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The gap between design optimizations and realities

bast

Research Institute

Excursus: Single Point-Optimization or Cycle Beating ?

Frontal-Collisions

Performance Perfect Performance
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WWLRONCOp:com Collisions
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Realistic, good Performance DeSign Optimization IS Only

aimed at the “requirements”
In regulations or consumer

rating tests

“Single Point” Optimization

>
rd

Consumer Test Variation of Test Parameters

| Andre Seeck: Federal Highway Research Institute | October 2023 n

Courtesy slide from Prof. Andre Seeck of Federal Highway Research Institute (BASt), October 2023.
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Reducing Lumbar Spine
Fracture Risk With an A ¢

TraCK Load Li miter Fig. 5. THOR-50M relxed position.

Martin Ostling'*, Christer Lundgren?, Nils Lubbe’ and Bengt Pipkorn’

TAutoliv Research, Vargarda, Sweden, °System and CAE Department, Autoliv Sweden, VArgarda, Sweden

In future fully automated vehicles, sleeping or resting will be desirable during a drive. While a
horizontal position currently appears infeasible, a relaxed seating position with a reclined
seatb incli i position for sleeping
orces and moments
of lumbar vertebra
into the longitudinal
this risk should be

orred v/ THOR {iRA, 50 km/h &i4E, 60° j51
acting v' B8 — R4k vs. 2 TR EREHED
e v BMEREHEESE I 6 kN FEE 38 kN

seat

investigated. When evaluating the injury reduction potential of a new restraint syste
as a STLL it is important to include variations in both occupant size and crash ¢
Otherwise, there is arisk of sub-optimizing, that is, the restraint system is only work

limited number of situations. The restraint systems addressing these variatic

Ostling, et al.

1. The Influence of a Seat Track Load Limiter on Lumbar Spine Compression Forces in
Relaxed, Reclined, and Upright Seating Positions: A Sled Test Study using THOR-
50M. IRCOBI 2021.

2. Reducing Lumbar Spine Vertebra Fracture Risk With an Adaptive Seat Track Load
Limiter. Front. Future Transp. 3:890117. doi: 10.3389/ffutr.2022.890117
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Nie B, Li Q, Gan S, Xing B, Huang Y, Li SE. Safety envelope of pedestrians upon motor vehicle conflicts identified via active avoidance behaviour. Scientific Reports, 11 (2021) 3996.
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Tang J, Zhou Q. Intrinsic Relationship between Anatomy, Kinematics and Injuries of Knee Joint under
Various Vehicle-to-Pedestrian Impact Orientations. IRCOBI Asia 2020.
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FUTURE OCCUPANT SAFETY FOR CRASHES IN CARS

OBJECTIVES

+ Understanding future act passenger cars

- Demonstration of new a jon pnnaplu and concepts

- Contribution to the standardization of virtual testing procedures.
+ Development of an exploitation strategy towards large scale
implementation of virtual testing methods

RELEVANCE AND IMPACT
The EU Horizon 2020 research project “OSCCAR - Future Occupant Safety

for Crashes in Cars” - develops a novel, simulation-based approach to
safeguard occupants involved in future vehicle accidents.

HIGHLIGHTS

+ Future relevant accident scenarios for automated vehicles
+ Consideration of mixed traffic influence

+ Occupant UseCase selection
+ User studies on future si

- Physica testseries
- Advances in human body modelling (HBM):
 Injury criteria development and harmonization
+ Active HBMs for pre-crash assessment
+ Tissue, fatand muscle modelling

+ Virtual assessment of advanced protection principles using HBMs
+ Homologation and harmonization of virtual testing

Mercedes-Benz TOYOTA @

Arplus®

IDIADA Autoliv

Germany

WWW.OSCCARPROJECT.EU

FUTURE ACCIDENT SCENARIOS
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ADVANCED HUMAN BODY MODELING

ASSESSMENT TOOL CHAIN

S

VOLKSWAGEN SIEMENS

) BOSCH
lingewuity for Life -

AKTIENGESELLSCHAFT Invented for life

UNIVERSITE DE STRASBOURG .m
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| | FOERRERSRY ﬂii 3 ﬂ-!i-rla'!l 'c’gg:zfotllmonz v BExBa#ARFES (51675295)
Graz University of Technology
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9. Head depth

10. Chest depth
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FUTURE OCCUPANT SAFETY FOR CRASHES IN CARS
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The first THOR FE model was developed by A %
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116 Int. J. Vehicle Safety, Vol. 2, Nos. 12, 2007

Three-dimensional finite element modelling of the
torso of the anthropomorphic test device THOR ASME International i
e November 17-22, 2002, New Orleans, Louisiana
Head-neck finite element model of the crash Hailing Yu*
test dummy THOR allng:xu : . IMECE2002-39171

Proceedings of IMECE2002
A s

doi: 10,1533/t 2004 0276

H Yu, M B Medri, Q Zhou, F P DiMasi* and F A Bandak*

NITE ELEMENT MODEL OF THOR DUMMY LOWER LEG

Qing Zhou

o Hailing Yu
ang Zhou Marisol B. Medri
State Key Laboratory of Automotive Safety and Energy, Frank DiMasi

Volpe National Transportation Systems Center

FHWN U REREMEITN R EEDIR - BERFEAT




REREENNFFIANEZER =

vV RALRETIMT RS
V ERREMEREREZEM

- D

— i -

 JRRREE T R B R & TR SRR RS

- FEEXHGRL, TEISUITHERA

© RAANRHFEREIUNTT

* 5 THOR BRAMIESLI M EI A ELE R AR X R

Teva = 00000008

fl - L k- '

CRELATRAMEXEIE, BB AR AEN BRI A S
- SEME. EREREEEASSXBEIGENTE, « TR ESNEAA, RANMERE
MBS E S BHER FHEL B . PR + R + AL

Iy

FHWN U REREMEITN R EEDIR - BERFEAT Page 24




IRABPRTTE: ER—EBURESARRERF

FEAFSEBE L EFE

v e

FH—=rse, SMMARMERF, "ERENL

U U U

A RRIF HibRiER LSS SN Gk
v AEXERgR v HlACE AR IR v REFRRN

v NRAHH vV RNEEMNZESEHE v RIUNAEEY

v EEEBIF A ) B v REHIF

FRAN—BURRELRE TN RSN - BERZERT Page 25



BERFAERESBRENH

PXRRBESIRMAATR | Qo msemzmge o
CRERIBR S EH) oo FEELZ

? \:
REHEESE wBn cHRE  AFRE BE¥H  USE BHRE CUES RPER  BRRE B3 B3 ST

NERN MERERSEL —wn TEZS
%/]J(/]J( g O i 10,

WES: "RERESRENL

e
..?2: ‘

41 47|

FRAN—BURRELRE TN RSN - BERZERT Page 26




