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� Introduction

Actual models : Macroscopic approach with solid ele ments
Good correlation for global stiffness

Bad representation of local events

Bad representation of failure

Long time for Altair to develop new barrier and to find good empiric parameters

Status of art in frontal crash model
Some failure can’t be predicted

The agressivity of a vehicle can’t be measured

Status of art in side crash model
The slide of the door is badly predicted
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� PSA’s proposition

To increase the accuracy of the prediction, PSA gav e an idea to 
Altair : use of shell elements to mesh the honeycom b

Current mesh : 

Several cells are included 
in one brick element

Perfect mesh : 

Five elements by side

=> Leads to a 7 millions 
elements for a whole 

barrier

Optimal mesh : 

One elements by side

=> Leads to a 1 million 
elements for a whole 

barrier
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� PSA’s proposition

Thanks to the Increase of the numbers CPU

Fine description of the geometry becomes possible

Convergence can’t be obtained ( 7 millions of elements)

Advantages 

Some failure can be predicted

One shell by side => correlation is still necessary but quicker
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ALTAIR’s work

Application on Frontal Barrier
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Shell honeycomb model 

Main honeycomb

Honeycomb cell size =19mm (true size)
Mesh size = 10mm
Shell thickness = 0.076 mm (true thickness)
Material law = law 36 (tabulated elasto-plastic law) 
with Johnson Cook Failure criteria

Bumper honeycomb

Honeycomb cell size =6.4mm (true size)
Mesh size = between 4 and 5 mm
Shell thickness = 0.076 mm (true thickness)
Material law = law 36 (tabulated elasto-plastic law) 
with Johnson Cook Failure criteria

� Model description

19mm

MAIN
HONEYCOMB

BUMPER
HONEYCOMB

6.4mm
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� Model results / Honeycomb samples

Dynamic compression test on main honeycomb samples

100% recovering, Sample size = 125*125*130mm, V=14.2 m/s, mass=7.17 kgs

Dynamic punching test on main honeycomb samples

rigid plate impactor =100*100mm, Sample size = 250*250*250mm, V=15.7 m/s, mass=4.5 kgs
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Dynamic compression test on main honeycomb samples
100% recovering, Sample size = 125*125*130mm, V=14.2  m/s, mass=7.17 kgs

� Honeycomb samples
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� Honeycomb samples

Dynamic punching test on main honeycomb samples

rigid plate impactor =100*100mm, Sample size = 250*25 0*250mm, V=15.7 m/s, mass=4.5 kgs
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� Model results / Barrier

Shear/compression Bumper test 

rigid plate impactor =400*400mm, 350mm recovering, 

Sample size = 125*125*130mm, V=13.9m/s, mass=15 kgs

Rigid cylinder beam impact on main honeycomb block
rigid cylinder impactor (diameter=150mm), 

Main Honeycomb block, V=11.05 m/s, mass=401 kgs

Lower beam impact on ODB Barrier / Impact height 60mm 

rigid beam impactor , barrier, V=13.95 m/s, mass=504 kgs

Lower beam impact on ODB Barrier / Impact height 60mm 

rigid beam impactor , barrier, V=13.95 m/s, mass=504 kgs
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� Barrier

Shear/compression Bumper test 
rigid plate impactor =400*400mm, 350mm recovering, Sample size = 125*125*130mm, 

V=13.9m/s, mass=15 kgs
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� Barrier

Rigid cylinder beam impact on main honeycomb block
rigid cylinder impactor (diameter=150mm), Main Honeycomb block, V=11.05 m/s, mass=401 kg
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� Barrier

Lower beam impact on ODB Barrier / Impact height 60mm
rigid beam impactor , barrier, V=13.95 m/s, mass=504 kgs
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� Model results

Lower beam impact on ODB Barrier / Impact height 110mm
rigid beam impactor , barrier, V=13.95 m/s, mass=504 kgs
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� Advantages

Decrease of the time development

Reduction of the number of correlation parameters

Better representation of punching on samples
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� PSA’s Application

First test of this model on PSA’s model

Global results are different : the correlation of the vehicle must be done again

Deformation of the barrier seems to be realist

820 000 elements for the barrier and 48 hours vs 24 hours time elapsed
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� Conclusion

Results are very promising

The time of development is decreasing

The deformations are more representative

This modelisation leads to new results. PSA has to t hink about the 
introduction of such modification in its numeric re ferential

PSA’s priorities are to :

Finish the ODB CEVE model

Begin the PROGRESS model to be able to reproduce the slide of the door
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� Thanks

Special thanks to Sara Joonnekindt


