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1. Overview of the cm! — cmk? values

Torque range 0% 30% 80% 100% additional
Test data
3,0 Nm 10,0 Nm 30° | 360 ° 30° I 360° 30° | 360 ° 30° 360° 30° 360°
Tool Serial number Torque 3,0 Nm 5,1 Nm 8,6 Nm 10,00 Nm 12,00 Nm
Tolerance 10 %
Upper tolerance limit 3,3 Nm 5,61 Nm 9,46 Nm 11,0 Nm 13,2 Nm
Lower tolerance limit 2,7 Nm 4,59 Nm 7,74 Nm 9,0 Nm 10,8 Nm
Speed 370 rpm
cm 3,11 3,23 3,14 3,16 2,64 3,20 2,91 2,86 3,26 4,22
cmk 2,7 2,9 2,9 2,78 2,45 3,03 2,76 2,6 2,96 3,91
321000101 Machine 1
Speed 500 rpm (Boost)
o
% cm 4,84 3,21
2 cmk 4,31 2,69
=
N Speed 370 rpm
6 cm 2,63 3,28 2,70 3,81 2,93 2,78 2,94 2,99 3,37 3,69
<
ﬁ . cmk 2,52 2,89 2,67 3,7 2,83 2,54 2,43 2,62 3,25 3,19
" 321000103 Machine 2
H Speed 500 rpm (Boost)
[©]
b=4 cm 3,62 2,82
<
cmk 3,42 2,12
Speed 370 rpm
cm 3,47 4,80 3,93 4,51 3,51 3,62 3,21 4,33 3,18 7,16
. cmk 2,98 4,77 3,63 4,39 3,43 3,53 3,08 3,9 2,86 6,42
321000108 Machine 3
Speed 500 rpm (Boost)
cm 3,70 4,06
cmk 3,57 3,48
Speed 370 rpm
cm 2,63 3,23 2,70 3,16 2,64 2,78 2,91 2,82 3,18 3,69
. cmk 2,52 2,9 2,67 2,78 2,45 2,54 2,76 2,12 2,86 3,19
Min cm/cmk
Speed 500 rpm (Boost)
cm 3,62 2,82
cmk 3,42 2,12

Battery: Undervoltage detection: Weight (w/o / 2,0Ah / 6,0Ah battery) Sound pressure level: Temperature: 21,2 °C Break between measurements
GBA 12V 6,0 Ah (1 607 A35 06F) Yes 0,66 kg /0,83 kg /1,07 kg < 70 dB(A) Humidity: 43,7 % 3 sec.
Cycles per battery charge: GBA 12V 2,0 Ah: GBA 12V 3,0 Ah: GBA 12V 6,0 Ah:
(12 Nm; 90°) 2100 Cycles 3000 Cycles 6000 Cycles

" machine capability
2 position of machine capability
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2. Machine capability analysis
2.1 Machine capability analysis 321 000 101 (370 rpm)
2.1.1 Screw joint 30° (hard) Set point 3,0 Nm (0%)

- Schrauber:  3.602.096.600_321000101 Angle Exact 12V 12-400 tested at: 20.01.2023 11:47:47 Hanselmann
({‘:'/m Bos‘ H Robert Bosch Power Tools GmbH 5 - 12Nm Cell: FTY.0017 / SCS0010C410016
s PT-BI/EXG-Mt Bs(xt 3s): OK
Frequency Chart Statistical data
Cm: 3,11 (>=2,00) Nm
Cmk: 2,7 (>=1,67) 33 ¢
ids or Lower tol.: 2,7
Upper tol.: 3,3 32 1
: Nominal: 3
| Maximum: 3,03 31+
| Minimum: 2,89
: ¥-Horizontal: 2,96 34
| s: 0,03
I x + 3s: 3,06 20 1
: x-3s:2,86
| Number of values: 100 -
L, T
I Angle: 30
l Speed: 370 rpm .
- - <, -
28 31 3.2 33 34 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
3 e ot
32
31
X+3s
3 ‘f“h s o A - 2 - ]
____W!\%W‘MWWWW“&T____ 723'“"*\— .
®
29
x-35
28
LT uT
Values
1) 3.01 N/ 30° 2) 288Nm/2¢° 2) 3MNm/30°  4) 3hm/20° 5) 200Nm/28°  6) 30ZNm/3°  7) 3NmIAF 3) 284 Nmi2°  0) 3Nm/3F 10) 206Mm/20° 11} 206Nm/20°  12) 203Nm/21°
13) 288Mm/20°  14) 283Nm/28° 15) 302Nm/31°  18) 2EONm/3T  17) 284Nm/26  12) 3Nm /300 18) 288Nm/30°  20) 283Nm/26° 21) 286Nm/30° 22} 297Mm/20° 23] 295Mm/28°  24) 298Nm/30
25) 3Nmi3 26) 267 Nm/28° 27) 3Nmi3D 28) 286Nm/30°  28) ZEOTNm/28°  30) 28ENmJ/3T  31) 3Nmi30° 32) 285Nm/28°  33) 296Nm/30° 34} 298NmJ30°  35) 205NmJ23 38} 208NmI3
37) 288NmMi30°  33) 285Nm/Z7 3D) INm/3® 40) 284Nmi20°  41) 2B3NmMi26°  42) 3M2NmI31  43) 2P5Nm/28°  44) 2E3Nm/28°  45) 286Nm/31°  46) 295NmMIZ0°  47) 284NmiZ0°  48) 3Nm/AC
49) 296NmMi29°  50) 283Nm/3° 51) 2E3Nm/28°  52) ZEZNm/26°  53) 2B2Nm/30° 54) 286Nm /28"  55) 283INm/28°  56) 283Nm/30°  57) 2S4Nm/27°  56) 283Mm/28°  50) 285Nmi31°  €0) 287 Nmi28
1) 282Nmi20°  E2) 282Nm/22° €2) 207Nm/22°  B4) 202Nm/26°  B5) 204Nm/30°  BS) 201Nm/31°  67) 208Nm/28°  B8) 205Nm/28° B0} 206Nm/31° 70} 205Mm/ZF  T1) 2B4Nm/20° T2} 20Nm/2e
73) 20Nm /28 78) 204Nm/28° 75) 2E2NmJ28°  76) 2E2NmJ20°  77) 2B4Nm/20°  78) 2P5Nm/28°  70) 282Nm/30°  80) 206Nm/20°  81) 295Nm/28°  82) 230Mm/28°  83) 207Mm/20°  84) 207Nm 28
85) 296Nm/30°  85) 267Nm/22° &7) 288Nm/28°  88) 2ENm/30°  B2) 208Nm/30°  00) 201Nm/28°  91) 285Nm/30°  82) 296Nm/28°  03) 28SNm/30°  04) 280Nm/28°  05) 205Nm/28°  €8) 209Nmi28
07) 281Nmi23°  ©3) 285Nm/22° ©8) MNm/31° 100 282 Nm /28
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2.1.1.1 Screw joint 30° (hard) Set point 3,0 Nm (0%) 25/100

) 2,609 uT

Result Result

] LT|NOy uT|
2,80

LT

N

P L O O

Torque (N m)
|

-0 -85 -a0 =75 -T0 -85 -80 -55 -50 -45 0 -5 =30 -25 -20 -15 -1 -5 o 5 10 15 20 25 30
Angle (°)
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2.1.1.2 Screw joint 30° (hard) Set point 3,0 Nm (0%) 75/100

uT

NOM

N y
Resoit Resaltt

2.8 0 L ﬂDM uT
26
579 LT]

Torque (N m)

T T
-a0 -a5 -20 78 -T0 -35 -G -85 -50 45 <40 =35 -30 -25 -20 -15 -10 -5 ] 5 10 15 20 25 30
angle ()
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2.1.2 Screw joint 360° (soft) Set point 3,0 Nm (0%)

/'—-H Schrauber: 3.602.096.600 321000101 Angle Exact 12V 12-400 tested at: 20.01.2023 11:42:28 Hanselmann
() Bos‘ H Robert Bosch Power Tools GmbH 5-12Nm Cell: FTY.0017 / SCS0010C410016
N PT-BI/EXG-Mt 6s(xt 3s): OK
Frequency Chart Statistical data
Cm: 3,23 (>=2,00) Nm
Cmk: 2,9 (>=1,67) R
Lower tol.: 2,7 |
|
Upper tol.: 3,3 32 + |
ur ¥-35 ¥+3s oT P : |
| 186 | Nominal: 3 |
| ] | Maximum: 3,09 3,1 1
| | Minimum: 2,96
: 10 : X-Horizontal: 3,03 3 1
9
| | 5:0,03
[ 6 | x+3s:3,12 29 - |
: : x-35:2,94 |
I | Number of values: 100 . |
AT [
| | Angle: 360 |
—
I Speed: 370 rpm . Jl
2,6 2,7 2,8 29 3 31 3.2 3.3 3.4 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
3 | —m—————— e e ———— —. 0T
3,2
"
3.1 ./. ¥+3s
AL AAA 2D SN A S A S a2 A
5 5 r?" L7 e po® T Y A
¢ o ire V4 ") 5 % 5] g 6 ® ¥ o i Y ]
%-35
29
2.8
27 ———-—- - - - - - - - ———————————————_—— e ——— e ———— e — - ut
Values
T) 3.05Nm/370° 2} 3.07 Nm/378° 3) 30ZNm/378° &) 304 Nm/366° &) 20BNm/3r# 6 5Nm/ 24 ) 3Nmi35T B) 204Nm/ 3667 8) B02Nm/35E  10) 304 Nm/37@  11) 307 Nm/376° 1Z) 3 Nm /366"
13) 302MNm/384°  14) 308Nm/374° 15) 29ONm/356° 18) 280Nm/344° 17) 304Nm/376° 18) Z03Nm/370° 18) 304 Nm/375 20) 304Nm/377°  21) 303NMIET°  22) 206Nm/351  23) 301NmI3ISE" 24 3.02Nm/382
35) 305Nm/388°  26) 306Nm/380° 27) 30BNm/388° 28) 3Nm/357*  20) 302Nm/354° 30) Z8ENm/346° 31) 302Nm/363° 32) 307Nm/376° 33) 30BNm/381° 34) 302Nm/361* 35) 30BNm/375  38) 2.00Nm/ 357
37) 208Nm/352°  38) 308Nmf358° 30) 302Nm/386° 40) 28BNm/385° 41) 308Nm/376° 42) 305Nm/372° 43) 3Nm/361°  44) 306Nm/372° 45) 303Nm/3SE 46) 200Nm/356° 47) I0TNm/ITE  43) 3.05Nm/372°
49) 302Nm/378° 50 308Nm/f372° 51) 30BNm/378° 52) 28BNm/360° 53) 302Nm/385° 54) 302Nm/355° 55) 302Nm/368° 56) 309Nm/384° 57) 307Nm/378° 58) 200 Nm/385° 58) 305Nm/365° 60) 3.04Nm/374°
61) 200Nm/380°  62) 303Nmf357° 63) 305Nm/385° 64) 3Nm/361°  85) 308Nm/331° 66) 304Nm/3T0° 67) 303Nm/382 68) 305Nm/364° 69) 3OBNm/ITOCC  70) 288 Nm/35E'  T1) 304 Nm/3IBE"  T2) 3.01Nm/35E°
73) 3.04Nm/388° 74} 205Nm/376° 75.) 304Nm/389° 78) 302Mm/388° 77) 302Nm/364° T7B) 3Nm/354  T7O) 304Nm/36T°  B0) 305Nm/3T1°  81) J0SNm/ITTT  £2) 3Nm/3E2°  83) 306Nm/3E5 B4 2.00Nm/ 355
85) 3.02Nm/358°  86) 304Nmf354° 87.) 301Nm/384° B83) 3Nm/351°  83) 304Nm/368° B0) 288Nm/366° ©1) 303Nm/366° 82) 309Nm/3B0° 93) 303Nm/3SE" 94) 286Nm/350° ©5) 304 Nm/360° 96 3.02Nm/38E°
07.) 3.03Nm/371° @8 3,05Nm/376° 00.) 303Nm/372° 100 2.80 Nm/380°
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.1.2.1 Screw joint 360° (soft) Set point 3,0 Nm (0%) 25/100

uTt

Result Result

0 oS NOM

- LT]

Torque (N m)
r

0.
0.2
013
| T T T T T T T T T T T T T T T T T
500 -450 400 350 300 50 -200 150 -100 -50 o 50 100 150 200 250 300 350
Angle (*)
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Machine capability test ANGLE EXACT 12V-12-400

Torque (N m)

2.1.2.2 Screw joint 360° (soft) Set point 3,0 Nm (0%) 75/100

uT
13 Result Result
. 0 4 NOM
] =i e HT
2,87 /
LT]
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

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

- Schrauber: 3.602.096.600 321000101 Angle Exact 12V 12-400 tested at: 20.01.2023 11:35:49 Hanselmann
(l)p Bos‘ H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 § SCS0010C410016
s PT-BI/EXG-Mt Bs(xt 3s): OK
Frequency Chart Statistical data
Cm: 3,14 (>=2,00) Nm
Cmk: 2,9 (>=1,67) 5,59 +
Lower tol.: 4,59
uT ¥-3s 28 ®t3s aT
Upper tol.: 5,61
| | inal: 5,39 -+
| | Nominal: 5,1
| | Maximum: 5,27
| | Minimum: 4,95 518 1
: : ¥-Horizontal: 5,14
| | 5: 0,05
499 1
| | x+3s:5,3
: 5 : X-3s5:4,98
| 3 | Number of values: 100 479 +
| 1 | Angle: 30
—_ 1
l = Speed: 370 rpm ass
4,49 4,69 4,89 5,08 5,29 549 5,69 Precision Class: 2 Toleranz +/-10% o
Single Value Card
Nm
5¢ | — — — — ——-——-—-—F-—-—-"—-""-"""-"-""-"""""""""F""F"""""""""""""F"""”"""F"”"”"F"”"-"”-"”"” """ ""—"—"—"—"—""—- oT
5,39
¥+3s
v APl ipena ] VY PN VY.
Forean o/ a Aot [ 0 SN AN oegrt S8 Py poten Soa Ane g
8 o @ "8 VA A = \“.'
4,99 \/ 35
@
4,79
450 | — — — - uT
Values
1) 5.08Nm/32° Z) 510Nm/ 23" 3) 521Nmi32° &) 506Nm/30° &) B21Nm/3Z 6] 5.1BNmI30°  7) 513Nm/30°  B) SITNmI31" 8] BABNmI3T  10) BISNm/30"  11) BI3NmI3F 12 5.17 NmlaZ
13 5,00 Nm/28° 14) 512Nm/32° 15) £12NmJ/31°  18) S1Nm/31°  17) 52TNm/32*  18) 515Nm/30°  18) 508Nm/30°  20) S52NmJ31T 21} E11NmS22® 22} 517Nm/21°  23) 510Nm/31°  24) 514 Nm/20°
25) 515Nm/3¢°  26) 518Nm/30° 27) 508Nm/31°  28) 508NmMI28°  29) 524Nm/3°  30) 524Nm/32°  31) 518Nm/31°  32) 514Nmi32° 23} 512Nm/30°  34) 516Nm/31°  35) 522Nm/31° 35 5.18Nm/32°
37) 513Nm/3°  38) 52INm/3D° 30) 516NM/3Z  40) 511MmMI28°  41) 511Nm/30°  42) 513Nm/31°  43) 512Nm/31°  44) 518Nm/32°  45) 513NmM/28° 48] 51Nm/31°  47) 523Nm/31°  43) 5.12Nm/30°
40) 507Nm/32° 50} 5ATNm/30° 51) 500Mm/30°  52) 506Mm/31°  53) 521Nm/30° 54) 511Nm/32° 55) 513Nm/30° 56) 523Nm/31° 57) 508Nm/20°  58) 511Nm/22°  52) 514 Nm/31°  0) 5.13Nm/31°
61) 512Nm/30°  62) 518Nm/32° 63) 5.16NM/30°  64) 504NmI28°  85) 512Nm/31°  66) 524Nmi31°  67) 495Nm/28°  68) 516Nm/20° 62} 508Nm/20° 70 511Nm/31°  T1) 518Nm/30°  72) 5.14 Nm/32°
73) SOTNm/30° T4} 512Nm/30° T5) 50TMm/31°  78) S14Mm/30°  77) SA7Nm/3F  78) 512Nm/30°  7O) 518Nm/30° B0} S17Nm/32° 81} 51Nm/30° 82} 512ZNm/21°  83) 5ZNm/31° B4 518 Nm/30°
85) 511Nm/3¢°  86) 518Nm/30° &7) 511Nm/30°  83) 51Nm/30°  89) 51E8Nm/31°  80) 51Nm/30°  91) 517 Nm/31°  82) 514Nm/31° 83} 511Nm/20° 84} 501Nm/28° ©5) 521Nm/32° 5 5.18Nm/31°
97) S04Nm/28°  08) 518Nm/32° 09) S06NM/30° 100 508 Nm/30°
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BOSCH

Machine capability test ANGLE EXACT 12V-12-400

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

ut

Result Result
o MNOM,

LT

LT|

Torque (N m)
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

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

uT

:'.2_5 Result Reglly

v LT?iw um|

LT]

faw

"

AR P

FoRLBLEL

el

Torque (N m)

T T T T T T T T T T T T T T
] -g0 -85 -0 -75 -70 -85 &0 -85 -50 45 -40 -35 -30 -25 -20 -18 -10 -5 0 5 o 15 20 28 30

Angle (7)
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. BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.1.4 Screw joint 360° (soft) Set point 5,1 Nm (30%)

- Schrauber: 3.602.096.600_321000101 Angle Exact 12V 12-400 tested at: 20.01.2023 11:32:05 Hanselmann
(‘l)ﬁ BOS‘ H Robert Bosch Power Tools GmbH 5-12Nm Cell: FTY.0017 / SCS0010C410016
S PT-BI/EXG-Mt 6s(xt 3s): OK
Frequency Chart Statistical data
Cm: 3,16 (>=2,00) Nm
Cmk: 2,78 (>=1,67) R
Lower tol.: 4,59
o3s or Upper tol.: 5,61 S0 L
| Nominal: 5,1 T
| Maximum: 5,15
| Minimum: 4,92 5,19 4
: X-Heorizontal: 5,04
| 5: 0,05
499 +
| x+3s:5,2
: x-35:4,88
| Number of values: 100 479 +
| Angle: 360
l Speed: 370 rpm o
4,49 5,29 5,48 5,69 Precision Class: 2 Toleranz +/-10% o
Single Value Card
Nm
g | T —— - —— = oT
5,39
5,19 x+3s
a a R -t R P - -\ 2 & &
S AWATAWAVAW AVANF T W B A WA Fe —
4,99 i'/ | / /
*-35
4,79
458 - urt
Values
1) S0BNmI381°  Z) 505Nm/352 3) 5.11Nm/356°  4) 503Nm/350° 5 BOZNm/328°  6) 508NmI356°  7) 5.11Nm/362°  B) 508Nm/352° 0] 5.13Nm/364  10) 505 Nm/ 354  11) SNm/346"  12) 5.1Mm/ 360"
13) 508Nm/357°  14) SNm/340° 15) 513Nm/382° 18) 506Nm/354° 17) 503Nm/350° 18) 506NmJ362° 10) 515NmJ/366° 20) 503NmMJ350° 21) 512Nm/261° 22) 488 Nm/345 23) 406Nm/341°  24) 506 Nm/354°
25) 507NmI357°  26) 501Nm/347° 27) 500Mm/358° 28) 485Nm/342° 20) 482NmJ331° 30 507Nmi350° 31) 508NmJ358° 32) 408Nm/340° 23) 504Nm/354° 34) 502Nm/346° 35) 406Nm/336° 38) 508 Nm/381°
37) 506Nm/350°  38) 4,87 Nm/340° 30) 506Mm/354° 40) 408NmM/33  41) 484Nmi342°  42) 51Nm/360°  43) 508Nmi356° 44) 403Nm/330° 45) S11Nm/362  45) 400Nm/351° 47) 403Nm/32° 43) 5.1Nm/356°
40) 504Nm/343°  50) 503Nm/344° 51) 508Mm/362° 52) 504Mm/348° 53] 483NmJ337* 54 50ENm/356° 55) 508Nm/358° 56) 502Nm/344° 57) 50BNm/355° 58) 501Nm/347° 50) 405Nm/344° £0) 507 Nm/352°
1) 506Nm/354°  62) 504Nm/347° 63) 506Mm/358° 04) 502Nm/348° 85) 501Nmi340° 66) 51Nm/368°  67) 507Nmi356° 68) SMm/341°  60) S11Nm/365° 70) 405Nm/350° 71) 404Nm/327°  72) 511Nm/366°
73) 502Nm/353°  74) 502Nm/344° 75) 507TMm/358° 78) 502Mm/351° 7T 484Nmi33°  T8) 500Nmi350°  7O) 505Nm/358° 50) S01Nm/344° B1) 503Nm/354° E2) SNmi345 B3 403Nm/334°  B4) 5.1Nm/382°
85) 505Nm/356°  B6) SNm/345° 87) 51Nm/363°  83) 503Nm/356° 89) 487 Nmi338° 80 511Nmi356° ©1) 501Nmi350° 92) 499NmJ/344° ©3) 509Nm/2360° B4) 4@0Nm/4E° B5) 485Nm/248° ©8) 508 Nm/357°
O07) 504Nm/347° 08 504Nm/350° 00) 51Nm/382°  100) 5.01Nm/350°
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.1.4.1 Screw joint 360° (soft) Set point 5,1 Nm (30%) 25/100

uT

":'2_5 Result Result o

5 U LT /)6‘5 U]

. // L]
o
2]
=
28]

Torque (N m)

Angle ()
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.1.4.2 Screw joint 360° (soft) Set point 5,1 Nm (30%) 75/100

— (75)5.074 ut

527 Result Result iy
U LT/,NU? U

LT]|

| IR

L
i

o b

P

Torque (N m)
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

2.1.5 Screw joint 30° (hard) Set point 8,6 Nm (80%)

- Schrauber: 3.602.096.600_321000101 Angle Exact 12V 12-400 tested at: 20.01.2023 11:14:40 Hanselmann
(‘l)ﬁ BOS‘ H Robert Bosch Power Tools GmbH 5-12Nm Cell: FTY.0017 / SCS0010C410016
S PT-BI/EXG-Mt 6s(xt 3s): OK
Frequency Chart Statistical data
Cm: 2,64 (>=2,00) Nm
Cmk: 2,45 (>=1,67) s
Lower tol.: 7,74 934 T |
|
uT *3s x43s oT Upper tol.: 9,46 9,14 T |
1319 Nominal: 8,6
| pu— | . 804 4
| u% | Maximum: 8,92 ~
| | Minimum: 8,42 874 4
l l X-Heorizontal: 8,66
| | 854 +
| | s: 0,11 :
8 8
| s | x+ 3s5:8,99 8,34 +
' [\ ' x-3s:8,34
| | 8,14 1 |
| 5 | Number of values: 100 |
|
l [ Angle: 30 794 + |
e —
l Speed: 370 rpm e 1
7,64 7,84 8,04 8,24 &,44 8,64 884 9,04 9,24 9,44 Precision Class: 2 Toleranz +/-10% .
Single Value Card
Nm
—————————————————————————————————————————————————— oT
9,34
9,14
04 ¥+3s
2t A At Al A A A AL AL A A A
» | / ¥ \
- - MAYZJ!_/&\_AT"_ - -‘—'.—r"—\rﬁ—%?— .-l —\77‘“’{—/&{?*-‘{.—\;_,"'\—;&\.—%—!’ A
854 5 " VA A e e~ N W
|
8,34 ®-35
8,14
7,94
74 ————— urt
Values
1) 8.61Mm/ 30" Z) E44NmI 2 1) BE2NmI3Z &) 867 Nmi30°  5) BESNmI31° 6] BEANmIG0" 7] BSGNmI30"  B) BSENmIZ5T D) EFlNm/ZZ 0] EENmIZ: 1] EiZNmI30  12] B.64 Mm/3l
13) 877TNm/31°  14) 853NmM/Z2° 15) 8TNm/31°  18) 866Nm/30°  17) 865Nm/23°  18) BFZNmJ/32°  10) B8NmJ32°  20) BSTNmMJ28°  21) S88Nm/320°  22) 876Nm/33°  23) S61Nm/2Z°  24) 8,86Nm/3z
25) 851NmI28°  26) BSINm/30° 27) B71Mm/32  23) B5ZMm/28°  20) 885Nm/31° 30 BTENmi32®  31) B5TNmJ28°  32) B48NmJ30°  33) S81Nm/33  34) ET4Nm/31°  35) EF2Nm/30°  38) 87 MNm/30°
37) 857Nm/31°  38) BSINm/30° 30) 384Nm/3  40) 850NM/30°  41) 856Nmi20°  42) BEZNmi32°  43) S40NmJ20°  44) B874Nm/31°  45) EFBNmI3M®  45) EESNMI0°  47) ES4Nm/31°  43) 3,88 Nm/31°
40) B4BNMI30°  B0) B74Nm/31° 51) 88Nm/31°  52) 885NM/32® 53 850NmJ30°  B4) BE4Nmi30°  B5) B5INm/30°  56) BSZNm/20°  57) S81Nm/3{*  58) ESS5Nm/30°  50) EFSNm/31*  80) 8,57 Nm/31°
1) 858Nm/30°  62) B5TNm/30° 63) 87Mm/30°  84) 850MmM/31°  85) 87Nm/30°  66) B8ENmi31°  67) 853Nmi20°  68) 8S3Nm/30°  60) EFBNm/30°  70) EFTNmI32®  T1) ESINm/31°  72) 8,67 Nm/30°
73) B4BNMI28°  T4) B7INm/3M° 75) S70MMI/IF  78) B7INM/ACT 7T 885NmJ32°  TE) BENm/31°  7O) B85Nm/28°  50) BEENm/31®  B1) B60Nm/32  E2) ES3Nm/3M®  E3) ESENm/30°  B4) B72Nm/32°
85) 8.61Nm/29°  B6) B42Nm/28° 87) 886NM/32°  83) 854Nm/30°  89) 854NmJ31°  80) BTZNmi31°  91) 853Nmi28°  82) BSSNmJ/31°  £3) S82Nm/32°  B4) E61Nm/20°  B5) ESNm/30°  ©8) 8.75Nm/32°
O07) B58NMIZ7® 08 S88Nm/30° 00) S84Nm/32 100 888 Nm/30°
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.1.5.1 Screw joint 30° (hard) Set point 8,6 Nm (80%) 25/100

— (25)8.51

uT
—
] Result ResulioM
859 0 LT| mﬁ uT|
a
1 LT]
5
55
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E ..
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Machine capability test ANGLE EXACT 12V-12-400

2.1.5.2 Screw joint 30° (hard) Set point 8,6 Nm (80%) 75/100

Torque (N m)

uT
Result Result]
0 LT|NOM ﬁj
| T}
__',_/
T
—
T T T T T T T T T T T T T T T T T T
-60 -55 -50 -45 -0 -35 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30

Angle (%)
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

2.1.6 Screw joint 360° (soft) Set point 8,6 Nm (80%)

& BOSCH

Schrauber:

PT-BI/EXG-Mt

3.602.096.600_321000101 Angle Exact 12V 12-400
Robert Bosch Power Tools GmbH

5-12Nm

tested at: 20.01.2023 11:09:36 Hanselmann

Cell: FTY.0017 / SCS0010C410016
Bs(xt 3s):

OK

Frequency Chart

Statistical data

Cm: 3,2 (>=2,00) Nm
Cmk: 3,03 (>=1,67)
Lower tol.: 7,74 934 T
uT 3 s ot Upper tol.: 9,46 914 L
x-35 xt3s i
19 Nominal: 8,6
1 1 . g4 L
| | Maximum: 8,79 8.94
: JfEN : Minimum: 8,35 874 |
| =4 1 | X-Heorizontal: 8,56
854 +
| | s: 0,09 :
| | x+ 3s: 8,82 8,34 +
' 5 ' x-35:8,29
| | 8,14 1 |
| 3 | Mumber of values: 100 |
|
| | Angle: 360 7,94 1+ |
l l Speed: 370 rpm e 1
7,64 7,84 8,04 8,24 844 8,64 284 9,04 9,24 9,44 Precision Class: 2 Toleranz +/-10% .
Single Value Card
MNm
—_————— e e — — —— — — —— — — — — — — — — — — T
9,34
9,14
8,94
8,74 [R
ﬂ -’.\. 1! R m, ?‘.
854 |ed\g— ¥ -‘r.j *7'-‘&7-
8,34
8,14
7,94
74 ————— urt
Values
1) BOINmMI350°  2) B53NmI35@ 3) B.72Mm 307" &) BAGNm/3%8°  5) BGNmIBT  6) BEZNm/36Z  7) B71Nm/ 366 B) BA4Nm/355'  B) B7ANm/a70"  10) BAGNm/35# 11) GAGNm/340° 1) B.66Mm/ara
13) B4OMM/356°  14) ESBNm/35F 15) 8A2Nm/380° 16) B54MNm/347° 17) 838Nm/3S0° 18) BESNmJ/363° 10) BEINm/360° 20) BSTNmJ3SGT 21) EB4Nm/ISE' 22) BETNm/35E I3) E40Nm/I4E° D24) 8,64 Nm/35a
25) BATNmI358°  26) B52Nm/34E° 27) BEOMM/374° 28) B51Nm/354° 20) 85ZNm/354° 30) BENm/3GET  31) BSANm/354T 32) B54Nm/364° 33) BEINm/3EF 34) BABNm/35Y  35) BAZNm/ME  33) 863 Nm/ 2500
37) 856Nm/353°  38) B5SNm/352 30) B71MNm/387° 40) BABNm/350° 41) 845Nm/M45° 42) BETNm/IT0° 43) B5S4Nm/361° 44) BSSNm/3I50°  45) BEINm/3GE  46) B54Nm/34T" 47) E3ISNm/ME  43) 8.61Nm/ e
40) BEINm/358°  50) B52Nm/351° 51) BEOMM/383 52) BTNm/3EX  53) 84Nm/ME°  54) BEZNmI3G0° 55) B5SNm/354°  56) B51Nm/352° 57) B8SNm/3TI® 58) B52Nm/356° 5B) BS3Nm/350 60) .53 Nm/380°
1) 8.61Nm/358°  62) B46Nm/355° 63.) BEONm/385° 64) B5Nm/350° 65) 844Nm/3M43° 66) BATNm/3SE" 67) BATNm/361° 68) BEINmM/IS0° 68) BFONM/3IS4T 70) BABNm/34E" T1) ESSNm/3SE  72) 8.63Nm/3IT0°
73) 852Nm/360°  74) 855Nm/350° 75.) B53Mm/382° 76) 852Nm/MT° 77) S30Nm/ME® TE) BEENm/354° 70) B53INm/3SET  B0) B5Nm/350°  B1) B54Nm/3B0°  E2) 551 Nm/350° B3) B43Nm/ME B4 8,63 Nm/350°
85) B53Nm/353°  B6) B58Nm/354° 87) BSBNM/358° 83) BABNmM/345° 89) 843Nm/34E° O0) BESNm/3IG0° 91) BAINm/36ET G2) BATNm/346° 93) BEBNm/3EE B4) BAZNm/I5D ©5) B51Nm/MTT  BG) 8.45Nm/ 352
O07) 8.64Nm/353 0B BATNm/354° 00) 8.61MmI358°  100) 8.45Nm/ 3470
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.1.6.1 Screw joint 360° (soft) Set point 8,6 Nm (80%) 25/100
(25} 8473

uT

Result Result NOM

Y LT/Aﬂﬂ uT]
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.1.6.2 Screw joint 360° (soft) Set point 8,6 Nm (80%) 75/100

uT
Result Resultynm
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

2.1.7 Screw joint 30° (hard) Set point 10,00 Nm (100%)

- Schrauber: 3.602.096.600_321000101 Angle Exact 12V 12-400 tested at: 20.01.2023 11:23:13 Hanselmann
(‘l)ﬁ BOS‘ H Robert Bosch Power Tools GmbH 5-12Nm Cell: FTY.0017 / SCS0050C410016
S PT-BI/EXG-Mt 6s(xt 3s): OK
Frequency Chart Statistical data
Cm: 2,91 (>=2,00) Nm
Cmk: 2,76 (>=1,67) 17
Lower tol.: 9 108 L
Upper tol.: 11 106 +
uT ¥-35 x+3s oT Nominal: 10
15 . 104 +
| 1414 | Maximum: 10,3
| 12|71 | Minimum: 9,82 10,2 +
: B : X-Horizontal: 10,05 10 4
8 s:0,11
| I ! 9.8 +
| | x+3s:10,4
5 1
: 4 : x-3s5:9,71 9.6
| I Number of values: 100 9,4 +
: : Angle: 30 92 1
Speed: 370 rpm .
8,9 9,4 9.9 104 10,9 Precision Class: 2 Toleranz +/-10% :
Single Value Card
Nm
11 | —m————— e oT
10,8
10,6
10,4
10,2
10
9,8
x-3s
9.6
9,4
9,2
g |- uTt
Values
1) 00ZNm/31°  Z) 1004 Nm/21° 3) 10.11Nm/31°  4) 10.16Nm/31° &) SEINm/3l® 6 I0.I7Nm/3l®  7) 1003Nm/32  B) 6O1Nm/28°  ©) 10.08Nm/30°  10) 1006 Nm/31°  11) 1001 Nm/20°  12) 10.22 Nm/ 32
13) 10 Nm/ 30° 14) 209NM/30° 15) 0.06Nm/30°  18) 10.14Nm/30° 17) 10,05Nm/31° 18) 10.24Nmi31° 19) 10.17NmJ/31° 20) GO1NMJ/30° 21} 1004Nm/31° 22) 1014Nm/31° 23) 085Nm/30°  24) 10.27 Nm/31°
25) 10.02Mm/31°  26) 983Nm/30° 27) 10.AMm/31°  28) 100SNm/30° 20) 10Nm/28" 30 1024Nmi32°  31) 1008Nm/30°  32) 088NmJ/31°  33) 1008Nm/30° 34) 101BNm/31° 35) SO3Nm/31  38) 1012 Nm/30°
37) 1002Mm/30°  38) 082Nm/28° 30) 005NM/30°  40) O96NM/3C°  41) 10NmM/Z8°  42) 103Nmi32°  43) 1007 NmJ31°  44) 1006NmJ30° 45) 101Nm/31°  46) 1014Nm/31°  47) 1003Nm/30  43) 102 Nm/31°
40) 10.17Mm/31°  50) 1003Nm/30° 51) 0O0MM/30°  52) 10.43Nm/32° 53] 882NmJ30°  54) 1020NmJ31°  B5) 1015Nm/32° 56) 083Nm/30°  57) 10.05Nm/30° 58) 1002Nm/30° 52) S87Nm/28°  E0) 1014 Nm/31®
1) 1002Mm/30°  62) O85Nm/28° 63) 001Mm/28°  64) 1000Nm/30° 85) 982NmJ30°  66) 1024Nmi30° 67) 101Nmi31°  68) 083Nm/20°  60) 10.07Nm/30° 70) @@8Nm/31°  71) SO2Nm/28  72) 10.28Nm/32°
73) 1000Mm/31°  74) O88Nm/30° 75) 1004 Nm/30° 78) OSOMm/T 7T 9EZNmJ30°  T8) 1014Nmi30°  7O) 1001 Nm/31°  50) 088NmJ/30°  B1) DATNm/28  E2) 1001Nm/30° E3) DE3Nm/30°  B4) 1017 Nm/30°
85) 10.01Mm/31°  86) 884Nm/28° 87) 1003Nm/30° 83) 10.1ZNm/31° 89) 1006Nm/30° 80 1028NmJ31° 81) 1015Nm/31° 82) 1001Nm/30° ©3) 10.01Nm/30° 84) 1016Nm/31° B5) SEENm/231°  ©8) 10.23Nm/30°
O7) 101BMm/32° 08 Q98Nm/30° 00) 1012Nm/30° 100 10.15Nm/32°
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.1.7.1 Screw joint 30° (hard) Set point 10,0 Nm (100%) 25/100

uT

Result Result
M

°] Lthorf] i
65

4 LT|
bl

Torque (N m)

Page 24



BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.1.7.2 Screw joint 30° (hard) Set point 10,0 Nm (100%) 75/100
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. BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.1.8 Screw joint 360° (soft) Set point 10,0 Nm (100%)

ﬂ_-a. Schrauber: 3.602.096.600_321000101 Angle Exact 12V 12-400 tested at: 20.01.2023 11:19:45 Hanselmann
@ BOSC H Robert Bosch Power Tools GmbH 5-12Nm Cell: FTY.0017 / SCS0050C410016
- PT-BI/EXG-Mt 6s(xt 3s): OK
Frequency Chart Statistical data
Cm: 2,86 (>=2,00) Nm
Cmk: 2,6 (>=1,67) 11 T
uT 35 wi3e orT Lower tol.: 9 108 1
| 21- | Upper tol.: 11 106 +
| | Nominal: 10 0s 1
| - | Maximum: 10,12 :
| N - : Minimum: 9,66 10,2 +
: u 1z 1\ | X-Horizontal: 9,91 10 +
| i | s:0,12 0s &
| | x + 3s: 10,26
: : x-35:9,56 96 T
| 3 | Number of values: 100 9.4 +
| | Angle: 360 92 4
e ! Speed: 370 rpm ol
8,9 9.4 9.9 10,4 10,9 Precision Class: 2 Toleranz +/-10% B
Single Value Card
Nm
11 | ———————_————— ——— ———— —— ——— —— —— —— ——— —— —— —— ——— —— — — — — — oT
10,8
10,6
10,4
10,2 x+3s
10
9,8
9,6
9,4
9,2
g /- uT

Values

1) 10.05Nm/ 385" 2] G08NmI281 3 0.7 Nm 30" 4] 1001 Nm/350° &) OE7Nm/35&  B) DEENm/351" 7] WO.12Nm/367 5] DSENmi35r 0] CGENmI288 0] COBNm/2E& 11) SONmI5T 12 0.62Nml e
13) 1004 MNm/365° 14) 285Nm/351° 15) 977Nm(242° 16) 1003MNm/358° 17) 982Nm/360° 18) B.51Nm/342° 10) 10Nm/359°  20) 9.88Nm/354° 21) 282Nm/343° 22) 2EBNm/354° 23) BE3Nm/380° 24) 0.63Nmi34d®
26) 1002Mm/382° 26) ©81Nm/251° 27) D74 Nm/240° 23) 1002Mm/357° 20) 0ONm/358°  30) O76Nm/336° 31) 1005Nm/366° 32) 08BNm/354° 32) O7SNm/23¢° 34) 001Nm/250° 35) OBONm/350° 38) 0.8Nm/342°
37) 10,1Nm/385°  32) O0Nm/351° 30) O75Nm/340° 40) 099 Nm/358° 4£1) DSSNm/351° 42) O74Nm/344°  43) 1001 Nm/361° 44) 901Nm/354° 45) 073Nm/33F 46) 0,07 Nm/25E° 47) BOTNm/3I55' 43 0.75Nm/343°
49) 1003Nm/360° 50) 10Mm/357° 51) S70MNm/344° 52) 987 Nm/355° 53) GOTNm/354° 54) GENM/350°  55) 1008 Nm/363° 56) 10.05Nm/362° 57) 973Nm/342° 58) 9BENm/355° 52) 98BNm/357° 60) 9.5Nm/34s°
81) 10.00Mm/363° 62) 004Nm/355° 63) D73Nm/330° 64) 005Nm/354° 65) 0O5Nm/355° 66) O75Nm/344° 67) 10,08 Mm/363° 68) 10,03Nm/350° 60) 983Nm/340° 70) 085Nm/354° T1) 0BONm/355° T2) 0.8Nm/354°
73) 10,07 Mm/358°  74) 1008NmJ387'75) Q76MNm/M47° T8) Q06 Nm/353° 7T Q06Nm/357° TB) 081Nm/346° 70) 1003Mm/365° B0) 10Mm/282°  B1) 76Nm/240° 82) 0OENm/2E2° £3) 001Nm/354°  84) 073INm/ee
85) 10,07 Mm/385° 86) 08Nm/361° 87) 0.67Nm/340° 83) 1001Nm/353° 89) 084Nm/380° G0) B75Nm/346° ©1) 10.03Nm/357° 02) G99Nm/360° ©3) ©86Nm/340° ©4) 003Nm/350° ©5) P2Nm/356° ©6) 9.70Nm/349°
07) 1003Mm/350° ©8) 10.05Nm/351°00) 071Nm/338° 100) 0.06 Nm/352°
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.1.8.1 Screw joint 360° (soft) Set point 10,0 Nm (100%) 25/100
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.1.8.2 Screw joint 360° (soft) Set point 10,0 Nm (100%) 75/100
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

2.1.9 Screw joint 30° (hard) Set point 12,0 Nm (additional)

& BOSCH

Schrauber:

3.602.096.600_321000101 Angle Exact 12V 12-400
Robert Bosch Power Tools GmbH

5-12Nm

tested at: 20.01.2023 12:00:20 Hanselmann
Cell: FTY.0017 / SCS0050C410016

PT-BI/EXG-Mt 6s{x+ 3s): OK
Frequency Chart Statistical data
Cm: 3,26 (>=2,00) Nm
Cmk: 2,96 (>=1,67)
Lower tol.: 10,8
Upper tol.; 13,2 128 +
uT %35 xe3s oT Nominal: 12
20
| 18 | Maximum: 12,21
il ralry .. - 123 +
| A\ | Minimum: 11,58 <
: : X-Herizontal: 11,89
| | ! | s:0,12 118 +
| 8 | x+3s5:12,26
| I .
| 5 | x-3s:11,52
| N | Number of values: 100 11,3 1
| | Angle: 30
l l Speed: 370 rpm o5
10,7 11,2 11,7 12,2 12,7 13,2 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
—_————— e e — — —— — — —— — — — — — — — — — — T
12,8
12,3 ¥+3s
5.«!‘. uafﬁ\ b2} ’\t‘.{l'/! e ™ - /.\ - 58 f’\a ) ™
RS S RV v __WW_WMWJ\__ e
*-35
11,3
mwsg | ————— - urt
Values
1) 11.86Nm/3Z  Z) 11.87Nm/20° 3) 11.84Nm/30° &) 11.86Nm/30° 5] IZ08Nm/31° 6] 1L.75Nm/28°  7) 1Li7Nm/25°  B) 1102Nm/30° 8] 11.82Nm/30° 10 1183Nm/20° 11) 1102ZNmI20°  12) 11.63 Nm/ 20"
13) 12.01Mm/30°  14) 1202Nm/31° 15) 1122Nm/30° 18) 12123Nm/32° 17) 11.87Nm/20° 18) 11.71Nmi20° 19) 1178Nm/20° 20) 11.8NmJ28° 21} 1185Nm/20° 22) 1182Nm/30° 23) 1105Nm/30° 24) 11,68 Nm/20°
25) 11.85Nm/20°  26) 11.93Nm/30° 27) 1157 Nm/20° 28) 1208Nm/30° 20) 1185Nm/30° 30 1179Nm/30° 31) 1178Nm/28° 32) 117NmJ/28°  33) 11.82Nm/30° 34) 1Z11Nm/28° 35) 1183Nm/30° 38) 11.86Nm/30°
37) 1.ETNM/30°  38) 1Z04Nm/31° 30) 1197 Nm/30° 40) 12.12Nm/30° 41) 1208Nm/31° 42 1185Nm/30° 43) 11.93NmJ20° 44) 1198NmJ30° 45) 11,88Nm/22° 46) 1203Nm/30° 47) 1108Nm/30° 43) 11.71Nm/29°
1176 Nm(20°  50) 1163Nm/Z7* 51) 1174Nm/20° 52) 1157 Nm/30° 53) 11,85Nm/30° 54) 11.83Nm/20° 55) 1181Nm/20° 56) 12Mm/31°  57) 118Nm/30° 58) 1221Nm/30° 52) 1203Nm/31° €0) 11.76 Nm/20°
) 11.89Nm/20°  62) 11.39Nm/30° B3) 1181Nm/28° 64) 1202Nm/30° 65) 11,83Nmi20° 66) 11.77Nmi30° 67) 1160Nmj20° 68) 1183Nm/30° 62) 11.88Nm/30° 70) 1201Nm/28° 71) 1Z05Nm/230° 72) 11.78 Nm/30°
11,82Mm/30°  74.) 1184Nm/30° 75) 1158Nm/28° 78) 1182Nm/30° 77) 11,82Nm/30° 78) 11,83Nm/28° 7O) 11,91 Nm/20° 80} 1180Nm/30° 51} 1172Nm/28° £2) 1185Nm/30° 83) 1185Nm/20° B4) 11,66 Nm/20°
11.8Nm/28°  88) 12Nm/30° &7) 1185Nm/30° 83) 1216Nm/30° 88) 12Nm/31°  00) 11.64Nmi28° @1) 1171Nm/28° 82) 1181Nm/30° 93} 1187Nm/28° ©4) 1211Nm/30° ©5) 1184Nm/28° ©5) 11,88 Nm/29°
) 11.82Nm/20° DB} 1197 Nm/20° 00) 1122Nm/30° 100} 12.02 Nm/30°
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.1.9.1 Screw joint 30° (hard) Set point 12,0 Nm (additional) 25/100
=i ur
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.1.9.2 Screw joint 30° (hard) Set point 12,0 Nm (additional) 75/100

Preoel

Result Result

Torque (N m)
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

2.1.10 Screw joint 360° (soft) Set point 12,0 Nm (additional)

- Schrauber:  3.602.096.600_ 321000101 Angle Exact 12V 12-400 tested at: 20.01.2023 11:55:54 Hanselmann
(F)“ BOS‘ H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 / SCS0050C410016
g PT-BI/EXG-Mt 6s(x+ 3s): OK
Frequency Chart Statistical data
Cm: 4,22 (>=2,00) Nm
Cmk: 3,91 (>=1,67)
uT 35 *43s oT Lower tol.: 10,8
25
. . Upper tol.: 13,2 12,8 +
: : Nominal: 12
| | Maximum: 12,17
.. 123 +
I I Minimum: 11,72 -
: 14 : X-Horizontal: 11,91
| 1 | 5: 0,09 11,8 4+
| 8 | X+ 3s5:12,2
: 5 : x-3s:11,63
4 ;
| | Number of values: 100 113 +
I I Angle: 360
l l Speed: 370 rpm 108
10,7 11,2 117 122 12,7 13,2 Precision Class: 2 Toleranz +/-10% ’
Single Value Card
Nm
—————————————————————————————————————————————————— aT
12,8
12,3
x+3s
11,8
x-35
11,3
mE — - - - —— uT
Values
1) 1185Nm/ 3@  2) 1208Nm/257° 3) 1208Nm/364° 4) 1202Nm/361° 5) 121Nm/367° 6) 1205Nm/364° 7) 1187 Nm/354° 8) 12ZNm/382°  9) 11,67 Nm/380° 10) 11,86Nm/360° 11) 12,14Nm/370° 12} 11,88 hm/3a2°
13) 11.87Nm/356° 14 1192Nm/35815) 12Mm/35°  18) 1183Nm/354° 17) 1217 Nm/368° 18) 1197 Nm/386° 18) 119Nm/353° 20) 1204Nm/358° 21) 11828Nm/363° 22) 1184Nm/354° 23) 1212Nm/386° 24) 1100 Nm/2356°
25) 1184Nm/351°  28) 1101 Nm/35427) 1188Nm/353° 28) 1180Nm/351° 20) 1206Nm/362° 30) 1188Nm/35F 31) 1172Nm/342° 32) 1185Nm/351° 33) 1188 Nm/353° 34) 1185Nm/340° 35) 1202Nm/358° 38 11,80 Nm/2353°
37) 11,78Nm/344%  33) 11,87 Nm/25020) 1191Nm/358° 40) 1181 Nm/35° 41) 1208Nm/363° 42) 1188Nm/354° 43) 1181Nm/342° &) 1187Nm/351° £5) 11,82 Nm/356° 46) 1182Nm/354° 47) 1208Nm/386° 43) 11,82 Nm/256°
£9) 11.84Nm/340° 50 1186 Nm/25351) 1194Nm/358° 52) 1108Nm/356° 53) 1201Nm/362° 54) 1191Nm/354° 85) 1176Nm/345° 56) 11.87Nm/352° §7) 1177 Nm/345 58) 118Mm/251° 50) 12Nm/350°  60) 11,80 Nm/2851°
61) 11.73Nm/344°  €2) 11,84 Nm/35063) 11,83Nm/348° 64) 1180Nm/353° 65) 1104 Nm/355° 66) 11.80Nm/350° 67) 118Nm/346° 88) 11.82Nm/34° 60) 1188 Nm/352° 70 1182Nm/354° 71} 1202Mm/381° 72) 11,01 Nm /353
73) 11,82Nm/347°  74) 11,88 Nm/25175) 1187Nm/350° 78) 1183Nm/355° 77.) 12Nm/380°  78) 1188Nm/348° 70) 1178Nm/347° 80) 1184Nm/352° 81) 1178 Nm/347° 82) 1185Nm/350° 83) 1183Nm/356° 84) 11,86 Nm/248°
85) 11.74Nm/342°  88) 1181 Nm/25087) 1183MNm/350° 62) 1183Nm/348° 80) 1208Nm/364° 00) 11.98Nm/357° 01) 1182Nm/342° 82) 11.72Nm/34° 03) 1182 Nm/354% D4) 1187Nm/351° 95) 1202Nm/382° 98) 11.04 Nm/285°
97) 11,70Nm/348°  €3) 11,70 Nm/34880) 1191 Nm/353° 100 11,80Nm /354
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.1.10.1 Screw joint 360° (soft) Set point 12,0 Nm (additional) 25/100
i ur
I‘ﬁ

1 3 Result Result NOM
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.1.10.2 Screw joint 360° (soft) Set point 12,0 Nm (additional) 75/100

51 11,87 uT

1“: Result Result  NOM

3 0 LT /«ﬂm uT|
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. BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.2 Machine capability analysis 321 000 101 (Boost, 500 rpm)
2.2.1 Screw joint 30° (hard) Set point 5,1 Nm (30%)

- Schrauber:  3.602.D96.600_321000101 Angle Exact 12V 12-400 tested at: 20.01.2023 12:16:34 Hanselmann
@ BOS‘ H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 { SCS0010C410016
s PT-BI/EXG-Mt Bs(xt 35): oK
Frequency Chart Statistical data
Cm: 4,84 (>=2,00) Nm
Cmk: 4,31 {>:1,57} 559 +
uT %35 x+35 oT Lower tol.: 4,59
i 25 | Upper tol.: 5,61
- ) - 5,39 +
| | Nominal: 5,1 :
| 19, | Maximum: 5,26
: S : Minimum: 5,07 5,19 +
| - | X-Horizontal: 5,16
| 1 | s: 0,04
4,99 +
I | x+35:5,26
| | .
| 5 | X - 35: 5,05
| 3 | Number of values: 100 479 +
| | Angle: 30
l I Speed: 500 rpm 159
449 4,69 4,89 5,09 5.29 5,49 5,69 Precision Class: 2 Toleranz +/-10% :
Single Value Card
Nm
5% | —FT ——FT———F—F——TFY—/{Y——F—(— - —_—_————_— or
5,39
X+3s
5,19 .Ji wwwwwmﬁﬁ ag ’*{_‘Z’:%M%
e i ] 1 v
%-35
4,99
4,79
458 —m— —— - - - - - - ————— ———— ur
Values
1) &21 Nm732° 2) §18MNmMJ 30" 3] 513NmJ29° 4.} 5,09MNm/31" 5) 51T NmJ31° &) 5,1Nm/ 30" T.) 5,13 Nm/30° 8) S21Nm /31" 9.} 5,14 Nm /30" 10.) 5,14 Nm /32" 11.) 515 NmJ 31" 12.) 5,1 NmJ29°
13.) 5,16 Nm /30" 14.) S1ENmM/31* 15) &515Mm/ 30" 18] S1%Hm /31" 17.) §,18 Nm /31" 18.) &.15 NmJ32" 19.) 517 Nm /30" 20.) S13Nmi 3" 21.) S,1ENmJ 21" 22) 523 Nm/ 30" 23.) SATHmJ 31" 24.) 517 Nm /32"
25.) 5.18 Nm /30" 26.) 52ZNm/32* 27) 513 Nm/258" 28.) 526 Nm /33" 29 5.19Nm /30" 30.) 597 Nm#32" 3.} 5.09Nm/3I2Z" 32) 5.15Nmi29° 33.) 511 Nm/ 30" 34 5.2Nmi32" 35.) 5.1ZNm/J 30" 35.) 5.19MNm /30"
37.) 518 Nm /32" 38) 51ENmM/32* 35) 513 Nm/2a" 40.) 518 Nm/32* 41) 517 Wm/f32" 42) £.18 Nm 30" 43) 512 HNm/3i" 44.) 517 Nm 30" 45) 5,12 Hm/ 30" 4E.) 5,14 Nm /32" 47.) 5.1EKmJ30° 43) 517 Nm /33"
48.) 5,19 Nm /30" 50.) 5,16 Mm /28" 51.) 5,19 Nm/ 33" 52.) 5,16 Nm /30" 53.) 5,17 Nm /31" 54.) 5,12 NmJ30° 55.) 5,14 Nm /30" 56.) 5,18 NmJ 32" 57.) 5,16 NmJ 31" 5B.) 5,2 NmJ30° 59.) 5,15 NmJ 31" 60.) 5,08 Nm /30"
B1.) 5,18 Nm /32" 62.) 513Mm/29" B3] 516 Nm/32° 64.) 512 Nm 723" B5.) 5,16 Nm /33" 66.) 5,07 Nm 29" €7.) 5,12 Nm/30" BE.) 5,11 NmJ30° 69.) 5,12 NmJ 30" 70.) 5.2 Nmi3z" 71.) S51%NmJ32° 72.) 5,16 Nm /25"
T3.) 522 Nm/33" 74) S21 MM/ 3" TE) S13Nm/ 3" 76.) 514 Nm /30" Ti.) §17 Nm /30" 78.) &.09 NmJ3z2" 79.) 5,13 Nm/2ZE" 80.) &.94 NmJ32" 81.) 5,15 NmJ 20" 82 5,18 Nm /32" 83.) 5,14 NmJ 30" B4} 513 Nm/ 30"
85.) 5.15Nm /31" 86.) 51BNMmM /30" &7) 5.14 Nm/ 30" B88) 516 Nm /32" 89.) 5,17 Nm /23" 90.) 5.16 Nm 30" 1) 5.22Nm/3z" 92) 514 Nmi31" 93.) 511 Nm/ 20" 84 517 Nm /33" 95) 5.4 NmJ 31" 595.) 5.11 Nm /28"
87.) 5.7 Nm /32" 98.) 516 HMm /30" 9%) 512 Nm/32" 100.) 5.12 N ¥ 30°
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

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

uT

K3

Result Result

L raca M

i
o

I

LT]|

[ [} [} (e I on
1 T SR oW LR R L SR S LR LR L

Torque (N m)
BB

T T T T T T T T T T T T T T
-85 -0 -25 -30 -T5 =70 -85 -80 =58 -50 -45 -40 =25 -30 =25 -20 -15 -10 -5 o 5 10 15 20 25 30

Angle (2)
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

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

— (75} 5126

uT

Result Result

PN A

LT]|

PP R PR

KIS

P

Torque (N m)

T
-85 -40 -85 -80 -T5 -7 -&5 -60 -55 -50 45 -40 -35 -30 -25 -20 -18 -10 -5 [u] L 10 15 20 25 30
Angle (7}
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

2.2.2 Screw joint 360° (soft) Set point 10,0 Nm (100%)

Schrauber:

3.602.096.600_321000101 Angle Exact 12V 12-400

tested at: 20.01.2023 12:11:04 Hanselmann

@ BOSCH Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 / SCS0050C410016
—— PT-BI/EXG-Mt Bs(xt 3s): OK
Frequency Chart Statistical data
cm: 3,21 (>=2,00) Nm
Cmk: 2,69 (>=1,67) 11 T
Lower tol.; 9 108 +
S e
L:T = 2326_ o OIT Maximum: 10,08 104 T
| | | Minimum: 9,45 10,2 +
: 17 /-\; : X-Horizontal: 9,84 10 +
| | 5:0,1 08 |
| I x+3s:10,15
: : x-35:9,53 86T
| 3 | Number of values: 100 9.4 +
| 1|2 | Angle: 360 92 1
| l Speed: 500 rpm
89 54 9.9 10,4 10,5 Precision Class: 2 Toleranz +/-10% T
Single Value Card
Nm
1l | —m———————— e — e, e, e e e e e — — — oT
10,8
10,6
10,4
1o.2 X+3s
10 a ot ’\ o o o &
2 my_%mww%w -
B 4
9,2
9 | - uT

Values

1.} 10,02 Nm !/ 377"
13) 9,32 Nm /357"
2E.) 9,39 Nm f 3587
37.) 9.85 Nm f 382°
485 9,91 Nm / 355"
61.) 9,38 Nm / 355"
T3) 9.75 Nm f 340°
B5.) 271 Nm /3407
97.) 9,36 Nm /347

2) 9,85 MNm/ 343"

14)
26
38)
50
62
T4
86.)
28,

2,84 Nm [ 343"
9,82 Nm [/ 3417
9,75 Nm [ 344"
9,76 Nm | 346"
9,76 Nm | 344"
9,71 Nm / 339"
9,58 Nm / 330"
9,73 Nm [ 338"

3.) 10,01 N/ 355"

15.)
7.
30
51
62
75
87.)
oa)

5,62 Nm / 355"
5.9 Nm 7 350"

5.E2 Nm [ 345"
9,86 Nm / 350"
9,85 Nm [ 348"
5,74 Nm / 335"
5,77 Nm [ 3407
5,62 Nm [ 3457

4) 10,01 Nmi /358"
16.) 9,92 Nm /354"
28.) 9,91 Nm /356"
40.) 9,82 Nm /3507
52 9,83 Nmij347"
64.) 9,45 Nmi /350"
TE.) 9,75 Nm /340"
88.) 9,75 Nm 3447
100.) 9,75 Nm J 3427

5.) 9.B8 NmJ351"

17
29
1)
52)
65
)
8o

9,85 Mm [ 351"
.77 Mm [ 345
9,83 Nm [ 3497

9,8 Nm § 346"

9,81 Nm ! 345"
.71 Nm [ 340
9,71 Nm ! 3427

6.) 1008 NmF36T"  7.) 9.93 Nm/ 354"

18
30,
£2)
54)
86.)
78,
%0,)

5,57 Nm/f 361" 139.) 9,47 NmJ 355"
5,29 Nm /383" 31.) 9,35 NmJ3s2"
0,58 NmJ 363" 43.) 9,32 NmJ 343"
5,53 Nmf35%" 55 9,36 NmJ 350"
5,55 Nm f 355" 67.) 9,32 NmJ 348"
G.E7 Nm /348" 79.) 9,35 NmJ3s0"
GBS Nm /S 352" 91} 9,82 NmJ3s3”

8.) 9,84 Nm /351"

20
32)
44.)
56
88
80
22)

5,52 Nm 7 344"
5,73 Nm 7 346"
SUET Nm 7 3427
9,72 Nm / 338"
9,71 Nm 7 341"
5,ES Nm J 335"
5,75 Nm f 335"

9. 9.94 Nm /355"

21)
33)
45)
57}
69)
81)
23)

9,92 Nm [ 348*
9,56 Nm [ 348°
9,51 Nm [ 348°
9,54 Nm [ 244"
9,852 Nm [ 244"
9,7% Nm [ 344*
9,73 Nm [ 338"

10)
22
34.)
4E.)
56
70.)
BL)
24.)

9,93 Mm ! 3557
9,86 Nm f 3527
9,92 Nm [ 3437
9,89 Nm | 3507
9,92 Nm ! 3547
9,8 Nm § 344"
9,81 Nm | 3487
9,82 Nm [ 345"

1)
23)
35)
47
50)
1)
33)
95)

9,82 Nm § 347"
8,77 Nm § 345°
8,93 Nm § 3557
9,56 Nm § 2457
9,86 Nm § 351"

9,8 Nm J 342"
9,7 Nm / 335"

9,71 Nm § 337"

12}

5
43)
80}
72)
B4
%6.)

10,01 Nm / 353"
10,02 Nm ! 352"
10,01 Nm / 351"
9,92 Mm/ 357"
10 Nm / 361"
9,97 Nm / 355"
9,88 Mm / 385"
2,94 Mm/ 353"
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.2.2.1 Screw joint 360° (soft) Set point 10,0 Nm (100%) 25/100
e uT
I‘ﬁ

1.—.: Result Result NOM

] 0 T uT]
8.5-

Torque (N m)

T T T
-550 -500 -450 -400 -350 -300 -250 -200 -150 -100 -50 0 &0 100 150 200 2580
Angle ()
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.2.2.2 Screw joint 360° (soft) Set point 10,0 Nm (100%) 75/100
— iTE T4 I

10 . NOM

Rt Resoit

g :_: 0 LT/GNDM uT

uTt

Torque (N m)




. BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.3 Machine capability analysis 321 000 103 (370 rpm)
2.3.1 Screw joint 30° (hard) Set point 3,0 Nm (0%)

N Schrauber:  3.602.096.600_321000103 Angle Exact 12V 12-400 tested at: 17.01.2023 15:48:06 Hanselmann
((H_/” BOS‘ H Robert Bosch Power Tools GmbH 5 - 12Nm Cell: FTY.0017 / SCS0010C410016
e PT-BI/EXG-Mf B5(xt 35): OK
Frequency Chart Statistical data
cm: 2,63 (>=2,00) Nm
cmk: 2,52 (>=1,67) 33 7
uT *-35 - w35 oT Lower tol.: 2,7
i i Upper tol.: 3,3 32 4
| 1441 | Nominal: 3
— |- aximum: 3, 31 4
| | M 3,08 :
[]
| | Minimum: 2,93
: 9 : X-Horizontal: 3,01 31
| | 5: 0,04
B .
: 5 : ¥+3s:3,13 2g 1
| | %x-35:2,9
I | Number of values: 100 a3
I I Angle: 30 '
— —
Speed: 370 rpm -
- 5 5 2 - 74
28 27 28 29 3 31 3,2 4 34 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
33 —— ——————— — oT
3,2
¥+3s
3.1
3
2,9
2,8
27— - - - .- - - - - ———————————————————————————— e —— — — - uT
Values
1.) 2,96 Nm/f23" 2) 2B5NmJ32" 3. 3.06 Nm/25" 4.} 2,98 Nm /30" 5) 2,03 Nm.J 30" €} 3.07 Nm/ 32" 7.) 293 Nm/28" 8.) 2.96MNm/30" 9. 3.05Mmi30" 10.) 3.01 Nm /30" 11.) 229 Mm7 31" 12) 3,01 Nm7 30"
13.) 2,95 NmJj2s" 14} 222 MM 31T 15) 16 2,99 Nm /29" 17 301 Nmy 327 13.) 3.02 NmJ 307 19.) 2,96 Nm § 287 20L) 2,99 Mm S 32° 21.) 305 Nm /30" 22.) 302 Nm /20" 23.) INmJIT 24.) 3,05 Mm /307
Z5.) 3,04 Nm /30" 26.) 2,96 Nmi 31" 2B.) 3.04 Nm [ 307 29.) 2,98 NmJ 307 30.) 3.08MmMI3T" 31.) 3,02 Mm 3T 32y 302 Mmi 32" 33) 205 MmN 34.) 3,05 Nm /30" 35.) 3INmJ30r 36.) 3,04 MmJ3T”
37.) 3,04 Hm /30" 38.) 297 Nmi 30" 40.) 3,07 Nm ! 307 41.) 2,95 NmJ 307 42.) 3.04 Hmi31" 43y 301 Mm i30T 44§ 2,96 MM/ 30" 45} 305 Nm/ 30" 448.) 3,08 MNm731" 47.) 2,94 NmJ 3" 48.) 3,05 Mm 730"
43.) 3,02 Nm /30" S50.) 2,98 Nmi 31" 52) 2,05Nm/f 30" 53.) 2,01 NmJ22" 54) 3.05Nmi3z" 55 3,01 MNm 25" S6.) 3,01 MNm/t 31" 57 205 Hm 31t 53.) 302 HNm/31" £9.) 3,01 Nm731* 60 3,03 Mm 730"
E1.) 3,02 Nm /30" 62.) 2,96 Nmi 30" 64.) 3,02 Nm /30" B5.) 2,97 NmJ 29" B5.) 3.02Nmi32" 67} 3,02 Nm i 30" BE.) 2,5 Nm /23" 68 3,06 Nmf32° T0.) 3,03 Mmi31" T1.) 2,95 Nm7 30" 72) 3,03 Nm730°
T73.) 2,98 Nm/30" 74.) 2,98 Nmi 30" 76.) 2,01 Nm /30" T7.) 2,95 Nmi 30" 78.) 3,04 Nm 30" TO) 2,93 Nm 30" 80y 3 NmSI" §1.) 3,06 Nmf32° B2.) 3,02 Nm /30" B3.) 2,98 Nm 28" 84) 3,03 NmJ32*
ES5.) 2,95 Nm /30" B6.) 2,93 Nm/ 28" BE.) 3,04 Nm/f31" B3.) 2,96 Nm /28" &0.) 3.02Hmi31" 1) 3Nm/S 30" ALy 257 NmifZH" 83) 305 HNmF3z" 84.) 3,03 Nm /3" 85.) 2,99 Nm 728" B6.) 3,04 Nm 732"
&7.) 3,04 Nm /30" 83.) 3,02 NmJ 30" 100.) 3,04 Nm /31"
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.3.1.1 Screw joint 30° (hard) Set point 3,0 Nm (0%) 25/100

uT

3.15 Result Result
E 0 Lrimo™

2.8

28]

271 LT}

287

253

2.4]

23]

2,13

183

187

Torque (N m)
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

Torque (N m)

2.3.1.2 Screw joint 30° (hard) Set point 3,0 Nm (0%) 75/100

3193 Result Result

LT|

T
-85 -80 =75 =70 -G5 -G0 -5 -50 -45 =20 -35 -30 -25 -20 -15 -0 -5 o 5 10 i5 20
Angle (=)



@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

2.3.2 Screw joint 360° (soft) Set point 3,0 Nm (0%)

Precision Class: 2 Toleranz +/-10%

._= . Schrauber: 3.602.096.600_ 321000103 Angle Exact 12V 12-400 tested at: 17.01.2023 15:43:37 Hanselmann
@ Bosc H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 / SCS0010C410016
- PT-BI/EXG-Mt st 3s): OK
Frequency Chart Statistical data
Cm: 3,28 (>=2,00) Nm
Cmk: 2,89 (>=1,67) 33 +
uT 3s wa3s oT Lower tol.: 2,7
20 Upper tol.: 3,3 32 4
l [] l Nominal: 3
| | Maximum: 3,04 31 +
| ﬁgg | Minimum: 2,9
: [ : X-Horizontal: 2,96 3 4
| 8 ?' | 5: 0,03
I | x+3s: 3,06 29 1
l l ¥ - 352,87
| 3 | Number of values: 100 28 1
| | Angle: 360
e ' Speed: 370 rpm
26 2,7 28 29 3 3,1 32 3,3 34 27 =

Single Value Card

Nm

®+35

P R R N e e N e

28
27 - uT
Values

1) 2,54 Hm /353" 2) 253 Nm 354" 3) 3,01 N/ 3607 4.} 2,96 Nm /343" S) 3,01 Nm 734" B} 2,54 Nm S 359" 7.) 3.02 Hm /35T 8.) 3.01 Nm /362" 9] 2,97 Nm/ 355" 10.) 2,96 Nm /357 11 2,98 NmJ344" 12) 3,02 Nm/3E6"
13.) 2,97 Nm/ 363" 14) 292 Nmi 340" 15) 2,56 NmJ 346" 16) 2,51 Nm /343" 17) 296 Hm/ 352" 18) 295Nm /355" 19) 293Nm/J344" 20 3 Nm/'355" 21) Z93Nm /351" 22) 292Nm /337 23] 298 NmJ356" 24) 2,55 NmJ3d44"
25.) 3,04 Nm /363" 26.) 295 MM 365" 27) 254NmMJ344° 2B) 296NM/S 3457 29) 2,93 Nm/ 34T 30.) 3.01MNmMJi358" 31) 3,03MmMf3ET" 32) 2,57 Nm/340" 33) 298 Nm/355"  34) 294 Nm/3517 35) 2,98 NmJF353° 36) 3 NmJ/3SET
37.) 2,97 Nm /3427 33 Z9ENmMJ 363" 39) 2,54 MmMJ345% 40) 253 MM/ 3447 41) 299 MM 355" 42) 295MMI333"  43) 303MmMF3ITIT 44 295 MM/ 354" 45) 29T NmM/345T 45) 2.99Nm /364"  47) 2,98 NmJ342° 48] 3,02 NmJ3Te"
49.) 2,94 Nm /347" S0.) Z93NmJ/ 47T §51.) 258MNmJ3E0" S1) 253 MmJ33F  53.) I MNm/3Es" £4) 2DEMNmM/3ISH" 55) 204MmJ352" 56 204 Nm/3S0" 57 296 Nm /342" E8) 2,97 NmJ 351" E0) 2,99 NmJ3E2" 60 204 NmJ3d4E"
E1.) 3 NmJ360" 62.) 297 Nmi 346" 63) 3 Nm/353" B4) 256 Mm/354" 65) ZINmJ 344" B5.) 204 Nm/344" 67) 284MNmJ342° 6B) 2054 Nm/343" 65) 29T Nm/34L7"  T0) 293Nm/33F  Ti) 298 NmJ3ED" T2) 253 Nm/3SE"
73.) 2,95 Nm/ 345" 74) ZO5Nm/ 346" T5) 254 MNm/341" TE) 254 Nm/346" 77) Z9EMm/3SE" T8 295NMNm /342" 79) 301MNmJ3E5S" B0 2,51 Nm/350" &1} 293 Nm/3£2° E2) 2,94 Nm/342" B3 234 NmJ340° 84 255 NmJ3S2"
B5.) 3 Nm.J3E0" B6.) 293 Nm/331" 87.) 25O NmM/3T0" BB) 252Mm/34Z" 83) ZI5Mm/3S0" 90 3INm3IE2" 91) 299Mmi352" 392) 2% Nm/350" 93] Z93Nm /350" G4) 234 Nm 345" 55) 2,99 NmJ35E"  96) 2,57 Nm/33s"
57.) 2,95 Nm /365" 98} 2,94 NmJ 3527 99) 2,54 NmJ 3457 100.) 2,93 Nm /3427

Page 44



BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.3.2.1 Screw joint 360° (soft) Set point 3,0 Nm (0%) 25/100

uT
3.1] Result Result
] 0 Lol sucee® MO
263 //
28
LT

[ O N I ]
W doim o -
il i T

Torque (N m)

T T
-500 -450 -400 -350 -300 -250 -200 -150 -100 -50 ] 50 100 150 200 250 300 350
Angle (*)
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BOSCH

Machine capability test ANGLE EXACT 12V-12-400

Torque (N m)

2.3.2.2 Screw joint 360° (soft) Set point 3,0 Nm (0%) 75/100

N = N T ]
4w B tnm =l
PR W R W P

| ———— 1 ur
[ ke ) -] I

Result Recult  MOM

0 B

/ L]

T
250

300

T
350
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

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

Y Schrauber:  3.602.D096.600_ 321000103 Angle Exact 12V 12-400 tested at: 17.01.2023 15:38:24 Hanselmann
(ZHJ) BOS‘ H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0047 | SCS0010C410046
o PT-BI/EXG-Mt 65{x+ 35): OK
Frequency Chart Statistical data
Cm: 2,7 [>=2,00) Nm
Cmk: 2,67 I:'P==1,.5?] 559 |
Lower tol.: 4,59
uT %35 ¥+3s ar Upper tol.: 5,61 .
| 17 1?3_ | Nominal: 5,1 '
| -1 | | Maximum: 5,22
| 1{ | Minimum: 4,93 519 4
: [ | : ¥-Horizontal: 5,09
| | s: 0,06
499 +
| 6 | X+ 3s: 5,28
l l X-35:4,91
I 2 I MNumber of values: 100 479 1
| ] | Angle: 30
[ I— I .
Speed: 370 rpm 159
448 469 489 5.09 5,29 5,49 5,69 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
5¢¢ | —— —— ——~— —~——F—F—~FF—F— """ """ """ """ """ """ """ ~—"(—"("—"(—~(—~(—~(—— ——— — —— — ——- oT
5,39
wt+3s
513
4499
4,79
45 | — ut
Values
1) 52Nm/31" 2) 519Nmi31"  3) 514 Nm/31" 4.} 5,06 Nm /29" 5) 503 Nm/30" €.} 507 Nm/ 30" 7.) 518 Hm /31" 8.) 5.01HNm/29" ) 511 Nmi3z" 10.) 5,07 Nm /30" 11.) SNmJ28" 12.) 5,06 Nm /31"
13.) 514 Nm /29" 14} 501 Nmyi 30" 15) 5,05 NmJ 28 1E.) 5,09 Nm /30" 17.) 503 Nm/ 30" 18.) 5,06 Nm 29" 19 5,14 WmJ 30" 20) 5,04 Nm/ 23" 21) &1 NmJi30" 22) 5,13 Nm/30" 23.) 4,95 NmJ25" 24) 511 Nm/J30"
25) §2Nm/30° 26.) E06 NmMJi30" 27) 511 NmMJ30° 2B.) 5,1 Nm /307 29 504 Nm/ 297 30.) 5,1 Mm/!31" 31.) 5,12 Mm 30 32) 5,12 Nm/ 29" 33) 522 NmJ3z2" 34) 4,93 NmJ29° 35) 5,09 NmJ32" 36 514 NmMJ25°
37.) 51 Hm/30" 33 E06NmMJ31" 39) 52 Nm/30" 40} 5,01 Nmf 23" 41} 4,93 Nm /29" 42.) 5,14 Nm /30" 43) 51 Nm/30" 44 5,11 Nm/ 29" 45) 518 NmJ/31" 45.) 5,02 NmJ 30" 47.) 5,04 NmJ 25" 48) S519Nm731"
439.) 5,05 Nm/29" S0} E12Nm/3" §51.) 52 Nm/30° 52) E.02 Nm/J23" 53.) E1Nm/3IT" £4.) 5.0 Nm /30 §5) 5,18 NmJ 30" 5E.) 513 MmJ31" 57.) E13Nm/31" £8.) 5.0%MNm/30" £9.) 5,05 NmJ 28" &0.) 511 Mm/J30"
E1.) 511 MNm/3z" 62) E1ENmJ/30" 63) 514NmJ30" B4.) 4.57 Nm /31" B65.) 51Nm/28" E5.) 5.0d4 Nm 29" 67.) 4,99 Nm 30" 68 5.7 Nm/30" 68) 511 Nm/29" 70.) 5.05MNm/28" 7T1.) 5.02 Nm/J30" 72.) 5.02Nm/J30"
73.) S51EMNm/31" 74) E1ENmI30" T5) 5,14 NmJ30" TE.) 5,04 N/ 30" 77.) 5.0B N/ 29" 78.) 5,06 Nm 28" 79) 514 MNmJ 31" 80.) 5,19 Nm/30" &1) &11Nm/30" E2.) 5,08 Nm/30" B3.) 5,04 Nm/J30" 84) 5.09MNmJ3IT"
B5.) 5,22 Nm /30" B6.) 508 Nm/30° 87) 516NmJ30" BB.) 5,12 Nm /30" &3} 5,02 Nm/ 29" S0.) 5,08 NmJ30° 91.) 5,15 Nm 30" 392 5,12 Nm/ 30" g3} 518 Nm/33" &d) 5,09 Nm/ 28" B5.) 5,02 Nm/J28" 96.) 5,02 MNmJ3i"
597.) 5,16 Nm /30" 98} 502 NmJi28" 99) 5,04 NmJ 30" 100.) 5,12 Nm /307
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BOSCH

Machine capability test ANGLE EXACT 12V-12-400

Torque (N m)

5.4

4.35
4.55

441

3,81
3,61

3.45

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

ur
Result Result
0 nofo

LT

I I :
= L= {==] L) {1
TP o/ PP o P
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BOSCH

Machine capability test ANGLE EXACT 12V-12-400

Torque (N m)

4.3;
4.5:

442

3,81
3,81

341

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

— (78)5,128 I

P [T )
e @ | W (%)
RPN I P SR A SR WA

uTr
Result Result

0 oM

LT T

LT

_,.:-'—'_'-'_'_'-__
-
T T T T T T T T T T T T T T
-20 8 -T0 &5 &0 50 -40 -35 -30 -20 a 10 20 ao
Angle (*)



. BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.3.4 Screw joint 360° (soft) Set point 5,1 Nm (30%)

Y Schrauber:  3.602.D096.600_ 321000103 Angle Exact 12V 12-400 tested at: 17.01.2023 15:34:11 Hanselmann
({HJ) BOS‘ H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 / SCS0010C410016
o PT-BI/EXG-Mt 65{x+ 35): OK
Frequency Chart Statistical data
Cm: 3,81 (>=2,00) Nm
Cmk: 3,7 |:Zi>=l_.6?:| 559 |
uT x3s x+3s aT b"we' to:-’ ‘_"in
- pper tol.: 5,6
| M I R 539 |
| | Nominal: 5,1
| | Maximum: 5,18
I s 3 | Minimum: 4,99 519 +
: 1P : ¥-Horizontal: 5,08
| 1 | s: 0,04
499 +
| . | X+ 3s:5,22
| | -
| a4 | ¥-35:4,95
I I Number of values: 100 479 4
| | Angle: 360
I I Speed: 370 rpm 159
448 469 489 5.09 5,29 5,49 5,69 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
5¢¢ | —— —— ——~— —~——F—F—~FF—F— """ """ """ """ """ """ """ ~—"(—"("—"(—~(—~(—~(—— ——— — —— — ——- oT
5,39
519 *¥+35
499
x-3s5
479
45 | — ut
Values
1) 517 Hm/ 359" 2) SD3NmJ355" 3) 504 Nm /34T 4 511 Nm /355" 5) 5,17 Nm737s" E.) 504 Mm /356" 7.} 51MNmi3s3" 8.) 5.1 MNm/ 356" 9] 5,05MNm/ 355" 10.) 5.1ZNm/361" 11 513Nm73656" 12) 509 Nm/3E5"
13.) 5,09 Nm /355" 14) §1MmJi352° 15) 503 NmJ345" 16) 511 Mm/351° 17) S1EMWm/3TE" 18) S0ENm/354" 19) 512MmJ3E2" 20) 507 Nm/352" 21) 507TNm/350° 22) 506Nm/355" 23] 515NmJ7366" 24) 511 Nm/3E6"
25) 5,12 Nm /353" 26.) 504 NmMJ 358" 27) S506MNmMJ3E0" 2B) 507 MmM/S359° 29) 517 Nm/36T 30.) 504 MmMi355" 31) S08MmMF3ETT  32) 5,1MNmJ353° 33) 507 Nm/358" 34) S07TNmM/355 35) 51T MmJ3T0°  36) 512NmJ 3697
37.) 512 Nm/ 359" 38 501 NmJ/ 351" 39) 506 MmJ350" 40) S.09MmM/S 356" 41) 513 NmMS36Z"  42) S50ENM/3ISIT  43) 5,1 Mm/S3s4 44 507 Nm/ 357" 45) 511 Nm/350" 45) S508NmM/ 361" 47 516 MmJ365" 48) 5,08 NmiJ3E2"
49.) 5,16 Nm /362" S0.) 505 MNmJ35E" §1.) S08MNmMJ352" S1) EO0TMm/354" 53) S1EMmM/3G4"  E4) SO03INm/ISTT  55) S513MNmJ3E0" 56 508 Nm/3S1"  57) S12Km /358" 58)) S04 NmJ3SET  E0) 516 MmJ3E1" 60 508 Nm73IE1"
E1.) 512 Nm /360" 62) 49%NmJ351" 63) S506MNm/350" 64) S06MmM/356" 65) 5 15MmM/3IGE" E5) S501Nm/349" 67) S14MNmJ3E3" 6B) 507 Nm/358" 68) S09Nm/356" 70.) S.O07Nm/ 357 T1) 516 NmJ364L" 72 506 Nm/35E"
73.) 51 Hm/357T" 74) E03NmJ352" 75) 508MNmJ35E" T6) SD6MmM/356" 77.) 513MWm/36I" T8) S502WNmi352" 7o) S11MNmJ355" 80 504 Nm/358" E1) 506Nm/351" E2) 504 Nm/350" B3] 511 NmJ355" 84) 504 Nmi3SE"
B5.) 5,12 Nm /355" B6.) 503 Nm/354" 87) 5Nm/34E" BB.) 5.D9Mm/352" &3.) S0EMmM/ 36" G0) S507TNm/3SI" 91) SD5MNmJ3E0"  32) 506 Nm/345" 93) 507 Nm/350° ©Gd) 503Nm/ 353" ©G5) 512NmJ36L"  96) 508 Nmi3E1"
57.) 5,12 Nm /353" 98} 501 NmJ 354" 99) 5,01 NmJ 345" 100.) 5,07 Nm / 345"
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

Torque (N m)

2.3.4.1 Screw joint 360° (soft) Set point 5,1 Nm (30%) 25/100

Result Result
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.3.4.2 Screw joint 360° (soft) Set point 5,1 Nm (30%) 75/100

52] Result Result oo,

5] b LT )&M uT]
48]
4,61 // L]
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3.45

Torque (N m)
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

2.3.5 Screw joint 30° (hard) Set point 8,6 Nm (80%)

Y Schrauber:  3.602.D096.600_ 321000103 Angle Exact 12V 12-400 tested at: 17.01.2023 15:11:22 Hanselmann
(ZHJ) BOS‘ H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 / SCS0010C410016
o PT-BI/EXG-Mt 65{x+ 35): OK
Frequency Chart Statistical data
Cm: 2,93 (>=2,00) Nm
Cmk: 2,83 (>=1,67)
Lower tol.: 7,74 534 T
Upper tol.: 9,46 914 -+
uTt x-35 ¥+35 oT MNominal: 8,6
9 X 8294
| 3.7 | Maximum: 8,83 T
| 14 — | Minimum: 8,37 874 4
: 134 : ¥-Horizontal: 8,57
| | 5:0,1 B34 1
| | x + 3s: B,87 B34 +
| | %x-35:8,28 |
[ [ g14 + I
| 3 | Number of values: 100 |
|
| | Angle: 30 794 1 |
' ' Speed: 370 rpm - 1'
& L
7.64 7.84 8.04 8,24 844 8,64 884 9,04 9,24 5.44 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
—————————————————————————————————————————————————— oT
934
9,14
8,94
®+3s
8,74
8,54
8,34
x-35
814
7,94
774 ut
Values
1) BFANm/S 32" 2] 85 Nm/30" 3) 8,83 Nm/3z" 4} 8,74 Nm /28" 5) BT2Nm/33" E.) BEMNm/31" 7.) BTSHm/30" 8.) 8,37 Nm /30" Q) 865 Nmi31" 10.) 8,565 Nm /30" 11.) 8,73 Nm/J3z" 12.) 8,65 Nm /25"
13.) 8,66 Nm /30" 14} B47 Nmi30" 15) 8,59 NmJ30" 1E.) E.76 Wm /31" 17.) E72 Hm/32" 18.) 8,66 Nm /29" 19 &,55 NmJ 30" 20) 853 NmJ31" 21) E53Nm/30" 22) 8,58 Nm/31" 23.) 8,68 NmJ31" 24) BAINmJ2E"
25.) 8,62 Nm /307 26.) BA3NMI29" 27) BE5NmMJ25° 2B.) EB.B4 Nm /30" 29.) E53 Nm/3az" 30.) 845 NmJ29" 31.) &,55Mmy25”" 32.) 841 Nm/29" 33) B,58 Nm/29" 34) 8,54 NmJ31" 35) 8,64 NmJ3Z" 36.) 548 NmMJ25°
37.) 8,54 Nm /28" 33 EATNmMJI31" 39) B,65NmJ2E" 40} EB1 Nm/f 31" 41} E7 NmJ32" 42.) 8,51 Nm /28" 43) 8,56 Mm 30" 44 845 Nm/ 30" 45) E,56 NmJ/23" 45.) 8,561 Nm /29" 47.) 8,6HNm/32" 48) BA3NmJ25"
49.) 8,6Hm/ 30" S0.) E4TNmJ/30" §51.) 8.52MNmJ25" S1) E.E3 Mm/J0" 53.) E.54 N/ 31" £4.) 8,56 NmJ28" §5.) B.55MNmJ30" 5E.) B.46 NmJ31" 57.) E.46Nm/23" £8.) 8,55 Nm/2o" £9.) 8,67 Nm/J32" &0.) B.45MNm/25"
E1.) 853 Nm /28" 62) E&ENmJ/30" 63) 861MNmJ2E 64.) E.54 Nm /30" 65.) E.53 Nm/32" E5.) 8.44 Nm 29" 67.) B.58 Nm 28" 68.) 8.42 Nm/30" 68.) E.54 Nm /28" 70.) 8.54 Nm /30" 71.) 8,65 NmJ3z" 72) B.45Nm/J25"
73.) 8,53 Nm/29" 74) EANmMJI3D" T5) 8,59 NmJ2E T6.) B.6Nm/29" 77.) E54 N/ 32" 78.) 8,46 Nm /28" 79 8,54 NmJ30" 80.) 844 Nm/30" &1.) E58 Nm /28" E2.) 8,57 Nm/30" B3.) 8,64 Nm/J32" 84.) B 43 NmJ25"
B5.) 8,45 MNm/29" B6.) E4SNm/29° 87) 867 NmJj25" BB.) E.61 Nm/J30" 83} E52 Nm/3z2" S0.) 8,42 Nm 30 91.) B,55Nm 30" 92 842 Nm/23" 93} E56Nm/28" &d) 8,67 Nm/30" 85.) 8,61 NmJ3z" 96.) 545 NmJ30"
57.) 8,53 Nm/29" 98 E4E NmMJ30" 99) B65MNmJ2E 100.) 8,6 Nm /30"
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BOSCH

Machine capability test ANGLE EXACT 12V-12-400

Torque (N m)

2.3.5.1 Screw joint 30° (hard) Set point 8,6 Nm (80%) 25/100

ur
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1 Result Result
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.3.5.2 Screw joint 30° (hard) Set point 8,6 Nm (80%) 75/100

Result Result
NOM|

LT

Torque (N m)
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

2.3.6 Screw joint 360° (soft) Set point 8,6 Nm (80%)

Y Schrauber:  3.602.D096.600_ 321000103 Angle Exact 12V 12-400 tested at: 17.01.2023 15:07:30 Hanselmann
(ZHJ) BOS‘ H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0047 | SCS0010C410046
o PT-BI/EXG-Mt 65{x+ 35): OK
Frequency Chart Statistical data
Cm: 2,78 (>=2,00) Nm
Cmk: 2,54 (>=1,67)
Lower tol.: 7,74 534 T
ut x-3s x+3s oT Upper tol.: 9,46 9,14 +
| 22 | Nominal: 8,6
| [] | Maximum: 8,75 834 -
iin .
| | 16 | Minimum: 8,27 874 4
: 13 ] : X-Horizontal: 8,53
| h | 5:0,1 854 T
| | ; | X+ 3s5: 8,84 834 1
l _ l ¥-35:8,22
4 814 +
| 3 | Number of values: 100
| — | Angle: 360 794 +
— .
' Speed: 370 rpm -
& F e —
7.64 7.84 8.04 8,24 844 8,64 884 9,04 9,24 5.44 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
—————————————————————————————————————————————————— oT
9,34
9,14
8,94
w+35
8,74
8,54
8,34
514
7,94
774 ut
Values
1) BB4 Hm/ 355" 2) BSINmJ3EE" 3) 8,51 Nm/351" 4} 8,65 Nm/3ET" 5) BT4Nm3T4" E.) 857 Nm /358" 7.) B.AT Mm /353" 8.) 8,6 Nm/ 350" 9] 857 Nmi353" 10.) 8,7 Nm/ 362" 11.) 871 NmJ/ 372" 12 B61Nm7364"
13.) 8,53 Nm/ 363" 14} EB51 NmJ 356" 15) 843 NmJ352" 16) ETIMm/354" 17.) E7Nm/3T1" 18.) 8.52NmJ361" 19) &5 Nm/385" 20) &.5KWmi3s2" 21) EA3Nm/342" 22 8,75Nm /368" 23] 5,68 Nm/3ES" 24) 862Nm/3sE"
25) 8,45 Nm /352" 26.) BSMNmMJI3E0" 27) S545MmMJ3E1T 2B EE4NM/I3IS1TT 29) ES4NMIIGDT  30) 354Mmi3S5T  31) S54MmMS382" 32) 54 Nm/354T 33) B4SNmM/3L4T  34) B65NmMJ IS 35) B,6NmJS35Z 36.) 548 Nm /380"
37.) 8,47 Nm /352" 33 BS54 NmMJ35ZT 39) 5,38MNmMJ3456% 40) EEZNM/S354"  41) ET4NmMSIGE"  42) 351 NmMJ356"  43) 8,52Mmi352° 44 8,6NmJ363° 45) B33 NmM/ 321" 45) 3,54 Nm /366" 47 3,64 NmJ3E3" 48) B85 Nm/as0t
49.) 8,44 Nm /343" S0.) ES3INmJ354T §1.) B42MNmJ 346" S51) ES4 MM/ IEFT  53) ESEMmM/ISTT 54 85 Mm/35E" §5) B47MmJ345" 5E) 845 Nm/349" 57) B35 Nm/340" 5B) 363Nm/3S0"  59.) 5,58 NmJ352" 60 B.E Mm/3SE"
E1.) 852 Nm /352" 62) BS54 Nmi351° 63) 831MNmJ336" 64) BESTHmM/359" 65) E6Nm/3IEE" B5.) 8.41NmJ345" &7) 851MmJ351" 6B) 547 Nm/351" &%) B.4 Mmi343" 70.) 8.53Nm /355" T1) 862NmJ3EL" T2 5.46Nm73S0"
73.) 8,41MNm/ 345" 74) ES4Nmi350° 75) B3SMmMJ338" TE) ESGSMmMI3SS 77) ES4Mm/3SET T78) B51Nm/3S0" 79) S43MNmJ350° B0 548 Nm/346" E1) B42Nm/3£5°  E2) 8,62Nm/354" E3) 861 NmJs3E1"  84) 547 Nmi3S3"
B5.) 8,43 Nm /341" B6.) B4 NmJ356" 87.) 831MNm/331" B8B) ESSMm/360" 83) ESNm/3s1" S0.) 84ENmM /350" 91) S43MmJ346° 92) 548 Nm/350" 93) B3I2ZNm/337T" Gd) 8,58Nm/355" G5 8.52NmJ354" 96 549 Nm73S00
57.) 8,35Nm/339" 95.) EB.4E NmMJ 3507 99) 5,27 NmMJ330° 100.) 3,55 Nm /360"
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.3.6.1 Screw joint 360° (soft) Set point 8,6 Nm (80%) 25/100
— 2mioazm uT
lﬁ

] Result Result NOM
8.5
] 0 LT /N'ﬁ*l uT]
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.3.6.2 Screw joint 360° (soft) Set point 8,6 Nm (80%) 75/100

— (75) 8,345 I
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. BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.3.7 Screw joint 30° (hard) Set point 10,0 Nm (100%)

._“'\-\. . Schrauber: 3.602.096.600_ 321000103 Angle Exact 12V 12-400 tested at: 17.01.2023 15:25:59 Hanselmann
@ Bosc H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 / SCS0050C410016
- PT-BI/EXG-Mt st 3s): OK
Frequency Chart Statistical data
Cm: 2,94 (>=2,00) Nm
Cmk: 2,43 (>=1,67) b
uT 35 ¥+35 oT Lower tol.: 9 10,8 +
| 22 | LLIpoD;rintzll-l:ltl 10871
' 21 ' . . 104 4
| M- | Maximum: 10,42 '
| lizﬂ | Minimum: 9,88 102 +
: : X-Horizontal: 10,17 10 4
| | 510,11 ag |
| | x+3s: 10,51
l 6 l X- 35: 9,83 36T
I I Number of values: 100 94 +
| | Angle: 30 92 |
I ] Speed: 370 rpm
85 5.4 9.8 104 105 Precision Class: 2 Toleranz +/-10% °
Single Value Card
Nm
11 | ———————————— — —— —— —— ——— ———— ——— ——— — ——— — —— —— —— — —— — — oT
10,8
10,6 *¥+3s
104 \
VAR S LN W . EY NI, Vi PO B VI W P WP E S . O S .
. R i — Y
a8 x-35
96
9.4
92
g |- - uT

Values

1) 10,16 Nm /33" 2) 1005 Nmi32° 3) 10,24 NmJ 30" 4 10,28 Nm f 33" S) 10,12 Nm/ 31" €.} 10,24 Nm /30" 7.) 10,35 Nm 33" 8.) 10,17 NmJ 31" 4] 10,31 Nem /32" 10) 10, Z22MNmJ73i" 11 9,93 NmJ30" 12) 10,2 NmJ 31"
13.) 10,16 Nm f 32" 14) 1036 MNmJ31" 15) 10,27 Nm /33" 16) 1022Nm /30" 17.) 597 Mm/31" 18.) 10 0SMmM/3™ 19) 1023Nm/ 31" 200) 10,19Mm/32° 21} 021 NmJ725" 22) 1036Nm/33" 23] 9.9Nm/29° 24) 10,19 Nm/ 31"
25) 10,15 HNm/ 32° 26.) 10,11 NmJ30° 27) 1035 MM/ 31"  2B) 10,23Nm/32° 29) 59,91 Nm/31" 30.) 1025 Mmf32"  31) 1009Nm/30°  32) 1023Nmi30° 33) 10,19 NmS32"  34) 1012NmF32°  35) 1004 WNmf30"  36) 10,058 Nm/ 31"
37.) 10,32 Nmif 30" 33 10 I5MNmMJ33" 39) 101ENMS 3" 40) 1042Nm/732°  41) 5,91 Nm/30° 42) 1023 MM/ 29" 43) 1016 NmM/34" 24 10,13Wm/ 30" 45) 10,25 NmJ33" 45) 10,2NmJ 31" 47.) 9,94 NmJ 25" 48) 10,17 M 32"
49.) 10,14 Nm /30" S0.) 10,23 Mm /33" §1.) 101ENMm/ 30" S3) 1024 Nm/31" 53 5,88 Nm/30" £4) 1022 MWm/ 31" 55) 10.3NmJ 30" 56.) 10,1ZMmJi32" 57.) 10,09 Mm731" 53) 10.24NmJ32" 59.) 9,99 NmJ3i" &0.) 10.1% Nm/ 29"
E1.) 10,16 Nm f 32" 62) 10,15MNm/30" 63) 1022 Nm/33" 64) 10.2ENm/31" 65) 1D18NmMJ32" E5) 10.19Mm/ 32" &7) 10.2NmJ30" 68.) 10,13Nm/31" &%) 10.09Nm/30" 70) 10.21NmJ730° T71.) 9.9Nm/30° 72.) 10.16 Nm/ 31"
73.) 10,25 Nm/ 32" 74) 1024 MNm /731" 75) 10,34 Nm/32" T6) 1031Nm/32" 77) 1D04Mmi30" 78) 1028Mm/33" 79) 1021Nm/ 31" B80) 101%MWm/31" &1} 0,16 NmJ32" E2) 10, 11Nm/30" B3] 10,11 Mm/31" 84) 10,21 Mm/31"
B5.) 10,38 Nm /31" B6.) 10,19 Mm/32" 87.) 1021 Nm/32" B8B) 10.25Nm /33" &3) 1D03MNm/30" ©G0) 1014 MNm/30" 91) 1025Nm /33" 92) 1005Wm/29" 93} i0,25NmJ32" ©&d) 10i7Nm/31" G5 1007 Mm/30° 96) 10,14 Mm/32"
57.) 10,11 Nm/ 30" 98} 10,13 NmJ31" 99) 10,15 Nm/ 31" 100.) 10,14 Hmf 317
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.3.7.1 Screw joint 30° (hard) Set point 10,0 Nm (100%) 25/100

ur
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.3.7.2 Screw joint 30° (hard) Set point 10,0 Nm (100%) 75/100

10 ;_: Result Result]

1 0 LNDM,&

Torque (N m)
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

2.3.8 Screw joint 360° (soft) Set point 10,0 Nm (100%)

Y Schrauber:  3.602.D096.600_ 321000103 Angle Exact 12V 12-400 tested at: 17.01.2023 15:20:06 Hanselmann
(ZHJ) BOS‘ H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 / SCS0050C410016
o PT-BI/EXG-Mt 65{x+ 35): OK
Frequency Chart Statistical data
Cm: 2,99 (>=2,00) Nm
Cmk: 2,62 (>=1,67) b
Lower tol.: 9 108 4
uT %35 w+3s oT Upper tol.: 11
w0 20 ) 106 +
Nominal: 10
' T[] ' . 104 1
| | Maximum: 10,14 '
| ﬁﬁ\ | Minimum: 9,61 102 +
: j—_ : X-Horizontal: 9,88 10 4
| | 510,11
9.8 +
| 7 | X+ 3s5:10,21
l l X- 359,54 36T
| 3 | Number of values: 100 94 1
| | Angle: 360 g3 1
| . '
I Speed: 370 rpm 5
85 5.4 9.8 104 105 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
11 | ———————————— — —— —— —— ——— ———— ——— ——— — ——— — —— —— —— — —— — — oT
10,8
10,6
104
10,2 *¥+35
s : 774\./3\‘%!; S % K?.k’_ .l‘\‘iz vod v lf"? W ®
— —\— = Bk
9,8 oy’ c\ 1
96 8 V{ \
' x-35
9.4
92
g |- uT
Values
1) 5,79 Hm /348" 2) 984 Nm /352" 3) 10,07 Nm/366" 4.) 9,65 Nm /340" S) 10 Nm /361" E) 10,14 Nm /374" 7 5,86 Nm /354" 8.) 9.9 Nm/ 353" 9] 10,06 Nm /364" 10 9,74 Nm /344" 11) 9,33 NmJ355" 12) 10,03 Nm/ 360"
13.) 3,9 Hm/ 354" 14) S8MmJ 348" 15) 10,03 Nm/360" 16) S, 79Mm/344" 17) 9,86 MWm/ 351" 18) 10,03 Wm/351" 19) 10,06 Nm /353" 20.) 9,6 Nm /347" 21) 997 Nm /356" 22 9.8TNm /350" 23] 9,54 NmJ351" 24) 9,55 Nm/3sT"
25.) 9,96 Nm /355" 26.) 9,85 MMy 3527 27) 9,B9MNmMJ3IEE" 2B) S.ESNmM/S344° 29) 5,97 Nm/ 36T 30.) 9,59 NmMi356" 31) 984MmMF352° 32) 9% MmM/358" 33) S81Nm/3SET  34) 971NmM/33T  35) 1003 Mm/f350" 36) 9,68 NmJ3E1T
37.) 9,85 Nm/ 351" 33 9,91 M/ 353" 39) 9,533 NmJ3E0" 40) 9,66 MM/S338" 41 9,98 NmJ3ASET  42) 1007 MM/ 353" 43) 9,75MmMF340%  44) S.E2 NmJ 346" 45) 9,95 Nm /356" 45) 969 NmM /333" 47) 9,82 NmJ350"  48) 10,07 NmJ 362"
49.) 9,8E Nm /352" S0.) 3 MNmJ 345" §51.) 956MNmJ352" S1) SEIMmM/IS0"  53) LTS MM/ 44T E4) 991 Nm/3S5T  55) 9.93MmJ 385" 56 9,87 Nm/351"  57) S5 Nm/353°  58) 9.83NmJ 345" B0 9,09 MNmJ3E5" 60 .73 Nm7 3417
E1.) 3,51 Nm /342" 62) %94 NmJ 354" 63) 9.BEMNmMJ 347" 64) SETMM/33T" 65) S95Mm/354" 65) 10.02 Wm/ 358" 67.) 9.73INmMJ 333" 6B 9.5 MNm/ 343" 68) 297 Nm/350" 70) 9.61 Nm/335" Ti) 952 NmJ355" T2) 10.03 Nm/35B"
73.) 9,82 Nm /345" 74) L75Nmi 346" T5) 10,01 Nm /353" TE) .81 Mm/348" 77) 71 Mm/ /340" 73] 9.9 Nm/353" 79) 9,85Mmi351" 80 9.8Nm/350" &1) %33 Nm /346" B2) 9.8 Nm/342" B3.) 9,92 NmJ358" 84 9,73 Nm7345"
B5.) 9,81 Nm /343" B6.) 993 Nm/357 87.) 9,B1MNm/350" BB) SESNmM/340" 89) 9,92 Mm/ 354" GS0) I9ENmM3ISTT 91) 9.7 Nm /33T 92) 992 Mm/351" 093) 998 Nm/355" 04) 963 Nm /332" 55) 9,51 Nm/345" 96 9,98 Nm/356"
57.) 9,57 Nm /343" 98} 9,75 NmJ 3357 99.) 9,69 NmJ 351" 100.) 9,51 Nm/ 347~
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.3.8.1 Screw joint 360° (soft) Set point 10,0 Nm (100%) 25/100

——

Result Result NOM

b LT/_/prdi u]

Torque (N m)
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.3.8.2 Screw joint 360° (soft) Set point 10,0 Nm (100%) 75/100

Result Result
NOM

¥ LT/IM uTj

Torque (N m)

480 -400 -350 -300 -250 -200 -180 -100 -50 0 50 100 150 200 250 300 350
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

2.3.9 Screw joint 30° (hard) Set point 12,0 Nm (additional)

'_-m . Schrauber: 3.602.096.600_ 321000103 Angle Exact 12V 12-400 tested at: 17.01.2023 15:58:58 Hanselmann
(‘EE)“ BOS‘ H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 | SCS0050C410016
o PT-BI/EXG-Mt 65{x+ 35): OK
Frequency Chart Statistical data
Cm: 3,37 (>=2,00) Nm
Cmk: 3,25 (>=1,67)
uT x-35 25 ¥+3s oT Lower tol.: 10,8
' . ' Upper tol.: 13,2 128 <
l 2 l Nominal: 12
| | Maximum: 12,31
] - _ 12,3 +
| a | Minimum: 11,69
: : X-Horizontal: 12,04
| 1 1 | 510,12 1,8 4
| | x+3s5:12,4
l l X-3s: 11,69
| 5 | Number of values: 100 13 +
| | Angle: 30
' ' Speed: 370 rpm 108
10,7 1.2 1.7 122 127 13.2 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
—————————————————————————————————————————————————— aT
128
123
11,8
11,3
108 | —— ut
Values
1) 121 Hm/# 31" 2) 1Z21ZNmi32" 3) 12,23NmJj3i" 4 12 Nm/ 30" 5) 12,13 N/ 32" E.) 12,04 Nm /30" 7.) 12,12 MNmJ 31" 8.) 12,08 Nm/ 30" ) 1217 Nm/31" 10) 11, 68Nm/25"  11) 12 Nm/29" 12.) 11,9 Nm /25"
13) 11.%1 Nm /23" 14) M58 NmJ30" 15) 1202 Hm/31" 16) T1,8BNm/29" 17) 1208Nm/i30" 18) 1214 MNm/30" 19) 1Z2Nmi31" 20 12ATNmi30"  24) 1221 Nmi31" 22) 1202NmJ30°  23) 1204 Wm/30° 24 12,01 Nm/ 30"
25) 11,55 Nm/ 30" 26.) 12,09NmJ31° 27) 1Z,1ENM/ 31" 2B) 11,51NmM/29° 29 12Nm/30° 30) MBI MNmMI3T 31) 1212NmJ30°  32) 12023Nmi317 33) 1212Nmi317 34) 11,31 NmS30° 35) 1204 Wm/f31T 36) 12,11 Mm/ 30"
37.) 1202 Hm/! 31" 38 1204 NmMJ30" 39) 1225 MM 3T 40) 1197 NmM30°  41) 1213 MM3TT 42) 1212 MmS 30T 43) 1203 NmJ30° 44 12,14Nmi30°  45) 12,21 NmJ32° 46) 11,91 NmMJ30°  47) 1208 Mm/31° 48] 12,07 N/ 31t
49.) 12,09 Nm /23" S0.) 12,03 NmJ32" §1.) 121 NmJ 30" S2) 11.28Nm/30" 53.) 11ESMmMi30™ 54) 1221 Mm/ 31" 55) 1209Nm/30° 56) 121THm/ 31" 57} 1218 NmJ/31" E58) 1191 Nm/30" 50 1206Mm/30° &0.) 12,11 Mm/30"
E1.) 12,94 Nm/ 30" B2) 1154 MNm/31" 63) 1201 Nm/30" 64) 11.9BENm/31" 65) 1204Mmi30" 65) 1209Mm/30" 67) 1212Nm/31" 66) 118TNm/30" &%) 121 Nm/30" 70) 117SNmJ30"  Ti) 113THm/i30" 72) 11,95 Hm/30"
73) 11.%1 Nm/ 3" 74) 1204 MNm/F31° 75) 1202 Nm/30" T6) 11,85Nm/ /29" 77) 1219MNmMi30" 78) 1212Mm/31" 7o) 1Z1THm/ 31" 80 1207Wm/30" &1} 1209 Nm/30° E2) 11,76Nm/25" B3] 1132Mm/30° &84) 12,07 Mm/30"
B5.) 11,54 Nm/ 30" B6) 11,55 MNm/30" 87.) 1207 Nm/30" 8B) 11,73Nm/29" &3) 1208Mmi30" G0 12Nm/3i" 91) 1203 Nm/ 30" 32 1205Nm/30" 93] 12,21 Nm/31" 54) 11.BBNmMF30" 55) 1Z08Nm/30" 96) 12,05 Nm/31"
57.) 12,24 Nm /32" 98 12,12NmJ31° 99) 12,31 NmJ32° 100.) 11,85 Nm /30"
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.3.9.1 Screw joint 30° (hard) Set point 12,0 Nm (additional) 25/100

_ Result Regylt |
2

LT|

Torque (N m)
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.3.9.2 Screw joint 30° (hard) Set point 12,0 Nm (additional) 75/100

(78) 12.02

uT
12,54
b Result Result
123 o BoM
1 hi LW uT]
11,53
1" LT|
10,54
104
8,51
ol
8.5
8]
— ]
E e
= 4
S B8
v ]
S
o 55
6 ]
= £
a5
‘2_-
2] -
2 —
1 —
1,53 ——
d _,.,——'—'_”'FF
b _
7 —_—
0.5
o]
-0.5]
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10 -105 i -1 20 g 20 70 g &0 50 45 -40 35 25 1 1 5 10 5 0 25
Angle (=)
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

2.3.10 Screw joint 360° (soft) Set point 12,0 Nm (additional)

) Schrauber: 3.602.096.600_ 321000103 Angle Exact 12V 12-400 tested at: 17.01.2023 15:54:44 Hanselmann
(‘EE)“ BOS‘ H Robert Bosch Power Tools GmbH 5 - 12Nm Cell: FTY.0017 / SCS0050C410016
o PT-BI/EXG-Mt 65{x+ 35): OK
Frequency Chart Statistical data
Cm: 3,69 (>=2,00) Nm
Cmk: 3,19 (>=1,67)
uT w3s e3s oT Lower tol.: 10,8
| 20 | Upper tol.: 13,2 128 4
| 17 17 | Nominal: 12
| = | Maximum: 12,1
i _ 123 +
| /- | Minimum: 11,62
: 11 : X-Horizontal: 11,84
| g | 5: 0,11 118 4
| I x+3s:12,16
l l X-3s5:11,51
| 3 | Number of values: 100 13 +
| | Angle: 360
' ' Speed: 370 rpm 108
10,7 1.2 1.7 122 127 13.2 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
—————————————————————————————————————————————————— oT
128
123
¥+3s
s 8
-+ oo
18 | —— W ¢ W% ——V—l"‘j\‘ = %vﬂﬂw.ﬂ;’s vy
x-35
11,3
1w ————— - ——— uT
Values
1.) 12,06 Nm [ 358" 2) 1196 NmJ 356" 3) 1153 Nm/358" 4) 1204 Nm/f352° S5) 11,75 Hm/ 346" E) 1195Nm/359" 7] 12,1 Nm/354" 8) 11,96 Nm/ 361" 9] 1195Nm/355" 10) 1203 NmJ363" 11.) 1176 Nm /346" 12) 11,96 Nm/ 355"
13.) 12,06 Nm [ 354" 14) 11,52 NmJ360 15) 11,94 Nm /354" 16) 12,01 Nm /356" 17) 11,76 Nm /348" 18) 1184 Nm/357" 19) 1195Nm /355" 200) 1184 Mm/359" 21) 11,91 Nm/354" 22) 1154 Nm/358" 2Z3) 1175Mm/350" 24 11,34 Hm/ 350"
25) 11,51 Nm /! 356" 26.) 11,2 Nmi 358" 27) 11,92 MM/ 352" 2B) 11,92Nm/ 354" 29) 11,69 MM/ 342° 30) 11,533 WM/ 353" 31) 11,93 Nm /353" 32) 11,85NmM /330" 33) 11,9Nm/348" 34) 11,52NmMJ359° 35) 11,7 NmJ342° 36) 12,02 Nm /355"
37.) 11.ET Hmi/ 354" 33 TME1NmMJ35039) 11,86 Nm/352° 40) 11,91 Nm/355" 41) 11,E3 MM 341" 42) 11.EE MM/ 351" 43) 11,96 Nm /353" 44) 11,85NmM /352" 45) 11,9NmM/354" 45) 11,E8NmMJ 354" 47) 1169Mm /344" 48) 11,92 Nm/ 355"
49.) 11,89 Nm [ 356" S0} 11,77 Nm /346 §1.) 11,82 Nm/ 352" S52) 11,83Nm/352" 53.) 11,E5MmM/342" 54) 11,52 Mm/ 354" 55) 1187 Nm/353" 56.) 11,74 Nm/348" 57.) 11,24 Nm/347" E58.) 11.B5Mm/345" 59.) 11,7 NmJ/343" &0) 11,85 Nm/ 34E"
E1.) 11.B5 Nm/ 353" B2) 11, 75MNm/35163) 1183 Nm/344" 64) 11.8BNm/354" 65) 1165MNmM/342" 65) 11.79Mm/ 345" &67) 1187 Nm /353" 68) 11.6TNm/344" 63) 11,79 Nm/ 347" 70) 11.B1NmM/347" T1) 1164 Nm /340" T72) 11.7% Nm/34B"
73.) 11,B9 Nm/ 354" 74) M TANM 344 75) 11,76 Nm/ 346" T6) 11,84 Nm /343" 77.) 11,BAMNmMi342" 78] 11,75 Mm/ 347" 79) 11,89 Nm /351" B0.) 11,7EMNm/ 347" &1) 11,75 Nm/345" B2) 11,B1Nm/349" B3) 11564 MNm /335" 84) 11,75 Nm/34E"
B5.) 11,86 Nm /352" B6) 11,76 Nm /346 87) 1173 Nm/ 346" 8B) 11,84 Nm/ 343" 83) 11,E2MNmMi338" %) 11,72Mm/ 343" 91) 1183 Nm/349" 32) 11,79Nm/ 349" 93) 11,74 Nm/347" o4 11,B5NmMJ/352" 55) 1162Hm /342" 96) 11,74 Nm/ 344"
57.) 11,76 Nm/ 3407 98 11,76 NmJ34699) 11,66 Nm/ 347" 100.) 11,77 Nm/f 339"
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Machine capability test ANGLE EXACT 12V-12-400

2.3.10.1 Screw joint 360° (soft) Set point 12,0 Nm (additional) 25/100

—

Torque (N m)

Result

Result pop

1 /;mﬂ

Ly

LT|
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Machine capability test ANGLE EXACT 12V-12-400

2.3.10.2 Screw joint 360° (soft) Set point 12,0 Nm (additional) 75/100

| e ——" uT

=]

Torque (N m)

Result

Result

NODM

A

LT

Angle ()

T
200
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. BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.4 Machine capability analysis 321 000 103 (Boost, 500 rpm)
2.4.1 Screw joint 30° (hard) Set point 5,1 Nm (30%)

- Schrauber:  3.602.D96.600_321000103 Angle Exact 12V 12-400 tested at: 17.01.2023 16:13:00 Hanselmann
@ BOS‘ H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 { SCS0010C410016
s PT-BI/EXG-Mt Bs(xt 35): OK
Frequency Chart Statistical data
cm: 3,62 (>=2,00) Nm
Cmk: 3,42 |:>:1,57} 559 +
Lower tol.: 4,59
Upper tol.: 5,61
uT x-35 x+3s oT _ o 539 1
| 18 181? | Nominal: 5,1 ‘
| By | Maximum: 5,24
I 1 | Minimum: 5,02 519 +
| |
| | | X-Horizontal: 5,13
| 9 | 5: 0,05
4,99 +
I 6 I x+35:5,27
I > I X-35:4,99
| 2 | Number of values: 100 479 +
| I Angle: 30
e —
l Speed: 500 rpm 159
449 4,69 489 5,09 529 5,49 5,69 Precision Class: 2 Toleranz +/-10% :
Single Value Card
Nm
5% | —FT ——FT———F—F——TFY—/{Y——F—(— - —_—_————_— or
5,39
X435
5,19
4,99 %-3s5
4,79
458 —m— —— - - - - - - ————— ———— ur
Values
1) &17 Nm /32" 2) §ATHmJ/ 32 3] 511 NmJ30° 4.} 5,16 Nm /32" 5) 524 NmJ32" 6.) 5,02 Nm /30" T.) 5,15Nm/30° 8.) 516 Nm/ 30" 9.) 507 Nm /30" 10.) 5,16 Nm /31" 11.) 512NmJ32° 12.) 5,17 Nm /30
13.) 5,14 Nm /32" 14.) S16NmM /30" 15) 505 Mm/28" 16.) S,14 Hm /31" 17.) §,14 Nm /31" 18.) &.12 NmJ30" 19.) 517 Nm/231" 20.) &.94 Nmi32" 21.) 5,15 NmJ 20" 22) 5,14 Nm/ 30" 23.) 5,15 NmJ 30" 24.) 511 Nm /30
25) 522 Nm/3z" 26.) 515Nm /30" 27) 5.08 Nm/30" 28.) 512 Nm /30" 29 5,12 Nm /30" 30.) 5.08 Nm § 30" 3.} 5.2Nm/3Z2" 32) 5.18 Nm 30" 33) 5.1 Nm/!31" 34 5.1 Nmi32" 35.) 5.07NmiJ2a" 35.) 5.15MNm/ 31"
37.) 5.0 Nm /31" 38) 52Nm/30" 35) 504 NmJ30" 40.) 512 Hm /33" 41) 522 Wm/f31" 42) 5,06 Nmi3i® 43.) 517 Nm /30" 44.) 5,94 NmJ§3z" 45.) 5,05 Nm/ 30" 4E.) 5,09 Nm /30" 47.) 5.7 KmJa0® 43 5.08 Nm /25"
48.) 5,16 Nm /31" 50.) 519 Mm /30" 51.) 5,05 Nm/29° 52.) 513 Nm /30" 53.) 5,07 Wm f28" 54.) 5,09 NmJ31° 55.) 52Nm/3Z° 56.) 5,13 NmJ30° 57.) 5,08 NmJ 31" 5B.) 5,11 Nm /30" 59.) 5,2ZNmJ 31" 60.) 5,08 Nm /31"
61.) 5,14 Nm /28" 62.) 514 Nm/29% B3] 507 Nm/31° 64.) 52MNm/J3T 65.) 5,09 Nm /253" 66.) 5,1 Nm/30° €7.) 5,11 Nm/30" BE.) 5,12 NmJ32° 69.) 5,15 NmJ 30" 70.) 5,16 Nm /31" 71.) 5,14 NmJ 30" 72.) 5,1 Nmi30°
T3) 5,18 Nm /30" 74) S513NmM/32* T5) 505 Nm/ 28 76.) 514 Nm /30" Ti.) S1NmJ31" 78.) £.09 Nm 29" T9.) S.12Nm/;I0" 80.) £.24 NmJ32" 81.) 5,06 NmJ22° 82.) 5,11 Nm/2g" 83.) S5 MmJI0" B4} 512 MNm/ 30"
85.) 5.16 Nm /32" 86.) 506 NmM /30" &7) 512 Nm/30" 38.) 5,08 Nm /30" B9 S2NmJ32" 90.) 5.07 Nm 30" 1) 517 Nm/2zgs" 92) 597 Nmi32" 93.) 5.09Nm/ 20" 84 517 Nm /30" 95.) 513 NmJ29" 55.) 5.06 Nm /30"
87.) 5.14 Nm /30" 98.) 511 Hm/32* 9%) 508 Nm/30" 100.) 5.6 N ¥ 31"
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BOSCH

Machine capability test ANGLE EXACT 12V-12-400

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

Result Raulll

LT|

Torque (N m)




BOSCH

Machine capability test ANGLE EXACT 12V-12-400

Torque (N m)

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

Result

ResultmoM|

4,81

4.55

Lifor unf

LT

441

3.8]
361

344

A :
= (=1 o L ra
P PP AP AP o/ Y

T
25 -0 -85 -20 -TE -70 -G8 -30 -85 -50 -45 -40 -25 =30 =28 -20 -18 -10
Angle (*)
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

2.4.2 Screw joint 360° (soft) Set point 10,0 Nm (100%)

Schrauber:

3.602.096.600_321000103 Angle Exact 12V 12-400

tested at: 17.01.2023 16:08:00 Hanselmann

L
@ Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 / SCS0050C410016
—— PT-BI/EXG-Mt Bs(xt 3s): OK
Frequency Chart Statistical data
cm: 2,82 (>=2,00) Nm
Cmk: 2,12 (>=1,67) 11 T
Lower tol.; 9 108 +
ut x-3s . x43s ot Upper tol.: 11 106 L
Norminal: 10
! l . . 10,4 +
| 2123 | Maximum: 10,18 !
: B oy : Minimum: 8,44 10,2
| | X-Horizontal: 9,75 10 +
s: 0,12
| | ) ag o
I 9 I x+35:10,11
9,6 +
: [ : X-35:9,4 ;
5
| 3 | Number of values: 100 9,4 +
| I Angle: 360 g7 1
| — '
l Speed: 500 rpm 5
89 5.4 8.9 10,4 10,3 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
1l | —m———————e—e—e—ee e —,—— e, e, e, — — — — — — OT
10,8
10,6
10,4
10,2
e X+35
10
9,8
9,6
94 ¥-35
9,2
9 | - uT
Values
1.} 12,18 Nm /351" 2) 10,01 NmJ 357" 3.) 9,98 Nm 7 356" 4} 9.93 Nm /359" 5.) S.79 Nm 342" 6) 9,83 Nm /347" 7.) 9.55 Nm /355" B.) 9.,BE Nm /347" 9.) 9.99Mm /355" 10.) 989 Nm /354" 11) 9,76 NmJ242° 12) 9,87 Nm/ 350"
12.) 9,92 Nm f 354" 14.) 9,85 HNm /345" 15.) 5,78 Nm/34E" 16) STENmM/ 343" 17.) 371 MWmFf336" 18) %71 NmJs332" 19 981 Nm/355" 200) SE3NmJ340" 21 951 Nm/350" 22) 9,82 MNm /345 23.) 9,64 NmJ333" 24.) 9,79 Nm/342°
2E.) 9,84 Mm [ 3487 26.) 9,82 Nm/345" 27.) O,E Hm/ 344" 28.) 9,81 Nm/345" 20)) 9,55Mm /333" 30.) 077 Nmi342" 31 9.9 Nm/3E4" 32) D77 NmJ/342" 33) 97ENm/343°  34)) 981 Nm/S347"  35) 950NmS334T 35 9,73 Nm/ 338"
37.) 9,93 Mm f 350 38.) 981 Nm/346" 30,) D73 Nm/341" 40) 2,76 Nm/348" 41.) 952Mm /337" 42)) S T5NmJi344" 43) 982NmJ 349" 44 LTENmJ 347" 45 D74 Nm /338" 4E) 9,84 Mm /347" 47.) 0,67 NmJ338° 48] 9,73 Nm /343"
455 9,82 Nm f 3557 50.) 9, 8Nm/ 340" 51) 5,78 Nm/ 344" 52) 967NmM/33T" 53) 9,49Mm/ 323" 54) 5,69 NmMi334" 55 9.8 Nm/ 345" 56.) B,77 Nm/ 342" 57) 972Nm/339° 5E) 975Nm/342° 59 9,53 NmJ328° 6D 9,71 Nm/340°
61.) 9,86 Nm [/ 343 62.) 9,67 Nm /337" B62.) S,B8Nm/337" 64.) 9,67 NmM/338" 65) 9,54 Mm /330" 66 9,72 NmMi33E° E7) 986 NmMJ 345" GE) S,73INMJ 344" 59 STINM A2 TO) 957 Mm /33T 71) 9,5BMNmM328° T2} 9.6 NmJ334
T3) 9,83 Mm [ 3457 74.) 9 7ENm/335" TE) D,EONm/330" T6) LTENmM/342" Tr.) 9.55Mm /330" 78 SE4Nmi341" T7I) 986 NmJ 345" B0) SEZNmJ3IFTT 81 966 Nm/340" BL) 9,58 Mm /335" 83 044 NmJ326° E4) 9,71 Mm/S333°
BE.) 9,84 Nm [ 347" 86.) 9,71 Nm /340" &7.) 5,71 Nm/ 332" &8) 9,7 Mm/339° 89.) 9.5 NmJ328" 90.) 9.6 Nm /3247 91.) 983 MmJ 343" 92) ST1MHMI3I40" 93.) 9TINM/ 343" 24 975 MNm/S3I4TT 95) 9,56 MM 328" 6] 9,51 Mm/ 3317
97.) 9,75 Nm [/ 3407 98.) 9,6B Nm /333" 95.) 9,67 Nm/ 340" 100.) 5.7 Nm /3377

Page 74



Machine capability test ANGLE EXACT 12V-12-400

2.4.2.1 Screw joint 360° (soft) Set point 10,0 Nm (100%) 25/100

AR | uT

Result Result NOM

0 LT| ‘/&M T

A

Torque (N m)

T T T
-350 -300 -250 -200 -150 -100 -50 o 50 100 150 200 250 300 350
Angle (%)
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.4.2.2 Screw joint 360° (soft) Set point 10,0 Nm (100%) 75/100

— (7E) .89 I

[1]]

Result Result

5.5 //LF/’ENDM um|
e LT]

Torque (N m)

Angle (°)
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

2.5 Machine capability analysis 321 000 108 (370 rpm)

2.5.1 Screw joint 30° (hard) Set point 3,0 Nm (0%)

Schrauber:  3.602.D096.600_321000108 Angle Exact 12V 12-400

tested at: 19.01.2023 13:25:33 Hanselmann

)
((H_/” B 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: 3,47 (>=2,00) Nm
crk: 2,98 (>=1,67) 33 1
Lower tol.: 2,
ut x3s 15 x43s o7 Upper tol.: 3,3 32 4
i 18 i Nominal: 3
| 15 41 I Maximum: 3,1 31 4
| ?3 | Minimum: 2,96
: H : ¥-Horizontal: 3,04 31
| | 5: 0,03
| 7 7 | ®x+35: 3,13 29 1
| | ’
| 4 | X- 3s:2,96
| I Number of values: 100 a3
1 8 4
| | Angle: 30
S
l Speed: 370 rpm -
6 39 . A
b 27 28 28 3 51 3.2 e 34 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
33 | —— ——————— — e — — — — — — — — — - T
3,2
- W35
3.1 f 9
7 VW“WT%M*/ VA VAV sin ek Ve
3 , 4 B—n .‘{" W iy i
¥-3s
29
28
27— - - - .- - - - - ———————————————————————————— e —— — — - uT
Values
1) 205 NHm! 3" 2) 3D MNm/30" 3] 3MNmJ3" 4.) 3.1 Hm/!3" 5] 301 NmJ3i" €} 304 Nm/23" 7.) Z05Km/ 31" 4.) 3.0BMNm/3z" 9.) 3.05Nmi2e" 10.) 305 Wm /32" 11.) 3,03 Nm 732" 12.) 3.086 Mm7 33"
13) 3,03 Hm/3z" 14} 305 NmJ 3T 15) 2,99 Nmi 30 16.) 3,09 Nm 32" 17.) 307 NmJ 317 18.) 3.05Mmi30° 19.) 3,02 Mm i 31" 20y 307 Mm/i 31" 21 INm/31” 22.) 305MNmi3" 23.) 304 Nm 731" 24.) 3,02 Mm 730"
Z5.) 3,05 Mm/3z" 26.) 3,02 Nmi 307 ) 303 Nmi3TT 2B.) 3.05Nm /30" 29.) 304 Nmi 31" 30.) 3.0BMmMI3T" 31y 3MmM/! I 32y 309MmI31” 33) I Nm 29 34.) 3.02MNm3E" 35.) 3,06 Nm731" 36.) 3,02 Mm7J30"
37.) 3,09 MHm;3z" 3.} 303 Nmi 30" J H02MNm 3" 40.) 3,04 Nm /S 317 41.) 3,08 Nm i 307 42.) 3.04 Hm 33 43) 3,08 Mm 30" 445 308 Mm S 32" 4E5) 302 NmJI2° 44.) 3,0%Nm /30" 47.) 302 Hm731T 48.) 3,08 Mm7J3z”
43.) 3,01 Nm /30" 50.) 3,06 Nmi 20" 3,02 Nm § 307 52) 2,07 Nmf32" 53.) 2,06 Nmi21" 54) 3.02Hmi30" 55 3,04 Mmi 31" 56.) 3,06 MM/ 30" 57 203 Hmi3z2t 53.) 3,06 Nm 32" £9.) 3,08 Nm 730" 60 3,03 Mm73z2*
E1.) 3,06 Nm/31" 62.) 3,07 Nmi 32" 2,56 Nm i 30" B4} 2,07 Nm /S 31" B5.) 2,09 Nmi31" B5.) 3.02Mmi31" 67} 3,04 Nm i 30 BE.) 3,06 Nm /30" 68 2,98 Nm 31" T0.) 3,05MNmf31" 71.) 3,08 Nm731" 72) 3,03 Nm730°
73.) 3,01 Nm/30" 74) 3,07 Nmi 31" 3,01 Nm i 307 76.) 2,06 Nm S 32" T7.) 3,07 Nmi31" T3.) 2,9BNmi30° 7O} 3,04 Nm 30 B0y 3,08 NmF32° 81} 2,99 Nm /30" B2.) 3,07 Nm f32° B3.) 303 Nmi31" 84.) 2,99 Nm ;28"
E5.) 3,07 Nm /34" B6.) 3,03 Nm/ 30" 3 Nm J 30" BB.) 3,06 Nm/f31" E3.) 3,06 Nm/ 32" &0.) 3.03HMmJ31" A1) 3,02 Nm i 30" ALy 3,06 MmF 32" 83) 304 NmF29" 84.) 3,06 MNm /31" 85.) 3,05 Nm733" 86.) 3,02 Nm 728"
&7.) 3,04 Nm /31" 83.) 3,06 Nmiy 32" 3 Nm J 30" 100.) 3,06 Nm /32"
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

Torque (N m)

2.5.1.1 Screw joint 30° (hard) Set point 3,0 Nm (0%) 25/100

uT

3,17 Result Result

0 ITNﬁMﬂH

LT|

Page 78



Machine capability test ANGLE EXACT 12V-12-400

2.5.1.2 Screw joint 30° (hard) Set point 3,0 Nm (0%) 75/100

|_ (75) 3.008 I uT
Result Result

& NOM)

ki Lﬂ;uh U

Torque (N m)

T
-0 -55 -50 -45 -40 -35 -30 -25 -20 -5 -10 -5 0 5 10 15 20
Angle (*)
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

2.5.2 Screw joint 360° (soft) Set point 3,0 Nm (0%)

./'—H . Schrauber: 3.602.096.600 321000108 Angle Exact 12V 12-400 tested at: 19.01.2023 13:22:07 Hanselmann
@ Bosc H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 / SCS0010C410016
- PT-BI/EXG-Mt st 3s): OK
Frequency Chart Statistical data
Cm: 4,8 [>=2,00) Nm
Cmk: 4,77 (>=1,67) 33 +
Lower tol.: 2,7
uT *-35 24 x+35 oT Upper tol.: 3,3 32 4
i _ I MNominal: 3
| d | Maximum: 3,05 31 4
| | Minimum: 2,94
: I : X-Horizontal: 3 34
| | 5: 0,02
: \ : x+3s: 3,06 29 4
| | i | ¥-35:2,94
I E I Number of values: 100 28 1
| | Angle: 360
I 1 I Speed: 370 rpm _
26 27 28 23 3 3.1 3.2 3.3 34 Precision Class: 2 Toleranz +/-10% =

Single Value Card

Nm
i, V- —————-—-—-—-—-- - - -« - Y - - - - — - ——— — — —— — — — — — — - 0T
3,2
3.1
¥+3s
3
x-3s
2,9
28
27 - ————— - —————— ——— —— —— — — - uT
Values
1) 3,05 Hm/3TZ" 2) 253 Nm 360" 3.) 2,98 Nm/353" 4 3,01 Nm /355" 5) 3INm/ 353" B} 2,59 Nm /353" 7.} 3.02 Hm /351" 8.) 3.01 Nm /360" 9] 295Nmi343" 10.) 3,0ZNm/361" 11) 299 Nm7359° 12) 3,02 Nm/3E9"
13.) 3,02 Nm /370" 14} 3,02 Nmy 364" 15) 3,01 NmJ/3E3" 16) 25O Nm/351° 17) Z95Hm/347T 18) 3.02NmJ/355" 19) 303Mm/ 370" 200) 2,%8 Nm/355" 21) 3INm/361" 22) 3,01 Nm/364" 23] 234 Nm/345" 24) 3 Nm/354"
25) 3 NmJ3ET" 26.) 3,01 NmJ 362" 27.) 3,01 NmJ3E6" 2B) 3,02MNm/!35T" 29) 2,99 Nm/ 358" 30.) 299 MmMJi353" 31) 302Mmi3E4"  32) 2,58 MmM/356" 33) 302Nm/3S5ET  34) 3INmJS3TLT 35) 2,99 NmJ354"  36) 3,01 NmJj3s9”
37.) 3 NmJ 348" 33 3,01 NmJ 370" 39) 3,01 NmJ362" 40) 2,03 NmM/3SS"  41) 299 MM/ 3I6ET  42) INMIETT 43) 2,99 MmJ 384" 24) INm/3ET 45) 301 Nm/ 370" 45) 3,02ZNm/367" 47) 3 NmMJ3IE1" 48) 3,01 Nmj 386"
49.) 3 NmJ3IEI" S0.) Z9%Nm/ 343" §1.) 302MNmJ3T0" S51) 203 Mm/358" 53.) 295 Mm/36E"  54) 302 NMNm/3IE2" S55) I02MmS3E1T 56 2,57 Nm/ 355" 57.) 301 NWm /358" 58) 3.0ZMNmJ362" 50 3.02MmJ3ES" 60 259 NmJ3ITZ"
E1.) 3.02 Nm /355" 62) 297 Nm/354" 63) 3 Nm/352° B64) 303 Mm/3T4" 65) 3 Nm/355" B5.) 3.02Nm/3656" &67) 3.01MNmJ3E7T" 6B) 2,50 Nm/358" 68) 297 Nm/354" 70.) 3.01 Nm/351" 71) 3.D2Nm/370" 72 3 Nm/356"
73.) 3,02 Nm /362" 74) 30ZNmi366" T5) 255MNm/351" T6) 304 Mm/351" 77) Z9EMm/3SE" T8 295 Nm/364" 79) 302MmJ3E3" B0 2,50 Nm/350" &1) 298 Nm/356" B2) 3.01 Nm/354" B3) 3,01 NmJ354" 84 3 Nm/35E"
B5.) 3 NmJ3E3" B6.) 303 Nm/36%" 87.) 256MNm/356" B8B) 258 MNm/350" 83) 299 Mm/ 350" S0 302NMNmi3TI" 91) 301MmJ3IT0"  32) 3 Nm/S35E" 93) 302Nm/362" ©G4) 23BNm/354" 55) 2,99 NmJ352" 96) 3,01 Nm/3T0"
57.) 3,01 Nm/ 365" 593.) 3 Nm /360" 99 2,95 NmJ 382" 100.) 3,02 Nm /352"

Page 80



BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.5.2.1 Screw joint 360° (soft) Set point 3,0 Nm (0%) 25/100

3.1 Result Result
o n NOM

[T T T R N I =]
w e o =l )
PP R PR R IR R

Torque (N m)
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BOSCH

Machine capability test ANGLE EXACT 12V-12-400

Torque (N m)

2.5.2.2 Screw joint 360° (soft) Set point 3,0 Nm (0%) 75/100

—= ]

—Ee ]

Result

Result

NOM

LT

-

umj

LT

S N N ]
4w e m @ )
s i T i

T T T T T T T T T T T
0 40 50 -30) el _200 i i)

Angle (%)
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. BOSCH Machine capability test ANGLE EXACT 12V-12-400

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

'_-m . Schrauber: 3.602.096.600 321000108 Angle Exact 12V 12-400 tested at: 19.01.2023 13:17:06 Hanselmann
(‘EE)“ BOS‘ H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 | SCS0010C410016
o PT-BI/EXG-Mt 65{x+ 35): OK
Frequency Chart Statistical data
Cm: 3,93 [>=2,00) Nm
Cmk: 3,63 I:'P==1,.5?] 559 |
Lower tol.: 4,59
Upper tol.: 5,61
. 539 1
uT %35 15 ¥+33 aT Nominal: 5,1
| 14 | Maximum: 5,23
13318 o -
| A | Minimum: 5,05 519 -+
: 1 ‘ : ¥-Horizontal: 5,14
| | s: 0,04
7 499 +
| | X+ 3s5:5,27
l 4 l ¥-35:5,01
I I Number of values: 100 479 4
| | Angle: 30
I I Speed: 370 rpm 159
448 469 489 5.09 5,29 5,49 5,69 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
5¢¢ | —— —— ——~— —~——F—F—~FF—F— """ """ """ """ """ """ """ ~—"(—"("—"(—~(—~(—~(—— ——— — —— — ——- oT
5,39
¥+3s
5139
4,99 X-3s
479
45 | — ut
Values
1) 521 Hm/ 30" 2) 519Nmi31"  3) 5,18 Nm/30" 4.} 5,07 Nm /30" 5) 517 Nm/30" E) 511 Nm/ 30" 7.) S09Hm/31" 8.) 5.15Nm/30" Q) 513 NmJi31" 10.) 5,09 Nm/32" 11.) 5,18 Nm/J 30" 12) 512NmJ3i"
13.) 521 Nm/29" 14} §17Nmi 32" 15) 5,16 NmJ 30" 1€.) 5,05 Wm /30" 17.) &,16 Mm /30" 18.) 5,18 NmJ30° 19 5,13 MmJ 30" 20) 5,99 Nm/ 32" 21) &1 NmJi30" 22) 5,05 Nm/j29" 23.) 513 MNmJ31" 24) 508 MNmJ31"
25.) §,12 Nm /307 26.) 1T NmMi31" 27) 506NmMJ 31" 2B.) 5,16 Nm /30" 29) 5§23 NmJ 33" 30.) 5,13 NmJ29" 31) 5,11 MmJ 31" 32.) 5,16 Nm/ 31" 33) E13NmJ317 34) 5,17 NmJ 307 35.) 5,15 NmJ 30" 36.) S12NmJ30°
37) S11Nm/31" 38 52MNmJ3t” 39 5,14 NmJ25" 40} 5,09 Nm /30" 41} 515 Hm/ 21" 42} 5,18 Nm /31" 43) 5,15 Hm 31" 44 5,19 Nm/ 33" 45) E,16 Nm /23" 45.) 5,1 Nm/ 31" 47.) 5,16 NmJ 32" 48) 513 NmJ25"
49.) 51 Hm/31" S0.) E1S5NmJ/30° §51.) 516MNmJ31" S2) E.1MNm/30" 53.) EASHm/ 31" £4.) 5.0BNmJ31" §5.) 5,16 NmJ 30" 5E.) 5,94 NmJ 31" 57.) EA6Nm/31" £8.) 5.1 Nm/30° £9.) S.2Nm/31" &0.) 519 MmJ30"
E1.) 5.06 Nm /30" 62) EAZNmiZE" 63) 512MNmJ3i" B4.) 5 1ZHm/31" B65.) 5.1% Nm/ 30" E5.) 5.11NmJ3Z" 67.) 511 NmJ25" 68 5.11Nm/32" 68) 516 Nm/32" 70.) 5.14 Nm /30" 71.) 518 NmJ32" 72) 519 NmJ25"
73.) 51EMNm/3z" 74) EAINmI3" TE) 511 NmJ30" T6.) 5,09 Nm /30" T7.) 521 Hm/ 31" 78.) 5,06 Nm 28" 79) 51 Hm/30" B80) 5,97 NmJ31" &1) &11Nm/30" E2.) 5,0%Nm/29" BE3.) 52HNm/32" 84) 507 Nm /31"
B5.) 516 MNm/30" B6.) E1ENmJ/31" 87) 516 NmJ30" BB.) 5,08 Nm /30" 83 522 Nm/3i" B0.) 5,16NmJ31" 91) 519 MNmJ 31" 92 5,06 Nm/23" 83} 512 Nm/30" &4} 5,14 Nm/30" 85.) 513 Nm/J30" 96.) 509 MNmJ31"
57.) §2ZNm/!31° 98} 508 NmJ30" 99) 514 NmMJ3I0° 100.) 5,16 Nm /307
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BOSCH

Machine capability test ANGLE EXACT 12V-12-400

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

Result Result

4.35

LT

48]

441

3.84
3.6]

3.45

Torque (N m)
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BOSCH

Machine capability test ANGLE EXACT 12V-12-400

Torque (N m)

4,81
48]

447

3.84
3.6]

347

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

I :
= o {==] L) [ =]
P P PR o SPT w BPRL

ur
Result Result
n MO
i LTN/\?T uT|
| LT|
[ S
T T T T T T T T T T
B0 20 =75 =70 G5 -40 -30 -20 ] 15
Angle (=)
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. BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.5.4 Screw joint 360° (soft) Set point 5,1 Nm (30%)

Y Schrauber:  3.602.D096.600_ 321000108 Angle Exact 12V 12-400 tested at: 19.01.2023 13:12:47 Hanselmann
({HJ) BOS‘ H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 { SCS0010C410046
o PT-BI/EXG-Mt 65{x+ 35): OK
Frequency Chart Statistical data
Cm: 4,51 (>=2,00) Nm
Cmk: 4,39 I:}Zl,f)?] 559 |
uT ©35 . weds ar Lower tol.: 4,59
Upper tol.: 5,61
1 . 539 4
l l Nominal: 5,1
| | Maximum: 5,17
16 -
| | Minimum: 5 519 -+
: : ¥-Horizontal: 5,09
| | s: 0,04
499 +
| | X+ 3s5:5,2
l 6 c l X - 35: 4,97
I 3 I Number of values: 100 479 4
| | Angle: 360
I ! Speed: 370 rpm 159
445 469 4,89 5.08 528 548 5,69 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
5¢¢ | —— —— ——~— —~——F—F—~FF—F— """ """ """ """ """ """ """ ~—"(—"("—"(—~(—~(—~(—— ——— — —— — ——- oT
5,39
513 ®+3s
4,99 x-35
479
45 | — ut
Values
1.) 5,07 Hm /356" 2) S1Nm{3E2" 3) 5.1Nm73E2" 4.} 5,04 Nm /347" 5) 5.1 Nm/ 385" E.) 509 MNm/f352" 7.} 506 Mm /353" 8.) 5,09 Nm /355" a) 511 NmJi362" 10.) 5,06 Nm/346" 11 511 NmJ3656" 12) 505Nm/356"
13.) 5,04 Nm /351" 14) §1Mmi358" 15) S50SMNmJ3s4" 16) 503 Nm/346" 17) S09Mm/ 360" 18) S5D0BENm/354" 19) SD5MmJ352° 20 5,1MNm/3538" 21) EOTNm/357 22) 505Nm/353" 33) 513 NmJ364" 24) 509 Nm/3E2"
25.) 5,08 Nm /353" 26.) 5,14 MMy 368" 27) 5 11MNmMJ3E0° 2B) S.07MmM/3560° 29) 517 Nm/3GE" 30) 5,13 Wmi3656" 31.) 5,1 Mm/S351" 32) SATHNmM/ 371" 33) S09Nm/354 34) 509NmJ 355 35) 513MmJ3E5 36) 516 NmJ3EST
37.) 511 Nm/ 35 38 ST NmJ3T0" 39) 511MmJ3E0° 40) 5,06 Nm/S358" 41) 507 Nm/360" 42) 5,1 MNm/ 350" 43) SHm/ a7 44 5,13 Nm/ 355" 45) 07 Nm/350" 45) S5,06MNmM/354" 47 5,09 NmJ353" 48 512 NmiJ 364"
49.) 5 MNmJ3s1" S0} E1ZNmJ382" §1.) S08MNmJ351"  S1) EO07TMm/356" 53.) 51 Nm73IE2" £4) 5132MNmJ362" 55) 505MmJ389° 56 515 MNm/3EZ" 57) S13Nm/35ET E8) 5.0 Mm/3E4" £9.) 5,14 Nm/3E8" &0.) S5.05Mm73E"
E1.) 51 Hm/357T" 62) 511 Nm/364" 63) 511Nm/362" 64) SO0THmM/35T 65) 514 Mm/ 362" 65) 513Nm/353" 67) S11Nm/360" &B) 516 Nm/356" 68) 5.11Nm/358" 70 5.1 Nm/358" T1.) 507 NmJj364" 72) S5.09Nm735T"
73.) 5,05 Nm /354" 74) E0BMNmJ356" 75) S508MNmJ358" T6) S06MmM/354" 77) E12Mm/363" T8) SDENmM/3ISTT 79) S5D5MmJ355" B0 508 Nm/358" E1) 511Km/350° E2) 5,04 Nm/354 B3] 5.1 Nm/3S1" 84.) 5,01 Nm7345"
B5.) 5,02 Nm /343" B6) E1NmMJ3E1" 87) S504MNm/351" B8B) S505Mm/352" 83) S07Mm/ 35T ) S505Mm/3S0" 91 S5O02MmJ353" 92) 508 Nm/355" 93) 51 MNmi380° Gd) 5,0ZNm/345" B85 511 NmJ362° 96) 508 Nm/3E0"
57.) 5,03 Nm /353" 98} 502 NmJ 3607 99) 507 NmJ358" 100.) 5,03 Nm/350°

Page 86



BOSCH

Machine capability test ANGLE EXACT 12V-12-400

Torque (N m)

4.81
48]

441

3,8]
3,81

3.45

2.5.4.1 Screw joint 360° (soft) Set point 5,1 Nm (30%) 25/100

— [25) 5.0&3 I

oM :
£ [=] (=) (7] ra
T T T T .

uT
Result Result NOM
hd a uT|
/ 7]
T T T T T T T T T T T T T
-450 -400 =350 300 -25( -200 -100 -50 o 100 200 300 350
Angle (%)
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BOSCH

Machine capability test ANGLE EXACT 12V-12-400

Torque (N m)

4,87
4,61

447

a.e]
364

347

2.5.4.2 Screw joint 360° (soft) Set point 5,1 Nm (30%) 75/100

ra [
+ [= ] (=) (&)
i T T e Tt

— (75) 5,054 I uT
—
Result Result NOM
b LT uT
/ LT,
T T T T T T T T T
-500 -400 -350 -300 -100 -50 o 300 350
Angle (%)
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. BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.5.5 Screw joint 30° (hard) Set point 8,6 Nm (80%)

) Schrauber: 3.602.096.600 321000108 Angle Exact 12V 12-400 tested at: 19.01.2023 12:57:23 Hanselmann
@ Bosc H Robert Bosch Power Tools GmbH 5 - 12Nm Cell: FTY.0047 | SCS0010C410046
- PT-BI/EXG-Mt st 3s): OK
Frequency Chart Statistical data
Cm: 3,51 (>=2,00) Nm
Cmk: 3,43 (>=1,67)
Lower tol.: 7,74 534 T
Upper tol.: 9,46 914 4
Nominal: 8,6
uT x-3s 18 x+3s oT Maximum: 8,8 Bo4 o
I 1;[2—15 I M'n.'n“ um: 8,4 874 |
| | ¥-Horizontal: 8,62 gsa |
| 1 | s: 0,08 ’
| . | x +3s: 8,87 834 +
l . l X-35:8,37 s14 |
| 9 | Number of values: 100 '
| | Angle: 30 794 +
! ' Speed: 370 rpm .
7,64 7.84 8,04 8,24 8,44 264 8,84 9,04 8,24 944 Precision Class: 2 Toleranz +f-10'}‘6 174 —

Single Value Card

Nm
-_—————— - —————— — —— — —— — — — — — — — — — — — — — — — — — — — — — — — — - T

934

9,14

8,94

8,74

8,54

8,34

814

7,94

774 ut

Values

1) BFANm/S 32" 2) BETNmMJ{3Z" 3) 8,55 Nm/30" 4.} 8,66 Nm/31" 5) B59Nm/30" E.) BEMNm/31" 7.) EB.69Mm/30" 8) 8,74 Nmi31" 9] 853Nmi2g" 10.) 8,56 Nm /31" 11.) 8,69 Nm/J 30" 12.) 8,56 Nm /30"
13.) 8,66 Nm /31" 14} 87 NmJj25%" 15) 854 NmJ3D" 16.) E.B6 Nm /32" 17.) E.54 Mm /29" 18.) 8,66 Nm /30" 19 8,67 NmJ 30" 20.) 857 Nm/ 30" 21) E52Nm/30" 22) 8,71 Nm/2a" 23.) 8,68 NmJ3z" 24) BE1NmJ30"
25.) 8,51 Nm /307 26.) BS3NMJ30" 27) B,53NmMJ25° 2B.) BT2ZHNmM/32" 29} ES5T NmJ 297 30.) 84ENmi30° 31.) &,61MmJ 30" 32.) &71Nm/ 30" 33) E54 Nm/29" 34) 8,74 NmJ3z" 35) 8,61 NmJ 30" 36.) 54 NmJ2E"
37.) 8,65Nm/31" 33 BETFINMI31" 39) B,59NmJ3ID" 40} E.72 Nm /30" 41} EST Nm/ 20" 42.) 847 Nm /29" 43) 8,63 Mm 30" 44 8,76 Nm/ 31" 45) E.46 NmJ29" 45.) 8,8 MNm/ 3z 47.) 8,65 NmJ 30" 48) BAINmJ30"
49.) 8,55 Nm /28" S0.) ETTNmJ/32" §1.) 8.54MNmJ3T" S1) EJZHNmi" 53.) ES5ZMm/31" £4) 8.6 Nm/ 30" §5.) 5,65 NmJ 28" 5E.) B.61 Nm/ 30" 57.) ES2Nm/31" £8.) 8.6Nm/ 30" £9.) 871 MNmJ3z" &0.) B.58MNmJ25"
E1.) 872 MNm/30" 62) BESTNmi31" 63) 8,57 NmJj25" B64.) BB N/ 31" B65.) E.6% Mm/3i" E5.) 8.51NmJ29" 67.) B.68 NmJ32" 68.) 8.57 Nm/30" 68.) E.54 Nem/30" 70.) 8.6 Nm/ 30" 71.) 8,64 NmJ3i" 72) B.48Nm/J30"
73.) 8,52 MNm/28" 74) E7INmi30" T5) B8,52NmJj25" T6.) E.BT Nm /30" 77.) ES5% Nm/ 30" 78.) 86 MNm/S31" 7o) 71 MNmJ30" 80.) 8,62 Nm/30" 81) ESMNmi30" E2.) 8,54 Nm/30" B3.) 8,64 Nm/J30" 84.) B44NmJ30"
B5.) 8,7Hm/30" B6.) ESSNm/30" 87.) 853 NmJj3lr BB.) B, 73 Nm/30" &3.) ES51Mm/30" S0.) 8,57 Nm 30" 91.) &6 Mm/30" 92 &7 Wmi30" 93} E52Nm/30" Bd) 8,75 NmJ 31" 85.) 8,69 NmJ3z" 96.) 8,53 Nm /28"
597.) 8,62 Nm /307 93} ES3 NmMJi31° 99) 8,51 NmJ2E 100.) 8,73 Nm /307
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.5.5.1 Screw joint 30° (hard) Set point 8,6 Nm (80%) 25/100

18,511 ur

i)

1 Result Remully
28]
1 0 LTiN P umj
gl
1 LT|
85
&l
T ..
z ]
L E
g 4
U o
= 1
= 25
al
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0.5 e
._ b
-0.5-
T T T T T T T T T T T T T T T T T T T T T T T T T
20 85 0 0 8 0 5 | 4 -0 -35 an 25 1 10 10 20
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.5.5.2 Screw joint 30° (hard) Set point 8,6 Nm (80%) 75/100

5 8, uT
1 Result ResulinmM|
8.5
] 0 LT% uT]
. |
1 LT|
85
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=
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. BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.5.6 Screw joint 360° (soft) Set point 8,6 Nm (80%)

) Schrauber: 3.602.096.600 321000108 Angle Exact 12V 12-400 tested at: 19.01.2023 12:53:44 Hanselmann
@ Bosc H Robert Bosch Power Tools GmbH 5 - 12Nm Cell: FTY.0047 | SCS0010C410046
- PT-BI/EXG-Mt st 3s): OK
Frequency Chart Statistical data
Cm: 3,62 (>=2,00) Nm
Cmk: 3,53 (>=1,67)
Lower tol.: 7,74 534 T
uT *3s - x+3s oT Upper tol.: 5,46 914 4
| B | Nominal: 8,6 o
| | Maximurm: 8,78 T
| 15 ggi | Minimum: 8,4 874 |
: 3 : X-Horizontal: 8,58 ces
| i | s: 0,08 ’
| 7 I X+ 3s: 8,82 834 -+
l l X-35:8,34 s14 |
| 3 3 | Number of values: 100 '
| | Angle: 360 794 +
! ' Speed: 370 rpm .
7.64 7,84 8,04 8,24 3,44 8,64 884 9,04 9,24 5,44 Precision Class: 2 Toleranz +f-10'}'6 174 —

Single Value Card

Nm
- - - - - - - - - - —— — — —— — — — — — — — — — — — — — - 0T
934
9,14
5,04
*¥+3s
8,74
5,54
8,34 x-3s
814
7,94
7 uTt
Values
1.) B.,59 Hm /358" 2) 87T Nm{3TZ" 3) 8,53 Nm/ 370" 4 8,55 Nm /354" 5.) 5,68 Nmi362" E.) 861 Nm /358" 7.} B.58 Mm /354" 8.) 8,68 Nm /374" 9] 861 NmJi 380" 10.) 8,58 Nm /356" 11 8,57 NmJ359" 12) 858 Nm/35T"
13.) 8,57 Nm /361" 14} B68 Nm/ 366" 15) 877 NmJ3ET" 16} B.58 Nm/356" 17.) E64 Wm/362" 138) 85BNm/354" 19) &S51MmJ3E1" 200) 863 Nm/381" 21) B7 Nmi36£" 22) 8,54 Nm /362" 23] 864 NmJ3EL" 24 861 Nm/3IED"
25.) 8,55 Nm /355" 26.) B7ENMJ3ET 27) 8 75NmMJ369" 2B) BE.5MNm/353" 29.) ESE Nm/ 362" 30.) 8,6 Mm/ 359" 31.) S43MmJi345" 32) 565 NmM/354" 33) B66NmM/3ISET 34) 856NmMJ3SET  35) 8,69 NmJ3ITD"  36) 8,63 NmJ3IEZ"

37.) 8,62 Nm /355" 33 ET1NMIIT0OT 39 SESNMJ3E9T 40 E4TNMI34E"  41) EST MM/ 3GEY  42) S4ENMJ3SET  43) BS5MMI3S1T 44) EE3NM/ITOM 45) BSONM/3IS0T  45) 8,55 NmMJ3SET 47 3,59 NmJ 353" 48 8,65 Nmif3ss”
49.) 8,62 Nm /359" S0} ES3 Nm/360° §1.) SESMmMJ3E0" 5Z) EA3NmMIIS4T 53) E4DMNmIMET  E4) A5THmI3E1"  55) B47TMmMJ3S0° 56 5.6 MNm/ 350" 57} B Nmj 365" £8.) S.4ENm/3M4E" 50 857 NmJ3E2" &0 549 NmJ345"
E1) 8.5E Nm /360 62} ES3INm/362" 63) S T1NmJ/3E2° 64) EESNmM/3ISE" 65) ES4Nm/3SE E5) 352Wmi3453° 67) B52MNmi388° 6B) 854 Nm/355" 65) BS6NmM/3ISE" T0) S.4EMNm/3SET  T1) 855 MNmJ352° TZ) B.54 NmJ3ED"
T3.) B8.4E Nm /345" 74) ESENmM/362" TS) SE3INmMJ3E0" TE) ESSNmMI3ISZ 77 ESTMmM/3GTT T3) 345MmMI355" TO) B45MmMi341° B0 56 MNm/368" &1} ES55Nm/358" EB2) 8,5Nm/352" E3) 8,54 NmJ3E1" 384) 851 NmJ347T"
ES) 8,51 Nm /360" 85 E5ENm/354" 87) S.E9NmMJ3ET"  BE) E4Nm/341" 89.) ESINm/3SE" ©50) 851Nm/354™ 91) 855MWmMJ352" 92) 64 Nm/350° 93] ESONmM/3ST" 04) S4ENm /344" 55) 8,51 NmJ3EZT  96) 545Nm7343°
57.) 844 Nm/ 351" 98 E51 NmMJ350° 99) S,S9NMJ356T  100.) 3.4 MM/ 3407
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.5.6.1 Screw joint 360° (soft) Set point 8,6 Nm (80%) 25/100

) 8,553 ur

Result Result punng

E‘:'_ u LT)B% uT]|

Torque (N m)

T T T T
-5E0 -500 -450 =400 -350 -300 -250 =200 -150 -100 -50 o 50 100 150 200 250 200 350
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BOSCH

Machine capability test ANGLE EXACT 12V-12-400

Torque (N m)

2.5.6.2 Screw joint 360° (soft) Set point 8,6 Nm (80%) 75/100

Result

Result
o NOM

LT|

T T T T
450 -400 -350 -300 -250 -200 -150 -100 -50 0 50 100 150 200 250 o0

350
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. BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.5.7 Screw joint 30° (hard) Set point 10,0 Nm (100%)

._ﬂ-\ . Schrauber: 3.602.096.600 321000108 Angle Exact 12V 12-400 tested at: 19.01.2023 13:06:08 Hanselmann
(‘EE)“ BOS‘ H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 | SCS0050C410016
o PT-BI/EXG-Mt 65{x+ 35): OK
Frequency Chart Statistical data
Cm: 3,21 (>=2,00) Nm
Cmk: 3,08 (>=1,67) b
Lower tol.: 9 108 4
ut ¥-35 %435 oT Upper tol.: 11
22 pper 10,6 1
_ Nominal: 10
I | : o 104 4
| | Maximum: 10,16 '
l | Minimum: 3,73 10,2 +
| | ; .
| of [13 12 | X-Horizontal: 9,96 10 4
| - | 5101
g 9.8 +
| | x +3s: 10,27
l ) l X- 35: 9,65 36T
I 3 I Number of values: 100 94 +
l l Angle: 30 92 |
Speed: 370 rpm 5
85 54 8.9 10,4 105 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
11 | ———————————— — —— —— —— ——— ———— ——— ——— — ——— — —— —— —— — —— — — oT
10,8
10,6
104
10.2 x+3s
10
98
96
9.4
92
g |- uT
Values
1) 9.9Nm /31" 2) 10,03 NmJi30° 3) 9,51 Nm/30" 4. 10,01 N/ 30" 5) 9598 Nm/30" E.) 9,66 Nm /30" 7.) 10,04 Nm § 30 8.) 10,12 Nm/ 30" 9] 993 Nm/i 30" 10.) 9,35 Nm /30" 11.) 9,94 Nm/J 30" 12.) 9,63 Nm /30"
13) 10,13 Hm/ 31" 14} 10,1 Ny 30" 15) 9% Nm/29° 1E.) 5,56 Nm /30" 17.) 531 Nm/ 30" 18.) 9,53 Nm 29" 19) 9,95 MNmJ 30" 20) 10,05Nm/30" 21) 592 Nm/30" 22) 10,iSNmJ31"  Z3) 1005SHm/f3i" 24 9BESNm/30"
25.) 9,93 Nm /307 26.) 9,96 NmJ30" 27) 9.6 NmJ297 2B.) 10DEMNm /30" 29 10,08 HmJ31° 30.) 9,93 NmJ29" 31.) 10 Nm 30 32.) 10,09WNmi30° 33) 9,57 Nm/29" 34) 10,03MNmJ32" 35) 9,93 NmJj2s 36.) 9,77 Nm /30"
37.) 9,54 Nm /29" 33 10,96 NmJ30" 39.) 9,62 NmiJ3D" 40} 1012Nm /30"  41) 10,07 Nmi30"  42) 9,86 NmJ29" 43) 1005 KM /30" 44) 10023WmM/31"  45) 59,92 Nm /29" 45) 10,11 MNmJ30" 47.) 9,95 NmJ 30" 48) 9,54 NmJj25"
49.) 9,94 Nm /31" S0.) 10,11 Nm /30" §1.) 9,54 NmJ 30" S2) 10.0EMm/30" 53.) 1D0SMmi3™  54) 991 Nm/2g” §5.) 9,94 Nm 25" 56.) 10,1 NmJ 31" 57.) 5.86 Nm /30" £8.) 1002 MNmJ25" E9.) 9,93 NmJ30" &0.) 9,74 NmJ25"
E1.) 3,56 Nm /30" 62) 996 NmJ/29" 63) 9,66 NmJ25" B64.) 9.59 Nm /30" 65) 1004 Nmi30" 85) 9,73 NmJ28" 67.) 9,87 Nm 25" 68.) 10MNmJ 30" 68) .91 Nm/31" 70.) 10.13MNmJ30"  Ti) 100SHmi30" 72) 952 Nm/30°
73.) 9,91 Nm/30" 74) S9ENmJ29" T5) 9,62 NmJ 30" TE.) 10,02 Nm /30" 77.) 5,84 Mm/31" 78.) 9,94 Nm /28" 7o) 10,01 Km/31" 80 1003MNm/29" &1) 592 Nm/30" B2) 10,11 MNmJ31" B3] 9,91 NmJ30" 84) 973INmMJ25"
B5) 3,8Hm/23" B6.) 10 Nm/30" 87.) 9,52 Nm/J 30" BB.) 1011MNm/30" &3.) 5,95 Hm/29" S0.) 9,54 Nm 29" 91.) 9,85 Nm J 30" 92 9,97 Nm/ 30" 93} 99 MNmi25" Sd) 10,11 MNmJ31"  B5) 1003 Nmf31" 96) 9E3NmI25"
57.) 9,91 Nm /307 93} 9,98 MM/ 30" 99) 9,62 NmJ30° 100.) 10,05 Km f 307
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.5.7.1 Screw joint 30° (hard) Set point 10,0 Nm (100%) 25/100

— [(25)8.83 I uT
L—

1_: Result Resyly|

] 0 Lil/Dﬁ uT|
8.5]

al LT]
85
N
8.5]
&

E ©
= ]
L 5
o ]
= i
o a5
I6 4
-
4]
a5’
2]
2]
j __,—f-/
1.54 T
o _'_'__,_:—""
] _
T ———
0.5]
-0.5
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1 1 100 el =] B! 20 70 g &0 -50 -4 -40 30 20 1 a 1 1 25
Angle (%)
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.5.7.2 Screw joint 30° (hard) Set point 10,0Nm (100%) 75/100

—T— ut
10 Result ResiiRM
0 Lrpof| u]
o
o] LT|
8.5
2]
8.5
&
i
= ]
1] ]
] ]
T 45
= 1
oy
a
2]
] f__f_,/f
1.5 e
1 § -
) I I R R A o —
0.5
o]
0.5
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
110 10 100 -85 -G g 20 0 - ] 5 45 40 30 25 0 0 1 1 0D 25
Angle (7]
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

2.5.8 Screw joint 360° (soft) Set point 10,0 Nm (100%)

Y Schrauber:  3.602.D096.600_ 321000108 Angle Exact 12V 12-400 tested at: 19.01.2023 13:02:20 Hanselmann
(ZHJ) BOS‘ H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0047 | SCS0050C410046
o PT-BI/EXG-Mt 65{x+ 35): OK
Frequency Chart Statistical data
Cm: 4,33 (>=2,00) Nm
Cmk: 3,9 (>=1,67) b
Lower tol.: 9 108 4
uT ®-35 w435 oT .
19 Upper tol.: 11 106 4
i 7o i Nominal: 10 10z
I = I Maximum: 10,04 il
e 14 P
| ;"\. | Minimum: 9,7 102 +
: ; : ¥-Horizontal: 9,9 10 4
| | s: 0,08
98 +
| B | *+3s:10,13
l 5 l X - 35:9,67 26 7
I 2 I MNumber of values: 100 9,4 +
1 .
l l Angle: 360 92 |
Speed: 370 rpm 5
85 5.4 9.8 104 105 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
11 | ———————————— — —— —— —— ——— ———— ——— ——— — ——— — —— —— —— — —— — — oT
10,8
10,6
104
10,2
¥+3s
10 4
9,8 w ;-; "_ :q b ® ‘_.
95 x-3s
9.4
9,2
g | - uT
Values
1) 5,84 Hm/ 347 2] 10,01 Ny 355" 3) 10,04 NmJ 368" 4. 9,57 Nm /343" 5) 10,01 N/ 356" &) 9,84 Nm /356" 7.} 5,82 Nm /343" 8.) 9.96 Nm /359" 8] 10MNm/ 361" 10.) 9,538 Nm /354" 1) 9,95 Nm/356" 12) 9,57 Nm/3s52"
13.) 9,82 Nm [ 348" 14) I0NmM/ 358" 15) 959 Nm/3E1" 16} S.EAMNm/353" 17.) 1003MNmJ357" 18) 9,8ENm/353" 19) 9E2MmJ343" 20) 9,58 Nm/356" 21) 10,01 NmJ/361" 22) 987 Nm/352" 323) 9,98 Nm/356" 24 9,82 Nm/350"
25.) 9,52 Nm /343" 26.) 1I0NmM/358" 27) 9,97 NmMJ358" 2B) S,ESMmM/S350° 29) S95 NmM/3SE" 30) 954 NmMi343° 31) 984MmMS345°  32) 9,57 Nm/355°  33) 995 NmM/355"  34) 988NmM/3500  35) 998 NMJ3ED"  36) 9,91 NmJ3s4"
37.) 9,85 Nm/ 351" 33 10,01 NmJ36039) 10,02 Nm/ 362" 40) S.ET MM/ 351" 41) 598 Nm/3SE" 42 952 NmMJ343" 43) 951 MmMI347T 44 9,96 MM/ 358" 45) 593 NmM/35TT 45) 9.8 Nm/ 347" 47.) 9,97 NmJ353" 48] 9,79 NmiJ 344"
49.) 9,83 Nm /343" S0.) .96 NmJ 356" §1.) 10,01 NmJ 351" S51) B4 Mm /348" 53 0,96 Mm/35E" 54.) 985NmM/3SI" 55) 9.82MmJ 349" 56 9,58 Nm/3S0" 57) S.97 Nm /3507 58.) 9,84 NmJ352" 50 9,98 MmJ3E1" 60 992 Nm73IETT
E1.) 3,82 Nm /343" 62) 996 Nm/360" 63) 996 MNm/350" 64) SBLNmM/351" 65) D96 Mm/3IG0" E5) IBENmM/3IS2" 67) 981NmJ343" 6B) 954 Nm/356" 60) 997 Nm/352° T0.) 984 Nm/344"  T1) 9.9 Nm/ 356" 72) S.B3INmM3IE"
73.) 9,82 Nm /343" 74) 998 Nm/356" T5) 953 MmJ358" TE) SB4Mm/350" 77.) 595 Mm/3SET 78] 9.9 Nm/ 356" T9) 9,79Mm 348" B0 997 Nm/359" &§1) 996 Nm /362" B2) 9.82Nm /345" B3] 9,95 NmJ354" 84) 9,62 Nm/ 345"
B5.) 3,76 Nm /343" B6.) 9,83 Nm/345° 87) 953 MNmJ353" BB) S7GNmM/34Z" §9) A0 Mm/34E  G0) JEENmM/3ISIT 91) 9.TANmMS 339" 92) 9,55 Nm/35T"  93) 995 Nm /352" Gd) 9.83Nm/344" G5 9,9 Nm/3SET 96.) 9,81 Nm 350"
57.) 9,7 Nm/ 3367 98} 9,88 MMy 3527 99) 9,53 NmMJ 355" 100 9,77 Nm /344"
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.5.8.1 Screw joint 360° (soft) Set point 10,0 Nm (100%) 25/100
| —r— ut

—=e]

10 Result Resylt MOM

] 0
o5 & //@JM T

Torque (N m)
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.5.8.2 Screw joint 360° (soft) Set point 10,0Nm (100%) 75/100

——

Result Result yom

LT| uT|

al / LT|

Torque (N m)

T T T T T T
-450 -400 -350 -300 -250 -200 -150 -100 o 50 100 150 200 250 300 350

‘kngh—E (=)
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. BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.5.9 Screw joint 30° (hard) Set point 12,0 Nm (additional)

'_--. . Schrauber: 3.602.096.600 321000108 Angle Exact 12V 12-400 tested at: 19.01.2023 13:38:08 Hanselmann
(‘EE)“ BOS‘ H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 | SCS0050C410016
o PT-BI/EXG-Mt 65{x+ 35): OK
Frequency Chart Statistical data
Cm: 3,18 (>=2,00) Nm
cmk: 2,86 (>=1,67)
Lower tol.: 10,8
Upper tol.: 13,2 128 <
uT *3s - x+3s oT Nominal: 12
| | Maximum: 12,21
[0 - .. 123 4
| N | Minimum: 11,54
: /1% : X-Horizontal: 11,88
| 1 | 510,13 118 +
| s I x+3s:12,25
l l X-35:11,5
| 5 | Number of values: 100 13 +
| 1 | Angle: 30
' ' Speed: 370 rpm 108
10,7 1.2 1.7 122 127 13.2 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
—————————————————————————————————————————————————— aT
128
123 ¥+3s
\_ ™
11,8 > - - _w
|
¥-35
11,3
108 | —— ut
Values
1) 11,86 Nm /32" 2) 1201 NmJi 32" 3) 12,21 NmJ3i" 4 12,09 Hm /31" 5 11,99 N/ 30" B} 11,94 Nm 29" 7.) 12,17 Nm§ 33" 8.) 11,86 Nm/ 23" 8] 1201 Nem /30" 10) 11,58 MNmJ31"  11) 1166Mmf28" 12) 11,81 Mm/30"
13) 12,02 Nm /! 23" 14) 1158 NmJ30" 15) 121 NmJ 30" 16) 11,67Nm /28" 17) 11,72MmJi28" 13) 11,79Nm/30" 19) 1185 Nm/39" 20) METNm/29" 21} 11,95 Nm/30" 22) 1Z11Nm731" 323) 1182Hm/ 29" 24) 11,91 Nm/ 30"
25) 12,02 Nm/ 30" 26.) MITNMI25" 27) 12,01 Nm/30° 2B) 11,89NmM/30° 29) 11,64 MmJ2E" 30) 1EITMmMI29"  31) 11,79NmM/29" 32) 11, 83Nm/29" 33) 12,04 Nm/30" 34) 11,9 Nm/300  35) 11831 Nm/30" 36) 11,91 Nm/30"
37.) 11.BSHm /23" 38) MTINMI25" 39) 11,91 Nm/30%  40) 12 Nm 725" 41) TMBETHNmi25"  42) 11,9Nm/30" 43) 1204 Nm/31T 24 11,8 NmJ 29" 45) 11,33 NmJ30" 45) 11.E3NMJ25° 47 1166 NM/ZE" 48) 11,51 Nm/20"
49.) 11.ET Nm /23" S0.) 1154 NmJ25" §1.) 1198 Nm/ 31" S53) 11.98Nm/30" 53.) 11,77 MmMi28" 54) 11,79Mm/ 23" 55) 1188 Nm/30° 56.) 11.64Nm/28" 57) 11,95 Nm/30" 58.) 11,55MNm/30" 59) 1177 Hm/ 28" &0) 11.9Nm/28"
E1.) 11.B6 Nm/ 30" 62) 1167 Nm/26" 63) 1186 Nm/29" B4) 11.79Nm/29" 65) 1177 NmM/2E" 65) 1186 MM/ 30" 67) 1192Nm/23" &B6) 1191 Nm/29" 68) 1185 Nm/2%" 70) 11.55Nm/30" 71) 1165HmM/23" 72) 11.7Nm/2E
73) 11.%6 Nm/ 30" 74) ME2NmM/30" 75) 1203 Wm/30" 76) T191Nm/30° 77) 11,54 MNmi26" 78) 11,76 Mm/23" 79) 11,839Nm/ 30" B80) 11.8ENm/30" &1} 1205 Nm/30" E2) 11,74Nm/ 26" B3] 11566MmM/29" &84) 11,62 Hm/29"
B5.) 11,B9Nm/23" B6.) 11,67 Nm/25" 87.) 1201 Nm/30" 8B) 119BNm/30" &3) 11,BTMmi25" G0} 11,77 Mm/ 23" 91) 1199 Nm/ /31" 92) 1.7INm/28" 93} 11,9Nm/30" B4) 11, 79MNmM/25" ©G5) 1185Mm/2Z8" 96) 11,84 Nm/30"
57.) 11,52 Nm/ 30" 95 11,533 NmJ30° 99 11,99 Nm/ 31" 100.) 11,85 Nm/29°
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.5.9.1 Screw joint 30° (hard) Set point 12,0 Nm (additional) 25/100

— (25) 1202

‘_: Result Result
123 o HOM
] [ [
11.51
114 [| 17
10,54 |
10
5.5]
g
2,57
2
~ ]
E &=
= ]
S Bl
o ]
3
o 3,54
s ]
= 5]
250
3]
:_ -
] L
1.54 e
] e
e —_ e ——
0.5]
0]
.54
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1 0 100 -85 a0 25 2 0 8 60 50 45 4D a5 0 20 1 10 5 0 0 1 0 25
Angle (°)

Page 102



BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.5.9.2 Screw joint 30° (hard) Set point 12,0Nm (additional) 75/100

ur
12
] Result Rﬁuglk‘l
2 0
12] Lﬁ?‘
11.5]
11] / LT
10.5]
104
8.5]
=
2.5
8l
_ ]
E es
= ]
v ]
3 1
o 5.5
'5 ]
= 5
5]
3]
“] ’_‘——’_F_,_f"—/
1.5 -
@ —— ]
0.5]
o
-0.5]
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1" D: 100 & 20 85 i a s 80 -50 -45 -4 35 a 20 1 10 5 0 0 1 0 25
Angle (=)
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

2.5.10 Screw joint 360° (soft) Set point 12,0 Nm (additional)

._ﬂ-. . Schrauber: 3.602.096.600 321000108 Angle Exact 12V 12-400 tested at: 19.01.2023 13:33:53 Hanselmann
({HJ) BOS‘ H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 / SCS0050C410016
o PT-BI/EXG-Mt 65{x+ 35): OK
Frequency Chart Statistical data
Cm: 7,16 (>=2,00) Nm
Cmk: 6,42 (>=1,67)
Lower tol.: 10,8
Upper tol.: 13,2 128 <
ut 35 xeds ot Nominal: 12
. 280 . Maximum: 12
- 12,3 +
| 1 | Minimum: 11,71
: : X-Horizontal: 11,88
| | 5: 0,06 118 1
| | X+ 3s:12,04
l l X-35:11,71
| | Number of values: 100 13 +
| L | Angle: 360
' ' Speed: 370 rpm 108
10,7 1.2 1.7 122 127 13.2 Precision Class: 2 Toleranz +/-10% '
Single Value Card
Nm
—————————————————————————————————————————————————— aT
128
123
r ®+3s
11,2 St wheeTm — B __l"*'b'!‘o‘lﬂ?"iif""'?""w_ ""h'*-_la“f'aﬁ,?'!'i’t':f"bva\?" .
- X-3%
11,3
108 | —— ut
Values
1) 11,94 Nm / 360" 2] 11,91 Nm/ 353" 3.) 12 Nm/ 357" 4) 11,BANmM/f352° 5) 11,82 Hm/ /346" 6} 11EENmM/3S1" 7) 11,84Nm/355" &) 11,67 Nm/351" 9] 1191 Nm/354" 10 11,B9NmM/353" 11) 1189Mm/351" 12) 11,92 Nm/ 355"
13) 11,52 Nm/ 354" 14) 1155 NmJ355 15) 11,93 Nm /354" 16) 11,84 Nm /350" 17) 11,BESNm/348" 18.) 1152 Mm/353" 19) 1191 Nm/353" 20) 11.92Wm/352° 21) 11,91 NmJ/3s4" 22) 11,B7 Nm/350" 23 1187 Nm/350" 24.) 11,88 Mm/351"
25) 11,54 Nm/ 355" 26.) 11,533 NmJ354 27 11,94 M/ 358" 2B) 11,84 Nm/ 348" 29) 11,ENm/ 34T 30.) 11L,ET Mm/f 351" 31) 1192 Nm /354" 32) 11, 83Nm/353° 33) 11,58 Nm/355" 34) 11,B9NmM/350° 35) 1185NmM/350" 36) 11,8% Nm/ 353"
37.) 11,57 Nmi [ 356" 33) MBS NmMJ35539) 11,94 Nm/ 355" 40) 11,834 Nm /349" 41) 11,E7T MM J380" 42) 11,BSHmM/ 348" 43) 11,91 Nm /352" 44) 11,8ENmM /352" 45) 11,93 Nm/355° 45) 11,61 NmMJ3458% 47.) 1183 Mm /345" 48) 11,82 Nm/ 348"
49.) 11.E7 Nm/ 350" S0.) 11,81 MNmJ347 §1.) 1187 Nm/ 352" S51) 11,82 Nm/345" 53.) 11,B2MNmJ352" E54.) 1177 Nm/ 350" 55) 11,89 Nm /351" 56.) 11.BEMm/ 350" 57.) 11,88 Nm/352" E58.) 11.B7Nm/351" E50.) 1189 Mm/351" &0.) 11,8 Nm/J3d48"
E1.) 11.%1 Nm/ 354" 62) 11,67 Nm/34363) 11.9Nm/356" 64) 11.85Nm/ 351" 65) 11,B5MNmMi349" 65) 1177 Nm/ 347" &67) 1188 Nm /351" 68 11.85Nm/349" 63) 11,85 Nm/352" 70.) 11.BBNm/ 345" 71) 11.79Mm/351" T72) 11.87 Nm/ 356"
73.) 11.%6 Nm/ 356" 74) 11ESNm/34775) 1198 Nm/ 361" 76) 11,9Mm/356" 77.) 11,B1Nmi349" 73) 11,B3Mm/354" 79) 1196 Nm/355" B0.) 11,79Nm/345" &1) 11,85 Nm/350" B2) 11,55Nm/ 354" B3) 11,77 Wm /345" 84) 11,86 Nm/ 350"
B5.) 11,53 Nm/ 352" B6) 11,E3Nm/35387) 119Nm/353" B8B) 11,92Nm/ 354" 83) 11,76 MM /346" S0} 11,77 Nm/ 347" 91) 1196 Nm /355" 32) 11,83Nm/343" 93) 11,93 Nm/354" G4 11,BANmMF352" 55) 11,71 Wm/341" 96) 11,84 Nm/ 351"
57.) 11,55 Hm/ 353" 98 11,77 NmJ34999) 11,57 Nm/358" 100.) 11,86 Nm /353"
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Machine capability test ANGLE EXACT 12V-12-400

Torque (N m)

2.5.10.1

Screw joint 360° (soft) Set point 12,0 Nm (additional) 25/100

—

Result

U LT)&"I U
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Machine capability test ANGLE EXACT 12V-12-400

Torque (N m)

2.5.10.2 Screw joint 360° (soft) Set point 12,0 Nm (additional) 75/100

uT
12,54
] Result Result NOM
12 a
] ¥ LT uT]
11.5]
1] / ]
10,54
10
85
]
a5
8]
8.5
[
15
]
1.5
1]
0.5
o
-0.51
T T T T T T T T T T T T T T
-500 -450 -400 il o 250 200 50 -100 -50 0 100 200 350
Angle (<)
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. BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.6 Machine capability analysis 321 000 108 (Boost, 500 rpm)
2.6.1 Screw joint 30° (hard) Set point 5,1 Nm (30%)

- Schrauber:  3.602.D96.600_321000108 Angle Exact 12V 12-400 tested at: 19.01.2023 13:57:47 Hanselmann
@ BOS‘ H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 { SCS0010C410016
s PT-BI/EXG-Mt Bs(xt 35): oK
Frequency Chart Statistical data
cm: 3,7 (>=2,00) Nm
Cmk: 32,57 |:>:1,57} 559 +
Lower tol.: 4,59
uT x-3s5 x+35 oT -
| 22 | Upper tol.: 5,61
) - 5,39 +
| - | Nominal: 5,1 :
| | Maximum: 5,22
| | Minimum: 5,01 5,19 +
| |
| 13 | X-Horizontal: 5,12
| 1n | s: 0,05
4,99 +
I I x+35:5,26
l 5 5 l X-35:4,98
| | Number of values: 100 479 +
| 1 I Angle: 30
l ! Speed: 500 rpm 159
449 4.69 489 5,09 5.29 5,49 5,69 Precision Class: 2 Toleranz +/-10% :
Single Value Card
Nm
5% | —FT ——FT———F—F——TFY—/{Y——F—(— - —_—_————_— or
5,39
X435
5,19
4,99 %-35
4,79
458 —m— —— - - - - - - ————— ———— ur
Values
1) &14Nm 732" 2) §11MNmJi 31" 3) S1ENmJ 31" 4.} 5,11 Nm /30 5.) 5,07 NmJ30° 6.) 5,15 Nm/31" 7.) 5,1 NmJ30° 8.) 507 Nm/Z8" 9. 5,13 Nm /31" 10.) 5,04 Nm /25" 11.) 5,16 NmJ 30" 12.) 5,12Nm /30
13.) 511 Nm/32" 14.) S1ENmM /28" 15) 521 MHm/33" 16.) S.0% Nm /20" 17.) §11Nm /30" 18.) &.14 NmJ31" 19.) S.12Nm/ 30" 20.) &.05 Nmi3" 21.) 5,15 NmJ 20" 22) 5,08 Nm /30" 23.) 5,06 NmJ29" 24.) 52 MNmi 33"
25) 5,13 Nm /30" 26.) 508 NmM/Z3* 27) 513 Nm/32" 28) 514 Nm /30" 29 5,13 Nm /30" 30.) 513 Nmi31" 3.} 518 Nm/3I1" 32) 592 Nm 30 33.) 514 NmJ 20" 34 5.12 Nm /30" 35.) 5.07NmiJ3g® 35.) 5.16 Nm /30"
37.) 513 Nm /30" 38.) 50BENmM/33F 35) 513 Nm/30" 40) 522 Hm /31" 41) 512 Wmf25" 42) E.21 Hmi3i® 43.) 508 Nm /25" 44.) 5.09 Nm i3z 45) 5.6 Hm/ 31" 4E.) 5.1 NmJ25" 47.) 5.4 HNmi3z" 43 518 Nm /30"
48.) 5,16 Nm /32" 50.) 5,14 Mm/28% 51.) 513 Nm/31° §2.) 517 Nm /30" 53.) 5,06 Wm 32" 54.) 5,19 Nm 29" 55.) 5,12 Nm/30" 56.) 5,07 NmJ30° 57.) 5,11 NmJ 30" 5B.) 5,12 Nm /30" 59.) 5,06 NmJ30° 60.) 5,16 Nm /33"
E1.) 5,14 Nm /30" 62.) 512ZNMm/31" B63.) 517 Nm/30° 64.) 511 Nm /327 65.) 5,12 Nm 28" 66.) 5,14 NmJ30° €7.) 5,06 Nm/30" BE.) 5,03 NmJ29 69.) 5,17 NmJ 31" 70.) 5,1 MNmi31" 71.) 52NmJ3z 72} 5,19Nm /30
T3) 5,14 Nm /32" 74) 507 MNmM/3* TE) 516 Nm/ 30" 76.) 507 Nm /23 T7.) 506 Nm /30" 78.) S92 Nmi30" 79.) 509 Nm/2ZE" 80.) 507 Nm 30’ 81.) 5,15 NmJ 20" 82) 521 Nm/ 32" 83.) 5,08 NmJ29" E4.) 5.1 NmJ30"
85.) 5.13 Nm /30" 86.) 507 Nm /30" &7.) 5.13 Nm/30" 388.) 5,09 Nm /30" §9.) 5.04 Nm /30" 90.) 5.08 Nm 30" %1.) 5.09Nm/2zs" 92) 5.01 Nm 29’ 93.) 5.16NmJ 32" 84 5,09 Nm /28" 95.) 5.04 NmJ 30" 55.) 5.06 Nm /25"
87.) 5.05 Nm /30" 98) 51Mm/31" 9%) 516 Nm/31" 100.) 5.1 Nm /33"
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Machine capability test ANGLE EXACT 12V-12-400

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

Result Result

481

4.5:

NOM
LI% LL}

LT]|

44]

3.8]
3,8]

34]

Torque (N m)
L LT

T T
=30 =25 =20 =15 -10 -5 o 5

Angle (%)
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

Torque (N m)

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

5.4_
Result Result

487

451 LTl

44]

3.81
3,81

347

A (ST
a e (=] (=] (] (%]
(NI B A W A

T T
-85 -a0 -85 -B0 =75 -70 -G5 -60 -55 -5 -5 -40 =35 =30 -25 -20 -15 -10 -3 1] 5 10 15 20 25 30
Angle (%)
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@® BOSCH

Machine capability test ANGLE EXACT 12V-12-400

2.6.2 Screw joint 360° (soft) Set point 10,0 Nm (100%)

L Schrauber: 3.602.096.600_321000108 Angle Exact 12V 12-400 tested at: 19.01.2023 13:53:52 Hanselmann
@ BOS' H Robert Bosch Power Tools GmbH 5 - 12 Nm Cell: FTY.0017 / SCS0050C410016
—— PT-BI/EXG-Mt Bs(xt 3s): OK
Frequency Chart Statistical data
Cm: 4,06 (>=2,00) Nm
Cmk: 3,48 (>=1,67) 11 T
Lower tol.; 9 108 +
uT %-3 w435 oT Upper tol.: 11
20 ) 106 +
Norminal: 10
| A | . 104 +
| | Maximum: 10,04 '
: 115 : Minimum: 8,68 10,2
| 14 H | X-Horizontal: 9,86 10 +
s: 0,08
| . | ) ag o
| 7 | x+35 10,1
: : x-35:9,61 86T
| 3 | Number of values: 100 9.4 +
| | Angle: 360 92 4
L l Speed: 500 rpm 5
89 5.4 8.9 10,4 10,3 Precision Class: 2 Toleranz +/-10%
Single Value Card
Nm
1l | —m———————— e — e, e, e e e e e — — — oT
10,8
10,6
10,4
10,2 3
X+35
10 o9
9,8 - - Ty - T o u 8y o
9.6 x-3s
9.4
9,2
g | - - - uT
Values
1) 10 NmiJ 360" 2) 9.8 Nm/346" 3.) 9,9E Nm7350° 4.} 9.98 Nm /362" 5.) 59.B5 Nm §352" 6.) 10 Nm /352" 7.) 9.69 Nm /356" B.) 9,82 Nm /349" 9.) 9.93 Wm /355" 10.) 10,01 Nm /350" 11} 9,92 NmJ354" 12 9,96 Nm/ 357"
12) 9,51 Nm f 384" 14.) 975 Hm /339" 15.) 599 Nm/358" 16.) 10,02 NmJ/364" 17.) 9,83 Wm /343" 18 952 NmJ/35%" 19 93ZNm/354" 200 5539 NmJ/39i" 21 10,04 NmJ 363" ZZ) 9.3 NmJ342" 23.) 9,9 NmJ 358" 24.) 9,9 Nm 35T
2E.) 9,87 Mm [ 34397 26.) 993 Nm/354" 27.) 0,05 Nm/354" 2B8) D83 Nm/344" 20 9,95 Mm /355" 30.) 9.9 Nmi354" 31} 97T Mmi343" 32) 5.9 Nm/351" 33.) 9,87 Nm/352" 34.) 9,84 Nm /350" 35) 993 NmJ376" 35 9,87 Nm/ 349"
3T.) 9,74 Mm f 3397 38.) 9.BENm/353" 30.) DS Nm/354" 40) 2,83 Nm/346" 41 9,94 Mm /355" 42 DEINmMJ3S3" 43 977 Nmi343" 44 D,E4NmJ 340" 45) D.09Mm /353" 4E.) 9,83 Mm /348" 47.) 0,9Mm/3E1" 48} 9,8 NmJ34E"
4505 9,59 Nm /341 50.) 9,85 Nm /351" 51.) 5,54 Nm/354" 52) 9,81 NmM/347" 53) 9 8TMm /350" 54) 9.E1NmMi351" 55) 975NmMJ 335" 56) 5,93 NmJ3IS4" 57 997 Nm /350" SE) 9,79 Mm /345" 59) 9,85MmM351"  ED) 9,77 Mm /350"
61.) 9,59 Nm f332° 62.) 98B Nm /352" 62.) 5,54 Nm/356" 64.) 9,73 NmM/ 347" B5) 9,9 Nm 355" 66.) 9B Nm /352" E7.) 9,76 NmJ333" G6B) S.ESNmM 350" 69 984 Nm/ 335" TO) 9,76 Nm /343" T1) 9,67 NmJ351" T2} 9,3 Nm 345"
T3.) 9,58 Mm 338" 74.) 974 Nm/3TT" TE) 0,04 Nm/352" T6) 9.8EMm/346" 77 9,91 Mm/f355" 78 0.0 Nm/353" 73.) 9,7T2Mmy 342" E50.) DE4Mm 353" 81) 9B4Nm/351" EBX) 975 MNm /339"  83) 057 NmJ349" B4} 9,9 Nm 3407
BE.) 9,77 Nm [ 3457 B86.) 9,84 Nm /345" &7.) 5,52 Nm/ 356" 88) 9,77 Nm/345" B5.) 9.8 NmJ3S0 90.) 9,75 NmMJ343° 51) 972MNmMJ3IIF" 92) S,EINMJI44T 93] 9,9 Mm /345" 945 9,76 Mm [ 345 95.) 9,9 Mm/ 35" 4.} 9,83 Mm/ 351"
97.) 9,74 Nm [ 3477 98.) 9,77 Nm /341" 95.) 5,86 Nm/ 347" 100.) 5,76 Nm.J 3407
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Machine capability test ANGLE EXACT 12V-12-400

2.6.2.1 Screw joint 360° (soft) Set point 10,0 Nm (100%) 25/100

Lﬁ

Result

Result MNOM

LT /J'IQM uT]

LT]|

Torque (N m)

T
-150

Angle (%)

T
300

350
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BOSCH Machine capability test ANGLE EXACT 12V-12-400

2.6.2.2 Screw joint 360° (soft) Set point 10,0 Nm (100%) 75/100

—

Result Result o)
1 v LT| ,fnﬁm uT]
2.5 /

o LT|

Torque (N m)

T T
-500 -450 400 -350 -300 -250 -200 -150 -100 -50 4] 50 100 180 200 250 200 350
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Machine capability test ANGLE EXACT 12V-12-400

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
Date of Callbration

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
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Machine capability test ANGLE EXACT 12V-12-400

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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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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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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25735
Salte & Fum Kallbnerschein wom 2022-10-10 D-K-
Page & of the calbration certfficate of 2022-10-10 15001-01-00
202203
12 Darstellung der Ergabnizas In Dlagrammen | Rasuls in dlagrams

Eszugewert | Reforance 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
o S e Y.
N -

208 {5 :/ = = — —pg— I

a4 \. 'J"

2,16 \l-r"" =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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BOSCH

3.2 Calibration certificate torque and angle sensor 50 Nm

Kalibrierschein / Calibration Certificate

erstellt durch das Kalibrierlaboratorium

issued by the calibration laboratory gy
SCS Concept Deutschland GmbH

Zeppelinstr. 2 2579
D-84180 Loiching-Kronwieden —
akkreditiert nach DIN EN ISO/IEC 17025:2018 Kalibrierzeichen WOLET-08
Geman transiation of ISONEC 17025:2017 Calbration mark 2022-09

Acsmgeger it | InScoating devce
FTY

FTY.0017
226004121

Robert Bosch Power Tools GmbH

PR22-0325 KAL - 20-34802 - 8010004

2022-09-28

Gegenstand Drehmoment-/Drehwinkelsensor

Object

Hersteller SCS Concept

Manufacturer

Typ FTY S0

Type

Fabrikat/Serien-Nr. $CS.0050.C4.1.0016

Betriebsmitenummer

Auftraggeber:

Appicant Fornsbacher Str. 92
71540 Murrhardt

Auftragsnummer

Oroer No.

Anzahl der Seiten des Kalibrierschenes 6

Numder of pages of the cerficate

Datum der Kalibrierung

Date of Caldration

Dieser Kalbrierschein darf nur vollstandlg und unveranoen welerverbreliel werden. Ausz0ge oder Anderungen DedOrfen der
des ausklienden Kalibrieraboratoriums. Kalibrierscheine sind Del Nennung des fUr de Freigabe Verantworichen in

Genehmigung
Kiarschrift auch ohne Unterschrit goitig.
This calibration certiicate may not e reproduced other than In N except with the permission of the Issuing laboratory. Callbration

certficates with the full name of the approval responsidie person are vald wthout Signature.

Dieser Kalbrierscheln cokumentert de
metroiogische ROCkONUNg 3 natondle
Normale zur Doarsteiluny Cer Einhelen In
Otereinzzmmung ™2 dem Internatonalen
EnnheRensystem (S1).

Die DARXS 5t Unterzeichner der mutiateraien
Otereintommen der Eurcpean co-operation
for Accredtation (EA) und der imternationyl
Laboratory Accrecitation Cocperation (ILAC)
o -] Toen Aner 9 der
Kalbrierschene

Firde E % einer anger Frist
Zor Wiedernolung der Kalrierung It der
Benutzer verantwortiich.

TNz caltration ceraficate documents the
metrologicai raceadiity 10 Natonal $2NTITS,
which realze the uns of measurement
according fo the intemationai System of Unks
(S4).

The DARES I3 spnatory 20 the muttateral
agreements of the Eurcpean co-operation for
Accregea-gion (EA) and of the International
Latoratory Accrecitation Cocoperasion (ILAC)
for the mutual recognition of caidbration
ceraficates.

The wser is odiged 2 Rave e odject
recaidrated at appropriste ntenvals.

Datum der Ausstelung
Date of issue

2022-10-10

Kalbrierschein fraigegeben durch
Calbration cersficate released by

Claudia Weber

Person in charge

Adam Siegert
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Seite 2 zZum Kailbrierscheln vom 2022-10-10
Page 2 of the calbration certificate of 2022-10-10

In case of Joudts the German fext of this ceranicate Is vald.

150010100
2022-09

1 Kalibrierverfahren / Calibration Procedure

2 Kalibriersinrichtung / Calibrauon device :
2.1 Messunsicherneit 10r jade Drehmomentstufe In % /
Uncertainty of measurement rejated to forgue n %

2.2 Referenzaumenmer ! Reference transaucer :
2.3 Anzeigegerat / Ingication device
Senennummer / Seral number :

3.3 Anschiusskabel / Input cadle -
Schaitungsart / Clrcult type:

3.4 Einspanntele / Agaptors :

3.5 Justierwert / aqustment value :

4 Kalibrieranordnung / Calibranon insialiavon :

4.1 Enbausteliungen / AMounting posions :
4.2 Drehmomentvekior / Torque vector -

S Umgebungsbedingungen / AmbIent condrons -
$.1 Kaloriertemperatur / Calbration temperature -

/ relatve humiaty
$.3 Ort ger Kalbrierung / Piace of calbraion :
& Aumehmernulisignale / Transducer 2ero signais -

vor Einbau / befare mounang
nach Kailbrierung / after cakdration :

7 Zusatzliche Angaben / Addrmonal Informauon :
7.1 Nachster Kalbriertermin Kundenvorgabe :

Next calration date according fo customer specification :

DIN 51309 : 2005-12

W on o
S00-N-m-Drehmoment-KE #111130223
Drenmoment / Erw. Messunsicherhelt /
Torgue m N-m Exp. Uncertainty (k =2) In%:

S 0.1

10 0.0%

20 0.08

30 0.0%

S0 0,08
TB2/200 N-m, #111130223
MGCpius
SCS MGCpius #11 Kanal 1 ML108
Hottinger Baidwin Messtechnk GmdH
Speisespannung / Supply voltage : SVDC
Fiterenstaliung / Filter setangs - 0.2Hz Bessel
Aundsung / Resolution : 0.000001
Schwankunq / Fluctuation : 0.000007
Anzeigeenhelt / Ingication unk : mviv
fest am Verstarker angeschiossen
6-Leter-Schaltung

Vierxant-Square 12,5mm (1/2°) F
WF-K-03_Kalbrierscheine_Rev_2022-08-19

FTY S0, SCS.0050.C4.1.0016, -

FTY

FTY.0017

SCS Concept

Speisespannung / voltage : sSVDC
Fitereinstellung / Fiter setings : 1KHZ
Ziffemschiitt / Numeral resolution 0.0001
Schwankung / Fluctuation 0
Anzeigeeinhelt / Ingication unkt N-m
Intem

4-Leter

Vierkant-Square 12,.Smm (1/27) M

recrs | clockwize Inks / counter clockwise
-1,86333 mvivV -

-1,86939 mviV -

0% 0%

2x90°

horizontal / horizontal

24°C

24°C

3%

On Site Bosch Murrharat

-2328,0000 AE
-2322,0000 AE

28.09.2023
2023-00-28

SCS Concept Deutschiand GmbH

D-84180 Loichino-Kronwieden

Telefon: +49 8731-3261650
Telefax: +49 8731-3261669
E-Mall: deutschianddscsconceot com
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257%
Selte 3 zum Kailbrierschen vom 2022-10-10 D-K-
Page 3 of the caibration certificate of 2022-10-10 150010100
2022-09
8 Auswertung / Analysis
8.1 Kalibrierergebnis / Caiibrarion resuis
Fall 1] case | Falli/case Il
Dren- Signal / rel. Uns.-intervall / res. uncert. Intervall Signal / rel. Uns.-intervall / rel. uncert. intervall
|moment/|  signar k=2 signal k=2
torque benannte Skae| benannte Skaie
/definded scale /definded scale
nNm| InNm | | __In% inNm_ | ] n%
0 0.0000 0.0104
S $.0004 0.20 5.0184 0,96
10 9.9878 029 10,0131 0.58
20 20.0031 0.20 20,0256 0.42
30 30,0033 0.20 30,0370 0.34
0 50,0433 0.20 $0.0433 0.20

Angegeten st de erwelterte Messunzicherhet, die Zich dus der Sndarimessunzichernsit durch MUEDIRation mit gem Erwelenungstakior k « 2 engbt. Sie wurde
PemSn EALD2 M 2013 ermimeit. Der Wert der Meszgrofe legt mi siner Walvschainichielt von 55 % Im Zugecraneten Wertsinterval.

Smed iz e expanded uncertaing, Which 3 008aiNed Dy MUTRNG the S2ncaT Uncertaing Dy the Coverage f3cior k =2 THS has deen determined In accordance
Wweh Guideine EA-4O2 LE 2013 The value of mMeasurement COMESDONSS 10 3 COVErape Srodadity of S6%.

Zuzstzich zu den Empfehiungen der DIN $130%.2005, wurde bel benannter Skaje 3uch 03z relatve Unsicherneitzintenaall %r Fail | Dessmet.

in 3acielon 10 the recommendations of She DIN §1300:2006, 3/50 the relative unceriaingy ntenvall for Case | Was determined i Case of 3 desipnaed scale.

falM
W (M ) = ! x) 100% + k-wlMy)
Y (i)

8.2 Kiasseneinstufung nach DIN $1309 / ClassiNcauon according 1o DIN 51309

FallTlcase | FallllTcase W |
penannte Skale / benannie Skake /
oefinded scake oefned scale
vonfrom bis /%0 | vonfrom bis/to  vonfrom bis/to
| In N-m In N-m | nNm

$.0 $0.0 5.0 $0.0

8.3 Kriecheinfuss aus Kurzzeitkriechen / Creep Influence from shom-1erm creep

Vor der ersten Messreihe jeder Einbaustelung wurds die Signaianderung wahrend einer dreimintigen Wartepause registriert.
Das anthmetische Mittel der auf den Zugehdrigen Endwert bezogenen Anderungen Ist das Kurzzeitkriechen.

The signal vanation during a three-minute walting Interval was recorded before the frst Senes of every mounting posion.

The short-term creep Is the antmelic mean of the related 10 the corresponding ful-scale vaive vanations.

Das Im geschiossenen Strang ermitelie und mit dem Fakior £ muRipiizierte Kurzzeitkniechen ergibt:

The defermined in a CloSed String and MUITIDYed Dy the factor & SROM-1eMm Creep results: B
SCS Concept Deutschiand GmbH Teieton: +49 8731-3261650
Zeppeinstr. 2 Teletax: +43 8731-3261669

D-84180 Loichino-Kronwieden E-Mail: deutschiand@scsconceot com
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Selte 4 zum Kallbrierscheln vom 2022-10-10 D-K-
Page 4 of the calbration certificate of 2022-10-10 150010100
202209

9 Interpolationsgieichungsen / InTerpoiation equations Sin Nm MinNm
9.1 Fall |, Kublsche Interpolationsgieichung / Case I, Cubic mierpoiauon equanion:
9.1.1  Rechtsdrehmoment / clockwise forgue:

Sy - 0,939100 M+ 4000505 .M+ -8,000E-08 -2

My = 1,000500 -S4 -4000E05 -S7+ 9000508  -s
9.12 Unksarehmoment / anticiockwise forgue: )

S, - M+ M M7

My " S+ -Sf# 'Sx’,
9.2 Fall |, Uineare Interpolationsgisichung / Case I, Linear interpoiauon equarion
921  Rechisdrehmoment / clockwise forgue: 922  Unksdrehmoment / anticiockwise forque:

Su = 1,000570 M, Sy = M,

Mg= 0999430 -5, (Ma= -84
923  Rechis- und Linksdrehmoment / Clockwise and anticiockwise torgue:

Sy = M, (siehe FuBnote / see otnote )

M= -8
9.3 Fall I, Linears Interpolationsgleichung / Case I Lmear Interpolanion equauon
9.3.1  Rechtsdrehmoment / clockwise forgue: 932 Linksarehmoment / anticiockwise forgue:

Sy = 1,001030 - M, [Sut = ‘M,

M= 0,938570 - S My~ -8
9.3.3  Rechis- und Linksdrehmoment / clockwise and anticlockwise torque:

Sy~ - M, [slehe Futnote 1) / see foomote 1))

M, - -8, |

10 Kennwerte nach DIN 51303 / ClassmMicanion crmena according 10 DIN 51309

Fall 1/ case | Fall 1/ case Il d
A

s 3 7 T [ A L 9 T ETXE2TX =

bl A T y |7 | T A n W 't 7, _
nnm| n% | m% | m% | w% | m% | n% | n% | n% | w% | 0% | n% | mNm
ﬁ - 0,016 0.022 0,088 0,016 0,022 - 0,088 0,00010
30 - 0,009 0.084 0,013 0,009 0,082 0224 0,123 0.00010
20 - 0,031 0.179 0,015 0,031 0.179 0,304 0,128 0,00010
10 - 0.116 0.207 -0,123 0,116 0.207 0575 0,131 0,00010
: " 65 0,012 0262 0,007 0,012 0.261 0817 0357 0.00010

051 - - - - - - - -

1) Die Bestimmung Cer Inearen INemOoiasonsgeichung O Rechts- und Uinksdrehmoment 122 niCiE identizch mt einem Kalbriererpebels 10r
Wechzeidrenmoment Sie ermOgicht ez, mit nur einem Kaibriertaiior 33z Arzeipegerst optimal flr Rechts- und Unksdrenmoment anzupassen.
The Inesr Nerpoitnn eQuation for CIOCIAEZE 0rQUe and 3NUCIOCKRSE rQuUe Cant De used 32 3 Calbration resutt r atematng Lroue.

X only can be used 10 ust the AR optmaly Br COCKWIZE 10rQue 3nd SNTCIOCKNISE DQUE WEN 3 sihgie Calration f3C1or.

2) Im F3il § werden Zr Sessmmung Cer Arzsigeabweichung , de Kalbrererpednisse der Aufaans- und Abwirtsreihen berOcksichogt.

in caze I R the SetermiInation Of the Jzpigy emor 1, e CAD3T0N results Of IKe UEWard 3nd COWNWAT Measurements are consioered.

Hinwelse / nows:

Berechnete Werte sind um die jewelige Nullanzeige reduziert. Die Ergednisse sind In der letzten Stedle gerundet und beziehen
sich ausschile@ich auf den In diesem Ergebnisbericht genannten Geganstand.

Cakuiated values are reduced by the respective zero signal. The /ast digit of the results has been rounded and relates
exciusively to the subject mentioned In tis report.
mmmm&wmumwmw ObefelmunmenouEuopemeo-opemonm
Accreditation (EA) und der International Laboratory Accrediation Cooperation (ILAC) Zur gagenseligen Anerkennung der
Kallbrierscheine. Die welteraen Unterzeichner Innemaid und 3ularnald Europas sind gen Intemetselten von EA (www.european-
accreditation.org) und ILAC (www.liac.org) Zu entnehmen.

The Deutsche Akkregiwerungsstelle GMDH is signatory to the mutiiateral agreement of the European co-operation for
Accreditation (EA) and the ILAC for the mutual recognition of Cailbration certicates. The other Signafories within and outside
of Europe are found In the wedsRes of EA (WWw.european-accrearation.org) and ILAC (www.iac.org).

SCS Concept Deutschiand GmbH Telefon: +49 8731-3261650
2 Telefax: +49 8731-3261663
D-£41380 Loichino-Kronwieden E-Mail: deutschiand@scsconceot com
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Selte S zum Kalbrierschein vom 2022-10-10 D-K-
Page 5 of the calbration certificate of 2022-10-10 150010100
202209
11 Messdaten / measuring data In N-m
Rechtsdrehmoment / clockwise 1orque
0 0,0000 0.0000 0.0000 0.0000 0.0255 0,0000
5 - - - 5.0069 5.0382 5,0075
10 - - - 9.5981 10,0418 9,9865
20 - - - 20,0210 20,0819 20,0272
30 - - - 30,0162 30,0837 20,0190
S0 S0.0701 50,0936 50,0623 50,0452 50,0452 S0,0576
1. Voroei. 2. Voroeal. 3. Voroel.
N-m o n 0° /1 down o2
precaang | preicagng | preioaang = =
0 0,0000 0.0000 0.0159
s - 49538 5.0348
10 - 9.9774 10,0350
20 - 19,9852 20,0142
30 - 23,9913 30.0567
50 50,0805 50.0334 50.0384
Vorpel. Vorbel.
N-m 0" fup 90° / cown Jup / down
preloading preloading
H
10
20
30
“ —
Vorpel.
N-m 1 / gown
preloadng -
Linksdrehmoment | anuciockwise 10rque
—_ 1. Voroel. 2. Vornel. 3. Vorel. rnw = P
porelosding | preicading | preiosding
Vorpel. Vorbel.
N-m 0" fup 20" / down fup / down
M m
Vorpel.
N-m 1 1 gown
prelosaing -
SCS Concept Deutschiand GmbH Telefon: +#49 8731-3261650
Zeppeinstr, 2 Telefax: +49 8731-3261663
D-84180 Loichino-Kronwieden E-Mail: deutschiand@dscsconceot.com
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Selte 6 zum Kallbrierschein vom 2022-10-10
Page § of the calbration certificate of 2022-10-10

150010100
202209

12 Darstellung der Ergebnisse In Diagrammen / Results In diagrams

Bezugowert | Reference value: 500000 Nm

Links- bzw. Rechtadrehmoment / CIOCKWIS® r8sp. anUICIOCkwISe 10rque
Reatve ADWSIChUngen ezogen auf 0en Enawert / Ceviaton reamve 1o max. calbration torgue

018

P —_—e

e ——

Rel. Interpolationsabwsichung v. M. / In2erpolanion error relative 10 actual vaiue

% Links- und Rechisdrehmoment getrennt / anbCiockwise and Clockwise forque separately
03
026 A
02 x‘ —_—— ot
0,16 AL
01 3
. . N
“:I:. R s —= T TP Tr—X - EE
"“.;.P?éo_____e-—'—
2.1 ~ -
216 " e
..3 " e
226
0,022 10,000 20,000 30,020 40020 60.000 80 000y m
13 Kubische wmummummmmﬂlwmmmlvmwmm»ummy
Rechisgrehmoment nach 9.1.1/ clocikwise orgue acc. 10 0.1.7
N-m 0 05 1 15 2 25 3 35 4 45
0 0.0000 04996 0,9991 14587 1.9584 24580 29977 34973 3.9570 4 4968
S 49965 54952 59950 64955 59956 274885 79953 854882 89651 94580
10 99949 104945 10,9843 11,4043 119648 124548 129949 134549 139650 14,4551
15 149952 154954 159955 164957 169659 174961 179963 154%65 189668 194971
20 199974 204977 20,9930 214983 219687 224991 229995 234999 240003 245008
25 250013 255017 26002 255028 270033 275038 280044 285050 290056 295062
30 30,0068 30,5075 31,0082 31,5083 320085 325103 330110 335117 340125 MN513
35 350141 355149 3IB0157 IWBS165 I70174 75183 3B/O192 3BS201 0210 95219
40 400229 405238 41,0243 41,5255 420268 425279 430289 435300 440310 &ss21
45 450332 455343 460355 455365 470378 475389 480401 4855413 490425 495438
S0 00450 N-m
Linksdrenmoment nach 9.1.2 / andiciockwise forque acc. 10 0.1.2
N-m 00 2.5 -1 -1.5 2 25 3 35 < 45
0
-5
-10
-15
-20
25
30
35
<0
45
S0 N-m
- Ende des Kallbrierscheins / End of calibrauon ceruncare -
SCS Concept Deutschiand GmbH Telefon: +49 8731-3261650
] Telefax: +49 8731-3261663
D-841380 Loichino-Kronwieden E-Mail: deutschiand@scsconceot com
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