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Research on Control Algorithm of Virtual Composite Damping Ceiling for
High —speed Train Based on Transverse Vibration of Vehicle Body

Chen Rentao', Chen Chunjun'*?
(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 transverse random vibration of a high— speed train is composed of three degrees of freedom of motion, roll and
shake vibration, which is the key to the lateral stability of the train. In order to improve the train lateral running stability, improve
the semi—active control performance. Based on the dynamic model of a high—speed train, the transverse vibration characteristics of
the vehicle body are analyzed, and it is concluded that the aggravation of the transverse vibration is the main reason for the deteriora-
tion of the synthetic transverse vibration and lateral stability of the vehicle body. Based on the analysis of the control effect of the ve-
hicle body composite transverse vibration and the vehicle body transverse vibration as feedback under the traditional ceiling damping
control algorithm, it is concluded that the traditional ceiling damping control algorithm using the vehicle body transverse vibration as
feedback has a better suppression effect on the vehicle body transverse vibration. On this basis, a virtual composite damped ceiling
control algorithm based on the feedback of vehicle body transverse vibration is proposed, and a joint simulation analysis is carried out.
The results show that compared with the passive control, the acceleration peak, root—mean—square value and stability improvement
rate of the vehicle body composite transverse vibration are 46 %, 43% and 19.5% respectively, which are all higher than that of the
traditional control algorithm. It can be seen that the virtual composite damped ceiling control algorithm has better control perform-
ance in restraining the lateral vibration of vehicle body synthesis and improving the lateral stability of vehicle body.

Keywords: high— speed trains; transverse vibration; transverse stationarity; traditional ceiling damping; composite damping
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