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Research on a Simulation Method for the Impact Resistance Performance of Sealed Airbags

Zhou Hao, Lai Shenwei, Li Wenbo, Yan Xiaochao, Bao Jianping
Hangyu Life-Saving Equipment Co., Ltd., Xiangyang, Hubei 441003, China

Abstract: Airbags have the advantages of small size, light weight, and easy control, and are being widely applied in shock
absorption and vibration isolation for large aerospace equipment with limited installation space, as well as in landing
cushioning for the airdrop of aviation and military supplies. To address the industry challenge of developing a simulation
method for the impact resistance performance of sealed airbags that offers high computational efficiency, good convergence,
and suitability for practical engineering applications, this paper first establishes impact resistance mathematical models for
airbags with multiple configurations based on kinematic theory, engineering thermodynamics, and fluid mechanics equations.
Then, the established mathematical models are evaluated through finite element simulations and physical tests under typical
operating conditions. The results show that the mathematical models have a high level of reliability. Finally, a simulation
platform for the impact resistance performance of sealed airbags is developed using Qt and VS2010. The research findings can
greatly enhance the forward design capability of airbag products and shorten the research and development cycle,
demonstrating important practical application value.
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