Test report:

Maschine typ
Model variant

Manufactorer

Stage of development [[Series

MCI - Typ

Number of steps

Fitting toleranc
Torque range
Idle speed

Battery voltage

Battery capacity

Mmax =

Machinery capability investigation
from industry screwdriver

C. & E. FEIN GmbH
Schwabisch Gmiind

Hans-Fein-Sar. 81, D-73529 Schwalblsch Gmind-Bargau

[[IMid-mounted handle

1 q 18.10.2

Date

: [[ASM 18-3-PC

: || C.&E. Fein GmbH

019

: [[Homologation ||
: [H-step Il Test bench - ID I 1026164 |
Screw connection class 2 it 1 2 || 3 4 | 5 6
e 10,0% [ 50% || 10,0% ][ 12,0% ][ 15.0% || 20.0% |[ 25.0%
Mpin = Nm Mpax = 3.00 Nm
n=[ ©00] min" Weightincl.Battery : m = 150 kg
u = V Sound pressure level Loa = 20| dB(A)
Q= 65000 mAh Undervoltage detection :
Torque range investigation : Testing maschine : Stick
30% =2 M30% = Mmin + 30% x ( Mmax -Mmin ) = 1,25 Nm
80% = M80% = Mmin + 80% x ( Mmax -Mmin ) = 2,50 Nm
100% => M100% = Mmin + 100% x ( Mmax -Mmin ) = 3,00 Nm
Information on all 3 test items
| Load level 30% 80% 100%
Testtorque || My = 1,25 2,5( 3,0C
Joints hard || soft hard soft hard || soft
30° || _360° 30° 360° 30° | 360°
Cmkmin = I O
Name : Date :
Carried out by M. Muec -
Test report prepared by




. MCS for FEIN-Project : 0 Homologation | Date: 18.10.2019]
Testbench Measuring —— 300 2| Voo -
ScrewdriverType ~ ASM |Accuracy-Class  10,0%]|Class : 2 M’EESE: 0,50|upto| 3,00|Nm
ASM 18-8PC Variant | 18-8PC Ngven = 600 rpm|U = 18,00 Vl
[cycles: 100]
w| Mg Angle [ M, AMq.. s - Cmk n
o
Sl w1 | mm [Nm] nm) | 01 1] fmin) Remarks
1,25 360°| 1,239 0,014 | 2,976 2,714 604 o
Q
1=}
1,25 30°| 1,237 0,017 | 2,451 2,196 605 | ., @
oo
M~
2,50 360° 2,511 0,025 | 3,333 3,187 600 g o
- o
P~ (=]
2,50 30°]| 2,489 0,028 | 2,976 2,845 602 g @
3,000 360°| 2,985 0,024 | 4,167 3,958 601 | 2
1=}
o
3,00 30°| 3,002 0,033 | 3,030 3,010 598 -
2 1,25 360°| 1,244 0,013 | 3,205 3,051 605 39
1=}
2 1,25 30°]| 1,249 0,016 | 2,604 2,583 608 ©
2 2,50, 360°| 2,489 0,011 | 7,576 7,242 599 o
o
I (=]
2] 2,50 30°]| 2,483 0,023 | 3,623 3,377 604 @
2 3,00/ 360°| 2,994 0,012 | 8,333 8,167 603 2
o
o
2] 3,00 30°]| 3,029 0,019 | 5,263 4,754 586 -
1,25 360°| 1,251 0,012 | 3472 3,444 610 o
o
=)
1,25 30°| 1,258 0,018 | 2,315 2,167 603 | o @
w
M~
2,501 360°| 2,507 0,018 | 4,630 4,500 609 g o
d o
I~ (=]
2,50 30°| 2,497 0,022 | 3,788 3,742 593 ; @
)
3,000 360°( 2,977 0,013 | 7,692 7,103 607 | 2
o
=}
3,00 30°| 3,025 0,019 | 5,263 4,825 599 -
Start of measurement: 09:00
End of measurement: 16:00
Homologation : 3 Machines out of a series, each 30%, 80% and 100% the torque-ranges.
Waitingtime between Load changes 2 sec.
Series of measurement per machine, Nominal Torque and Screwinghardness each 100 Load changes (LW).
Measurment based on VDI 2647 February 2013
Cm  min= 2,315 Cm q= 4,261 Cm  max= 8,333 Sem = 1,816 cmm":“",,: ;: - MinImum value
. - &
Comkmin=__ 2,167|Cmk_q=_ 4,048|Crmkmax=__ 8,167|Nmru_= 18| | patwmae e e | o i vaiue
Name: #WERT! | Project:  0:ASM 18-8PC o . o Mamumvas
C. & E. FEIN GmbH Stage of Development : | T———1 = =1} . & Ilf{iﬁé"a”rﬁ‘gﬁd.“a‘z.on
I Schwibisch Gmiind Series Mies = om0




Appendix documentation and presentation of data 18.10.2019

Al General information on the test item 1
Manufactorer : C.&E. Fein GmbH Model: 18-3/PC Ident-No. : 2019-07.029782
Modell variant: ~ ASM begin: - 0900 serialNo. : 0

end: 11:00
Torque range from M, = 0,50 Nm | 0 Mpax = 3,00 Nm
Weight incl. Battery : 1,500 kg|Sound pressure level : 80 dB(A)
Battery voltage : 18,00 V|Undervoltage detection :
Battery capacity : 6000 mAh|ldle speed : 600 min™
Number of screwed connections with Temperature measurement for power tools after
battery at 100% rated power 100 measurements
Turn rate low (s : 1602 LC At the handle : °C
Turn rate highnarg) : 1845 LC at the engine : °C
A2 General information test equipment and test conditions

Description of test equipment, design and function:

Schatz cerTest 2.5 5413-5392/303

Brake 10 Nm 0
ASM firmly and positively clamped

2 sec. wait between two load changes

Measurability test No.: D-K-17572-01-00-9487 Date: 07.05.2019
Certificate according to VDI/VDE 2646:

A3.1  Data per test item

Torque-range fromMpin = 0,50 Nm toMpax = 3,00 Nm ]
Test torque 30% Mage, = 1,25 Nm
Test torque 80% Mgoee = 2,50 Nm
Test torque 100% Mmo% = 3,00 Nm
Fitting tolerance | 2 | in% +| 10,0%]
Load level 30% 80% 100%
Test torque My = 1,25 2,50 3,00 Nm

Joints hard soft hard soft | hard soft

30° 360° 30° 360° 30° 360°

Tolerance : Upper limit : Mzl max = 1,38 2,75 3,30 Nm
Tolerance : Lower limit : Mauimin = 1,13 2,25 2,70 Nm
Medium torque : M, =| 124 1,24 249 251 3,000 299|Nm
Standard deviation : s = 0,02 0,01 0,03 0,03 0,03 0,02|Nm
6s torque scattering : 6s/M, =| 8,25%)| 6,78%]| 6,75%| 5,97%| 6,60%]| 4,82%
Ability index : Cm =| 245 298| 298] 3,33 3,03 4,17
Ability index : Cok =| 2,20 2,71 2,85 3,19] 3,01 3,96
Mean speed : n = 605 604 602 600 598 601|min’




Appendix documentation and presentation of data 18.10.2019

Al General information on the test item 2
Manufactorer : C.&E. Fein GmbH Model: 18-3/PC Ident-No. : 2019-07.029783
Modell variant: ASM bigr::; 1;;38 Serial-No. : 0
Torque range from M, = 0,50 Nm | toMpay = 3,00 Nm
Weight incl. Battery : 1,500 kg|{Sound pressure level 80,1 dB(A)
Battery voltage : 18,00 V|Undervoltage detection :
Battery capacity : 6000 mAh|ldle speed : 600 min™
Number of screwed connections with Temperature measurement for power tools after
battery at 100% rated power 100 measurements
Turn rate low (s : 1602 LC At the handle : °C
Turn rate highnarg) : 1845 LC at the engine : °C
A2 General information test equipment and test conditions
Description of test equipment, design and function:
Schatz cerTest 2.5 5413-5392/303
Brake 10 Nm
ASM firmly and positively clamped
2 sec. wait between two load changes
Measurability test No.: D-K-17572-01-00-9487 Date: 07.05.2019
Certificate according to VDI/VDE 2646:

A3.1  Data per test item
Torque-range fromMpin = 0,50 Nm toMpax = 3,00 Nm ]
Test torque 30% Mage, = 1,25 Nm
Test torque 80% Mgoee = 2,50 Nm
Test torque 100% Mmo% = 3,00 Nm
Fitting tolerance | 2 | in% +| 10,0%]
Load level 30% 80% 100%
Test torque My = 1,25 2,50 3,00 Nm

Joints hard soft hard soft | hard soft

30° 360° 30°  360° 30° 360°

Tolerance : Upper limit : Mzl max = 1,38 2,75 3,30 Nm
Tolerance : Lower limit : Mauimin = 1,13 2,25 2,70 Nm
Medium torque : M, =| 125 1,24 248 249 3,03] 2,99|Nm
Standard deviation : s = 0,02 0,01 0,02 0,01 0,02 0,01|Nm
6s torque scattering : 6s/M, =| 7,69%]| 6,27%| 5,56%| 2,65%| 3,76%]| 2,40%
Ability index : Cm =| 2,60 3,21 362 7,58 526] 3,62
Ability index : Cmk =| 2,58] 3,05| 3,38] 7,24| 4,75 3,44
Mean speed : n = 608 605 604 599 586 603|min’’




Appendix documentation and presentation of data 18.10.2019

Al General information on the test item 3
Manufactorer : C.&E. Fein GmbH Model: 18-3/PC Ident-No. : 2019-07.029784
Modell variant: ASM bigr::; 12;38 Serial-No. : 0
Torque range from M, = 0,50 Nm | toMpay = 3,00 Nm
Weight incl. Battery : 1,500 kg|{Sound pressure level 80,1 dB(A)
Battery voltage : 18,00 V|Undervoltage detection :
Battery capacity : 6000 mAh|ldle speed : 600 min™
Number of screwed connections with Temperature measurement for power tools after
battery at 100% rated power 100 measurements
Turn rate low (s : 1602 LC At the handle : °C
Turn rate highnarg) : 1845 LC at the engine : °C
A2 General information test equipment and test conditions
Description of test equipment, design and function:
Schatz cerTest 2.5 5413-5392/303
Brake 10 Nm
ASM firmly and positively clamped
2 sec. wait between two load changes
Measurability test No.: D-K-17572-01-00-9487 Date: 07.05.2019
Certificate according to VDI/VDE 2646:

A3.1  Data per test item
Torque-range fromMpin = 0,50 Nm toMpax = 3,00 Nm ]
Test torque 30% Mage, = 1,25 Nm
Test torque 80% Mgoee = 2,50 Nm
Test torque 100% Mmo% = 3,00 Nm
Fitting tolerance | 2 | in% +| 10,0%]
Load level 30% 80% 100%
Test torque My = 1,25 2,50 3,00 Nm

Joints hard soft hard soft | hard soft

30° 360° 30°  360° 30° 360°

Tolerance : Upper limit : Mzl max = 1,38 2,75 3,30 Nm
Tolerance : Lower limit : Mauimin = 1,13 2,25 2,70 Nm
Medium torque : M, =l 1,26/ 1,25 250 2,51 3,03] 2,98|Nm
Standard deviation : s = 0,02 0,01 0,02 0,02 0,02 0,01|Nm
6s torque scattering : 6s/M, =| 8,59%]| 5,76%| 5,29%| 4,31%| 3,77%]| 2,62%
Ability index : Cm =l 2,31 3,47] 3,79] 4,63| 5,26/ 7,69
Ability index : Cmk =| 2,17] 3,44] 3,74 4,50| 4,82 7,10
Mean speed : n = 603 610 593 609 599 607|min’




@gg; 5 8.2 MFU cerTEST SCHATZ
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lllustration 1: 30° hard joint 1,25 Nm first measurement point
1,3 | 600
1,2 — Ta i
1,1 : / l 500
E VA i
0,9 A 400
0,8 /1 .
£ 0,7 1\ L300 2
=z 0,55 / \ i S
0,54 /. | 200
0al | i
03'/ | 100
0,25 \ A !
i \ = AN o
0,1 A AN 4 e
0 001 002 003 004 005 006 007 008 009 01 0711 0,12
| sec
:2 — 600
101 /rr [ 500
14 i
0,9 — N ] - 400
0,8} A\ ]] .

E 0,71 L300 3
Z 061 N3
0,5 A 200

04 | A
0,3 100
0,2 o
0,1 0
o 10 20 3 40 s e 70 8
grd
Illustration 2: 30° hard joint 1,25 Nm last measurement point

Machine Number: 2019-07.029782



@ﬁg.mz MFU cerTEST SCHATZ
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lllustration 3: 360° hard joint 1,25 Nm first measurement point
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Illustration 4: 360° hard joint 1,25 Nm last measurement point

Machine Number: 2019-07.029782



@gg; 5 8.2 MFU cerTEST SCHATZ
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lllustration 5: 30° hard joint 2,5 Nm first measurement point
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Illustration 6: 30° hard joint 2,5 Nm last measurement point

Machine Number: 2019-07.029782



@ﬁg.mz MFU cerTEST SCHATZ
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lllustration 7: 360° hard joint 2,5 Nm first measurement point
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Illustration 8: 360° hard joint 2,5 Nm last measurement point

Machine Number: 2019-07.029782



@ﬁg.mz MFU cerTEST SCHATZ

KDVANCED"QUATITY
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Illustration 10: 30° hard joint 3 Nm last measurement point

Machine Number: 2019-07.029782



@gg; 5 8.2 MFU cerTEST SCHATZ

KOVANCED"QUALITY
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Illustration 11: 360° hard joint 3 Nm first measurement point
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Illustration 12: 360° hard joint 3 Nm last measurement point

Machine Number: 2019-07.029782



@gg; 5 8.2 MFU cerTEST SCHATZ
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lllustration 1: 30° hard joint 1,25 Nm first measurement point
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Illustration 2: 30° hard joint 1,25 Nm last measurement point

Machine Number: 2019-07.029783



@Ey.m:z MFU cerTEST SCHATZ
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lllustration 3: 360° hard joint 1,25 Nm first measurement point
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Illustration 4: 360° hard joint 1,25 Nm last measurement point

Machine Number: 2019-07.029783
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Illustration 5: 30° hard joint 2,5 Nm first measurement point
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Illustration 6: 30° hard joint 2,5 Nm last measurement point

Machine Number: 2019-07.029783
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lllustration 7: 360° hard joint 2,5 Nm first measurement point
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Illustration 8: 360° hard joint 2,5 Nm last measurement point
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Illustration 10: 30° hard joint 3 Nm last measurement point
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Illustration 11: 360° hard joint 3 Nm first measurement point
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Illustration 12: 360° hard joint 3 Nm last measurement point
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Illustration 2: 30° hard joint 1,25 Nm last measurement point
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lllustration 3: 360° hard joint 1,25 Nm first measurement point
1,2_"""\"*”- Wﬂ 600
1: f_,f 500
] - 400
0,8 /" I
E ] . 3
] 300
Z 06 f{ i 3
L 200
0,4'/)1:’H .
] L 100
0,2 A i
] ].“ 0
0 005 01 015 02 025 03 035 04 045 05 055 06 065 07
sec
1,2 SN - —— — 1600
R TN 500
] e !
] \h 400
0,8 I
E ] i 3
;] 300
Z 06] 9003
] Vad 200
0,4 ;
] 100
0,2 [
] -0
0 50 100 150 200 250 300 350 400 450 500 550
grd

Illustration 4: 360° hard joint 1,25 Nm last measurement point
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Illustration 5: 30° hard joint 2,5 Nm first measurement point
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Illustration 6: 30° hard joint 2,5 Nm last measurement point
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lllustration 7: 360° hard joint 2,5 Nm first measurement point
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Illustration 8: 360° hard joint 2,5 Nm last measurement point
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lllustration 9: 30° hard joint 3 Nm first measurement point
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Illustration 10: 30° hard joint 3 Nm last measurement point
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Illustration 11: 360° hard joint 3 Nm first measurement point
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Illustration 12: 360° hard joint 3 Nm last measurement point
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