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Dynamic modeling and application of air spring for medium-low speed
maglev vehicle

WANG Xiang-ping', L1 Xing', WANG Jian-feng’, WU Shao-pei', DING Wang-cai', LI Guo-fang'
(1. School of Mechatronic Engineering, L.anzhou Jiaotong University, Lanzhou 730070, China;
2. Railway Locomotive and Rolling Stock Department, Baotou Railway Vocational and Technical College,

Baotou 014060, China)

Abstract: Establishing a reasonable air spring dynamic model for medium-low speed maglev vehicle is a necessary condition for the
prediction of its dynamic performance. Based on the basic principles of vibration mechanics and elasticity mechanics, a nonlinear dy-
namic model of medium-low speed maglev vehicle air spring system was established. The system parameters were identified ac-
cording to the test results, and the accuracy of the model was verified by experiments. The difference between the linear model and
the nonlinear model was compared based on the dynamic test results of the line. The results show that the relationship between ver-
tical load, internal pressure and displacement is a cubic function within the range of =70 mm effective stroke, and the relationship
between load and displacement is linear when the effective stroke is larger than 70 mm. The lateral stiffness of maglev vehicle air
spring is very large and can be approximated by piecewise linear method. When the vehicle speed of straight line is greater than 30
km/h and the radius of curve line is less than 100 m, the deviation of linear model calculation results is large, the calculation accura-
cy of nonlinear model is significantly higher than equivalent linear model. The research results can provide theoretical basis for the

design and dynamic performance prediction of medium- low speed maglev vehicles.
Key words: medium-low speed maglev vehicle; air spring; rubber balloon; structural feature; dynamic characteristic
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