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Numerical Simulation and Research on Air Reservoir for Air
Suspension

He Zhuping, Zhu Lizhi, Yuan Pengpeng
(Anhui Zhongding Precision Industry Technology Co., Ltd., Xuancheng 242000)

Abstract: This study systematically investigates the pressure—bearing capacity and failure mechanism of air
suspension reservoirs through numerical simulation, burst testing, and theoretical calculation. Based on mnonlinear
material constitutive relations, numerical simulations reveal that when the cylinder wall thickness increases to 2.3 mm,
the maximum equivalent plastic strain reaches 6%, demonstrating sufficient strength to withstand the design pressure of
6 MPa. Burst tests show the actual pressure—bearing of the 2.3 mm thick reservoir reaches 7.29 MPa, with failure
consistently occurring at the nozzle—joint area, correlating perfectly with high—stress zones identified in simulations.
Fracture surfaces exhibit continuous tearing morphology, confirming typical ductile fracture characteristics. Comparative
theoretical calculation indicates the mean diameter formula achieves merely 2.2% deviation from experimental results,
significantly outperforming the Faupel formula, thus validating its superiority for burst pressure prediction in thin—
walled reservoirs.
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