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Automotive Safety & Occupant Protection
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Automotive Safety & Occupant Protection
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Automotive Safety & Occupant Protection
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Automotive Safety & Occupant Protection
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Automotive Safety & Occupant Protection
.Main Development Tools" for Cccupant Restraint Systems

Numerical
Simulation

Occupant Crash Simulation [ntegrated Crash Simulation

Experimental
Simulation

it freundiicher Genehmigung der Daimier AG

Sled Test Crash Test

© 2007 Copyright by DYNAmore GmbH



6. LS-DYNA Anwenderforum, Frankenthal 2007 Keynote-Vortrage |

i i naoRE
Qeceupant Crash Simulation Models Cih Carman L DY NA EGi

; \' - TAKATA Chances and Challenges by detailed rDY N A
\ J‘

Trends in Occupant Crash Simulation
Model Evolution — Frontal Impact

Prognhosis
Safety

Occupant Crash Crash Simulation Model
Simulation (today) with occupant
JIntegrated Crash Simulation”

3D - MBS Model
+ FEM Bag (1990)

2D - MBS Model
(1988)

Efforts for model ,creation®
& computer requirements
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Trends in Occupant Crash Simulation
Model Evolution — Frontal impact

t = S0ms
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about 8000 elements
1990 !

Source: VDI Report 316
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Trends in Occupant Crash Simulation
Model Evolution & Efforts / Today

Prognhosis
Safety

more then 50%

Efforts for Model Validation
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Trends in Occupant Crash Simulation
Model Evolution & Efforts / Tomorrow

Prognosis
Safety

Efforts for Model Validation
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Component |
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Model Validation — Example Airbag Model

Material & Component Occupant Crash Model
Subcomponent -\ -\
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Model Validation — Example Seat Model

Material & (" component '\ Occupant Crash Model
Subcomponent
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Model Validation

Quality Grades of the Validation Index
- SAE Proposed Validation -
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Model Validation

Validation Performance
- Corridor Method -

Example
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System Analyses — Example Footwell
Driver Side

Reduction about
1.500.000 Efements !

Reduction about
~ ~ 150000 Elements !

-

Model Abstraction

Mit freundlicher Genehmigung der Daimler AG
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System Analyses — Example Footwell
Driver Side
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Mit freundlicher Genehmigung der Daimler AG
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System Analyses — Example 30° Crash
Passenger Side

elapsed time
approx. 5min

elapsed time
approx. 6 h
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System Analyses — Example 30° Crash
Passenger Side

Value

Kopf [m/s?]

VN

Head acceleration Y —comp.
Y¥-Beschleunigung

& 10 15 20 30 35 40 45 50

Iteré.tion
Air bag design - optimization
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Hardware & Software Requirements

Cluster Benchmark

12

Total CPU time| Elapsed time

,Benchmark Model”
400,000 elements
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Summary

* Build-up of simplified FE substitute models for variation
calculations in connection with a modular master model

* Increased responsibility of the component supplier for their
model build-up and validation

» Central responsibility for occupant crash simulation
models is at the system supplier's

* Drastic enlargement of computer capacities
at restraint system suppliers

* New license models for FE-solvers & dummy-models
necessary and
significant improvement in “job-parallelizing” required
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Summary

+ Over the past 10 years, the sum of legal requirements to
occupant protection as well as demands resulting from
consumer tests and internal rules has increased at least tenfold.

+ The level of detailing of occupant crash simulation models will
rise dramatically

+ Significant reduction of validation efforts for simulation models
and increasing prognosis safety

* Working out a general standard
for quantification of model validation
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Many thanks
for your attention !
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