 381"
25.) 7.97 Nm/ 366° 26.) 7.83 Nm/353* 27.) 7.00 Nm/385° 28) 7.67 Nm /367 20.) 804 Nm/376° 30.) 7.91 Nm/367° 31.) 7.89 Nm/365° 32)) 7.92 Nm/383° 33.) 7.91 Nm/362* 34) 7.07Nm/366° 35.) 8Nm/375° 38.) 7.85Nm/ 358"
37.) 7.92Nm/361° 38.) 7.78 Nm/352° 30 7.84Nm/358° 40) 7.97 Nm/388° 41) 781 HNm/365" 42 7.86Nm/360° 43) 789 Nm/363° 44) 7.73MNm/350° 45) 7.95Nm/386° 48) 7.93Nm/380° 47.) 8,03 Nm/388° 48) 7,88 Nm/ 358"
49.) 7.94 Nm/ 366° 50.) 7.83 Nm /354 51.) 7.85Nm /350 52.) 7.4 Nm/373* 53.) 7.91 Nm/367° 54.) 7.95Nm/372° 55) 786 Nm/363° 56.) 7.83Nm/357° 57.) 7.84Nm/358® 58) 7.9 Nm/367° 58.) 7.90 Nm/374° 60.) 7.9 Nm/383°
&1.) 7.88 Nm/ 367° 62) 7.74 Nm/340° 63) 7.80Nm/382° 64) 7.97Nm/374* @5) 7.9Nm/367° B868.) 7.82 Nm /360° B87) 794 Nm/363° 68) 7.78Nm/348° 60) 7.9Nm/368" 70.) 7.9 Nm/366° 71.) 7.93 Nm/370° 72) 7.81 Nm/ 387"
73.) 7.83 Nm/ 355 74.) 7.83 Nm /356" 75.) 7.83Nm /363" 76.) T.92Nm /367" 77.) 781 Nm/ 370" 78.) 7.88 Nm /363" 79.) 7.85Nm/361° 80.) 7.73 Nm/350° 81.) 7.91 Nm/367° 82) 7.9 Nm/366° 83.) 7.86 Nm /366 84.) 7.92Nm/ 369"
85.) 7.79 Nm/ 354° 86.) 7.70 Nm/357* 87.) 7.88Nm /383 88) 7.86Nm/363* 80, 793 Nm/370° 90.) 7.82 Nm/350° 91) 788 Nm/385° 902) 7.77 Nm/354° ©03) 7,86 Nm/362* 04) 7.06Nm/373* ©5) 7,90 Nm/366° 98.) 7.80 Nm/ 358"
87.) 7,92 Nm/ 362 98.) 7.76 Nm/346° 99.) 7,81 Nm/361° 100.) 7,96 Nm/ 389°
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.8.1 Screw joint 360° (soft) Set point 8,0 Nm (100%) 25/100

94 {
620 GO0 580 -580 -540 -520 SO0 480 4600 440 420 -400 380 -360 340 320 -300 250 -260 -240 220 -200 180 160 140 20 00 80 60 -40 20 0 20 40 60 &0 100 120 140 G0 180 200 220 240 260 280 300 320 40 360 380
angle (°)
3.602.D96.600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.8.2 Screw joint 360° (soft) Set point 8,0 Nm (100%) 75/100

247 {
L B o A o B L B o B T B o T B B B B e S
20 600 -580 -560 540 -520 500 480 -460 440 420 400 -380 -360 -340 -320 300 -280 -260 2400 220 -200 180 GO 140 120 4100 B0 6O 40 20 0 20 40 G0 &0 100 120 140 f60 180 200 220 240 260 280 300 320 40 360 380
angle (°)
3.602.D96.600
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. BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.9 Screw joint 30° (hard) Set point 9,0 Nm (additional)

= Schrauber:  3.602.096.600_331000044 Angle Exact 12V 12-400 tested at: 14.12.2023 11:14:36 Jung
() BoS' H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 / SCS0010C410016
= PT-BI/EXG-Mt 6s(xt 3s): OK
Frequency Chart Statistical data
Cm: 3,62 (>=2,00) Nm
Cmk: 3,59 (>=1,67) 99 1
ver tol.:
uT 3s 3 oT Lower tol.: 8,1 97 +
| 20 | Upper tol.: 9,9
. - g5 +
| | Nominal: 9 :
| | Maximum: 9,15 93 +
| 13 | Minimum: 8,78 01
I 11 5 I X-Horizontal: 8,99 '
| | 5:0,08 89 +
: : X+ 3s:9,24 87 |
| . | X-3s:874
| 2 | Number of values: 100 &5 T
| | Angle: 30 83 +
l |
Speed: 480 rpm g1
. - (] -
8 8.2 84 86 88 9 9.2 9.4 9.6 9.8 10 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
99 e —— — — — — — — — T
9,7
9,5
9,3
! x+3s
9,1
89
8,7
85
83
81 ——m———————— e — ut
Values
1.} 9.08 Nm /34" 2) 904 Nm/33® 3) 9.03Nm/35° 4) 9.08 Nm/35° 5.) 893 Nm/32* 8.) 9.1 Nm/[f33* 7.) 8.88 Nm/33° 8) 9.01Nm/33* 8) 8.1 MNm/34° 10.) 8.99 Nm/34* 11.) 9.03 Nm /[ 34° 12) 913 Nm/ 34°
13.) 9.05 Nm/34° 14.) 8,01 Nm /33" 15.) 8,80 Nm/ 34" 16.) 8,95 Nm /34" 17.) 8,88 Nm /33" 18.) 9,15 Nm/35° 19.) 9 Nm/J33° 20.) 8,99 Nm/34° 21) 9.01 Nm/ 34° 22.) 898 Nm /33" 23.) 9.04 Nm/35° 24) 9,07 Nm/34°
25.) 9,03 Nm/35° 26.) 8,04 Nm/34°® 27.) 9,05Nm/34* 28.) 9,02 Nm/34* 20.) 2,094 Nm/33*® 30.) 9.1Nm/34° 31.) 9,07 Nm/38° 32) 0.00 Nm/33° 33) 9.13Nm/34° 34.) 8,96 Nm/33* 35.) 2,93 Nm/34* 38.) 9.01 Nm/33*
37.) 8,87 Nm/33® 38.) 8.0 Nm/33° 39.) 9.08 Nm/35° 40.) 891 Nm/32° 41) 89 Nm/s32° 42) 9,06 Nm/34° 43.) 9,03 Nm/33" 44) 9.02 Nm/34° 45) 9.06 Nm/ 34° 46.) 8,82 Nm/32* 47.) 9.1 Nm /36" 48) 9.14 Nm/ 34°
49.) 9,00 Nm/234* 50.) 8,83 Nm/32® 51.) 8,867 Nm/33* 52.) 8,88 Nm/32* 53.) 8,98 Nm/33* 54) 88Nm/32° 55.) 8,8 Nm/32° 56.) 9.07 Nm/34° 57.) 8.7 Nm/33° 58.) 8,85 Nm/32* 58.) 9.01 Nm/34* 60.) 9.04 Nm/35°
61.) 9.068 Nm/34° 62) 8.01 Nm /34 @3) 8,84 Nm/34* B4.) 8,98 Nm/33* 65) 9.04 Nm /34° 86.) 9.01 Nm/34° B87) 881 Nm/33° 68) 8.91Nm/32° 69) 898 Nm/34° 70.) 878 Nm/32* 71) 9.01 Nm/34® 72) 884 Nm/33®
73.) 8.83Nm/32" 74.) 8,83 Nm/33° 75.) 8,84 Nm/34" 76.) 8,94 Nm /33" 77.) 9.07 Nm/34° 78.) 9,023 Nm/33° 79.) DNm/J34" 80.) 9.04 Nm /34" 81) 8.9Nm/34° 82.) 895Nm/33" 83.) 9.05Nm/ 34" 84.) 9.05Nm/ 34"
85.) 8.0 Nm/33* 86.) 8,08 Nm/35° 87.) 8,02Nm/32* 88.) 8,88 Nm/32* 80.) 0,05 Nm/34® 60.) 0,08 Nm/33® 61.) 0,09 Nm/34° 92) 0.04 Nm/33° 93) 8.9Nm/34° 94.) 8,84 Nm/32* 05.) 0.07 Nm/34® 28.) 0.13Nm/34*
g87.) G MNm/34° 98.) 8,88 Nm/33° 99.) 8,88 Nm/32% 100.) 8,78 Nm /32
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

Torque (N m)

2.1.9.1 Screw joint 30° (hard) Set point 9,0 Nm (additional) 25/100

Result R

-

-100 935 -0 -85 -80 73 -0 -65 -60 -33 -30 45 -40 -33 -30 25 -0 -5 -0 -5
Angle {°)
3.602.D96.600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.9.2 Screw joint 30° (hard) Set point 9,0 Nm (additional) 75/100

(E2)

e S A o e A e e e e e e s e e O A A e o e S e LA A e e B B o e
-100 33 -80 -85 <60 T3 -0 -85 -60 -55 -50 -43 -4 <33 =30 -23 -20 -3 -0 -5
Angle (%)
3.602.D96.600
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. BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.10 Screw joint 360° (soft) Set point 9,0 Nm (additional)

= Schrauber: 3.602.096.600_331000044 Angle Exact 12V 12-400 tested at: 14.12.2023 11:11:11 Jung
(») BoS‘ H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 / SCS0010C410016
pe— PT-BI/EXG-Mt 65(x+ 3s): OK
Frequency Chart Statistical data
Cm: 3,38 (>=2,00) Nm
Cmk: 3,09 (>=1,67) 99 7 mmoaeee
ver tol.: I
uT %x-3s x+3s oT Lower tol 8,1 97 + |
| 20 | Upper tol.: 9,9 |
. . 9,5 + I
| ] | Nominal: 9 : |
16 |16 .
I 15 P I Maximum: 9,11 93 1 l
| 13| A | Minimum: 8,67 ----dp----
9,1 -- --
I I X-Horizontal: 8,92 !
! \' | 5: 0,09 89 1
I I X +35:9,19 57 1
| 5 | N
X -3s: 8,66 I
| g ! a5 4 |
| | Number of values: 100 . I
I
: : Angle: 360 83 + |
Speed: 480 rpm a1 J'
. r - TTTTT T T
8 82 84 8.6 88 ° 3.2 3.4 9.6 9.8 10 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
99 ——m——_—————————_— - — — — —— — T
9,7
9,5
9,3
X+3s
9,1
8,9
8,7
8,5
8,3
81 ——m——— e — — ut
Values
1.) @ Nm/360° 2) 8.86Nm/351° 3) 9,02 Nm /358" 4.) 9@ Nm/ 366" 5.) 9,08 Nm/369" 8.) 8,97 Nm/ 356" 7.) 8,98 Nm /359" 8.) 8,87 Nm/ 353" 9.) 8.88 Nm/354° 10.) 9.07 Nm /368" 11.) 9 Nm/365° 12.) 8,95 Nm/ 359
13.) 8,91 Nm/353° 14.) 8,87 Nm/354® 15) 0,04 Nm/382° 16.) 9,03 Nm/364* 17.) 9.11 Nm/368° 18.) 8,00 Nm /359° 10) 8928 Nm/361° 20) 8,88 Nm/354° 21) 8,98 Nm/358* 22) 0,07 Nm/384° 23) 8,07 Nm/382° 24)) 8,94 Nm/355°
25.) 8,92 Nm/ 359° 26.) 8,84 Nm/351° 27.) 9,02Nm/3681° 28) 9,02Nm/362° 20.) 9,01 Nm/362° 30.) 8,87 Nm /360" 31.) B87 Nm/353° 32) 8,94 Nm/361° 33.) 9.04 Nm/368° 34.) 9.00Nm/386° 35.) 8,06 Nm/357" 36.) 9,01 Nm /364
37.) 8,83 Nm/350° 38) 8,05 Nm/358° 30.) 0,04 Nm/382° 40.) 803Nm/354° 41) 0,03 Nm/363° 42) 8,00 Nm/360° 43)) 883 Nm/348° 44) B00 Nm/350° 45) 803 Nm/355° 46) 0,05 Nm/385° 47.) 8,03 Nm/357° 48.) 8,08 Nm/365°
48.) 8,86 Nm/352° 50.) 8,91 Nm/380° §1.) 8.85Nm/348* 52.) 9 Nm/380° 53.) 8,04 Nm/355° 54.) 889 Nm/360° 55) 882Nm/346° 56) 891 Nm/358° 57) 8898 Nm/373° 58) 891Nm/362° 58.) 8,93 Nm/363" &0.) 8,86 Nm/357
61.) 8,8 Nm/343° 62) 8,91 Nm/354® 63.) 9,06 Nm/385° 64.) 8,84 Nm/358° 65) 0,02 Nm/362° 86.) 8,84 Nm /357° 87.) B82Nm/347° 68) 8,97 Nm/362° 68.) E£,97Nm/383* 70.) 885Nm/357* 71.) 8,84 Nm/354" 72.) 8,83 Nm/350°
T3.) 8.87 Nm/334° 74.) 8.80 Nm/353° 75) 8.82Mm/352° 78.) 886Mm/ 355° 77) 8.91Nm/361° 78.) 8.83 Nm/352° 79.) B.7 Nm/343° 80) B.71 Nm/343® B1) 8.99Nm/ 363 82) 8.91Nm/S380° 83) 8.96Nm/3686° 84.) 8.88 Nm/356°
85.) 8,82 Nm/ 340° 86.) 8,8Nm/353° 8&7.) 8,94Nm/360° &8 88BNm/357° 80.) 8,83 Nm/352° 80.) 8,85 Nm /354 91) B7& Nm/344° 82) B882Nm/351° 93) &9 Nm/355° 94.) 887 Nm/357° ©5.) 8,04 Nm/361" 96.) 8.8 Nm/348°
97.) 8,78 Nm/ 345° 98) 886 Nm/354° 99) 9.02 Nm/385° 100.) 8,97 Nm/ 362°
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.1.10.1 Screw joint 360° (soft) Set point 9,0 Nm (additional) 25/100

ur

—————————————————————————————————— L
92

3 S SO SO S S Resut  _ _ _ _ _ _ _ _ ______ ___ _ _ _ _ _ Resul loM

: uT|

T

s t

I B B L L O A S B R SO IO B
-620 -EO0 .5B0 -S60 540 520 500 480 460 440 420 400 380 360 340 320 300 280 260 240 220 200 1B0 160 140 120 100 80 B0 40 .20 O 20 40 B0 B0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
Angle (%)
3.602.096.600
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Machine capability test ANGLE EXACT 12V-12-400 with 180W

Torque (N m)

-
™

2.1.10.2 Screw joint 360° (soft) Set point 9,0 Nm (additional) 75/100

o
uT|

LT

|
|
=
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

044
052
08+
B I B i s A I B R L AL I B e T e
£20 B0 580 560 540 520 500 460 460 440 420 400 B0 360 340 30 300 280 260 240 220 200 180 160 440 120 400 B0 60 40 20 0 20 40 60 G0 100 120 40 160 180 200 220 M0 260 280 300 30 M0 B0 360
angle (°)
3.602.D96.600
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‘ BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2 Machine capability analysis 331 000 130 (480 rpm)
2.2.1 Screw joint 30° (hard) Set point 2,5 Nm (0%)

/.;~ X Schrauber: 3.602.D96.600_331000130 Angle Exact 12V 12-400 tested at: 13.12.2023 11:08:21 Jung
@ Bos‘ H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 / SCS0010C410016
N PT-BI/EXG-Mt 65(x+ 3s): OK
Frequency Chart Statistical data
[ Nm
26 (>=1,67) 75 T T
Lower tol.: 2,25 1 |
utT %35 20 x+3s oT ' 27 |
. Upper tol.: 2,75
| " 19 | pRer - 2,65 1 !
- Nominal: 2,5 |
I I . 7 26 + ----fF---
| N | Maximum: 2,57 ! I
il .. - -
: _\ : Minimum: 2,43 2,55 T
I 10 I X-Horizontal: 2,5 25 |
s: 0,03
I g | ! 2,45 +
I 7 | Xx+3s:2,6 L
I 5 l x-3s5:2,4 24 T ""T""
| | Number of values: 100 2,35 1 I
|
| | Angle: 30 23 |
| — —
Speed: 480 rpm 5 s 1
215 2,25 2,35 2,45 2,35 2,65 2,75 2,85 Precision Class: 2 Toleranz +/-10% ’
Single Value Card
Nm
27 —0—4mM—— - — — — — — — 0T
2,7
2,65
2,6 *x+3s
2,55
2,5
2,45
2,4 x-35
2,35
2,3
225 @ —— e — uT
Values
1) 25Nm/34* 2) 2,54 Nm/36° 3.) 2,54 Nm/38° 4) 248 Nm/33° 5) 2Z5Nm/36° 8.) 2,51 Nm/35° 7.) 251 Nm/38° 8) 2,56 Nm/38° Q) 249Nm/35° 10.) 2,46 Nm | 34° 11.) 2,52 Nm/36° 12) 2.46 Nm/34°
13.) 2.47 Nm/34° 14) 252 Nm /38" 15) 2.5Nm/36° 18.) 2.5 Nm/34° 17.) 2,48 Nm /35" 18.) 2,51 Nm/36° 19.) 248 Nm /35 20.) 2,52 Nm /35" 21.) 2,46 Nm/ 33" 22) 2,52 Nm /36" 23.) 2,49 Nm /35 24) 249 Nm/34°
25.) 2,55 Nm /39" 26.) 251 Nm /37" 27) 252Nm/36° 28) 2,53 Nm /371 29.) 2,52 Nm /38" 30.) 25Nm/37° 31) 2,51 Nm/36° 32) 2,54 Nm /37" 33.) 2,55Nm/37° 34.) 246 Nm /34" 35.) 2,55 Nm /36 36.) 248 Nm/34"°
37.) 2.47 Nm/36° 3B) 252 Nm /35" 38) 252 Nm/38° 40) 2,5Nm/34° 41.) 2.47 Nm /35" 42) 245Nm/35°% 43) 2.45MNm /35 44) 2,40 Nm/36° 45) 2,5Nm/38° 46) 2,51 NmJ36° 47) 2,5 Nm /38 48.) 2.54 Nm/36°
40.) 2.52 Nm /36° 50) 257 Nm/38° 51) 252Nm/36° 52) 2.44 Nm/34° 53.) 2.48 Nm /35" 54) 248 Nm/34% 55) 2.45Nm /34 58.) 2.53 Nm /36° 57.) 248 Nm/33° 58) 2.46Nm/34° 58) 2.5Nm/38° B0.) 2.43 Nm/32°
61.) 2,46 Nm/35° 62) 255 Nm/36° B63.) 25 Nm/37* 64.) 2,52 Nm/36° 65.) 2,56 Nm /36" 86.) 2,5 Nm/36° 67.) 2.5 Nm/36° 68.) 2.54 Nm/36° 66.) 2,63 Nm/38° 70.) 2,52 Nm /328 71.) 2,54 Nm/37* 72) 240 Nm/36"°
73.) 2.44 Nm/36° 74) 2489 Nm/36° 75) 2,560 Nm/36° 78.) 2,5Nm/36° 77.) 2,54 Nm /37" 78) 244 Nm/32° 79.) 2.47 Nm/36% 80.) 2.51 Nm /38" 81.) 2,53 Nm/37" 82) 2,49 Nm /35 83.) 2,44 Nm /33" 84) 2.45Nm/35°
85.) 2.48 Nm /35" 86.) 248 Nm/34° B7) 240Nm/35° 88.) 248 Nm/35° 89.) 2,53 Nm/38° 80) 2.5 Nm/34° 91) 2.5Nm/36° 82) 2.55 Nm/38° 83) 2,52 Nm/34° 84) 2.45Nm /35 85) 2,52 Nm/38° 96.) 2.40 Nm/36°
a7.) 2.52 Nm/36° 8B) 252 Nm /38" ©8) 251 MNm/36° 100.) 249 Nm/33°
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.1.1 Screw joint 30° (hard) Set point 2,5 Nm (0%) 25/100

— (52547 uT

Torque (N m)

o

u,s-f
u,s-f
u,?-f
u,s-f
u,s-f
0,4-3
0
u,z-f

014

014

B o B B I e I e I B e B B M B R L B L s L R A AR AN RaR R
-102-100 93 95 9¢ 92 90 B3 86 B4 B2 B0 73 76 74 72 70 BB -66 B4 B2 B0 58 66 54 52 60 48 45 44 42 40 33 36 3¢ 32 30 2B B 4 22 W 18 B4 9240 8 6 4 2 0 2 4 6 8 10 12 14 16 18 20 22 4 % 28 30 32 34 3% 3B 40
Angle (°)

3.602.D96.600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

Torque (N m)

2.2.1.2 Screw joint 30° (hard) Set point 2,5 Nm (0%) 75/100
.

261 Result Result
] o

2,53— —————————————————————————————————————————————————————————————————— LT HoM|_ uT|

2 =2 =2 =2 =5 5 =5 9o - = =
G I T~ R~ T L

=

.....
105 100 95 L] 85 80 75 70 85 60 55 50 45 40 K] a0 2% 20 15 10 5 0 H 10 15 2 % 3
Angle (°)
3.602.D96.600
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‘ BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.2 Screw joint 360° (soft) Set point 2,5 Nm (0%)

/."--~\ . Schrauber: 3.602.096.600_331000130 Angle Exact 12V 12-400 tested at: 13.12.2023 11:04:15 Jung
@ Bos‘ H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 / SCS0010C410016
= PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
[ Nm
275 +  —mmmm---
|
Lower tol.: 2,25 1 |
ut X3 X3 oT - 2,7 |
C Upper tol.: 2,75
| 19 | PF . s 2,65 + l
| | Nominal: 2,5 |
: ce 2,6 + |
| 15 | Maximum: 2,56 S
I | Minimum: 2,46 2,55 T
| | .
| | X-Horizontal: 2,52 25 4
| 9 | 5: 0,02
2,45 + |
| | x +3s:2,58 |
I ! X - 3s: 2,46 24T |
| | Number of values: 100 2,35 T I
1 |
I | Angle: 360 23+ |
1 I —
Speed: 480 rpm 5 s 1
.. r - TTTTT T T T T
2,15 2,25 2,35 245 2,55 2,65 2,75 2,85 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
27 —m—m——_———————————— - —————_——_—,————————— ————————— ——— ——— T
2,7
2,65
2,6
x+3s
2,55
2,5
2,45 X-3s
2,4
2,35
2,3
25 —m—m— e e uT
Values
1.) 2,51 Nm/388° 2) 255Nm/i414* 3) 252 Nm/402° 4.) 2,51 Nm/400° 5) 2,53 Nm /403" 6.) 2.52Nm/411* T.) 2.5 Nm/404° 8.) 2,51 Nm /408" 9) 249 Nm/ 396" 10.) 2,53 Nm/413° 11) 2,5 Nm/414% 12) 2.54 Nm/418°
13) 2.5Nm/410° 14) 2,55 Nm/415° 15) 252MNm/ 412 18) 252Nm/412* 17.) 2Z52Nm/412° 18) 253 Nm/415° 18) 2.5 Nm/410% 20.) 255Nm/417* 21) 25Nm/411° 22) 252 Nm/407° 23) 253Mm/414° 24) 2,52 Nm/399°
25) 2,51 Nm/415" 20.) 2.54Nm /418" 27) 252Nm /417> 28)) 2,51 Nm/417° 20.) 253 Nm/420° 30 254 Nm/420° 31) 251 Nm/413° 32) 2,50 Nm/425° 33) 2,51 Nm/388° 34.) 253Nm/416° 35) 2,5 Nm/400" 36.) 2.51 Nm /400"
37) 240 Nm /4107 3B) 2,58 Nm /420° 30) 248Nm/405° 40.) 253 Hm/ 431 41) 253 Nm/419° 42) 253Nm/418° 43) 248BNm/384° 44) 253 MNm/ 424° 45) 252 Nm/422° 48) 2,52 Nm/416° 47) 2,53 Nm/428° 48) 254 Nm/418%
49) 2,52 Nm/418% 50.) 2,53 Nm/421° §1.) 2.5 Nm/420° 52) 254 Nm/423° 53) 2,51 Nm/407° 54) 2.5Nm /403" 55) 2,51 Nm/415° 58) 2,51 Nm/401® &7.) 25Nm/410° 58.) 253 Nm/420° 58) 2,5 Nm/414% G60.) 2.54 Nm /422°
1) 2.48 Nm /408" B2.) 2,52 Nm/419° 63) 24T MNm/412° 64) 252Nm/420° 65) 253 Nm/424° ©66) 252Nm/418° 6&7) 252 Nm/417° 68) 255Nm/424° 69.) 2.5Nm/399° 70.) 252 Nm/424° T1) 249 Mm/401° 72) 2.55 Nm/425°
T3) 240 Nm/4168° T4) 253 MNm/[424° T5) 253 Nm/422° T8 2,5 Nm/400° T7.) 2409 NMm/415° 7T8) 253 Nm/424° 7T0) 248 Nm/404° B80.) 252 MNm /426 81.) 248 Nm/308° 82) Z48MNm/414° 83) Z51 Nm/418° 84) 2.5 Nm/417°
85) 2.46 Nm /403" 86.) 2.51 Nm/420° 87) 252Nm /415 88.) 2,5Nm/412° 89.) 249 Nm/410° 90) 253 Nm/431° ©91) 252 Nm /421" 82) 253 MNm/424° 893) 2,5 Nm/406° 84) 252 Nm/420° 95) 2,52 Nm/437° 98 2.54 Nm/426°
a7) 251 Nm/411* 8B) 2,54 Nm/424° 89) 2,51 Nm /422 100) 2,51 Nm/420°
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.2.1 Screw joint 360° (soft) Set point 2,5 Nm (0%) 25/100

Torque (N m)

u,g-f
u,s-f
u,?-f
u,s-f
u,s-f
0,4-3
0,3-3
u,z-f

01-

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

-B00 580 -S60 -S540 -520 500 -480 -460 440 -420 400 380 -360 3400 -320 -300 250 -260 -240 220 -200 180 160 140 4120 {00 B0 B0 40 -20 O 20 40 GO &0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
Angle (%)
3.602.096.600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.2.2 Screw joint 360° (soft) Set point 2,5 Nm (0%) 75/100

— (75252 uT

Torque (N m)

T W

03-
u,s-f
u,?é
u,s-f
n,s-f
0,4-3

u,z-f :

014

01+

-600 -580 -560 -540 -520 -500 -480 -460 -440 -420 400 380 360 -340 -320 -300 280 -260 -240 -220 -200 180 1600 <140 120 100 B0 GO 40 -0 0 20 40 B0 &0 1000 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
angle (°)
3.602.096.600
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‘ BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.3 Screw joint 30° (hard) Set point 4,15 Nm (30%)

- Schrauber: 3.602.096.600_331000130 Angle Exact 12V 12-400 tested at: 13.12.2023 10:59:51 Jung
Qij)j) BOS‘ H Robert Bosch Power Tools GmbH 5-12Nm Cell: FTY.0017 / SCS0010C410016
e PT-BI/EXG-Mt 65(xt 3s): OK
Frequency Chart Statistical data
Cm: 2,5 (>=2,00) Nm
: (~=1 67) ——- -
cmk: 2,19 (>=1,67) as3s 1 :
uT x-3s x+3s oT Lower tol.: 3.?4 :
23 s
| | Upper tol.: 4,57 4,435
—
Nominal: 4,15
| | . ' 4335 +
| | Maximum: 4,32
I 5/ | Minimum: 4,07 4235 1
| | .
X-Horizontal: 4,2
| 1 | ’ 4,135 +
] ] s: 0,06
I I X +35:4,37 4,035 L
' ' X-3s: 4,04
| 44 | 3,935 +
| | Number of values: 100
| | Angle: 30 3,835 +
| —
Speed: 370 rpm -
3,635 3,835 4,035 4.235 4435 4,635 Precision Class: 2 Toleranz +/-10% ’
Single Value Card
Nm
453 | T T T T T T T T T T T —— o
4,435
x+3s
4,335
4235 | o o 23,:"_“_4!3"2.?13?\.&15‘ &'f!A-M &5, W AVAY S
4,135 @ ¢ Y T &6 o b B va LI '
4,035
3,935
3,835
3735 ——— e ur
Values
1.) 4,21 Nm/34* 2) 4,19 Nm/J35° 3) 422 Nm/32° 4) 4,14 Nm/J32° 5.) 42Nm/34° 8.) 42 Nm/34° 7.) 427 Nm /38" 8.) 424 Nm/34° Q) 415 Nm/ 34" 10.) 422 Nm/33° 11.) 424 Nm/34° 12) 422 Nm/38°
13.) 4,13 Nm/ 34"° 14.) 422 Nm/34° 15) 4,18 Nm/35° 16.) 417 Nm/ 34" 17.) 43 Nm/38° 18.) 4,18 Nm/ 34° 18.) 4,21 Nm/36° 20.) 4.24 Nm/34° 21.) 4,14 Nm/34° 22)) 412Nm/3z* 23.) 4.32Nm/36° 24) 428 Nm/36°
25.) 4,13 Nm/34* 26.) 4.2Nm/35° 27.) 4.22Nm/35° 28) 413 Nm/3a2* 20.) 422Nm/34*° 30.) 4,17 Nm/35° 31) 4,23 Nm/36° 32) 4,22 Nm/35° 33)) 4.14Nm/32° 24) 412Nm/3a2* 35.) 4,26 Nm/35° 28.) 425 Nm/35°
37.) 4,14 Hm/ 347 38) 423 MNm/368° 38) 417 Nm /34" 40.) 4,26 Nm/36° 41.) 4,28 Mm/35% 42) 4,21 Nm/34° 43) 4,18 Nm /34" 44) 4,23 Nm/ 36° 45.) 4,08 Nm/f33° 46.) 4,16 Nm/34° 47.) 4,25 Mm/36° 48.) 4,07 Nm [ 32°
49.) 4,16 Nm/233*® 50.) 4.24 Nm/38° 51.) 4,21 Nm/38° 52.) 4.28 Nm/235° 53.) 424 Nm/36*® 54) 412 Nm/32° 55.) 4,28 Nm/35° 56.) 4.08 Nm/33° 57.) 4.23Nm/34° 58.) 4.23 Nm/35° 58.) 4.25Nm/37* 60.) 422 Nm/24°
61.) 4,18 Nm/34° B2) 416 Nm/34% 63) 4.28 Nm/38% 64) 416 Nm/33° 65) 4.25Nm/35° 868.) 4.18 Nm /37 B87.) 422 Nm/34° 68) 4.2Nm/34° 69) 4.11 Nm/34° 70) 4.2Nm/36° 71.) 425Nm/37* 72) 425 Nm/34°
73.) 4.22Nm/ 34" 74.) 418 Nm/38° T5) 4,19 Nm /36" 76.) 4.20 Nm/3g" 77.) 4.25Nm /36" 78.) 4,18 Nm/ 35" 79.) 4.2 Nm/38" 80.) 4.15Nm/32° 81.) 4.23Nm/34° 82) 4.24 Nm/3g" 83.) 4.15Nm/ 34" 84) 413 Nm/ 34"
85.) 4,168 Nm/34° 86.) 4,08 Nm/31® 87.) 4,23 Nm/38° 88.) 4.24 Nm/36° 80.) 427 Nm/38* 90.) 4,12 Nm/34° 91.) 4,23 Nm/38° 92) 4,17 Nm/33° 93) 4,14 Nm/33° 94) 432 Nm/36° 95.) 4,15Nm/34* 98.) 4,13 Nm/33°
97.) 4,26 Nm/ 36" 88)) 423 Nm/368° 98.) 4.25Nm/35° 100.) 4.23 Nm /38"
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Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.3.1 Screw joint 30° (hard) Set point 4,15 Nm (30%) 25/100

angle (°)
3.602.D96.600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.3.2 Screw joint 30° (hard) Set point 4,15 Nm (30%) 75/100
__________________________________ o

J -5 -

’ -108-105-104-102-100 -9 96 -84 .82 80 -G 66 -84 -62 B0 78 76 -T4 72 70 -GG 66 B4 B2 B0 56 56 54 02 50 4G 46 44 42 40 38 36 34 32 30 -6 26 -4 22 20 BB 420 6 6 402 002 4 6 & 10012 14 16 18 0 2 24 B MO0 R M

angle (°)
3.602.D96.600
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.4 Screw joint 360° (soft) Set point 4,15 Nm (30%)

o= Schrauber: 3.602.096.600 331000130 Angle Exact 12V 12-400 tested at: 13.12.2023 10:55:47 Jung
(ql‘:)j) BOS‘ H Robert Bosch Power Tools GmbH 5 - 12Nm Cell: FTY.0017 / SCS0010C410016
= PT-BI/EXG-Mt 65(x+ 3s): OK
Frequency Chart Statistical data
Cm: 3,95 (>=2,00) Nm
: =16
Cmk: 3,6 (>=1,67) asss |
uT %-3s x+3s oT Lower tol.: 3,74
117
i i Upper tol.: 4,57 4435 +
1 .
Nominal: 4,15
| | . ’7 4,335 +
| 1 | Maximum: 4,26
: » : Minimum: 4,1 4235 1
X-Horizontal: 4,19
| | ! 4,135 +
| | 5: 0,04
! I X +3s: 4,29 4,035 L
' - ' X - 35: 4,08
| | 3935 1
| | Number of values: 100
| | Angle: 360 3,835 +
| |
Speed: 370 rpm -
. '] -
3,635 3,835 4,035 4.235 4435 4,635 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
T e
4,435
4,335
Xx+3s
4,235 M@M
é\#irﬂrzs‘:l#“&v’svf—v‘&r 75'7!VFWZ‘FH5§AJE"\— - - pageo oS B 500
4,135 8 ¢ 8 hd v L] w ¥ A -] o 1" hd
%x-35
4,035
3,935
3,835
3735 —m—m e uT
Values
1.} 4,19 Nm/385° 2) 423 Nm/386° 3) 4,12 Nm/373° 4) 4,23 Nm/385° 5.) 4,13 Hm/f375° 6.) 4,18 Nm/378" 7.) 4,12 Nm /375 B.) 421 Nm/380° 8) 4,15MNm/374° 10.) 4,18 Nm /380 11.) 416 Nm/ 373" 12) 4.2 Nm/384°
13.) 4,19 Nm/ 386° 14.) 4,22 Nm /386" 15.) 4,15 Nm/372° 16.) 4,23 Nm/380° 17.) 4.1 Nm/380° 18.) 4,18 Nm/382° 10.) 4.2 Nm/385° 20.) 421 Nm/386° 21.) 415Nm/372* 22) 425Nm/301* 23) 4,13 Nm/372° 24) 422Nm/ 386°
25) 4,17 Nm/ 3B81° 26.) 4,22 Nm /387" 27.) 416 Nm/370° 28) 419 Nm/384% 29) 416Nm/377° 30.) 4,17 Nm/382° 31) 4.2 Nm/386° 32) 4.25Nm/381° 33) 417 Nm/378° 34) 424 Nm/388° 35) 4,14 Nm/375° 36.) 4,18 Nm/380°
37.) 4.23Nm/ 388° 38) 4.2Nm/384% 30.) 417Nm/378° 40.) 421 Nm/385° 41) 4,12Nm/360° 42) 421 Nm/386° 43) 4.2 Nm/384° 44.) 4.2 Nm/ 386° 45) 4,16 Nm/380° 486) 424 Nm/304° 47) 4,17 Nm/370° 48.) 4,18 Nm/382°
48.) 4,19 Nm/ 384° 50.) 4,21 Nm/386° 51.) 4,15Nm/383° 52) 424 Nm/385° 53) 415Nm/380° 54) 422Nm/382° 55) 4,19Nm/380° 56.) 4.2 Nm/388° 57.) 414 Nm/377* 58.) 421 Nm/388% 58.) 4,18Nm/380° @0 4,18 Nm/370°
61.) 4.2 Nm /386" 62.) 4.26 Nm /396" 63.) 4,10 Nm/380° ©4.) 424 Nm/390® 65) 4,15 Nm/ 384" 66.) 4.2 Nm/380° 67.) 425Nm/385" 08.) 4.22Nm/385° 069.) 4,15Nm/380° 70.) 421 Nm/386° 71.) 4,18 Nm/ 383" 72) 4,19 Nm/ 383"
73.) 4.22Nm/ 388" 74.) 4.26 Nm/385° 75.) 415Nm /371 76.) 423Nm/380° 77) 410 Nm/383° 78.) 4.18Nm/372° 70) 4.2 Nm/383° B0) 4.19 Nm/382° 81) 417 Nm/379°% 82) 424 Nm/391% 83) 413 Nm/375° 84) 4.18 Nm/385°
85.) 4,19 Nm/ 383" B86.) 4,16 Nm /380" 87.) 4,18 Nm/378° &8.) 4,17 Nm/375° 88.) 4,15 Nm/ 377" 80.) 4,19 Nm/383° 91.) 4,18 Nm/380" 02) 423 Nm/380° 93.) 4,15Nm/373* ©4) 42Nm/379"° 85.) 4,11 Nm/ 388 28.) 4,17 Nm/ 380°
97.) 4.2 Nmf386° ©88.) 4.2Nm/385° 99.) 4.16Nm/378° 100.) 4.15Nm/376°
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.4.1 Screw joint 360° (soft) Set point 4,15 Nm (30%) 25/100

- [meun ur

620 600 -580 5600 -540 -520 SO0 480 460 -440 -420 400 -380 -360 -340 320 300 280 260 -240 -220 -200 180 160 140 120 100 B0 B0 40 20 0 20 40 60 8O0 100 120 140 fB0 180 200 20 M40 260 280 300 320 340 3/0 380
angle (°)
3.602.D96.600

Page 45



BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.4.2 Screw joint 360° (soft) Set point 4,15 Nm (30%) 75/100

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

£20 600 -580 560 -S40 -520 500 480 460 -440 420 400 -380 -360 -340 -320 -300 250 -260 -240 220 -200 180 160 -140 120 1000 B0 6O 40 20 O 20 40 B0 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
Angle (°)

3.602.D96.600
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.5 Screw joint 30° (hard) Set point 6,9 Nm (80%)

& BOSCH

Schrauber:

3.602.096.600_331000130 Angle Exact 12V 12-400

tested at: 13.12.2023 10:50:26 Jung

Robert Bosch Power Tools GmbH 5-12Nm Cell: FTY.0017 / SCS0010C410016
PT-BI/EXG-Mt 65(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,53 (>=2,00) Nm
Cmk: 2,31 (>=1,67)
Ne B,
uTt x-3s *+3s oT Lower tol.: 6,21 741 |
| 20 | Upper tol.: 7,59
] inal: 6,9
| 16 | No.mmal 5,8 721 4
| 15 | Maximum: 7,15
: / 13 : Minimum: 6,73 701 1
| | X-Horizontal: 6,96
| / | s: 0,09 681 +
| 6 | Xx+3s:7,23
: : X - 35: 6,69 661 +
I 3 I Number of values: 100
6,41 +
| | Angle: 30 i
| I —
Speed: 370 rpm 61
. a r: -
6,11 6,31 6,51 6,71 6,91 711 7,31 7,51 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
- - - - - - - - - - —- - —————————————————— — — — — T
7,41
7,21 x+3s
o <2 7/\4 AAA;‘S\'M‘EM—M&A% 1/\ AnA L\'
l_“d_ __'&-d__' L WANTAN v
6,81 1 v ‘\/ V ¥ e &y
x-35
6,61
6,41
2] ————— e uT
Values
1.) 6,87 Nm/33® 2) 692ZNm/33° 3) 7 HNm/34° 4) 6,95 Nm/33° 5.) 6,87 Nm/34® 6.) 6,87 Nm/32® 7.) 688 Nm/34° 8) 6,868 Nm/33° 8) 7.1 MNm/35° 10.) 7.12Nm/[37* 11.) 6,92 Nm/33° 12.) 6,87 Nm/ 34°
13.) 6,02 Nm/ 34* 14.) 7.01 Nm/35* 15.) 7.00 Nm/38° 16.) 7.07 Nm/35* 17.) 7.01 Nm/ 34° 18.) 6,81 Nm/34° 18.) 6.9 Nm/34° 20.) 7.04 Nm/36° 21.) 6.9Nm/34° 22) 7.04 Nm/38° 23) 6.02Nm/34* 24) 6,06 Nm/34®
25.) B6,95Mm/ 33" 26.) 7Nm/35° 27.) 7.02Nm/34° 28.) 7.06 Nm/f38° 28.) 6,96 Nm/34° 30.) 7 Nm/34° 31) 6,82 Nm/32° 32) 6.93 Nm/34° 33) 7.01 Nm/34° 34) 7 Nmi34® 35.) 6,87 Nm/ 33" 368.) 6,94 Nm/34%
37.) 6.86 Nm/32* 28.) 7 Nm/35° 20.) 7,15 Nm/35° 40.) 6,08 Nm/34* 41) 6,97 Nm/34° 42) 7.08 Nm/36° 43.) 6,72 Nm/32° 44) 6,02 Nm/33° 45.) 6,95 Nm/323° 46.) 6,07 Nm/34° 47.) 7.04 Nm/ 35° 48.) 7.08 Nm/37*®
48.) 8,9 Nm /34% 50.) 689 Nm /34 51.) 7,07 Nm/35% 52.) 7.02Nm/35° 53.) 6,86 Nm/34° 54) 7,1Nm/37* 55.) 6,92 Nm/35° 56.) 6.88 Nm /33" 57.) 7.04 Nm/34° 58.) 7.07 Nm /34" 58.) 6,86 Nm/ 33" 60.) 7.02 Mm/35%
61.) 6.9 Nm/32° 62.) 6,92 Nm /33" 63.) 6,94 Nm/34° 64.) 7.12Nm/36° 65.) 7.03 Nm/38° 86.) 7.01 Nm/34° 67.) 6.92Nm/34° 68.) 6,89 Nm/33° 69.) 7.07 Nm/36° 70.) 6.9 Nm/34° 71.) 7.02Nm/ 35" 72.) 6.9 Nm/34°
73.) B.75Nm/ 33" T4.) 6.96 Nm/35° 75) 6.9Nm/34° T6.) 7.04 Nm/f35°% 77.) B.88Nm /33" 78.) 7.07 Nm/35° 78.) 6.87 Nm/33° 80.) 6.84 Nm/33° 81)) 6.95Nm/34° 82) 7.03 Nm/34° 83.) B6.891HNm/34° 84.) 6.92 Nm/35%
85.) 6,75 Nm/ 33" 86.) 6,97 Nm /34" 87.) 7.07 Nm/38° 88.) 7.14 Nm/38" 89.) 6.84 Nm/ 33" 80.) 6,96 Nm/34° 91.) 6.85Nm/34° 92) 6,86 Nm/33° 83.) 7.12Nm/36° 84) 6,94 Nm /34" 85) 6,94 Nm/34° 98.) 7.04 Nm/36°
97.) B6.84 Nm/ 33" 98) 6.78 Nm/32° 899) 7.06 Nm/35°% 100.) 6.98 Nm /35
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.5.1 Screw joint 30° (hard) Set point 6,9 Nm (80%) 25/100

— (256,351 ut

04

106104 102100 -95 96 94 82 -90 88 86 %4 52 80 .78 76 -74 72 70 B8 66 B4 B2 60 58 -56 -54 52 50 45 46 44 42 40 35 36 34 3230 26 -6 oM 22 2016 16 A4 240 8 6 4 2 0 2 4 6 & 10012 14 16 18 20 2 M 2 28 30 32 H
angle (°)
3.602.096.600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.5.2 Screw joint 30° (hard) Set point 6,9 Nm (80%) 75/100

__________________________________ 568 —— e

- 1
£ 18-
£ 34-
EEPE
g
B3
= 1
287
257
24+
224
29
187
16+
14+
124
19
087
05+
047 i
024
07
027
047

-106-104-102-100 98 -95 -94 92 90 83 86 -84 -B2 B0 7B 76 74 72 70 -6 66 64 62 -60 -5 -6 64 52 G0 4 45 44 42 40 38 36 M 32 30 28 26 4 22 0 4B A6 A4 A2 40 B 6 4 2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 3
Angle (°)
3.602.D96.600
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‘ BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.6 Screw joint 360° (soft) Set point 6,9 Nm (80%)

/.'-_'*-\\ Schrauber:  3.602.096.600_331000130 Angle Exact 12V 12-400 tested at: 13.12.2023 10:45:28 Jung
@ Bos‘ H Robert Bosch Power Tools GmbH 2,5 - 9 Nm Cell: FTY.0017 / SCS0010C410016
P PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Nm
uT x3s xt3s oT Lower tol.: 6,21
24 741 +
i 73 | Upper tol.: 7,59 '
™ inal: 6,9
| | Nominal: 6,9 701 +
| | Maximum: 7,08
| | Minimum: 6,78 701 4
| | '
| | X-Horizontal: 6,94
| ] 5: 0,06 681 +
| | x+3s:7,12
: : x-3s:6,77 661 -
| | Number of values: 100
641 1
| | Angle: 360 ’
| |
Speed: 480 rpm o1
6,11 6,31 6,51 711 7,31 7,51 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
—_——————————_——,——,e—e——_—_————_——————_———— e ——————_—— — — — — — — — T
7,41
7,21
x+3s
o1 S AN pn e AR Sran, Suss_pota, PR Mﬁq&ﬂggﬁﬁén%apﬁﬁuqﬂg&ﬁl
T § © v L L] 1§ 5
6,81 s 4 v
x-3s
6,61
6,41
2] ——m—_———————— e —— uT
Values
1.) 7.01 Nm /373" 2) 6,94 Nm/371* 3) 8,806 Nm/370° 4) T MHm/374° §) 7.07 Nm/383° 6.) 6.88 Nm /350% 7.) 7.08 Nm /385" 8.) 6,88 Nm /385" 9) 688 Nm/378° 10.) 6,94 Nm /367" 11) 699 Nm/380° 12) 682 Nm/373%
13.) 6,98 Nm /378" 14.) 6,94 Nm /373° 15) 6.9 Nm/372° 18.) 6,98 Nm/382° 17) 7.01 Nm/385° 18 6,84 Nm/386° 10 7.05Nm /385" 20.) 6.82 Nm /384 21) 894 Nm/380° 22) 7.05NMm/385° 23) 687 Nm/375° 24 6.67 Nm/378°
25.) 6,96 Nm /374" 26.) 6.94 Nm/366° 27) 688 MNm/359° 28) 7,04 Nm/380° 29) 6,96 Nm/366° 30) 697 Nm/373" 31) 6.98 Nm/380° 32) 6.85Nm/356° 33) 8,94 Nm/370° 34) 6097 Nm/3808° 35) 7.03Nm/380° 38.) 6.04 Nm/366°
37.) 6,98 Nm /371" 3B) 6.93 Nm/364° 30)) 6,88 Nm/382° 40) 7,02 Nm/374° 41) 698 Nm/375" 42) 693 Nm/380° 43) 7.02Nm/377° 44) 6.86 Nm/358° 45) 894 Nm/362° 46) 7.01 Nm/376° 47) 681 Nm/3684° 48)) 6.08 Nm/373°
49.) 6,97 Nm /374" 50.) 6.87 Nm /364" 51.) 6.95Nm /366" 52.) 6,83 Nm/385° 53) G692Nm/378° 54.) 6,88 Nm/366° 55) 06,84 Nm /371" 56.) 6.9 Nm/3064° 57.) 6.92Nm/368° 58.) 6,98 Nm/374° 50) 686 Nm/370° 60.) 6,86 Nm/3866°
61.) 6.97 Nm/374% 62.) 6,87 Nm/368° 63.) 6,80 Nm/389° 64) 7,01 Nm/378° 65) 695Nm/373° ©66) 685Nm /373" &7) 6.99 Nm/376° G&8.) 6.9 Nm/3864° 69.) 8,99 Nm/376° 70.) 694 Nm/372° 71) 70ZNm/380° 72) 691 Nm/387
73.) 7.01 Nm/380° T4.) 6.91Nm/365° 75.) 691 Nm/388° 7T8.) 7HNm/378" T7.) B8.85Nm/374° 7TB) 695Nm/381° 70) 6.95Nm/378° 80.) 6.87 Nm/371® B81) 892 Nm/378° 82.) 7MNm/384° 83) BOTNm/371° 24) 6.88 Nm/366°
85.) 6,93 Nm /373 86.) 6,78 Nm/353° 87) 685 MNm/370° 88) 6,96 Nm/373* B89) 696Nm/374° 00) 691 Nm/380° ©1) 680 Nm/388° ©2) 693 Nm/372° 03) 888 Nm/368° ©4) 605MNm/375° O5) 608 Nm/380° 96.) 6.81 Nm/360°
97) 6.88 Nm /382" 88) 6.87 Nm /362° 90.) 6.88 Nm /365" 100.) 7 Nm/378°
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Machine capability test ANGLE EXACT 12V-12-400 with 180W

Torque (N m)

2.2.6.1 Screw joint 360° (soft) Set point 6,9 Nm (80%) 25/100

O o .1 . L
7'2'; Result Result
7 P oM,
B 'L‘I'I 1ol T
BE- |
B
LT|

=2 5 = o - = = = R T o fa xa
= Fr R W Br = R T T D k3 R e TR D0 e R e @

52— ———————————————————————————————————————————————————————————————— =

=)
I Y

20 600 560 560 540 520 500 460 -4E0 440 420 400 -3B0 -360 340 320 300 280 -2600 240 220 -200 180 160

\
——T1
\
|
\
\
\
\
\
\
\
\
|
\
\
\
\
\
\
|
|
\
\
\
\
|
\

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

-S40 420 00 80 60 40 20 0 20 40 G0 &0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
Angle (°)

3.602.D96.600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

Torque (N m)

P

== 2 5 o oo -~ R3oRa o ra R
= Fe D To R O T = T2 R T Wk R R T @ W

=™

T

2.2.6.2 Screw joint 360° (soft) Set point 6,9 Nm (80%) 75/100

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 L T A
20 600 -580 -560 -S40 -520 -500 -480 -460 440 -420 -400 -380 360 -340 -320 300 280 260 240 220 -200 180 160 140 120 100 B0 60 40 20 0 20 40 G0 &0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
Angle (°)
3.602.D96.600
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.7 Screw joint 30° (hard) Set point 8,0 Nm (100%)

& BOSCH

Schrauber:

3.602.096.600_331000130 Angle Exact 12V 12-400

Robert Bosch Power Tools GmbH

2,5 - 9 Nm

tested at: 13.12.2023 10:40:04 Jung

Cell: FTY.0017 / SCS0010C410016

PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Nm
3 S
uT x-3s5 x+3s oT Lower tol.: 7,2
18 8,6 +
i _ i Upper tol.: 8,8
16 .
| | Nominal: 8 8,4 —+
| /"“ | Maximum: 8,27
2 - . 82 +
: \ : Minimum: 7,83 !
10 1 D X-Horizontal: 8,06 g 1
| L |
] - ] s5:0,11
| | X + 3s: 8,38 78 T
I I x-3s:7,75
| 3 | ! 7.6
| | Number of values: 100
| | Angle: 30 74 T
1 S —
Speed: 480 rpm .
7.1 7.3 7.5 77 7.9 81 83 85 87 89 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
88 —m——————————— e — e ——————— — — — — — — — 0T
8,6
84 x+3s
- &MMM Azér —M"’W *‘A—A-ﬂ— —r‘\v
s —= - AW A"k— - ﬂ—ﬁ:—z\ﬁ\—.—.ﬁr—— AT P
Y y g Wy - 8 ee { ¥ o0 % V N T v o \./ L A
7,8
' x-3s
7,6
7,4
72 —m—m———————— e e — — uTt
Values
1.) 8,08 Nm /35" 2) 821 Nm/35° 3) 821 Nm/3g" 4.) 8,08 Nm/35% §) 7.87 Nm/32* B) 8.07 Nm/34° 7.) 8,26 Nm /38" 8.) 8,08 HNm/34° 8) 827 Nm/35° 10.) 7.87 Nm/33° 11.) 814 Nm/34% 12) 8,13 Nm/34°
13.) 8.08 Nm/34° 14) B,12Nm/35° 15) 8,04 Nm /33" 16.) 8,14 Nm [ 35° 17.) 8,189 Nm/34° 18.) 8,23 Nm/35° 18.) 8,15 Nm [36% 20.) 8,06 Nm/34° 21) 8,18 Nm/34° 22) 7.95Nm /3 23) 804 Nm/34% 24) B.23Nm/35°
25) 8.22 Nm /36" 26.) 8,08 Nm /34 27) B8.03 Nm/34° 28.) 8,04 Nm/34° 29.) 8,08 Hm/34° 30) 824 Nm/37° 31.) B.04 Nm [34% 32) T7.92 Nm/33° 33.) 8,1 Nm/33° 34) 7.92 Nm/33° 35) 815 Nm/35% 36.) 8.24 Nm/36°
37.) 817 Nm/34° 3B) T.9BMNm /34 30) B.19 Nm/34° 40.) 8,04 Nm [ 34° 41.) 7,95 Nm/34° 42) 8,18 Nm/34% 43) B.04 Nm /33% 44.) 8,00 Nm /35° 45) 7,95 Nm/34° 46.) 7,96 Nm /33" 47} 7,86 Nm/3z2* 48.) 8,10 Nm /36°
48.) 8.07 Nm /35" 50.) 8.01Nm /34 51) 8,18 Nm/35° 52.) 8,14 Nm/34° 53.) 8,09 Nm/34° 54.) 8,08 Nm/34° 55.) 8,05 Nm/34° 56.) 8.06 Nm /35" 57.) 8,03 Nm/34° 58) 7.91 Nm/3z2® 58.) 817 Nm/36° 60.) 8.15Nm/35°
B1.) T7.97 Nm/34° B2.) T.98Nm /34 63) 8,12 Nm/34° B4.) 7.88 Nm/34° 85.) 7,94 Nm /33" B86.) 8,04 Nm/34® &7.) B.18 Nm [36% 68.) 8.07 Nm/34° 69.) 8,13 Nm /35" 70.) 7.9 Nm/33" 71.) 803 Nm/35% 72) B.,02 Nm/34°
73.) 8.15Nm /36" T4) T.BBMNm/33* T5) 7.96 Nm/33° TA.) 7.9 Nm/34° T7.) 7.91 Hm/32* T8} 8,09 Nm/34% TB.) B.08 MNm/35% 80.) 8.03 Nm /33" 81.) 8,19 Nm/36° 82)) 8,09 Nm /34* 83) 792 Nm/3z* £84.) 8,00 Nm/34°
85.) 8.2 Nm /35 B86.) T.98 Nm /34 B87) 8,12 Nm/34° 88) 7.83 Nm/32° 89.) 8,08 Nm/34° 80.) 8,03 Nm/34% 91} 8,14 Nm [34% 92) T.98 Nm/34° 83.) 8,08 Nm/34° 84) 7.85Nm /32" 85) 816 Nm/36% 96.) 8.2Nm/35®
97.) 8.08Nm/34° 88) 7.97Nm/33* 99) 8.01Nm/34° 100) 7.81 Nm/32*
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Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.7.1 Screw joint 30° (hard) Set point 8,0 Nm (100%) 25/100

— (258225

84- Result Result
B2 ? LT now| _ur_ ybm
B —l—
IEE
76
74
A +
7
63-
66-
TE
£2-
E
58-
56-
54-
52-
53
ITE
46-
TE
IVE

Torque (N m
e
it

™

A e B B e e o e e L s L B e e A e e S A N
100 -85 -0 -85 80 75 -0 -85 60 -55 50 45 -0 .35 30 5 20 415 410 5
Angle (°)
3.602.D96.600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.7.2 Screw joint 30° (hard) Set point 8,0 Nm (100%) 75/100

62 Result Resuli

_——————————————— - —
184
154

.35
Angle (°)
3.602.D96.600
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.8 Screw joint 360° (soft) Set point 8,0 Nm (100%)

/."--~\ \ Schrauber: 3.602.096.600_331000130 Angle Exact 12V 12-400 tested at: 13.12.2023 10:35:02 Jung
@ Bos‘ H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 / SCS0010C410016
e PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Nm
( 88 — s
Lower tol.: 7,2 |
uTt %-35 x+3s oT ! 8,6 + |
20 Upper tol.: 8,8 |
| | . I
| 1 | Nominal: 8 84 + |
| | Maximum: 8,18 '
- 82 +
| 1313 N | Minimum: 7,71 ’
| | .
| | X-Horizontal: 7,95 8 L
| 9 | s:0,1
I . I X + 3s: 8,26 78 T
| | x-3s:7,64 76 1
| | Number of values: 100
| | Angle: 360 74 T
| — |
Speed: 480 rpm .
] . . ’ -
7.1 7.3 7,5 7 7.9 81 83 85 87 89 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
88 —m—m——————————————————— e ——————————— — — — — — — — — — T
8,6
8,4
x+3s
8,2
8
7,8
76 x-3s
)
7,4
712 —————————— e e —— uT
Values
1) 8,1 Nm/404° 2) 8,1Nm/400° 3) 8,01 HNm/383° 4.) 8,04 Nm /385" 5) 8,02 Nm /384" B.) 7.95Nm/401*% 7.) 8,07 Nm/412* 8.) 8,06 Nm /407" 8) &Nm/380° 10.) & Nm/384° 11.) 8,04 Nm/386° 12) 8.07 Nm/380%
13.) 8.09 Nm/383% 14) 8,18 Nm [408° 15) B.15MNm/403° 18.) 7,24 Nm/387° 17.) 8,02ZNm/387° 18) 8,07 Nm/401* 18) 7.98 Nm/388° 20.) 8.07 Nm/400° 21.) 799 Nm/401° 322) 798 Nm/382° 23) 808 Nm/408° 24) 7.97 Nm/388°%
25.) 8,04 Nm /408" 26.) 7.97T Nm /397" 27) 7,99 Nm/381° 28) 7.85Nm/378° 20.) 808Nm/381° 30) 705Nm/376° 31) 8,00 Nm /383" 32) 8.02Nm/386° 33) 8Nm/386° 34) 793 Nm /383" 35) 7.88Nm/380° 36) 7.90 Nm/383°
37.) 7.82 Nm/378% 3B.) T.98 Nm/382° 30) 8 Nm/398° 40.) 8,1 Nm /383" 41.) 8,01 Nm/382° 42) 81ZNm/402° 43) 8,12 Nm/385° 44) 8 Nm /395" 45) 8,01 Nm/381° 46) 7,09 Nm/381° 47) 7,98 Nm/389° 48) 7,88 Nm/391°
48.) 8.01 Nm /394% 50) T7.94 Nm/400° 51.) 8.08 Nm /407 52) 798 Nm/401* 5§3) 797 Nm/308° 54) B805MNm/387° 55) T7.98 Nm/398° 58.) 8.01 Nm /384 &7.) 795Nm/382° 58) 789 Nm/377° 50) 797 Nm/380° 60) 7.94 Nm/381°
B81.) 8.04 Nm /387 62.) 8.05Nm/382° 63) T.8BMNm/376° 64) 783 Nm/ /376 65) 794Nm/303° 66) 7T7ENm/387° 6&7) 7.87 Nm/381° 68.) 7.87T Nm/382° 69.) 7.9 Nm/370° 70.) 7.B4 Nm/375° 71) 7.9Nm/381° T2) 7.88 Nm/380°
73.) 7.87 Nm/380° T4) T.B2MNm/385° 75) T.83MNm /385 TB.) 7.73Mm/378* 77.) TO5Nm/388° 7TB) T 7INm/3TE" TO) T.B2MNm/384° 80.) T.91 Nm/ 384 B81) 7O5Nm/380° 82) 7.71MNm/362° 83) 7BENm/378° 84) 7.73 Nm/385%
85.) 7.8 Mm/3F2" 86.) T.93 Nm/382° 87) T.98MNm/381° B88.) 7.74MNm/371* B89.) 797 Nm/385° ©0) 7.9 Nm/377° 91) 7.81Nm /374> 92) T.B8MNm/ 384 03) TB7Nm/380° ©4) 7.83Nm/376° 0O5) 788 Nm/391° 98) 7.8 Nm/386°
87.) 7.868 Nm/372% 8B) T7.83 Nm/368° 29) T.85Mm /377" 100} 7.72 Nm/380°

Page 56



BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.8.1 Screw joint 360° (soft) Set point 8,0 Nm (100%) 25/100

-850 600 -850 -500 450 400 350 300 250 200 150 100 50
Angle (°)
3.602.D96.600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.8.2 Screw joint 360° (soft) Set point 8,0 Nm (100%) 75/100

L e . e e 1
B30 600 -550 -500 -450 -400 -350 -300 -250 -200 -150 -100 -50
Angle (°)
3.602.096.600
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BOSCH

Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.9 Screw joint 30° (hard) Set point 9,0 Nm (additional)

== Schrauber:  3.602.096.600_331000130 Angle Exact 12V 12-400 tested at: 14.12.2023 11:04:07  Jung
@ Bos‘ H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 | SCSO010C410016
e PT-BI/EXG-M Gs(xt 3s): oK
Frequency Chart Statistical data
Cm: 2,62 (>=2,00) MNrm
Crmk: 2,61 (>=1,67) e - e
uTt %35 - x+3s oT Lower tol.: 8,1 9,7 -
Upper tol.: 9,9
=30 . i
I 18 | : Mominal; 9 9.5
| - | Maximum: 9,27 9,3 1
| /-\ | Minimum: 8,69
| | ) 9,1
I I ¥-Horizontal: 9
] | s:0,11 8.9 4
I 8 I X +35:9,34
I l ¥ 8,7
I o I x - 35: 8,65
8,5
I 3 I Number of values: 100 ’
| | Angle: 30 83 4
L I Speed: 480 rpm -
8 82 84 8,6 88 3 52 34 5.6 34 10 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
99 | —m———— e e — — — — — — — 0T
9,7
9,5
53 n+3s
o1
B9
8,7 x-3s
85
8.3
Bl — e e e e e e e e e e e e e e e T e e e T e e e = L]
Values
1) 813 Hem i34 Z) BISHmIIT 1) ROBNmI3Y  4) GO0BNmI  5) BESMm/3 B} GU3Mm/3 1) BEINmMI3T &) BIBNm/3  B) GOZNmM/33' 10} BITHmI35®  11) G13Nm{34"  13) B4 Hmiaw
13} B W s By M) BRSNmIIE 18) ST NmIMY 1) B0ENm M 170 GOTHm/ MY TR} BB Men/32* TR0 BTTNmIWY 3D BB MMM 31) A0THm/ 3R E) RIIMm IS T AT N 3 24 @ Nm/
25 005 Men S 34" M) 027 Hm 38" 27.) S04 Nmi33" 2] 0,08 Mm 3T 20.) BST MmJ33" 30} DN 34 31 9,18 NmJ 340 2 007 Men S 34" 33 807 Mm /33 M GO Men F 34" 3%} 5,08 Wm/ 33" 30.) .02 MmJ34"
37.) 0.4 Men S350 39) SO5NMI3Z 30) BOTMmI32®  40) DOTMe I3 41) BOTNmI34 42} BEONm/31T  43) SOINmMIB®  44) QAMNs/3  45) 000N/ 28] BESMmIII® A7) S7TNm/3T 48 GO1NmI34
4. BVEMNm 4 80.) 9.02Mmr3a® 51) BS1NmJs32* B2) G0 M 34 83) 882 Nm /32" B4} 800 Nen /34" 858.) ®.04 Nm 33 58.) 9.08 Mm /34" 87) 9,08 Nm 223" S8 903 Nm 34" B8) 9.01 Nm /23" B0.) B8 Nm/34"
B1.y BT M S 3E" 82.) @04 Hmi33" 03.) BE1 NmJ31" o) @0 Mm 3T 05.) B.73 Nm/30" B0} BBT Men /34" B87.) .14 Hm 33" BEL 006 Men S 33" BE) 897 Hm/ 33" Ty ET% Men F31" T} 8,70 Nm /32" 72.) B.BOHNmJ3Z*
T 0.0 e 330 TA) GOSMmI3F TE) BSAMNmI3I  TE) DOSMmB  TT) BAZMNm32  TH) BOSMm MY TO) GOZMmI3R B0} BETHmIM' B0 BSBNm/IX B2} BTTHEI3D® B3 BOBNm/EF B4 BESHmi32
S5} 903 Km /34" B8.) 88T Nm/34" 8T @Mm/3M4" B G0 M4 BG.) BUE2 NmJ32* S0} B.08 Mem /33" 1) 878 Mmooz B2} 807 M xe B3] 8,80 Nm /23" B BT Mm 33 G5 .04 M/ 34" ©0.) P08 Nm f 34"
7.} 8,09 M 34" 98.) S82Nm I3z 90.) 902 Nms33" 100} ©,04 N/ 34"
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

Torque (N m)

2.2.9.1 Screw joint 30° (hard) Set point 9,0 Nm (additional) 25/100
m

-100 -85 -0 -85 -50 15 -0 £5 60 55 -50 45 -40 35 30 25 -0 -15 -0 ]
angle (°)

3.602.D96.600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.9.2 Screw joint 30° (hard) Set point 9,0 Nm (additional) 75/100
—————————————————————————————————— T T T T T T T T T T T T

3.602.D96.600
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. BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.10 Screw joint 360° (soft) Set point 9,0 Nm (additional)

o= Schrauber: 3.602.096.600_331000130 Angle Exact 12V 12-400 tested at: 14.12.2023 11:00:09 Jung
ﬁiﬁ)) BOS‘ H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 / SCS0010C410016
s PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Cm: 3,83 (>=2,00) Nm
Cmk: 3,64 (>=1,67) 99 1
uT %35 x+3s oT Lower tol.: 8,1 1
26 9,7
i N | Upper tol.: 9,9
- - 9 5 4
| | Nominal: 9 '
| | Maximum: 9,16 93 +
| 1]'\ | Minimum: 8,76
| - 15 | . 91 +
| | X-Horizontal: 8,95
| ; | 5:0,08 89 1
: . : x+3s:9,19 87 |
| | x-3s: 8,72
a4 1
| I Number of values: 100 85
: : Angle: 360 83 +
Speed: 480 rpm g1
. a '] -
8 8.2 84 86 88 9 3.2 2.4 26 9.8 10 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
99 - —-—------- - - - - - - - — - — —— - ———— — — — —— — — — — — — — 0T
9,7
9,5
9,3
x+3s
9,1
8,9
8,7 x-3s
8,5
83
81 ————— e ——— e —————— e — ur
Values
1) 8.95Nm/372* 2) 887 Nm/370° 3.) 8 Nm/379° 4) 9 Nm/377° 5.) 9,08 Nm f382° 8.) 8,83 Nm/382° 7.) 8,86 Nm/374° 8) B,86 Nm/ 364" 8) 8.91MNm/ 36" 10.) 9@ Nm/371* 11.) 9,16 Nm/384% 12 9,04 Nm/ 374"
13.) 8,99 Nm/ 369° 14.) ©,03 Nm/373® 15) £,85Nm/388° 16.) 9,08 Nm /387" 17.) 885Nm/ 371" 1€.) 9,04 Nm/382° 18.) 8,01 Nm/375° 20.) 897 Nm/374° 21) 888 Nm/377* 22) 880 Nm/378% 23) 9,12Nm/385° 24) 8,88 Nm/368°
25.) 8.98 Nm /374" 26.) 8.87 Nm/386% 27.) 9.03 Nm/376° 28) 9.02Mm/372* 20 O Nm/373" 30.) 8.7 Nm/374° 31) B.97 Nm/368° 32) 898 Nm/372° 33) B890Nm/388° 34) 9.04Nm/374* 35) 9.08Nm/378% 38.) 8.9Nm/S364°
37.) 9.1 Nm/380° 38.) 8,84 Nm/283° 38.) 8,05Nm/378* 40.) 9,07 Nm/378° 41) 888Nm/371* 42) 801 Nm/372° 43.) B98Nm/370° 44) 599 Nm/370° 45) 9,04 Nm/376* 48) 890 Nm/378* 47.) & Nm/382° 48.) 8,82 Nm/ 385°
48.) 8.97 Nm/381° 50.) 8.87 Nm/389% 51.) 897 Nm/377* 52) 8.06Mm/ 378" 53) 8.93Nm/377° 54) 8.B8Nm/368° 55) BO1Nm/373" 56) 892 Nm/370° &7.) 880 Nm/363° 58) 9.01 Nm/373® 59) 8.97 Nm/373* 6&0.) 8.85 Nm/382°
@1.) 8,93 Nm/ 375 62.) 88Nm/358" 63) E88Nm/368° 64.) 806Nm/360° 65) 9,03 Nm/376" 66.) 8,923 Nm/366° 67.) B98Nm/377° 68.) 8.8 Nm/360° 69.) 9.04 Nm/375° 70.) 896 Nm/374" 71.) 9,06 Nm/388" 72) 881Nm/3T5"
73.) 9.01 Nm/384° 74) 88Nm/386° 75) 888Nm/370* 76) 882Nm/377* 7T7) 892Nm/376° 78) B83Nm/378° 79) BA7Nm/368° B80) B8B83 Nm/375° 81) 892Nm/372* 82) 863 Nm/378* 83) 8.03Nm/384° B84) 881 Nm/ 365
85.) 8,95 Nm/ 376 86.) 8,76 Nm /359" 87.) E,85Nm/361° &8) 806Nm/375" &0.) 8981Nm/370" 90.) 8,84 Nm /365" 91.) BE83Nm/363° 92) B85 Nm/360° 93) 8B83INm/361° ©4) 867 Nm/379" ©5) 0,04 Nm/ 385" ©6.) 8,83 Nm/ 366
97.) 8,93 Nm /376 98) 897 Nm /380" 98) 8.8 Nm/375° 100.) 9,02 Nm / 387*
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.10.1 Screw joint 360° (soft) Set point 9,0 Nm (100%) 25/100

06 | ‘
I B e B B L L LA L 1 B e O B B o
620 BOD 580 -S60 -S40 520 500 480 460 440 420 400 330 360 -M0 30 300 280 D60 240 -220 200 180 160 440 120 00 B0 B0 40 0 0 20 40 G0 B0 100 120 140 160 180 200 220 240 260 280 300 30 M0 WO 380
Angle (%)
3.602.D96.600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.2.10.2 Screw joint 360° (soft) Set point 9,0 Nm (100%) 75/100

LLE ‘

L B L o o o e e B B L L B B o o B e L B e B L B B L L L B L B B L L B R B

620 600 580 560 -S40 520 500 480 460 440 420 -400 330 360 -340 30 300 280 D60 240 4220 200 480 160 140 120 400 B0 60 40 20 0 20 40 B0 B0 100 120 140 160 180 200 220 240 2650 280 300 320 MO IO 380
angle (°)

3.602.D96.600
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‘ BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3 Machine capability analysis 331 000 145 (480 rpm)
2.3.1 Screw joint 30° (hard) Set point 2,5 Nm (0%)

/.:~ . Schrauber: 3.602.D96.600_331000145 Angle Exact 12V 12-400 tested at: 13.12.2023 14:15:54 Jung
@) BOS' H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 | SCS0010C410016
— PT-BI/EXG-Mt Gs(x+ 3s): OK
Frequency Chart Statistical data
Cm:2,13 (>=2,00) Nm
Cmk: 2,04 (>=1,67) 2,75 +
uTt %35 x+3s oT Lower tol.: 2,25 27 +
1616 .
i i Upper tol.: 2,75 265
— . 65 1
14 Nominal: 2,5
| 13 | , o 26 &
| ~ | Maximum: 2,6 !
| y \ 10 | Minimum: 2,44 255 T
| B | .
| | X-Horizontal: 2,51 2,5 4
| | s: 0,04
6 2,45 +
| [ x +3s:2,63
| | . 2,4 +
I 3 | x-3s:2,39
| | Number of values: 100 235 +
: | Angle: 30 23 +
|
Speed: 480 rpm -
2,15 2,25 2,35 2,43 2,55 2,65 2,75 2,85 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
275 —m———————e— e e ——_——— e ——_——— e ——— — — — — OT
2,7
2,65
2,6
2,55
2,5
2,45
2,4
2,35
2,3
225 @ ——— e — uT
Values
1) 25Nm/ 34" 2) 252NmJ34° 3 251 Nm/35° 4) 253 Nm/34° 5) 248Nm/35° 8.3 2.53 Nm /38 7.) 255Nm/35% 8.) 2,51 Nm/ 36 9) 2.5MNm /38" 10.) 2,56 Nm /36° 11.) 248 Nm/36° 12) 2.52 Nm /35"
13) 2.8Nm/386° 14) 253 Nm/35° 15) 248 Nm/35° 18.) 2,56 Nm [/ 37° 17.) 2.47 Nm/35° 18) 2,56 Nm /37" 18) 2.40 Nm /35% 20) 2.54 Nm /36" 21) 253 Nm /37 22) 251 Nm/35°% 23) 247 Nm/35° 24) 2.55Nm/38°
26.) 248 Nm/37° 26.) 253 Nm/35° 27.) 2,48 Nm/34° 28) 2,51 Nm/36° 29.) 2,5Nm/35° 30.) 2,53 Nm/326*° 31) 2,54 Nm /34 32) 246 Nm /34" 33) 2,48 Nm/3g" 34) 2,51 Nm/324° 35) 2.45Nm/34°% 26.) 2,56 Nm/38°
37.) 254 Nm/37° 38.) 247TNm /34" 30.) 2.,5Nm/38° 40.) 2,48 Nm/ 38° 41.) 247 Nm/ 34" 42) 2,53 Nm/35° 43.) 2.40 Nm /34" 44) 2,52 Nm /35" 45) 25Nm/ 34" 46.) 2,57 Nm /40" 47.) 2,49 Nm/35% 48) 2,56 Nm /37"
49.) 2,58 Nm /38" 50) 248 Nm /36" 51.) 2,49 Nm/34° 52) 2.55Nm/ 36" 53.) 2,56 Nm /37" 54.) 2,49 Nm /36" 55.) 2,54 Nm /36" 58.) 2.5Nm/35° 57.) 2,52 Nm /3T 58.) 2,52 Nm /36 58.) 2,51 Nm /36" 60.) 2.57 Nm/3@®
&1.) 244 Nm[36° 62} 254 Nm/[39° 83) 2.48 Nm/36" B84.) 2,51 Nm/ 368" B85.) 2,52 Nm/37" B6) 2,49 Nm/34° B7.) 247 Nm/35° 68.) 2.52 Nm /38" G9.) 2.48 Nm/34® 70.) 2,55 Nm /33° 71) 2,53 Nm/36° T2) 247 Nm/36°
T3.) 2.52 Nm/[36° T4) 254 Nm/36° 75) 2.45Nm/35° 768.) 2,52 Nm/38° T7.) 2.48 Nm/35° 78) 2,56 Nm /37" T} 248 Nm/34° 80.) 2.58 Nm /38" 81) 2.44 Nm/3g" 82) 2,55Nm /40° 83) 2,57 Nm/37* 84) 240 Nm /36
85.) 2.47 Nm[36° 86) 250 Nm /38" 87) 2.48 Nm/35" 88.) 2.54 Nm/37" 82.) 2.40 Nm/33° 80) 2.51 Nm /34 91) 2.48 Nm /34° 92) 2.58 Nm /38" 93) 2.44 Nm/35" 84) 251 Nm /37" 85) 257 Nm/37* 96.) 2.5 MNm/ 37"
97.) 2.48 Nm/34° @8) 257 Nm /38" ©90.) 2.45Nm/35° 100.) 2,53 Nm/37°
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Machine capability test ANGLE EXACT 12V-12-400 with 180W

Torque (N m)

2,53— ———————————————————————————————————————————————————— o
2,4-3
2,3-3
22-

21-

2.3.1.1 Screw joint 30° (hard) Set point 2,5 Nm (0%) 25/100

039-

08-

07-

0§-

05-

04-

03-

02-

01-

014

B L L L B L e B R L L B B L S B B S B L S B N L B L L B R o R B B S S e L L B B I I I i B A A S LS L RaA REE e
-104-102-100 -85 -86 -84 92 .90 B8 -B6 -84 G2 B0 78 76 T4 72 Y0 -BG 66 B4 B2 B0 55 98 04 52 G0 40 46 44 42 40 35 36 34032 30 -8 06 -4 205 E 420 8 B 4 -2 0 2 4 B & 1012 14016 18 20 2 M OB/ MW 0 2 M B H

Angle (%)
3.602.D96.600
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Machine capability test ANGLE EXACT 12V-12-400 with 180W

Torque (N m)

2.3.1.2 Screw joint 30° (hard) Set point 2,5 Nm (0%) 75/100

J—
103

———r
100

———r
R

———r
40

———r
R}

————
-B0

L L oy Sy Sy S
-0 -£5 80 -85 -50 45 -40

35 30 25 -0 -15 -0 -5 ] 5 10 15 0 2 3
Angle (%)
3.602.D96.600
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‘ BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.2 Screw joint 360° (soft) Set point 2,5 Nm (0%)

o= Schrauber: 3.602.096.600 331000145 Angle Exact 12V 12-400 tested at: 13.12.2023 14:10:44 Jung
(‘ﬁ)j) BOS‘ H Robert Bosch Power Tools GmbH 5 -12Nm Cell: FTY.0017 / SCS0010C410016
s PT-BI/EXG-Mt 65(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,2 (>=2,00) Nm
Cmk: 2,01 (>=1,67) 275 1
uT w3s " 35 oT Lower tol.: 2,25 27 &
Upper tol.: 2,75
| - | Pr . ! 2,65 |
Nominal: 2,5
| | ) i 26 &
| | Maximum: 2,6 ’
| 13 q | Minimum: 2,44 2,55 +
| ©» | . .
| 14) | X-Horizontal: 2,52 25 +
9 s: 0,04
! ! 245 |
| . | X+ 3s:2,63
| 5 | 35:2.41 24 +
| | Xoos 4
| | Number of values: 100 2,35 +
| | Angle: 360 23 1
| I— S—|
Speed: 370 rpm 5
. ¥ -
215 2.25 235 2.45 2,55 2,65 275 2,85 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
275 ——m— —-—- - - - - - - - - - - - - - - - - - - —-—- ———————————————————— — — — — (T
2,7
2,65
X+3s
2,6
- —AA— MszMAM'—\ Al\—rv‘in ! AA AN leaAcAZSc
2,5 Pt (4] LA [ & L 79\ L
d L \SNY § R I Y ® Y| T -
2,45
2,4 X-3s
2,35
2,3
225 ut
Values
1.) 2,47 Nm/382° 2) 251 Nm/404* 3) 2,56 Nm/413° 4) 248 Nm/301° 5) 2,58 Nm/437% 8.) 251 Nm/388° 7.) 2,45 Nm /308" B.) 248 Nm/305° 0.) 249 Nm/404° 10.) 2,47 Nm /405" 11} 2,54 Nm/ 426° 12) 2,48 Nm/ 300°
13.) 2.5Nm/428" 14.) 2,52 Nm/412° 15) 2,53 Nm /412" 16.) 2,52 Nm /406" 17.) 253 Nm/410° 18.) 2,53 Nm/412° 19.) 2,54 Nm/418° 20.) 249 Nm /403" 21) 258 Nm/ 437" 22) 248Nm/382° 23.) 2,55Nm/422° 24) 253Nm/412°
25) 25Nm/411* 26) 252Nm/412® 27) 252Nm/419* 28) 245Nm/388° 20) 258 Nm/438° 30.) 2.47 Nm /386° 31) 254 Nm/417° 32) 2.51 Nm /410" 33) 2.52Nm/418° 34) 253Nm/424® 35) 255Nm/430° 38) 254 Nm/413°
37.) 2,49 Nm/ 406" 38.) 25Nm/303" 38) 258 Nm /430" 40.) 246 Nm /388" 41.) 250 Nm /446" 42) Z49Nm/384° 43) 251 Nm/395" 44) 253 Nm/413" 45) 2.5Nm /398" 46.) 254 Nm /421" 47.) 2,54 Nm/412° 48) 251 Nm/413°
49) 252 Nm/413° 50.) 2,46 Nm[387° 51) 250 Nm /438 52) 248Nm/380° 53) 28 Nm/442° 54) 251 Nm/412° 556) 244 Nm/388° 56) 253Nm/418° 57) 255Nm/427* 58) 255Nm /423 59) 254 Nm/423° 60.) 2.54 Nm/426°
61.) 2,48 Nm/ 405 62.) 245 Nm /399" 63.) 254 Nm/428° 64.) 240 Nm/400° 65.) 2,50 Nm/440° 86.) 2,51 Nm/413° 87.) 2489 Nm/ 407" 68) 2.5 Nm/412° 69.) 2.52Nm/399° 70.) 2,56 Nm/428° 71.) 2,56 Nm/420° 72) 2,57 Nm/[429°
73.) 2,40 Nm/403° 74) 248 Nm/412° 75) 254 Nm /405 76.) 248 Nm/408° 77.) 2,58 Nm/452° 78.) 2,51 Nm/424° 79.) 2,56 Nm/426° BD.) 2.5Nm/412° B1) 2,57 Nm/423* 82) 248Nm/412° 83) 2,58 Nm/435° 84) 2,568 Nm/427°
85.) 2,48 Nm /404" 86.) 2,51 Nm /415" 87.) Z52Nm /420 88) 251 Nm/412° £0.) 2,56 Nm/424° 80.) 2,52 Nm /417 81.) 2.5 Nm /430" 92) 2.52Nm /430" 03) 254Nm/420" 94.) 2,51 Nm/407" 95) 2,57 Nm/434° 26.) 2.5Nm /415"
97.) 2,51 Nm/J 405° 98.) 2,56 Nm/423° 00) 245 Nm/387° 100.) 2,58 Nm /430"
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.2.1 Screw joint 360° (soft) Set point 2,5 Nm (0%) 25/100

Torque (N m)

520 500 460 460 40 420 400 380 360 3400 320 300 260 260 240 20 2000 B0 GO 140 120 1000 -BO

€0 40 2 0 ;W 40 6@
Angle (%)

3.602.096.600
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Machine capability test ANGLE EXACT 12V-12-400 with 180W

Torque (N m)

u,g-f
u,s-f
u,?-f
u,sé
u,s-f
0,4-3
u,z-f

01-

K] {

)

T

2.3.2.2 Screw joint 360° (soft) Set point 2,5 Nm (0%) 75/100

5400 520 -500 4800 460 440 420 400 -380 -360 -340 320 -300 -280 2600 240 -220 200 180 160 140 20 00 &0 6O 40 -
Angle {°)
3.602.D96.600
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‘ BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.3 Screw joint 30° (hard) Set point 4,15 Nm (30%)

o= Schrauber:  3.602.096.600_331000145 Angle Exact 12V 12-400 tested at: 13.12.2023 14:05:33 Jung
(—) BOS' H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 / SCS0010C410016
e PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,55 (>=2,00) Nm
: =16
Cmk: 2,47 (>=1,67) 4535 -
ne .3,
ut x-3s x+3s ot Lower tol.: 3,74
| 20 | Upper tol.: 4,57 4435 +
- .
Nominal: 4,15
| I . 4,335 +
| | Maximum: 4,28
14 /ﬁ' .
: A -\n : Minimum: 4,03 4,235
1 X-Horizontal: 4,16
| = | ! 4,135 +
| ] 5:0,05
I I X+3s:4,33 4,035 |
I 4 I X-3s:4
I | 3,935 +
I 2 | Number of values: 100
| | Angle: 30 3,835 +
I — e —
Speed: 480 rpm I
3,635 3,835 4,035 4,235 4,435 4,635 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
453 | T T T T T T T T — ———
4,435
4,335 x+3s
4,235 /”\,_ f\
4135 —5% B
4,035
x-3s
3,935
3,835
3735, ——m———————— e — ut
Values
1.) 421 Nm/34* 2) 4,08 Nm/324° 2) 4.22Nm/326° 4) 4.05Nm/34° 5.) 4,19 Nm/35% B8.) 4168 Nm/34* 7.) 4,22 Nm/36° 8.) 4.2 Nm /36" 9.) 4,17 Nm /34° 10.) 4,00 Nm/34* 11.) 425 Nm/35% 12.) 4,25 Nm/36°
13.) 415 Nm/ 34 14.) 4,16 Nm/ 34" 15.) 4,24 Nm/35% 16.) 4,13 Nm/32° 17.) 4,24 Nm/35° 18.) 4,16 Nm/ 36° 19.) 426 Nm/35° 20.) 4.1 Nm/35° 21.) 4,16 Nm/ 35" 22.) 4,13 Nm/36° 23.) 408 Nm/32° 24) 4,14 Nm/ 35"
25) 422 Nm/36% 26.) 411 Nm/34* 27) 418 Nm/35% 28) 4.08 Nm/33° 28) 4168 Nm/35° 30.) 4,18 Nm/35° 31) 413 Nm/33° 32) 4.1 Nm/34° 33) 4.18Nm/38° 34) 408 Nm/33* 35) 42Nm/35° 38) 424 Nm/34°
37) 4.1Nm/33° 38.) 4.00 Nm/33° 39.) 4.25Nm/36° 40.) 4,16 Nm /35° 41) 422Nm/ 34" 42) 4,2Nm/ 35" 43) 4,19 Nm/34° 44) 4,12 Nm/J33° 45.) 4,22 Nm/ 35° 46.) 4,14 Nm/35° 47.) 42Nm/35° 48.) 42 Nm/35°
48.) 4,24 Nm /37" 50.) 4,08 Nm/34* 51) 4,19 Nm/35° 52) 4,11 Nm/32% 53.) 4,22 Nm/35° 54.) 4,28 Nm/37" 55) 412 Nm/35° 56 4.14 Nm/34° 57.) 4.1 Nm/33° 58.) 4,13 Nm[34% 58.) 4,17 Nm/34% 60.) 4,12 Mm/33°
61.) 4,14 Nm/ 34 62.) 4,07 Nm/34* 63.) 4,14 Nm/34* 64.) 4,08 Nm/32° B65.) 4,19 Nm/35° 86.) 4,22 Nm/37° 67.) 412 Nm/33° 68.) 4.11 Nm/35° 69.) 4.25Nm/35° 70.) 4.03 Nm/34* 71.) 418 Nm/ 36 72) 4.15Nm/34°
73.) 4,18 Nm/ 36 T4) 4,11 Nm/34* T5) 4,16 Nm /34" T76.) 4,12 Nm[35% 77.) 42HNm/f3g* 78.) 4,18 Nm/34° 78) 422 Nm/36° 80) 4.14 Nm/34° 81) 4.2 Nm /36" 82) 4,16 Nm[35% 83.) 4,18 Nm/34% B4) 42MNm/f35°
85.) 4,19 Nm/38*° 86.) 4,1 Nm/34° 87.) 417 Nm/J35® 88.) 4,08 Nm/38° 89.) 421 Nm!/34° 90.) 4,21 Nm/37° 91.) 412 Nm/34° 92) 4,14 NmJ34° 93.) 4.2 Nm/36° 94.) 413 Nm/34* 95.) 426 Nm/36% 08.) 42 Nm/38*
97.) 4,16 Nm /36" 88.) 4,1BNm/36" ©89.) 4,14 Nm/34" 100.) 4.13 Nm/ 34"
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.3.1 Screw joint 30° (hard) Set point 4,15 Nm (30%) 25/100

— (2542 uT

L o o e B e e T B e o e e L e e e ) B
-109 -100 45 -850 -85 -50 75 -0 £5 B0 -55 -50 45 -40 -3 30 25 -0 15 -10 -5 ] 5 10 15 n % 3
Angle (°)
3.602.096.600
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Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.3.2 Screw joint 30° (hard) Set point 4,15 Nm (30%) 75/100

Angle (°)
3.602.D96.600
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.4 Screw joint 360° (soft) Set point 4,15 Nm (30%)

= Schrauber: 3.602.096.600_331000145 Angle Exact 12V 12-400 tested at: 13.12.2023 14:01:26 Jung
(ﬁj)]) BOS‘ H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 / SCS0010C410016
= PT-BI/EXG-Mt 6s(xt 3s): OK
Frequency Chart Statistical data
Cm: 3,03 (>=2,00) Nm
Cmk: 2,66 (>=1,67) asas L T

uT 35 x+3s oT Lower tol.: 3,74

| 22 | Upper tol.: 4,57 4435 +

| 18 | Nonlﬂnal: 4,15 4335

| i | Maximum: 4,29

: / : Minimum: 4,09 4,235 +

| | X-Horizontal: 4,2 a13s |

[ 10 o} I 5:0,05

| | X+ 3s:4,34 4,035 +

' ' X - 35 4,06

| | 3,935 +

I 33 I Number of values: 100

| | Angle: 360 3,835 1

— .
I Speed: 480 rpm 3735 L
3,635 3.835 4,035 4.235 4435 4,635 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm

4535 |~~~ ~—~—~— -~ -—"——"F"""""-7-"""""-""7"-""-""""""""7"""""="""”""”"= or
4,435
4,335 X+3s
b MM/"VAA\#%& oA AAAW”%MM%
4,135 ”7% ] o 1 ] \‘{]B\' ‘7\' ] ) 1) \.
4,035 x-3s
3,935
3,835
3735 —m—— e ut

Values

13
25.)
ar)
49.)
81.)
73}
85.)
a7.)

1.) 4.25 NmJ388°

414 Nm/372°
4,18 Nm [ 380°
4,22 Nm | 384°
4,20 Nm /[ 403°
4,21 Nm/ 385°
417 Nm/371°
4.2 Nm /373
416 Nm/371°

2)) 4,14 Nm/388° 3.) 4.14Nm/377"

14.) 4.21 Nm/388° 15)
26.) 4,24 Nm /388" 27.)
38) 4.10 Nm /375" 30)
50.) 4,13 Nm /381" 51.)
62.) 4.2 Nm/377° B83.)
74.) 4,26 Nm [395° 75.)
86.) 4,23 Nm /383" 87.)
98.) 4.18 Nm/380° 99,

4.15 Nm [ 364°
4,14 Nm [ 388°
421 Nm [ 388*
4.2 Nm / 374%

4,18 Nm [ 373
4,18 Nm / 380°
4,14 Nm [ 384
4.18 Nm / 380°

4.} 4.24 Nm /388"

16.) 4.19 Nm/376°
28.) 4,18 Nm /379"
40) 4.23 Nm/384°
52.) 4.25 Nm /380"
B84.) 4,17 Nm /382°
T6.) 4.2 Nm /387

88.) 4,26 Nm /387"
100.) 4.11 Nm/374°

5.) 4,09 Nm /388°

17)
20
41)
53)
5.
77
28

416 Nm [ 372°
4,21 Nm [ 387°
4,19 Nm / 384°
4,13 Nm / 366°
4.2 Mm /3827
4,17 Nm [ 379°
4,17 Nm / 380°

B.) 4,26 Nm/ 387"

18.) 4.2 Nm/ 384°

30.) 4,16 Nm/ 380°
42) 426 Nm/302°
54.) 4,27 Nm/ 392°
B86.) 4,10 Nm/382°
78.) 427 Nm/386°
80.) 4,19 Nm/380°

7.} 4,18 Nm/378° 8) 4,21 Nm/378" 8) 418 Nm/373° 10.) 418 Nm/378% 11}
19.) 428 Nm/387° 20) 4.14Nm/387° 21) 421 Nm/385° 22) 421Nm/381° 23)
31) 428 Nm/381° 32) 4,18 Nm/385° 33.) 4.1 Nm/369° 34.) 4,24 Nm /388 35)
43) 421 Nm/3768° 44) 428Nm/380° 45) 413Nm/370° 48) 422 Nm/385° 47)
55.) 4.2 Nm/381° 56.) 4.19 Nm/378° 57.) 4,19 Nm/381° 58) 4.22Nm/378* 59.)
87.) 428 Nm/387° BB) 4,10Nm/277° 60) 417 Mm/372° 70} 4,10 Nm/370° 71)
79.) 4.2 Nm/384° 80) 420 Nm/397° 81) 4,24 Nm/388° 82) 4,18 Nm/383° 83)
81.) 428 Nm/384° 92) 4,17 Nm/278° 83) 422 Nm/382° 94) 424 Nm/385° 85)

4,18 Nm/ 381" 12.) 425 Nm/ 386"
414 Nm/370° 24.) 428Nm/381°
4,14 Nm/ 370 38.) 4.26 Nm/ 387"
413 Nm/372* 48) 425 Nm/300°
4,21 Nm/ 382" 60.) 422 Nm/ 379"
4,2 Nm [378% 72.) 42Hm/s3To"
4,2 Nm / 387° 84.) 425 Nm/ 387"
4,18 Nm/382* ©98.) 424 Nm/ 388"
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.4.1 Screw joint 360° (soft) Set point 4,15 Nm (30%) 25/100

R = L1 1) ur

-B00 -380 -5B00 -S40 -320 500 480 460 -440 -420 400 -380 -360 -340 320 300 -280 -260 2400 220 200 GO0 160 140 420 400 80 B0 40 20 0 20 40 B0 80 100 120 140 160 180 200 220 M40 260 280 300 30 340 360 3E0
Angle (°)

3.602.096.600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.4.2 Screw joint 360° (soft) Set point 4,15 Nm (30%) 75/100
__________________________________ W

121 |

e L B L e L B L L T L L L N
G20 600 -380 -S600 -S40 -520 500 -480 460 440 420 -400 380 -360 -340 320 -300 -280 -260 -240 -220 200 180 160 140 420 100 B0 60 -40 -20 0 20 40 GO B0 100 120 140 B0 180 200 220 240 260 280 300 320 340 B0 380
Angle (°)
3.602.D96.600
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.5 Screw joint 30° (hard) Set point 6,9 Nm (80%)

= Schrauber: 3.602.096.600_331000145 Angle Exact 12V 12-400 tested at: 13.12.2023 13:55:04 Jung
qlﬁ)]) BOS‘ H Robert Bosch Power Tools GmbH 5-12Nm Cell: FTY.0017 / SCS0010C410016
e PT-BI/EXG-Mt 65(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,69 (>=2,00) Nm
cmk: 2,67 (>=1,67) Tt
uT %35 x+3s oT Lower tol.; 6,21 I
17 741 + I
i : i Upper tol.: 7,59 I
o I
| 14 | Nominal: 6,9 721 1 |
| ,-\12 I Maximum: 7,1 RO
| 1 | I Minimum: 6,73 701 1
| 10 | . ’ .
| | X-Horizontal: 6,9
] 7 | s: 0,09 6,81
| \ | X+ 3s:7,16
: : x-3s: 6,65 661 +
| | Number of values: 100
641 +
| | Angle: 30 .
| |
Speed: 370 rpm 621
611 631 6,51 6.71 6.91 [ 7.31 7.51 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
—_—_——— e e e e e e e e e e e e e e e e e e e e —— — — — — — — — — — — (T
741
7,21
! *x+3s
7,01
6,81
6.61 x-3s
6,41
2] ————— e ut
Values
1.) 6.84 Nm/32* 2) 7.01 Nm/33° 3.) 6,96 Nm/34" 4) 6,968 Nm/35° 5) 7Nm/33° 8.) B8.93Nm/34° 7.) 6,80 Nm/34° 8.) B,92Nm/34° 9.) 6,96 Nm/35° 10.) 7.1 Nm/35° 11.) 6,86 Nm/33*® 12)) 7,06 Nm/ 34°
13.) 6.8 Nm/32® 14) 6,94 Nm/34° 15) 6,92Nm/35° 16.) 7.01 Nm/[35° 17.) 6,95 Nm/35° 18.) 6,96 Nm/ 32" 19.) 6,78 Nm /33 20.) 6,94 Nm/35° 21.) 6.88 Nm/32° 22)) 7.02Nm/34° 23.) 6,78 Nm/ 34" 24) 691 Nm/34°
25.) 6.0 Nm/35° 26.) 6,01 Nm/34% 27.) 6.81Nm/33° 28.) 7Nm/33° 20.) 6,094 Nm/33*® 30.) 6,97 Nm/34° 31) 6,79 Nm/33° 32) 6,91 Nm/32° 33) 7.08 Nm/35° 24.) 6,04 Nm/34° 35.) 6,97 Nm/35® 26.) 6,02 Nm/34*
37.) 8,78 Hm/ 34* 38) 697 Nm/35° 32) 7.04 Nm/34° 40.) 697 Nmf34° 41) 6,74 Nm/31* 42) 6,87 Nm /33" 43) 6,76 Nm/32° 44) 6,79 Nm/33° 45) 6,95 Nm/34° 46.) 694 Nmf34° 47.) 6,77 Nm/32° 48.) 682 Nm/32°
49.) 6,9 Nm/35° 50.) 6,83 Nm/34* 51.) 6,84 Nm/36° 52.) 7.04 Nm/35° 53.) 6,86 Nm/32° 54.) 6,76 Nm/33* 55.) 6,84 Nm/35° 58.) 6,86 Nm/33° 57.) 6.892Nm/32° 58.) 7Nm/35° 59.) 6.8 Nm/32° 60.) 8,76 Nm/32*
61) B8.83Nm/33* 62) 6.97 Nm/35° @3) 7.01 Nm/34% B4.) 7 Nm/34° 65) 6.85Nm/33® 86.) 6,86 Nm/34° 67.) 6.84 Nm/34° 68) 6.9 Nm/35° 69) 6.9 Nm/33° 70.) 6,98 Nm/35° 71.) 6.84 Nm/33*® 72) 681 Nm/33*
73.) 6.88Nm/ 34" 74.) 6,94 Nm/34° T75) 7.02Nm/35° 76.) 6,84 Nm /34" 77.) 6,92 Nm /35" 78.) 697 Nm/34° 79.) 6,75Nm/32° 80.) 6,87 Nm /33" 81.) 6,98 Nm/34° 82.) 6,88 Nm /32 83.) 6.83Nm/ 34" 84.) G9Nm/J34"
85.) B8,73Nm/32* 86.) 7 Nm/33° 87.) 6.87 Nm/33° 88.) 7.03Nm/38° 89.) 6,78 Nm/32° 90.) 8.8Nm/32° 91.) 6,98 Nm/34° 92) 6,81 Nm/34° 93) 6.95Nm/34° 94.) 7 Nm/J35° 95.) 6,80 Nm/33*® 98.) 8.9 Nm/35°
97.) 6,76 Nm/33° 88) 6,94 Nm/34° 99.) 6,9 Nm/33° 100.) 6.98 Nm /36°
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.5.1 Screw joint 30° (hard) Set point 6,9 Nm (80%) 25/100

R e A e S e e B e s s B B 8 R S
-108 -100 45 -850 -5 -80 75 -0 £5 60 -55 -50 -45 -40 35 -30 25 -0 -15 -0 -5
Angle (°)

3.602.D96.600
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Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.5.2 Screw joint 30° (hard) Set point 6,9 Nm (80%) 75/100

— (757018 T

L e S S S
-100 -85 -850 -85 -60 19 -0 -85 -£0 -5 -50 -43 -40

L o A o o o e S A B B B
-3 30 25 -0 15 -0 -5 ] 5 0 15 20 25 3
Angle (°)

3.602.096.600

Page 79



‘ BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.6 Screw joint 360° (soft) Set point 6,9 Nm (80%)

= Schrauber: 3.602.D96.600_331000145 Angle Exact 12V 12-400 tested at: 13.12.2023 13:50:54 Jung
(ﬁ)j) BOS‘ H Robert Bosch Power Tools GmbH 5 - 12Nm Cell: FTY.0017 / SCS0010C410016
g PT-BI/EXG-Mt 6s(xt 3s): OK
Frequency Chart Statistical data
Cm: 2,57 (>=2,00) Nm
Cmk: 2,49 (>=1,67)
Lower tol.: 6,21
uTt x-3s 2 ®+3s oT ! 741 +
Upper tol.: 7,59
I ] I Nominal: 6,9
| I - 721 4
| 17 6 | Maximum: 7,14
| _/h I Minimum: 6,67 7,01 1+
I = I X-Horizontal: 6,38
| | s: 0,09 6,81
| . | X +3s5:7,15
: : x-3s:6,61 661 +
| 2 | Number of values: 100
1 641 +
| | Angle: 360 .
]
Speed: 370 rpm 61
. ' -
6,11 6,31 6,51 6,71 6,91 711 7,31 7,51 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
- ——————— - - —_ - — - - — - — - — - — — — — — — — — — — — 0T
7,41
7,21
x+3s
A Al
_ , - o o) h
6,81 o® V;'\; '}K{ H‘._:' °
6,61 x-3s
6,41
621 ——m———— e — ut
Values
1.} 7TMNm/372° 2) 7.06Nm/380° 3) 6.87Nm/380% 4) 7.02HNm /377" 5.) 6.82 Nmf3508° 6.) .99 Nm/380° 7.) 6.84 Nm/370° 8) 7.14 Nm/37e"® 8) 6.77 Nm/ 356° 10.) .91 Nm/387° 11.) 8.75Nm/351° 12.) 6.80 Nm/ 364"
13.) 6.83 Nm/ 356" 14.) 7.04 Nm /377" 15.) 6,76 Nm/ 350" 16.) 6,83 Nm/367° 17) 6.8 Nm/354° 18.) 6,84 Nm/373° 19.) 6,87 Nm/ 366" 20.) 6,83 Nm/363" 21.) 6,8 Nm/350° 22) 693 Nm/3685° 23.) 6,60 Nm/343" 24) 06,88 Nm/372°
25.) 8,79 Nm/358° 26.) 6,91 Nm/387% 27.) 6,78 Nm/357° 28) B78Nm/352° 20) 6,84 Nm/358° 30 688 Nm/388° 31)) 7,02ZNm/379° 32) 6,98 Nm/388° 33) 6,84Nm/384° 34) 6,096 Nm/386° 35) 8,77 Nm/350° 38 6,08 Nm/372°
37.) 6,86 Nm/ 368" 38) 6,77 Nm/358° 29.) 6,86 Nm /364 40) 684Nm/380° 41) 6,73Nm/354° 42) B685Nm/368° 43.) 692Nm/ 367" 44) 7Nm/3I7T6° 45) 6,81 Nm/360° 46.) 6,94 Nm/373° 47.) 6.8 Nm/354® 48.) 8.92Nm/3r1*
49.) 6,97 Nm/2371° 50.) 6,88 Nm/387% 51.) 6,85Nm/374* 52) 6,63Nm/370°* 53) 685Nm/372° 54) 691 Nm/377* 55) 6,8 Nm/375° 56.) 7.02Nm/388" 57.) 6,77 Nm/258° 58) 682Nm/3680° 50.) 6,88 Nm/366° 60.) 6,83 Nm/358°
B81.) 7.04 Nm/ 384° 62) 6.97 Nm/380° 63) 6.82Nm/380° 64) B803Nm/388° 65) 6.81Nm/362° 66) 694 Nm/388° 67) 69 Nm/365° 68) 6.9 Nm/364° 69) 6.92Nm/384° 70.) 681 Nm/358° 71) 8.85Nm/360° 72) 6088 Nm/372°
73.) 6,78 Nm/ 358" 74.) 6,96 Nm /371" 75.) 6,83Nm/ /360" 76.) 6,85Nm/ /350" 77.) 6,76Nm/354° 78.) 6.8Nm/360° 79.) 6,98 Nm/374" 80.) 6,84 Nm/2368° 81) 675Nm/356° B82) 6,85Nm/350" 83.) 6,77 Nm/353° 8&4.) 6.08 Nm/ 376"
85.) 6,78 Nm/361° 86.) 6.84 Nm/380° 87.) 6,81 Nm/360° 88) 683Nm/358° 80) 6,82Nm/364° 00.) 676Nm/358° 01.) 7HNm/376* 92) 7.04 Nm/380" ©03.) 667 Nm/243® 04) 601Nm/371°* 05) 6,70 Nm/355° 08.) 8,85 Nm/366°
97.) 6,88 Nm/ 363" 98.) 6,88 Nm /385" 99.) 6,87 Nm/383* 100.) 6,83 Nm/ 360°
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.6.1 Screw joint 360° (soft) Set point 6,9 Nm (80%) 25/100

R T
“Result_T0M

uT|

LT

I
|
-
.
I
I
I
.
|
|
I
I
.
I
I
I
I
.
I
|
|t
I
Iy
I
.
L
I
L.

024
042
L e o B L B L L s R L L s B
£20 600 -580 560 -S40 -520 500 480 460 -440 420 400 -330 -360 -340 -320 -300 250 -260 -240 220 -200 180 160 -140 120 1000 B0 6O 40 20 O 20 40 B0 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
Angle (°)
3.602.D96.600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.6.2 Screw joint 360° (soft) Set point 6,9 Nm (80%) 75/100
__________________________________ L

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I

024
FPE
L B O L B L L R O o e A e I
.20 600 580 560 540 520 500 480 460 440 420 400 360 360 340 30 300 280 260 240 220 200 180 160 140 420 100 B0 B0 40 20 0 20 40 60 BO 100 120 140 160 180 200 20 240 260 280 300 30 M0 MO 380
Angle (°)
3.602.D96.600
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.7 Screw joint 30° (hard) Set point 8,0 Nm (100%)

- Schrauber: 3.602.096.600_331000145 Angle Exact 12V 12-400 tested at: 13.12.2023 13:46:17 Jung
Qﬁ)j) BOS‘ H Robert Bosch Power Tools GmbH 5-12Nm Cell: FTY.0017 / SCS0010C410016
e PT-BI/EXG-Mt 65(xt 3s): OK
Frequency Chart Statistical data
Cm: 2,66 (>=2,00) Nm
Cmk: 2,5 (>=1,67) 88
uT x3s ) i35 oT Lower tol.: 7,2 86 L
| | Upper tol.: 8,8
—
| | Nominal: 8 84 +
| 18 | Maximum: 8,17
16 L .. _ 82 +
| _,13 | Minimum: 7,67
I / : X-Horizontal: 7,95 g L
| 10 | s:0,1
I [ X+ 35: 8,25 78 T
| | :
| | X-3s:7,65 76 +
| 2 | Number of values: 100
I ! I Angle: 30 74 +
 I— |
Speed: 370 rpm 5
71 7.3 7.3 77 7.9 8.1 83 85 8.7 8.9 Precision Class: 2 Toleranz +/-10% ’
Single Value Card
Nm
B8 e e e — — — — — — T
8,6
8,4
8,2 x+3s
8
7,8
7,6
7,4
72 —m————— e ———— uT
Values
1.) 7.8 Nm/32* 2) 7.95Nm/34° 3.) 8,01 Nm/33° 4) 8,02Nm/J35° 5.) 8,04 Nm/234° 8.) 8,04 Nm/34® 7.) 7.88 Nm/32° 8.) 7.24Nm/33° 0.) 8,12 Nm/35° 10.) 8,08 Nm/35° 11.) 8,17 Nm/35% 12) 8,03 Nm/35°
13.) 7.96 Nm/ 34" 14) 7.88 Nm/32° 15.) 8,1 Nm/35° 16.) 7.98 Nm/ 34" 17.) 8,02 Nm/ 34° 18.) 7.78 Nm/31° 19.) 7.85 Nm/32° 20.) 7.92Nm/34° 21) 7.9 Nm/33° 22)) 7.95Nm/ 34" 23.) 8,16 Nm/36° 24) 7.79Nm/ 33"
25.) 7.05 Nm/34® 26.) 7.83Nm/32* 27.) 7.06 Nm/35° 28.) 8Nm/35° 20.) 8,03 Nm/34® 30.) 8,02 Nm/35° 31.) 7.80 Nm/33° 32) 7.70 Nm/33° 33.) 7.6 Nm/35° 24) 7.92Nm/32* 35.) 8 Nm/32° 38.) 7.05Nm/ 33"
37.) 8,07 Nm/34® 38) 7.91 Nm/34® 38.) 8,02 Nm/35° 40.) 7.84 Nm /33" 41.) 8,07 Nm /34 42) 7,96 Nm/34° 43.) 7,84 Nm/34° 44) 7,95 Nm/33° 45.) 7.89 Nm/33° 46.) 8,08 Nm /35" 47.) 7.2 Hm/34% 48.) 7.85Mm/35°
49.) 8,01 Nm/235* 50.) 7.78 Nm/32* 51.) BNm/34° 52) 8,06 Nm/35° 53.) 8.03 Nm/34® 54) 7.82Nm/35° 55.) 8,04 Nm/35° 56.) 7.2 Nm/34° 57.) 8.02Nm/34° 58.) 8,02Nm/35* 58.) 8.14 Nm/236* 80.) 7.78 Nm/34°
61.) 7.91 Nm/34® 62) 8.03Nm/35° B3) BNm/34° B84) 7.85Nm/33° 65) 8.12 Nm/35° 88.) 7.87 Nm/33° B87.) 7.89 Nm/33° 68) 7.78 Nm/34° 69) 7.81 Nm/34° 70.) 8.01 Nm/34° 71.) 7.68 Nm/34® 72) 784 Nm/33*
73.) 8.03Nm/ 34" 74) 7.94Nm/32° 75.) 7.99 Nm/34" 76.) 807 Nm/33" 77.) 8,12 Nm/ 38" 78.) 7.81 Nm/32° 79.) T7.86 Nm/33° 80.) 7.67 Nm/30° B81.) 7.82 Nm/34® 82.) 8,07 Nm/35" 83.) 7.96 Nm/33" 84) 7.77TNm/ 33"
85.) 7.71Nm/32* 86.) 7.98 Nm/35% 87.) 8,01 Nm/34° 88) 7.92Nm/33* 89.) 7.0Nm/33* 80.) 7.78 Nm/32° 91.) 7.5 Nm/J33° 92) 7.BNm/31° 03.) 8.02 Nm/35° 94) 7.87 Nm/33* 85.) 8.04 Nm/34® 28.) 7.86 Nm/32°
97.) 7.4 Nm/ 34" 98) 7.8 Nm/32° 99.) 7.84 Nm/34° 100.) 792 Nm /34"
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.7.1 Screw joint 30° (hard) Set point 8,0 Nm (100%) 25/100

A L B L e L B e B A i LA A e e e o IEELAE ANt oo
-100 45 40 -85 B0 15 -0 £5 -£0 55 =50 45 -40 35 30 25 -0 -15 -10 5
Angle (°)
3.602.D96.600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.7.2 Screw joint 30° (hard) Set point 8,0Nm (100%) 75/100

__________________________________ e - =

827 Result Rﬁm

P ————— - —
8-
751
74
RSN NSNS ROV S S R OO VT T N NS N O O OO O S S RO VR S R U N S T S B

7
651
TE
64
£2-

6
58-
TE
54-
52-

5

|
|
|
|
|
|
|
|
|
|
|
i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

024
o |
B s a e A N a L S B S e S O S o O Eaas L e e A LRy an A “‘ b
02100 -95 95 94 -92 90 -B5 86 -84 B2 B0 78 76 T4 72 70 6B 66 -84 62 60 55 56 54 52 50 08 46 44 42 40 35 36 34 32 30 26 26 24 22 30 8 6 14 420 B 6 -4 2 0 2 4 6 8 10 12 14 16 18 20 2 M 2B 2B 0 2 M
Angle (°)
3.602.D96.600
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.8 Screw joint 360° (soft) Set point 8,0 Nm (100%)

= Schrauber: 3.602.096.600 331000145 Angle Exact 12V 12-400 tested at: 13.12.2023 13:41:47 Jung
( ) BoS‘ H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 / SCS0010C410016
s PT-BI/EXG-Mt 65(xt 3s): OK
Frequency Chart Statistical data
Cm: 2,89 (>=2,00) Nm
Cmk: 2,74 (>=1,67) 88 1
uT x-3s n x+3s oT Lower tol. 7,2 86
| | Upper tol.: 8,8
| | Nominal: 8 84 +
| 16 | Maximum: 8,19
. . 8,2 -+
| 14 ‘\ 13 | Minimum: 7,75
I 1 7‘ I X-Horizontal: 7,96 g 4
| | 5: 0,09
8 78 |
| | X+ 35:8,23 -
| | i
| a | X-3s:7,68 76 1
| 2 | Number of values: 100
| | Angle: 360 74 +
| |
Speed: 480 rpm -
. » -
71 7.3 7.5 7.7 79 81 83 85 8.7 89 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
g ————--——-—-—-——-—-——-——-——-—-- - - - - - - - - - - —-—-— - ————— — — — — — — — — — — T
8,6
8,4
8,2 X+3s
8
7,8
x-35
7,6
74
72 —m——————— e e —— uT
Values
1.} 7.99 Nm/380* 2) B9 Nm/403° 3) 7.84 Nm/380° 4) 8.07 Nm f400° 5.) 8,03 Nmf380° 6.) 8.08 Nm/386° 7.) 8,068 Nm /401 8) 8,04 Nm/392° 9.) 8,04 Nm /387" 10.) 7.98 Nm/383* 11.) 7.87 Nm/401° 12 8,02 Nm/ 386°
13.) 8,12 Nm/307° 14.) 8 Nm/300° 16.) 7.98 Nm/ 300" 16.) 2,08 Nm/ 306" 17.) 7.87 Nm! 382° 18.) 8,04 Nm/302° 10.) 7.04Nm/382° 20.) 8,16Nm/300° 21.) 7.91Nm/380* 22.) 8,07 Nm/404* 23.) 7,03 Nm/380° 24) 8,06 Nm/ 308"
25) 7.97 Nm/300° 26.) 8,00 Nm/403° 27.) 7.91Nm/380° 28) 8,01Mm/382° 28) 785Nm/380° 30) 7,87 Nm/380° 31.) B,09Nm/385° 32) 7.88 Nm/387° 33) 2.04 Nm/403* 34.) T7.88Nm/377* 35) 8,01 Nm/3B5" 38 7,97 Nm/383°
37.) 8,08 Nm/303° 38) 7.03Nm/306° 30.) 7,06 Nm/382° 40.) 7,06 Nm/380° 41) 7.83Nm/370° 42) 707 Nm/388° 43) 7.9 Nm/382° 44) 8,00 Nm/300° 45) 7.,78Nm/388° 48.) 8,03 Nm/305° 47.) 7.0 Nm/375° 48.) 8,00 Nm/ 300"
48.) 7.85Nm/301° 50.) 8,07 Mm/386° §1.) 7.92MNm/384° 52) 7,08BMm/385° 53) 7.81Nm/385° 54) 7,88Nm/380° 55) 8,1 Nm/308° 56.) 7.84 Nm/378° &7) 7.92Nm/380° 58) 7.86Nm/S377" 50.) 7.88Nm/380° 6&0.) 7.83 Nm/ 386"
61.) 8,01 Nm/ 387" 62) 7.97 Nm/385° 63.) 7.80Nm/377° 64.) 7,03Nm/388° 65) 7.79Nm/371° 86.) 8,05 Nm/385° 67.) 7.82Nm/374° 68) 8.05Nm/400° 08.) 7.83Nm/375° 70.) 7,98 Nm/380° T71.) 7.82Nm/377° 72.) 8,04 Nm/ 380"
73.) 7.97 Nm/ 387 T74.) 7.96 Nm/391° 75) 7.87 Nm/382° 76) 7.8BMm/383° 77) B8.01Nm/380° 78) 7.87Nm/377° 70.) T.O9Nm/387° 80) 7.91 Nm/380° 81) 7.92Nm/383°* 82) T7.89Nm/388° 83) 7.88MNm/374° 84) 7.93 Nm/388°
85.) 7.81 Nm/ 382" 86.) 7.96 Nm /386" 87.) 7.,75Nm/37D0° &8) 8.01Nm/403° &0.) 7.8 Nm/367" 80.) 7.98 Nm/38@° 91.) 7.88Nm/381° 92) 8,07 Nm/400° 93) 7.82Nm/381° ©94.) 7,06 Nm/386° 85) 7.79 Nm/376° 968.) 7.88 Nm/ 385"
97.) 7.98 Nm/388° 98.) 7.84 Nm/376° 98.) 7.85NMNm/380° 100.) 7.B5 Nm/377°
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Machine capability test ANGLE EXACT 12V-12-400 with 180W

e o
181
767

Tz

= 342

2.3.8.1 Screw joint 360° (soft) Set point 8,0 Nm (100%) 25/100

Result

<560 -960 -S40 -520 SO0 480 460 440 -420 400 380 360 340 320 300 -260 260 -240 220 200 1800 1600 140 20 00 B0 60 40 200 0 20 40 B0 80 100 120 M40 B0 180 200 20 240 260 280 300 320 340 360 380 400

Angle (°)
3.602.096.600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.8.2 Screw joint 360° (soft) Set point 8,0 Nm (100%) 75/100

<550 -560 -S40 520 500 450 460 440 420 400 380 360 -340 320 -300 280 -260 -0 220 200 180 160 1400 4120 1000 80
Angle (°)
3.602.096.600
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® BOSCH

Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.9 Screw joint 30° (hard) Set point 9,0 Nm (additional)

= Schrauber:  3.602.D096.600_331000145 Angle Exact 12V 12-400 tested at: 14.12.2023 10:49:37 Jung
(’) Bos‘ H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 / SCS0010C410016
s PT-BI/EXG-Mt 65(x+ 3s): OK
Frequency Chart Statistical data
Cm: 2,97 (>=2,00) Nm
Cmk: 2,86 (>=1,67) 99 1
uT x-35 x+3s oT Lowertol.: 8,1 97 |
| 21 | Upper tol.: 9,9
- . 9,5 +
19 Nominal: 9 !
| 18 | )
| I | Maximum: 9,22 93 +
| v | Minimum: 8,72 o1
: 11 : X-Horizontal: 8,97 ’
| / | 5:0,1 89 1
| 7 | X+ 3s:9,27 87 1
| | !
| 4 | X -3s: 8,66
I 3 2 I Number of values: 100 85 T
| | Angle: 30 83 4
| |
Speed: 480 rpm a1
8 82 84 8.6 88 ° 5.2 34 3.6 9.8 10 Precision Class: 2 Toleranz +/-10% ’
Single Value Card
Nm
99 ——m—_—_—_—— - - - - ——— — ——— 0T
9,7
9,5
9.3 X+3s
9,1
8,9
8,7 x-3s
8,5
83
81 ut
Values
1.) 884 Nm/33* 2) 8,98 Nm/J34° 3.) 883 Nm/s3a3* 4) 887 Nm/3a3® 5.) 882 Nm/ 34" 6.) 9.07 Nm/ 34° 7.) 885 Nm/33" 8.) 9,06 Nm/ 36° 9.) 88Nm/33 10.) &.87 Nm/34° 11.) 8,96 Nm/33® 12) 9,06 Nm /35"
13.) 0.07 Nm/34* 14.) 9,07 Nm/[35% 15) 9,01 Nm/35% 16.) 9,11 Nm/34* 17.) 8.08 Nm/33* 18.) 09,18 Nm/34° 10.) 9,08 Nm/35° 20.) 9.08 Nm /34° 21.) 9.04 Nm [/ 35° 22) 8,90 Nm/35° 23) 9.00Nm/34° 24) 9,01 Nm/34®
25.) 0,08 Nm/3g* 26.) 892 Nm/ 35" 27.) 876 Nm/32 28.) 8,96 Nm/33* 28.) 8,12 Nm/33* 30.) @MNm/35% 31) 9 Nm/34* 32) 9.15 Nm/35® 33) 8,91 Nm/34° 34) 877 Nm/3zx 35.) 8,92 Nm/34*® 36.) 9,06 Nm/35%
37.) 8.82Nm/34° 38.) 889 Nm/34° 38.) 882Nm/33" 40.) 887 Nm/35° 41) 8.01 Nm/35° 42.) 8,12 Nm/38° 43.) 8,82 Nm/33° 44.) 8,78 Nm /33" 45.) 8,97 Nm/35° 46.) &84 Nm /33" 47.) 8,98 Nm/34° 48) 9,06 Nm/34°
49.) 8.67 Nm/35° 50.) 8.8Nm/32° 51) 9.01 Nm/34% 52) 9.04 Nm/34° 53) 8.98 Nm/38° 54) 8.12 Nm /38 55) 8.95Nm/34° 56.) 8.72 Nm/32° 57) 888 Nm/33° 58) 898 Nm/34° 58.) 8.88Nm/34° 60) 9 Nm/35°
1.} 8,82 Nm/34* 62.) 883 Nm/ 34" 63.) 891 Nm/35 f4.) 895 Nm/34° @5.) 8,01 Nm/34* 86.) 8,22 Nm /36" 87.) 9,08 Nm/35° 68.) 8.88 Nm/34° 62} 8.9 Nm/34° 70.) 9,02 Nm/38° 71.) 8,80 Nm/35° 72) 8,93 Nm/34*
73.) 8.01 Nm/35° 74.) 889 Nm/34* 75) 877 Nm/32* 76.) 8,96 Nm/34° 77.) 9.04 Nm/35° 78.) 8,96 Nm /34" 78.) 8.95Nm/34° 80.) 9.02 Nm/34° 81.) 888 Nm/34° 82) 8,88 Nm/34° 83.) 8,97 Nm/33*® 84) 9.12Nm /37"
85) 8.12Nm/34° 86.) 885 Nm/33* B87) 889 Nm/33* 88) 08.03 Nm/34° 88) 8.03 Nm/37* 90.) 8.08 Nm /35 91) 9.1 Nm/34° 92) 8.93 Nm/35° 93) 888 Nm/33° 94) 892 Nm/34° 95) 8.94 Nm/33® 98) 9 Nm/34°
97.) 8.84 Nm/34° 88.) 876 Nm/33" ©09.) 888 Nm/34" 100.) 89 Nm/34°
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.9.1 Screw joint 30° (hard) Set point 9,0 Nm (additional) 25/100

L E®m) W
Rl ey

I R N S S S S S S W S S S S S S S S S S S T S S S S —
// LT

z'/
/
v
p,

fpt

3602096600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.9.2 Screw joint 30° (hard) Set point 9,0 Nm (additional) 75/100

RIS 0 5 i 5 -0 £ £ 5 x| 45 40 3 :
Angle ()
3.602.096.600 b
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. BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.10 Screw joint 360° (soft) Set point 9,0 Nm (additional)

= Schrauber:  3.602.096.600_331000145 Angle Exact 12V 12-400 tested at: 14.12.2023 10:45:19 Jung
( ) BOS‘ H Robert Bosch Power Tools GmbH 2,5 - 9Nm Cell: FTY.0017 / SCS0010C410016
g PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Cm: 4,04 (>=2,00) Nm
Cmk: 4 (>=1,67) e
ver tol.:
uT %35 wt3s oT Lower tol.: 8,1 97 &
| 20 | Upper tol.: 9,9
- . . 95 +
| I Nominal: 9
16 . -
I s | Maximum: 9,19 93 |
14 _ .
I Y- | Minimum: 8,84
| 12 | . 9,1 4
| ] X-Horizontal: 9,01
I | 5: 0,07 89 +
: : x+35:9,23 87 +
| | x-3s:8,79
I 33 | Number of values: 100 85 T
| | Angle: 360 83 1
| |
Speed: 480 rpm a1
. . 'r -
8 8.2 &4 86 88 ° 22 a4 %6 9,8 10 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
99  —— ———————————————————————————————— — — — — — — — — — — — — — — — T
9,7
9,5
9,3
! X+3s
9,1
8,9
%x-3s
8,7
8,5
83
81 ————— ut
Values
1.) @ Nm/375° 2) 885Nm/372° 3) 8,06 Nm/384° 4) 897 Nm/375° 5.) 9,16 Nm/389° 8.) 9,08 Nm/388° 7.) 8988 Nm/377" 8) 9.01 Nm/381° 9.) 8,84 Nm /370" 10.) 9,08 Nm/385° 11.) 9,06 Nm/382° 12.) 9,07 Nm/ 384°
13) 9.12 Nm/ 386" 14) 891 Nm/371° 15) 9.01 Nm/379% 16.) 880 Nm /378" 17) 9.11 Nm/ 386" 18) 8.18 Nm/381° 19) 9MNm/375% 20) 8.03 Nm/378° 21) 883 Nm/372° 22) 888 Nm/376° 23) 9.00 Nm/386° 24) 9,01 Nm /379"
25.) 0,08 Nm/384° 28.) 807 Nm/374® 27.) 803 Nm/376° 28) 0,15Nm /2386 20) 000Nm/380° 30 0,11 Nm/378° 31) 006 Nm/376" 32) 805Nm/365° 33) 0,02Nm/370° 24) 0,04 Nm/370* 35.) 0,02Nm/378° 38.) 0,05 Nm/377"
37.) 9.03 Nm/380° 38.) 8,87 Nm/385° 38.) @ Nm/375° 40.) 894 Nm/367° 41) 9.1 Nm/379° 42) 9,00 Nm/378° 43) 885 Nm/373" 44) 8,06 Nm/381° 45) 897 Nm/372° 46.) 898 Nm/376° 47.) 9,14 Nm/385° 48) 899 Nm/ 374"
49) 9.07 Nm/ 383" 50) 8,84 Nm/370° 51) BO4Nm /371 52) 902Nm/377® 53) 897 Nm/ 376" 54) 8.02 Nm /387 56) 915 Nm/ 379" 58) 8.84 Nm/357° 57) 885 Nm/3686° 58) 9.01 Nm /378 508) 9.07 Nm/383° 60) 9.02 Nm /379"
61.) 0,11 Nm/ 387 62.) 800Nm/376° 63.) 803 Nm/375° 64.) 0,02Nm/370* 865) ONm/377° 86.) 0,12Nm/388° @67.) 007 Nm/376° 68.) 8,91 Nm/367° 60.) 881 Nm/270° 70.) 808Nm/376° 71.) 0.04 Nm/382° 72) 0,05 Nm/ 370"
73.) 9.04 Nm/380° 74.) 887 Nm/384° 75.) 9,06 Nm/376° 76.) 884Nm/370° 77.) 903 Nm/379° 78) 912Nm/385° 70.) 8388 Nm/375" 80) 8 Nm/375 1) 881 Nm/371® 82) 880 Nm/388° 83.) 9.05Nm/381° &4) ONm/3IT5"
85) 9.03 Nm/ 374" B6) 891 Nm/370° 87) B9BNm /371" B88) BOBNm/371® 89) 894 Nm/ 370" 80) 8.17 Nm/389° 91) 9,03 Nm/ 382" 92) 8,84 Nm/365° ©3) 288 Nm/378° 94) 801 Nm/370° ©5) 898 Nm/379° 96) 9,06 Nm / 390"
97.) 8,00 Nm/375° 0B.) 807 Nm/372° 00.) 80 Nm/371° 100.) ©.01 Nm / 368°

Page 92



BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.10.1 Screw joint 360° (soft) Set point 9,0 Nm (additional) 25/100
__________________________________ ur

Torque (N m)

— T
-600 350 -a00 -430 -400 -350 -300 -250

1 — 1
-200 -130 -100 -30 0 50 100 130 00 230 300 330
angle (°)

3.602.D96.600
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BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

2.3.10.2 Screw joint 360° (soft) Set point 9,0Nm (additional) 75/100

20 600 -380 -560 -S40 520 -S00 460 460 440 420 400 -380 -360 -340 320 300 280 -260 -240 -220 -200 180 160 140 120 100 B0 6O 40 .20 0 20 40 GO 80 100 120 140 160 180 200 220 240 260 280 300 320 40 30 380
Angle (°)

3.602.096.600

Page 94



BOSCH Machine capability test ANGLE EXACT 12V-12-400 with 180W

3. Certificates

3.1 Calibration certificate torque and angle sensor 10 Nm

Kalibrierschein / Calibration Certificate

erstellt durch das Kalibrierlaboratorium

AkkredBurungsitel s

issued by the calibration laboratory D-5. 1500001470
SCS Concept Deutschland GmbH

%e ppelinstr. 2 _ _ p—
[-84180 Loiching-Kronmwieden -
akkreditiert nach DIN EM ISQVIEC 17025:2013 Kalibrierzeichen 15001-01-00
Ferman fensietion of ISOAEC 170252007 Calbration mark WNII-08

Gegenstand Drehmoment<Drehwinkelsensor Diesar  Kalbrizrschen  dokumendert  de
Dbt melologische  Rickfihnung ao nafonale
! Mormale zur Darstelung der Sinheten In
Obarsinsfimmung mE dem  InfarnaSonalen
Hersteller S5CS Concept Elnhe Bensystem (5.
[ E— Die DAKES 5t Untsrzsichner der muitiatersien
- f Obersinksmmen  der Ewropesn co-operabion
T —— ’l‘:.'l_';"*' ISR S pr Accredimbon (S4) und der imtemational
YP Laboratory Accrediation Cocperation (ILAC)H
Tyoe Iwr  gegensefigen  Anerkesnung der
Kalbrierschene.
Fabrikat/Serien-Nr. SCS.0010.C4.1.0016  FTY.007 o ey e mamermn 1t dor
BetrnebsmiTenummer 2600412-1 Eenutzer veranbworlich.
Aufiraggeber: Robert Bosch Power Tools GmbH This “Ic"“"““‘m::r‘fr:’ ﬂ?‘:“’:;ﬂ“ﬁ :":
Appicant Fornsbacher Str. 52 :Imch mai‘J.'al.-" the  wnis “:r “mca:ur:m:m"
71540 Murrhardt ?Eu:ﬁwﬂhn fo the intemationai System of Links
The DAKKS I5 signafon’ @0 the mutharral
agreaments of fe Surcpean co-cosration for
Auftragsnummer PR22-0325 KAL - 20-34801 - 8010004 Accrediation (EA) and of the Iniermabonal
Qrder Mo, Laboratory Accredifaion Coopsmation [ILACH
for fhe mufos) recogniBon  of caNbradon
Anzahl der Seiten des Kalibrerscheines 5 =

Number of pages of the cerficate

Datum der Kalibrierung

Dvafe of Cailbration

Diegar Kalbrerschein darm nur wollstandly und unversnsen welerverbraite! wenden. Awusaige ofer Angemngen begOren der
Gepehmigung des awsilienden Kallbrieraboratoriums. Kallbrerscheine sind D8l Nennung des for die Frelgabe verantwonlchen In

2022-093-29

Klarschift auch ohne Uinbarschrt goitig.
This cakbralion cartmcale may nof he regroduced omer an in i excep! with the DRTHSSIDN OF the ISSUING iaboay. Calbvation

certficaies with the fil name of the approval responsbie person are vald wWihowt signature.

The wser (s cGilped o Bave Me oblecr
recaiihraded ar appropriate Rtenvals.

Diaftm der Aussisiung Kallrierschaln frelgegeban durch Bearbelter
Diate of Issue Callbration cerftficate relegsed by Person in chame
2022-10-10 Claudia Weber Adam Sisgert



BOSCH  wMachine capability test ANGLE EXACT 12V-12-400 with 180W

Zaite 2 zum Kalbrerschein vom 20E2-10-10

Page 2 of the calbration ceriificate of 2022-10-10

In case of doubts the German fext of fhis certicate Js waild.

25795

150010100

202209

1 Kallbrigrverfahren | Calbravion Procedurs :

2 Kallbrsmsinnchtung ! Calibrapon devics :
2.1 Messunsichemea fr jede Drehmomentstute In % /
Lincenainty of measurement refated fo fargue 1 %

2.2 Refzrenzaufmehmer ! Referance ransducer -

2.3 Anzeigeqerst f Indlcation dewvice |
Senennummer § Sens) numbear
Herstaller { Manuaciurer -

2.4 EInsteliung des Arzsigegarates !
Settings of the Indication devilce

2.5 Anschiusskabel [ inpuf cable -
Schaltungsan [ Chrcult type:

2.6 EInspanntels | Adapiors -

2.7 Auswertung / Evaivation .

2  Halbrisrgagenatand | Calbranion devies |
3.1 Anzeigegerat | ingication device
Senennummer § Sens) numbear
Herstaller i Manuaciirer -
3.2 Einsteliung des abes |
Settings of the Inolication device ©

3.3 Anschiusskabel | npuf cable -
Schaltungsart / Clrculf type:

3.4 Enspanntele | Adaphors -

3.5 Justienwest | adjustment value :
vor Kallbrienung | before calbiation
nach Kalbrierung ! amer cakbration ©
Justage § adjustment:

4 Hallbrisranordnung | Calkbranon instaliaoon

4.1 Enbaustelimgen § Mounting poskions -
4.2 Drehmomentvekior [ Tomue wachor :

5 Umgebungzbedingungen [ AmbenT coONNLoNsg
3.1 Kalriertemperatur / Calbration femperaiure -
VDT Kallbrenng | before cailiEmon |
nach Kalbrierung / affer calbration :
5.2 Refative LufSsuchiigket § relative humidty
5.3 Ort der Kalbrierng / Place of callbration -

£ Aumnshmernullzignals ! Transducsr 28ro Signais -
VO Elnbau { before moundng -
nach Kalbrierung / afer cafbration :

T Zusdtzlichs Angabsn ! Acdivonal Infarmanon :
7.1 Nachster Kalloreriermin geamai Kundenvorgabe

Next callbration date according fo customer speciication

DiIM 51309 : 2005-12

g [ for wimfacta [0
10-H-m-Drehmoment-KE TTH3E
Drehmoment ! Enw. Massunsicherhiet /
Torgue in N-m Exp. Uncartainty [k =2) In %

1 0,11

z 0.1

4 0,1

g 0.1

10 0.1

TTH! 10 M-m, #TTHIE
MGCpiUs
SCS MECHUS #11 Kanal 1 ML1DS
Hottinger Saidwin Messtechnlk GmoH
Spelsaspannung | Supply volage | EWDIC
Flkereinstailung | Fiter settings : 0,2Hz Bessel
AamiBsung | Resolution - 0,000001
Schwankung | Fluciuation - 0.000007
Anzeigesinhelt / indlcation unk miviy
fest am Verstarker angeschiossen
£-Lestar-Sehaltung
Vierkant-Square 10mm (387 F
WF-K-03_Kalbrerscheine_Rev_2022-08-15
FT¥ 10, SC5.0010.C4.1.004E, -
FTY
FTY.0017
S0 Conespt
Spelsespannung  Supply volage : EWDIC:
Flkerelnstallung | Filter settings - 1uHz
Ziffamechrit / Numers! resofution - 0,000
Schwankung | Fluctuation : 1]
Anzeigesinhelt / indlcation unk : H-m
Insem
4-Lester

Vierant-Square 10mm (3E") M

il | Clociane links ! cowmer Clockeins:
-1,91103 mvv -

-1,91103 miv -

0% 0%

23 50"
horzontal . horzonial

21.2°C

21,3°C

43 %

Cn Site Bosch Mumhandt

-29E,0000 AE
-301,0000 AE

29.059.2023
2023-00-20

505 Concapt Deutschiand GmbH
Zeppelnsr. 2
D-E4130 Lolehing-Kronwleden

Telefon: +49 B731-3261660
Tedefax: +43 3731-3261663
E-Mall: deutschiandi@iscsconcepl.com
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BOSCH wachine capability test ANGLE EXACT 12V-12-400 with 180W

25735
Satte 3 zum Kalbrerschein vom 2022-10-10 D-K-
Fage 3 of the calbration certincate of 2022-10-10 150010100
202208
g Auswertung I Analysis
g1 HEIIJIIEI'HI'QEI}I'IIEI Calbramion results
Fall 1] case | Falllm i case 0l
Dren- Signial ! red. Uns.-Inenvall ; red. uncet. Intenal Signal / rel. Uins.-intervall ; rel, uncert. intenvan
moment /| signal K=2 skaal k=2
torque benannie Skale| penannie Skake
/ definded scale / definded scale
In M-m In M-m | | In % inM-m | | n%
a 0.0000 01,0008
1 0,8962 0.54 09575 0,51
2 1,8941 045 1,9970 D46
4 3,0803 042 39911 0,43
& 50831 0,40 59850 041
10 59,8750 0,32 29,9730 032
[CRksdrenmoment | aRficOCAWISE lorque

Angegeben st de eppefierie Mesnnsichernet, die sioh s der SEndammessunsicherhedt dunch Muspilcston mit dem EnseRerungsiakior & = 2 srgibt Sle warde
pEmAl EALTZ M 2013 ermilfedt. Der et der Messgrolie Bt mit ainer Wahrscheiniichie!t woin 55 % Im zugeondneten Wersimeroal.

Simied s the mpandss unceriaingy, which i obiained by mutinhing the Sandand unosriainge Dy e coveape oo i =2 This has beey gelermined i acoordanos
with Guigeiine E4-402 L 204 3 The vaiue of measuneme COFESpond's o 3 coverage orodabily of 05X,

ZusSizich zu den Empfshilangen der TN S13052005, wurde bel benannier Skl such das reladve Unsicherhefizintersall fr Sall | besimmt

iy 2oaiEn o Me Eosmmenoations of fie DN 591500020065, sl the relatve unceriaingy infsnall for case [ ey gefermined in case of & cesipnaisd soake
|'q|”|c::
T il )

[ b |

00 % + Ewl M

£.2 Klassensinsiufung nach DIN 51303 | ClassiNcagon acconding to DN 57308

Fall 1] case | Falllllease @ |
penanmnie Skale ! benannie Skake |
deinded scake deiined scale

Klasse vorTnom s f 1o vonfrom bis i to | vonSrom bis / to voniTrom bs /o

CI3E5 In H-m | In H-m In H-m | In H-m

|Fechisdrehmoment | clockwise forgue

0.1
0z

i 1.0 10,0 1.0 10,0

Linksdrehmomeant J sndiciochkwise

5.3 Kriacheinfuas aus Kurzzeltkrischan ! ﬁﬂp]ﬂﬂ'ﬂﬂmﬂ from ShoeT-gemm Greap
wor der ersten Messreihe jeder Enbatsteliung wurds die Signaiandenung wanrend elner drelmindigen Wartepauss registriert.
Das antimetischa Mittel dar suf den Zugehangen Endwert bazogensn Anderungen Ist das Kurzzeitkniechen,
The signal varstion during 3 thres-minute walking Mtenval was recorted befors the first Seres of every mounting position.
The shart-tarm Creep 1= he artthimeatic mean of the relsied o the cn’respmdmg ful-scaie vaive varanons.

Das Im geschlossenen Sirang ermitelie und mit dem Fakior 4 multipliziere Kurzzeltkrachen englbt:

0,036 %
The defarmined In @ closed siing and muitipéed by the factor 4 shar-ferm creep resmis: '
SC5 Concapl Deutschland GmbH Telefon: +49 B731-3261650
Zeppelnsir. 2 Tedafay: +49 §731-3261569
D-B2130 Lolching-Kromwleden E-Mall: deutschiandi@scsconceploom
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BOSCH  wMachine capability test ANGLE EXACT 12V-12-400 with 180W

25795
Selte 4 zum Kallbrierscheln vom 2022-10-10 D-K-
Fage 4 of the calbration carificate of 2022-10-10 1500140100
202209
% Interpolationsglelchungen / intarpoianon squarions & n H-m A In N-m
3.1 Fall |, Kublsche Intsrpolationeglisichung | Case I, Cubic iNTSrpoianon SquaTion:
91.1  Rechtsdrenmoment / clockwise forgue:
e 0,997080 T -4 A00E-05 M4 1,250E-05 NTE
My = 1,002500 Bk 4,000E-05 gz -1,300E-05 g3
242  Unksdrehmoment / anticockwise fomgue: )
Sy = - M1 -H,z-l -7
My = -1 .52 g3
3.2 Fall |, Lingars Interpolationaglslchung ! Case i, Linear iNTarpolamon squarian
921  Rechtsdrenmoment / cockwise forgus: 922 LInkEQremoment / antioiockwise torgue:
Sy - 0,997640 - M, T ™ - M,
My - 1,002400 -5 My - .5
223  Rechis-und Linksdrehmioment / clockwise and anticiockwise fongue:
Sy - - M, |siehe Fulknote § 5e2 foomate |
M= - By
5.3 Fall ll, Linsars Interpolationsglelchung / Casa | Lmear inmrpoEnen sguanan
931  Rechtsdrenmoment / clockwise forgus: 932 Uinksdrshmomient / antclockwise fogue:
E 0,997ES0 - M, Sy = -,
My - 1,002200 5 My - ¥
233  Rechis-und Linksdrehmoment § clockwise and anticiockwise fongue:
5. - - M [slehie Fuknode 1) / see footnate 1)]
M, = -5,
10 Kennwerte nach DIM 51308 | Classifieanion criana according 1o DIN 51300
Fall I/ case | Fall Il ! case N
w] 21 Z ]2 [Z= =]k [Z[Z]ZL [2=] %79,
h ¥ [ T T il K R R T, ¥,
nHm| Rh% In% In% In % In % n% n% In% In % n% n% InKN-m
0 - 0,033 | 0,070 -02i0 | 0,033 | 0,070 - 0,210 10,00010
& - 00£2 | 0,04 0282 | op£x | 0404 | 0412 0,234 {0,000140
4 - 0,105 | 0,68 0260 | 0405 | 0488 | 0,115 0224 {0,000140
2 - 0030 | DTG 428 | 0oso | 0475 | 0325 0,143 0,00010
1 - 0141 0,141 1,381 0140 | 01403 | 0,39 -0,256 0,00010
[1] 001a - - - - - - - -

i} Cie Bestimrung der Insaren Inepoiaionsgieichung $r Rechis- und Linksdrehmcrent k£ nichi identizch mE einem Kalbrisnsgebals
W echseidrenmorent. Sie eradgiicht =5, mit mr sinem Kalbriefaor das Arzsigegerat optimal 1r Recnts- und LinESdrenmaorent anzunassen.
The lnear indevpolation =guaton for ciociowise fomue and anticiockwise vgue can'T De used a5 o o [T g g,
Konky can be used fe adust e indcaior optially br cockwise forgue and anficockwiss inmue with o singie calbvation facior,
2; Im Fail Il werden zur Besammung der Arzeigeahweichung £, de Kalbrensnehnizse der AUSsArs- Und Abwarreihen berlichsichagt
i came i for the geteTiagion of the ditplay svror 1 Se colivation mEsuts of M Lpwar Sl DOWIWET MESSLNeimes o consioemed

Hinweles | NomES:

Eerechnese Werta sind um die Jewslige Nullanzeige reduziest. Die Ergebnisse sind In der letzten Sielle gerungat und beziehen
sich ausschiledlich auf den In diesem Ergebnisbericht genanntan Gegenstand.

Cakweted valies are reguced ﬂj." the ."E'ﬁ_DEl::".-’E ZED sgna.'. The st l:l'gl'l' of the resmis has been rounded and relaes
exciushvely i he Subject mentioned In s repart.

Dle Deutsche Abkradiienmgsstale GmbH Ist Unierzelchner der multiateralen Obereinkommen dar European co-oparation for
accrediation [EA&) ung der Intemational Laboratory Accrediation Cooperaon (ILAC) Zur gegenseitigen ANSmEnnung der
Kallbrierscheing. Die welteren Unerzeichner IMemain und aularnaly EWopas sind den IMemetselien von EA (WA SUrpaan-
accreditation.org) und ILAC {wew_llac.org) Zu entnehmen.

The Deuische Akkredifervnpssiele GmbH 5 sgnafory fo the muklateral agreement of the Ewopean co-operstion fr
Accreattstion (EA) and the ILAC for fhe mutuai recognition of callration CmMcates. The OMEr Sgnafones winin and ouwside
of Ewope are found In fhe webskes of EA (www european-acorediatisn.ong) and [LAC (www. Nac ong).

305 Concapl Deutschiand GmbH Tedsfon: +49 B731-3261660
Zeppelnstr. 2 Teletax: +49 8731-3251663
D-E£130 Lolching-Kronwleden E-Mall: deutschiandifiscsconcept com
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Salte & zum Kallbrerscheln wom 2022-10-10

Fage 5 of the calbraton certifcats of Z022-10-10

11 Mesasdaten | measuring dara In H-m
Rechtzdrehmoment [ clockwise rongue
o 10,0000 10,0000 0,0000 0,0a0d -0,0019 0,000
1 - - - 0,5969 1,0008 0,9955
2 - - - 1,9923 1.9977 1,907
4 - - - 33,5859 3,9905 39817
[ - - - 55300 59867 5.9825
10 99772 9,5800 58,5708 89,9755 89,9755 9.9783
1. Vorbsl. 2. iorbel. 3. Vorbel.
M-m | 0" i1 down 0" ’2u
preloading | preivading | pretoading w F
0 10,0000 00000 -0.0017
1 - 10,9955 0,9966
2 - 1.9858 20023
4 - 3.9526 3,9952
[ - 5.9852 559811
10 9,89824 99825 §,0825
oroel Worbel.
N-m ooy 50" [ down i I down
pralcading ug prelading up
o
1
2
4
[
10
Worel.
M-m i 1 down
praioading -
Link=zdrehmomant § anmelockwiss mongusa
1. Vartsl. 2. orbel. 3. Vorbel.
M-m | 0" i1 down 0" ’2u
preloading | preiading | pretoading w F
Voroel. orbel.
N-m oo 50" [ down i I down
preioading g preloadng up
Worel.
M-m i 1 down
praioading -

FC5 Concapt Deutschiand GmbH

Zeppellnsir. 2

D-82130 Lolching-Kronwleden

Tedhafon: +49 B731-3261660
Telefax: +43 3731-3261663

E-Miall: deutschiandiBscsconceot.com
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23735
Safte & zum Kallbrerschein vom 2022-10-10 D-H-
Page & of the calbration certfficate of 2022-10-10 150010100
2022403
12 Darstellung der Ergebnizes in Diagrammen [ Resulks in diEgrams
Bezugowert ! Referance vadus. 700000 M-m
Links- bzw. Rechisdrehmoment ! clockwise resp. anncloekwiss ToMgUe
® Feiatve Abwelchungen bezogen aul den Encwert ! devistion reaifve iy max. calbration forgue
——Firc
—— T dm
—a = ied
— 0
=0 e
—_—
—a
——
——
2 wm
fel. Interpolationsabwalchung v. M. [ Inrerpolamon emor relative m actual vaiue
L] Links- und Rechisdrehmoment getrennt | anickackwise and clockwise forque separately
0,1
08 n = o —— bz
! L e . - =0
- s e ke
-‘II ,/ e _— -
008 1 — = — =] —0 = insm
-
a4 \. 'J"
2,16 \H‘"‘ =i inam I
4z
0,000 2,000 4,000 8,000 B, 000 10,200 12800y

13 Kuhhcnaln’oarpdalhnawarln chne Bazug zur Meezunalcherhelt f Cubic mmerpol valles WIEHOUT refarsnce i UNCeTaInny

Rechistrehmoment nach 9.1.1 7 cockwise fanrgue ace. o 9.1.7

H-m 0 o1 0z 0.3 04 0.5 o0& 0.8 Lk}

0 0, 0000 O,0aT 0, 1932 0,299 0,3558 04585 0,5562 0, 7976 0,85973

1 09970 10958 11955 1,2962 1,2858 14886 1,5853 1,747 15544

2 19941 20938 21935 23962 23509 2450 205923 2798 285

3 29912 30e0s 31906 32903 33600 34838 35895 3, 7B20  3.3BET

4 39384 40882 41873 428Ts 43874 44ETM 45569 47664 488681

3 49358 50856 5,18 52852 2 53849 54B4T 55345 57840 53838

B 59336 6034 GiER 62630 263825 2 G426 6084 67821 £,8519

T B33TY TDO8E T84 TaAEZ2 T3EN 7ABDR 75808 7.0B0E 755604

B 79503 BDBIZ B1300 327A 33T B4TST BE5THS 877 84T

3 g9rs3d GOM3 Sime 9a2ve 43w 47 95T 96790 9yT90 98750

1 89,9750 N-m

Linksdrehmoment nach 5.1.2 ! andclockwise foque acc. fo £.7.2

H-m 00 1 £2 03 4.4 4.5 a1 a7 A8 03
0
-1
-2
-3
-
-5
£
-
]
-3

-0 N-m

- Ende des Kallbrisrschelns | End of callvaoon cemncang -

SC5 Concapt Deutschiand GmbH
Zeppalinstr. 2
D-E4180 Loiching-Kronwleden

Tedafon: +49 B731-3261660
Tedafax: #49 3731-3261663
E-Mall: deutschiandiBscsconceot. com
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Kalibrierlaboratorium fiir die MessgréRe Drehmoment und Drehwinkel
Calibration laboratory for the measuring guantity torgue and angle

ey SCS Concept Deutschland GmbH

Zeppelinstr. 2

D=B4 180 Leiching-Kranwieden
Telefon: +£0 BT31 326 166 0
Telefax: 49 B731 326 1669

W223548
SCs
Messmittelfdhigkeitsuntersuchung Drehwinkel
Drekmoment (MGF) nach VDI'VDE 2847, Februar 2013 2022-09

Die Untersuchung erfolgt dwrch Vergleich mit

Gegenstand: Drehmoment-Drehwinkelsensor - 10 N-m Bezugsnormalen baw. Bezugsnomal-

Object: messanrchiungen, die Im Kalibrier4aboratonum

) der SCS5 Concept Deutschland GmbH kalibriert

und damit rickgefihrt sind auf die nationalen

Hersteller: 8CS Concept Mormale, mit denen die Pysikalisch- Technische-

Manufaciurer: Bundesanstalt (FTE) die physkalischen Einheden

Ancelgegarit in UObereimstmmung mit den  Internationalen

. " Einheltensystem (S1) darstesit. For die Kalibrierung

Typ: FTY 10 FT¥ und deren Dokumentation bagh der Aussieller

Typa: dieses Kalibrierscheins die alleinige

Verantworiung. FOr die  Einhaliung  elner

. angemessenan  Frst zur  Wiederholung  der
Kennnummer: SC5.0010.C4.1.0016 FTY.0017 Kailbrienng lat der Benutzer verantwortiich.

ID-Nummer: - Z2600412-1

This inspection iz performed by comparsion with

Auftraggeber: Robert Bosch Power Tools GmbH eder Wmi? ﬂmnmcmmﬂ;mﬂma e ml’lﬁ

) eilip W ane ¥ the ¢ on

Applicant: Fomsbacher Str. 92 Ish of the SC5 Concept Deutschiand GmbH and

71540 Murrhardt tius fraceahie o the nahons measivement
standards  maimtained by the  Physikaiisch-
Technische- Bundesanstatt (PTBl for  the
. realization of the physics! units accortimg fo the
Anzahl der Seiten: 2 intenationsl system of wnits (5. The issuing
Number of pages: comgany 18 solsly responsibie for the performance
&nd the doecumentation of the calbration. The user
Geschaftszeichen: PR22-0325 KAL | 20-34813 popae el T (mealnd o
Refarence No.:
Datum der Prifung: 2022-09-29
Date of the Inspection:
Ort der Prifung: On Site Bosch Murrhardt
Piace of the Inspection:

Diesar Machwaeis darf nur vollstindig und unverandert weiterverbreitet werden. Auszlige oder Anderungen bedirfen der

Genehmigung des aussiellenden Laboratorivms. Dieser Nachweis wurde elektronisch erstellt und ist such ohne Unterschrift goltig.
This inspection document may nof be reproduced other than in full except with the parmission of the issuing laboratory. This proof
was created alectronically and is valid even withouf & signature.

Drarbum: Bearbeiter:
Date: Person in charge:
2022-10-06 Robert Dusza

Telefon: +49 8731 326 166 0
Telefax: +49 8731 326 166 9
E-Mail: deutschlandi@sceconcept.de

505 Concept Deutschland GmbH

Zeppeldnstr. 2
D-B4180 Lolching-Kronwieden
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Wa23548
‘Seite 2 zum Kalibrierschein vom 2022-10-06 SCS
Page 2 of the cakbration cerfificate of 2022-10-06
202209
1 Kalibrierverfahren | Calibration Procedure : Drehmoment (MGF) nach VDIWVDE 2647, Februar 2013
2 Kalibriereinrichtung / Calibration device : ERM 180, #547954014
2.1 Erw. Messunsicherheit / Exp. Uncertainty Uger 0,05 =
Direfmariel £ Angle
2.2 Gebrauchsnormal | Reference transducer : ROD 480 5000 2751203
Drafrwirkel / Angle 1T 1066842 B
2.3 Anzeigegerét | indication device : ND 281 B
Sariennummer | Seral number #16 369 085 A
Hersteller / Manufacturer : Dr. Johannes Heidenhain GmbH
2.4 Drehmomentsensaor in der Winkelkalibriereinrichtung ! torque transducer in angle calibrafion station
2.5.1 Drehmomentsensor [ Torgue transducer QD-ANG-TQ-250-001-C, 250 M.m
2.5.2 Erw. Messunsicherheit 0,2 % (Klassa 1 nach DINS130G)
I Exp. Uncertainty (k = 2)
2.5 Anschlusskabel Winkel [ inpuf cable angle : fest am Verstarker angeschlossen
2.6 Einspannieile [ Adaptors - Innenvierkant 1/2" fest verstiftet
3 HKalibriergegenstand | Calibration dewice : FTY 10 - SC5.0010.C4.1.0016
3.1 Anzeigegerst | indication device :
Seriennummer | Senal number :
Hersteller | Manufacturer :
3.2 Einstellung des Anzeigegerites | Speisespannung | Supply volfage : SWDC
Settings of the indicafion device : Filtereinstellung ! Fiter seftings - 1kHz
Ziffarmschritt /| Numeral resolution : 0,25
Schwankung / Fluchvation : -
Anzeigeeinheait { Indication wnit : Mm
3.3 Anschlusskabel / npuf catie : imtern
3.4 Einspannteile ! Adaptors : ‘ierkant-Square 10mm (3/8") M
3.5 Justierwert Drehwinkel ! agjusiment angle value :
vor Kalibrierung / before calibration : 1440
nach Kalibrierung / after calibration : 1440
3.6 Justierwart Eigenverbiegung ! adjustment self-deffaxion :
vor Kalibrierung { before calibration : -
nach Kalibrierung /' after calibration : -
4 Kalibrieranordnung { Calibration installation :
4.1 Einbaulage / Mounting posifions : harizontal
4.2 Definierte Mullmarke / Zero referance mark : keina
4.3 Hebalarmi&nge [ lever amm : kurzishort- mm; langflong:- mm
5§ Umgebungsbedingungen ! Ambient conditions :
5.1 Kalibriertemperatur / Cafibration femperafure :
vor Kalibrierung {/ before calibration : x21°C
nach Kalibrierung / after calibration : x22°C
5.2 Temperatwrgradient | Gradiernt of femperature - = 0,2 K/'5tunde (wahrend der Messung)
5.3 Relative Luftfeuchtigkeit / relative humidity : 30 %
5.4 Ort der Kalibrierung / Place of calibration : On Site Bosch Murrhardt
& Zusitzliche Angaben / Additional information :
Bt Ve Sind uim die pwilige Nolandege redutien. D Esgebnisee sind in Sef bmen Sl gensdel
Caicoiahing pishls @ ATLShT By Ul Alspihcied Do Segnidi Thi calu’dted viludd ank munasd o Pl e geo s’
Beurteilung: (] %
Soll40™ f MIN3S" §F MAX:A5"
Standardabweichung:0, 1658 [ Mittelwert (x-quer): 40,067 F MAX:40,25" / MIN:39,75"
Cg:2,01 7 Cgk:1,89
SCS Concept Deutschland GmbH Telefon: +49 8731 326 166 0
Feppelinstr. 2 Telefax: +49 8731 326 166 9
D084 180 Loiching-Kronwieden E-Mail: deutschlandi@scsconceptde
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BOSCH  wMachine capability test ANGLE EXACT 12V-12-400 with 180W

W2Z23548
Seite 3 zum Kalibrierschein vom 2022-10-06 SCS
Page 3 of the calibration ceviificate of 2022-10-06

202209

T Auswertung ! Analysis

7.1 Kalibrierergebnis | Calibration results [ Voistandiges Kalibrierergebniz |
Messpunkt Anzeigewert Anzoigowert Aufldsung Anzeige-
WI-KE Priifling R shain abvwnichung
[EETa evrat e b Cal Resull

oy in " iin‘ rin"® ¥y in *
1 40,00 40,25 0,250 0,25
2 40,00 40,00 0,00
2 40,00 40,25 0,25
4 40,00 40,00 0,00
8 40,00 40,25 0,25
[ 40,00 34,75 0,25
7 40,00 40,00 0,00
] 40,00 40,00 0,00
L] 40,00 40,00 0,00
10 40,00 40,00 0,00
1 40,00 40,00 0,00
12 40,00 40,25 0,25
13 40,00 40,00 0,00
14 40,00 40,25 0.25
18 40,00 34,75 0,25
18 40,00 40,25 0,25
17 40,00 40,00 0,00
18 40,00 40,25 0,25
18 40,00 40,25 0,25
20 40,00 40,25 0,25
4] 40,00 34,75 0,25
2 40,00 40,00 0,00
23 40,00 40,00 0,00
24 40,00 40,00 0,00
28 40,00 40,00 0,00

Angegeben st die ervesiteie Messunsicherheil, die sich aus der Standardmessunsicherheit durch Multiplifation mit dem Erasfterungsfakior k = 2
ergibl. Sie wurde gemal DKDLS ermitiell. Der Werl der MessgroBe liegl mil einer Wahrscheinlichkeit von 85 % im zugeordnelen Wereintervall
Stated is the expanded uncerdainty, which i abfained by muiliplying the standard urncardainy by i coverage facior k =2, This has baen
defanminad in accordance with Guidsfine DKD-3 The vale of mestursmant coresponds (o & coverage arobabilly of 95%.

Der Startpunkt der Messreihen erfolgte won ainer undefinierten Nullmarke (USP - undefind Startpunkt]. Die Messreiben kinnen
nicht zu einer miglichen Komekurkurve herangezogen werden.

7.2 Darstellung der Ergebnisse in Diagrammen |/ Results in diagrams

Anzelgeabweichung ¥, in *

0E o

05
SCS Concept Deutschland GmbH Telefon: +4% 8731 326 166 0
Zeppelinstr. 2 Telefax: +49 8731 326 166 9
D84 180 Loiching-Kronwieden E-Mail: deutschlandi@lscsconcept de
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Seila 4 rum Kalibrierschein wvom 2022-10-08
Page 4 of the calibration cartificate of 2022-10-08

W223548

SCs

2022-09

Kalibrierverfahren / Calibration Procedure:

Kalibriereinrichtung / Calibration device :
2.1 Erw. Messunsicharheil /| Exp. Uncertainty Uper
Drehwinks! / Angle
2.2 Gebrauchsnormal / Reference fransducer
Dretiwinks! £ Angls
2.3 Anzeigegerdl | Indication device :
Serisnnummear [ Sarial numbear -
Hersteller ! Manufaciurer

Drehmoment (MGF) nach VDUVDE 2647, Februar 2013

ERN 180, #54T85491A
0,05 "

ROD 480 5000 27512-03

#17 106642 B

ND 281 B

#16 360 085 A

Dr. Johannes Heidenhain GmbH

2.4 Drehmomentsansor in der Winkelkalibriereinrichiung ! torgue transducer in angle calibration station

2.5.1 Drehmomeantsensor / Torque transducer
2.8.2 Erw. Massunsicherhail
{ Exp. Uncertainty (k = 2)
2.5 Anschlusskabel Winkel | Input cable angle :
2.6 Einspannieile | Adapfars -

Kalibriargegenstand | Calibration device :
3.1 Anzeigegerdl | Indication device :
Sariennummer [ Seral numbear -
Hersteller ! Manufacturer
3.2 Einslellung des Anzeigegarites /
Setfings of the indication dewvice -

3.3 Anschlusskabel | Input cable -

3.4 Einspannieile [ Adapfars -

3.5 Justierwerl Drehwinkel | adjustment angle value
wor Kalibrierung / before calibration :
nach Kalibrisrung / affer calibration :

QD-ANG-TQ-230-D01-C, 250 N.m
0.2 % (Klasse 1 nach DING1309)

fast am Verstarker angeschilossen
Innenviarkant 1/2" fast verstiftat

FTY 10 - 3C5.0010.C4.1.0016

Speisespannung [ Supply vollage : 5vDC
Filtersinstellung / Fiter seftings - 1kHz
Ziffernschritt | Nurmeral resolution 0,25
Schwankung / Fluctuation : -
Anzaigasinhait / Indication und - Nm
inbern

Vierkani-Square 10mm (3/8%) M

1440
1440

3.6 Justierwert Eigenverbiegung | adjusiment self-dafaxion :

wor Kalibrierung / before calibration :
nach Kalibrisrung / affer calibration :

Kalibrieranordnung ! Calibration installation :
4.1 Einbaulage [ Maunating posilions -
4.2 Dafinierte Mullmarke ! Zero refersnce mark -
4.3 Hebelarmlange / lever arm :
Umgebungsbedingungen /| Ambient conditions :
5.1 Kalibriertampearatur [ Calibration femperature
wor Kalibriarung [ before calibration :
nach Kalibrierung ! affer calibration :
5.2 Temperaturgradient / Gradient of femperafure :
5.3 Relative Luftfeuchligkeit / relative humidity :
5.4 Ort der Kalibrierung { Place of calibration :

Zusatzliche Angaben ! Additional information :

haorizontal
keing
kurzishort- mm; langlong:- mm

2Z21°C

22 °C

= 0,2 Kf5tunde (wahrend dar Messung)
39 %

On Site Bosch Murrhardt

Elenachnie Wirte sind i G jewed ige Mulaneigs edugien. D Ergebnise snd in dor letzien Stlle gonnde
Caiciabes] wilies are recoed by (e resgectiee 2an sgnal The caltulaied valoes ans reunsed i M Lt decimal

Beurteilung: OK
Nom_:180" / Wi MIN:170° W1 MAX:-190°

Standardabweichung:0,1528 f Mittalwert (x-quer): 180,017 f MAX:180,3"  MIN:179.8”

Cg:4.36 | Cgk:d,34

SC5 Concepl Deutschland GmbH
Zappelinstr. 2
D-84180 Loiching-kromwiedean

Telefon: +49 8731 326 166 0
Telafax: +49 8731 326 166 9
E-Mail: dautschland@scsconcepl.de
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W223548
Seita 5 zum Kalibrierschain vom 2022-10-08 scs
FPage 5 of the calibration certificate of 2022-10-08
2022-09

7 Auswertung ! Analysis

7.1 Kalibrierargebnis | Calibration results [ Velistindiges Kaibrierergeatnis |
Messpunik Anzeigewert Anzeigewert Auflssung Anzeige-
WI-KE Prirfling Resciuton abweichung
Rsasiviag oot it ihaton Cad'. s il

iy in " xin® rin" Y,in”®

1 18000 180,00 0.250 0,00

2 160,00 180,00 0.00

3 180.00 180,25 0.25

4 180,00 180,00 0.00

E] 18000 178,75 =025

] 160,00 180,00 0.00

T 180,00 180,00 0.00

-] 180,00 180,25 0.25

a 18000 180,00 000

10 160,00 180,00 0.00

11 180,00 180,00 0.00

12 180,00 180,25 0.25

13 18000 180,00 000

14 180,00 178,75 =025

18 180,00 180,00 0.00

18 180,00 180,00 0.00

17 18000 180,00 000

18 180,00 180,25 0,25

18 160,00 178,75 =025

20 180,00 178,75 =025

Fal 18000 180,00 000

22 180,00 180,00 0,00

23 160,00 180,25 0.25

24 180.00 180,00 0.00

25 180,00 180,00 0.00

Angegeben ist die erwellerls Messunsicherheil, die sich aus der Standardmessunsicherheit durch Muliplikation mit dem Enseilerungsfaklor k = 2
ergibl. Sie wurde gemdt DKD-3 emnilball Der Werl der Messgrites liegl mil siner Wahrschainlchked von 85 % im zugeordnetan Wereinbervall
Sladed iz the expanded inceriaily, which i3 ablained by muliplping the standard unceraindy by e coverage factor k =2 This has beemr
detarmined it accordancs with Guideline DKD-3. The valus of Measirament Somespands I & coverage probability of 85%.

Der Startpunkt der Messreiben erfolgte von einer undefinierten Nullmarke [USP - undefinierier Startpunkt). Die Messreiben
kibmnen nicht 2u siner méghchen Korekurkurve herangezogen werdan.

7.2 Darstellung der Ergebnisse in Diagrammen ! Results in diagrams

Anzeigeabwelchung ¥, in *

0.5 -

0.5
SCS Concept Deutschland GmbH Telefon: +49 8731 326 166 0
Fappelinstr. 2 Telefax: +49 8731 326 166 9
D-84180 Loiching-Kromwiedan E-Mail: deutschland@scsconcapl.de
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