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Chair
Federal Ministers
Altmaier (BMWi), Karliczek (BMBF)
Representatives of business, trade unions and science
Political support

Expertise Governance Implementation
Working groups Steering body Industrie 4.0
+ Reference architecture, = Chaired by companies transfer network
standardisation and standards = Business representatives « Federal Ministries BMWi and BMBF
= Technology and application scenarios = Chairs of working groups « Federal states (Linder)
* Security of networked systems = Federal Ministries (BMWi, BMBF) representatives
+ Legal framework = Business associations (BDI, BITKOM, « DIHK and chambers of commerce
* Work, education and training VDMA, ZVET) and industry (THKs)
= Digital I_iusiness models for = Business associations
Industrie 4.0 (BDL, BITKOM, VDMA, ZVEI)
= Regional initiatives
= SME 4.0 Centres of Excellence
) = Labs Network Industrie 4.0 e V.
International = Fraunhofer-Gesellschaft
= Others
Research Council International cooperations
* Chaired by science and business = Harmonised global framework
representatives » Standardisation
* Representatives of science and industry = Sharing of information and best practices Irl;stzt:ilztrg :!kV

Secretariat Standardisation Council
Organisation, communication, process management Industrie 4.0

[ZX : plattform-i40.de]
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IFF Study for Completing Transient Limit Values
‘Test facilities

‘ Qua

c loads (clamping)

Transient loads (impact)

B Same facility as used by Mainz £ 1 ¥ Created by IFF

—

B One-axis load cell (force) and
TekScan system (pressure)

B Hand-switch for notifying pain onset

B Three-axes load cell (force) and
TekScan system (pressure)

B Masses: 6.2kg and 16.5kg
Eu Impact speeds up to 1.25m/s

=
EE
=
=

b ® Manual loading gear
% |

-j i!' | h*;f
3

W raunhofer IFF

For pressure values

For force values |~ =
i . Za Fraunhofer

—

- KS B ISO TS 1506628 H-5A Adl WE A3tgta A3

Quasi-static Contact Transient Contact
Body Region Specific Body Area Pressure (N/em?) | Force (N)
Study2014  Study 2019 | Study2009  Study 2019

1 Middle of forehead 130 100 130 80* NA 270 NA 140"
SKuti ane fopteat 2 Temple 110 40 130 60* NA 120 NA 80%
Face 3 Masticatory muscle 110 40 65 50* NA 80 NA 60*
Neck 4 Neck muscle Q 140 X 150 s50* 280 40* 300 60*
5 7t neck vertebra 210 110 150 100 420 150 300 160
6  Shoulder joint b 160 50 210 70 320 110 420 110
BasicanaBut e 7 5t lumbaer verte '& 210 30 210 100 420 200 420 210
Chest 8  Sternum 120 50 140 90 240 110 280 150*
9 Pectoral mu 170 40 140 60 340 20 280 20"
Abdomen 10 Abdomin, ] 140 40 110 60 280 60* 220 90*
Pelvis 11 ?E!Vicz 210 190 180 100 420 350 360 160
12 i scle 180 70 150 100 380 100 300 130
U R 13 % 220 140 150 70 440 140 300 170
14_4 Radi8l bone 190 140 160 110 380 200 380 200
Lower arms and wrist joints 1 rearm muscle 180 70 160 100 360 140 380 180
+ nerve 180 60 160 920 360 130 380 160
\ 7" Forefinger pad D 300 150 140 170 600 270 280 440
18  Forefinger pad ND 270 140 140 160 540 260 280 430
0 19  Forefinger end joint D 280 180 140 160 560 670 280 450
Q 20  Forefinger end joint ND 220 170 140 170 440 600 280 380
Hands and fingers 21  Thenar eminence 200 70 140 130 400 200 280 280
22 PalmD 260 20 140 190 520 340 280 440
23 Palm ND 260 90 140 160 520 300 280 340
24  Back of the hand D 200 160 140 150 400 820 280 340
25 Back of the hand ND 190 140 140 140 380 560 280 270
26  Tight muscle 250 70 220 160 500 160 440 220
FolghsandKnses 27 Kr?eecap 220 150 220 170 440 310 440 320
Jowerfags 28  Middle of shin 220 170 130 150 440 460 260 290
29  Calf muscle 210 80 130 150 420 120 260 280

Z Fraunhofer
IFF

X nottested
*  from cluster study (will be tested in latest study)
NA not applicable
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ISO TC299 WGJ3 at Waldkirch

Collision Safety Study
at
KHU

2019. 06. 27.
Sungsoo Rhim

Kyung Hee University
ssthim@khu.ac.kr

Pain Threshold for Transient Contacts — Experiment

3 body points
* Forehead (thin skin)
* Deltoid (thick muscle)
* Thigh (thick muscle and moderate fat)

* 30 subjects
« Unconstrained human motion

* Three types of impactors
* Sphere with radius 40 mm
+ Wedge with fillet round 5 mm
» Wedge with fillet round 40 mm

* Contact velocity upto 2 m/sec
+ Effective mass upto 7 kg

« Force, pressure, position, velocity were measured
+ IRB approved
* Collaboration with KHU Hospital

2019. 6. 27 Sungsoo Rhim - 150 TC299 WG3 at Waldkirch 13
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KHU Experiment V.S. ISO TS 15066

Quasi-static contact Transient contact
Maximum : Maximum Maximum
readiis e S permissible Zl:_‘:ll;:::::e permissible | permissihle
ly reg P ¥ pressure2 | P Taraehs pressure force multi-
Pa multiplier ¢ plier ©
N
N/cm?2 PT Fr
Skull and fore- 1 | Middle of forehead 130 {‘/ not applicable
o 130 not applicable
2 2 |Temple 110 \ not applicable
Upperarmsand| 12 |Deltoid muscle 190 5 2 #
elbow joints 13 |Humerus 220 2

Thighs and| 26 |Thighmusclo 250 - 2 ’
knees 27 |Kneecap 220 h 2

Pam-onset Force

Contact Area TS 15066 KHU KHU
Transition (Wedge w/ R40) (Wedge w/ RS)
Forehead 260N 320N -
Deltoid 300N 250N 160N
Thigh 440N 290N 240N

Further analysis 1s ongoing.

Contact Force Estimation (Measured & Calculated)

1000 T T T T 1000 T T T T

900 - L
L exp SphRA0, dummy miacs Wk robber thickness | Sm B0 - = = 3 ’ <
800 R (sim) S 40, ey mass Ak, rubbet thicknen 1, vel 3 — RBfe) CHRD iy i e it e eSO
—— Ri(exp} SphiA0, dumeny mass Hky. rabber thicincs |, vel S00mm's Efoan) CAMRT1, A xhin kg rtbicr Lhcknti| feim, el H0monl
700 700 |
/
/ \
600 600

Measured Forces &
Calculated Forces

Measured Forces &

500 Calculated Forces

Force(N)
Force(N)
n
=

400 400
300 300
2000 200
100 100
0 0
1] 0005 001 0015 002 0025 003 0035 004 0045 005 1] U_("NJE 001 0.015 U.t‘ll 0 625 (1.“)3 0 l;_‘i 0.04 U_(;‘ﬁ 0.05
Time(sec) Time{sec)

Impact on a sliding dummy mass with human skin like material on the surface.
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