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Research on Multi—objective Constrained Transverse Semi— active
Control Algorithm for High—speed Trains

Chen Chunjun’?, Chen Rentao'
(1. School of Mechanical Engineering, Southwest Jiaotong University, Chengdu 610031, China; 2. Technology and
Equipment of Rail Transit Operation and Maintenance Key Laboratory of Sichuan Province, Chengdu 610031, China)

Abstract: The research on the lateral semi—active control of high—speed train is mainly aimed at improving the lateral running
stability of the train body. However, the coupling vibration between the vehicle body and other components is transmitted through
the connection between the two suspension systems and the first suspension system. Therefore, semi— active control, while impro-
ving the lateral stability of the vehicle body, will lead to the intensified transverse vibration of the frame and the transverse action of
the wheel and rail, thus increasing the derailment coefficient of the train and making the train operation safety performance worse. To
solve this problem, put forward in the virtual inertial damping semi— active control and derailment semi— active control, on the basis
of the design constraints of the two control loops multi— objective hybrid semi— active control algorithm, in the realization of train
transverse semi— active control at the same time, improve smoothness of control the deterioration of derailment coefficient, in order to
improve stationarity and train derailment safety performance at the same time. In addition, Simpack was used to establish the multi—
rigid body dynamics model of a high— speed train, and Matlab/Simulink was used to establish the co— simulation analysis system to
study the lateral semi—active control of the vehicle body. The results show that the peak and root mean square values of lateral vi-
bration acceleration of the vehicle body are reduced by 36 % and 34 % respectively, the stability is improved by 15% , and the derail-
ment coefficient is reduced by 17%. It can be seen that the multi—objective constrained semi—active control algorithm can not only
effectively restrain the lateral vibration of the vehicle body, but also improve the train running stability. It can also reduce the derail-
ment coefficient and improve the safety of train operation.

Keywords: high—speed trains; lateral stationarity; derailment coefficient; semi—active control; multiple objective constraint
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