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EqOP: Airbag Model 
Validation
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EqOP TF3 VCT: Concept for Proof of Concept
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EqOP TF3 VCT: Concept for Proof of Concept
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Standard Airbag Validation AK-LV36
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 Comparison of airbag deployment
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Standard Airbag Validation
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 Comparison of airbag deployment

permanent vent

adaptive vent
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Standard Airbag Validation
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Different pressure levels in linear impactor
tests cover whole operational range and 
hardware features of investigated airbag
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Standard Airbag Validation
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 Results of configuration C02: black tests; red simulation
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Standard Airbag Validation
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 Results of configuration C04: black tests; red simulation
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Different pressure levels cover whole
operational range and hardware features
of investigated airbag

Standard Airbag Validation

November 14, 2023 20231110_EqOP_Validation_03.pptx9

 Total CORA-rating of ≥0.9 (all loadcases) requested by all German OEMs 
according method of „Arbeitskreis“
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Quality of System Model
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FMVSS 208 Example for the validity of
the simulation model of a 
customer restraint system
compared to car crashes
at final state (confidence
matrix). The model is not 
predictive but shows right
tendencies and was very
helpful for the development
of the restraint system.
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Frontal Crash: Examples for other
Crash-Relevant Components

IP stiffness

Stiffness of floor

Crash behaviour of seat
cushion / seat ramp

Validated = validated to component tests with different loadcases but without rating (CORA / ISO) 
Red = not validated according crash behaviour at all
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Belt system (validated@suppliers)

Collapsible steering column
(validated@OEM?)

Stiffness of steering wheel
(validated@Autoliv only?)
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Side Crash: Examples for other Crash-Relevant Components
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Stiffness of door trim

Opening forces of seat
upholstery

Damage behaviour
of center console
(FarSide-loadcase)

Validated = validated to
component tests with different 
loadcases but without rating
(CORA / ISO) 
Red = not validated according
crash behaviour at all
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Stiffness of seat foam

Stiffness of seat frame

Stiffness of headliner

Deployment of headairbag
Stiffness of seat frame 
(backrest as anchorage
of FarSide-airbag)
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Discussion
 It seems necessary to do validation on component level if a high level of predictivity (level 3) shall be 

reached. 

 Same effort as for requirements on airbag validation (AK-LV36) should be put in the crash behaviour
of all components which highly influence dummy kinematics. Not enough effort has been 
undertaken in this direction so far.  Different load-cases covering loadings of front and side crash 
should be added in this regard. 

 If the existing component regulations would address simulation model requirements, increasing 
administration and costs are foreseen.

 Predicting sled tests or crash tests covering the whole range of possible working points to be 
assessed, and with randomized testing of different scenarios, could be another approach. However, 
here a solution must be found for the following issue:
− Variation of the results from the hardware dummy is high and therefore ratings must use low 

limits. This doesn’t comply with the requirement to assess predictivity of the model. 
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Discussion II
 Establish new regulations on component testing or extend already existing ones.
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Load-caseRegulation
H-Point ManikinUN R.E.3.

Occupant protection from the steering control systemUN R12

Safety-belt anchoragesUN R14

Safety-belts;  sled test with R16-manikin in standard seat and R16 pulse; 50kphUN R16

Seats; quasi-static tests of seatback and headrest; alternatively dynamic test BioRID50MUN R17

Interior fittings (interior head impact)UN R21

Front seat on the struck side;  Belted ES250M; MDB (950kg) 50kph;  PerpendicularUN R95

Front seat on the struck side; WSID50M; Pole side impact 32kph; angledUN R135

Belted driver and front pass;  HIII50M and HIII50M;  Frontal ODB; 40% overlap (driver side of 
vehicle);  56kphUN R94

Belted driver and front pass; HIII50M and HIII5F;   Full frontal; Perpendicular;  50kphUN R137

 Make component testing mandatory in a way that it is needed to proof component 
validation to technical service but leave it open how this is done in detail. 
− Kind of components to be tested should be fixed by regulation
− Technical service would need to have sufficient expertise to judge quality of validation 

method 
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