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Study on Electromechanical Coupling Vibration of Traction Drive
System of High-speed Train and Its Influence Factor

ZHAO Xinying' . YANG Zhongping'» LIN Fei', LI Xiangfei’, ZHANG Zhigiang®, JIAO Jinghai’
(1. School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China;
2. CRRC Qingdao Sifang Co. , Ltd. , Qingdao 266000, China)

Abstract; Traction drive system of high-speed train is a typical electromechanical coupling system. The systems
are prone to vibrate along the direction of rotation due to their elasticity. In this paper, the electromechanical
coupling vibration of the traction drive system and its influence factor were analyzed. Firstly, the mechanical
structure of the drive systen in high-speed train was simplified into a two-mass model. The traction drive
system model of high-speed train was established to analyze resonant frequency, system stability and influence
parameters, where the influence of the parameters of speed controller and electric current loop on stability was
particularly analyzed. Secondly, based on the analysis of the two-mass model, the torsion-bending coupled
vibration model considering the elastic suspension of the gear box was established, which transformed system
electrical oscillation into mechanical vibration, and analyzed the influence of the electrical parameters of the
system on the vibration. Finally, a 1. 1 kW electromechanical coupling vibration experimental platform was
established to represent the shaft torsional vibration and prove the effect of influence factors.
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