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Mathematical model establishment for
dynamic stiffness and damp of air spring

GAO Fang
( Department of Technical Sciences ,He'nan Economy and Trade Vocatinal College , Zhengzhou 450018 , China)

Abstract; According to the related theories of kinematics, gas dynamics and gas thermodynamics, the kine-
matical equations for vibration of the air spring,and the differential equation of the gas flow rate through the
damping hole air spring through the damping hole gas were deduced firstly. Then,the mathematical model of
dynamic stiffness and damping was established. The mathematical model showed that the dynamic stiffness
and damping of the air spring were related to the parameters of air chamber volume, damping hole diameter,
initial spring pressure, equivalent working area and cross-sectional area of main air chamber, at the same time
they changed with external vibration frequency. Finally,taking the effect of damping hole diameter on dynam-
ic performance of air spring as the example ,the model was confirmed that it was effective and practical.
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