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Study on Adaptive Backstepping Control of Nonlinear Air
Suspension in High-speed Trains

LI Shuo, MA Shun, LI Yanshan , WANG Yu, CHEN Xiaolong

( CRRC Qingdao Sifang Co., Ltd., Qingdao 266580, Shandong China )

Abstract : Suspension system is an important part of high-speed trains. Aiming at the nonlinear characteristics of the air
suspension of high-speed trains, a nonlinear model is established based on the experimental data of the air spring. Then, the
system parameter uncertainty and external disturbance are considered to carry out the adaptive backstepping control. Simula-
tion results show that the established controller can not only overcome the problem of parameter uncertainty in the nonlinear
model, but also make the system more robust. What’s more, it can reduce the influence of system disturbance, so that the ve-
hicle body can keep low vibration in the operation at different speeds, and the smoothness and comfort of the high-speed
train operation is improved.
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