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A Study of Gas Flow Behavior in Airbag Deployment Simulation
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Abstract

Airbag deployment simulations have been utilized as an important technique to predict occupant
protection performance in development and design stages. One of key elements of the airbag
deployment behavior is gas flow behavior of jets from inflator. In this study, in order to understand
the gas flow behavior of disk type inflator for driver side airbags, visualization experiments were
conducted using the schlieren method. The gas flow from the inflator with a retainer has been found
to have a strong directivity. Then, the gas flow simulations were conducted with a general purpose
finite element program, LS-DYNA, it was possible to obtain good reproducibilities. For reproduction,
it was found that jet direction and cone angle of gas diffusion were essential elements. Furthermore,
comparison between simulations and experiments were conducted for deployment behavior of driver
side airbags, the effect of the gas flow on deployment behavior was analyzed. It was found from the
results that the reproduction of the gas flow from inflator was a major factor for reproduction on
deployment behavior of driver side airbags.
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No. Parameter Without retainer With retainer
1 Initial direction of gas Radial Radial / Axial

flow

2 Cone angle at orifices Inactive / 16° 25° Inactive /0.1~ 25°

3 Friction factor 0 (default) 0 ~ -0.2

4 Dynamic scaling of Inactive / Inactive /
patricle Active Active

CV method / CV method /

Initial inside airb;

5 Initial gas inside airbag Particle Particle

6 Number of orifices 16 16/4

7 Treatment of gas Mixed / Mixed /
components Multiple Multiple
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