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Content 

ÁOccupant Safety 

ÅCrash Pulse from Structural Safety 

ÅDriver System study 

ÅPassenger System study 

 

ÁPedestrian Safety  

ÅStiffness optimization for impactors 

ÅFE-simulation / Impactors, Thums v401 

ÅPedestrian Safety Assessment 
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OCCUPANT SAFETY 
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Occupant Safety 

ÁIntroduction 

-Various restraint systems were evaluated, using MADYMO. The most promising 

will be presented here 

 

-The high passenger-to-dashboard distance allowed to drop the airbag thus 

improving weight, cost and allowing the dashboard  to host more desirable 

functionalities 

 

-The much improved final crash pulse did not require active structures to be 

used, even though this may still have resulted in gaining some weight or space 
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Driver System study 

MODEL 

ODB65kph 50th FW50kph 05th 
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Passenger System study 

MODEL 

ODB65kph 50th FW50kph 05th 
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Driver System study 

Á3 systems simulated: 

 

-State of the art baseline restraints: 

ÅPyrotechnic retractor with load limiter 

ÅSingle stage airbag, 645mm diameter 

 

-Baseline + active venting (5%-ile dummy) 

 

-Baseline + adaptive load limiter (5%-ile dummy) 
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Driver System study 

Dummy 50th / ODB 65kph, baseline 

 

Head gap = 40mm 

HIC36ms=565 

Cd = 42mm 
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Driver System study 

Dummy 05th / FW 50kph 

 
Baseline 
 

Active vent 
 

Adaptive load limiter 
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Driver System study 

Conclusions 

  

Á50th ODB / 65kph load case 

-The baseline gives satisfactory results 

-The remaining head-to-rim margin seems quite low (40mm) to allow for other 

systems to be evaluated 

 

Á05th FW / 50kph load case 

-The baseline gives very high chest deflection (60mm) and HIC (1234) but the 

adoption of an adaptive load limiter gives satisfactory results (45mm and 350 

respectively) with enough head-to-rim margin of 35mm 
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Passenger System study 

Á5 systems simulated, all w/o airbag: 

 

-Baseline: state of the art baseline seat-belt 

ÅPyrotechnic retractor with low load limiter 

-Baseline + adaptive load limiter (*)  

-Baseline + split-buckle  

-Baseline + sliding buckle 

-Baseline + ñRucksackò (2-point additional belt as in Renault Twizy) 
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Passenger System study 

 

Rucksack belt (Twizy) 



© epsilon consortium 2015 

Funded by 

 the Seventh Framework Programme  

of the European Union 

Luttenberger / SEAM Cluster 13 

Passenger System study 

Dummy 50th ODB 65kph 

 Baseline 

 

Split buckle 

 

Sliding buckle 

 

Rucksack 
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Passenger System study 

Dummy 05th FW 50kph 

 Baseline 

 

Split buckle 

 

Sliding buckle 

 


