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Parametric study of automotive airbag pyrotechnic inflator
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Abstract- In most airbag systems, the gaseous mixture that fills up the airbag is produced by the fast combustion of a
propellant in a combustion chamber called inflator. In this paper, the numerical study of combustion process in a
pyrotechnic inflator was carried out based on a zero-dimensional multi zones model. The parametric study shows that
the performance of inflator is more affected by the propellant characteristics such as mass, combustion index, and
propellant temperature coefficient and is not significantly influenced by hardware elements of inflator. In order to
simulate hybrid pyrotechnic inflator, the initial pressure of gas plenum was increased by 25 to 50 times. As a result, the
performance both in combustion chamber and in discharge tank decreased. This lower temperature leads to a higher
thermal efficiency.

Keyword: Airbag, Propellant, Inflator, Numerical Simulation, Combustion.
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3. Thermal Operation
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1. Propellant
2. Condensed- Phase
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2.Gas Plenum
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1.Rupture Film
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1. Choked Flow
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2. SaintRobert’s Law
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1. Surface Regression
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1. Temperature Coefficient
2. Specitied Ignition Temperature
3. Flow Work
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