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Strength Analysis of High—Speed Gearbox Based on Complex Vibration Load
YIN Xiaoliang' , FAN Jun', YANG Jiyou',CAO Lei' ,WANG Mingmeng',

ZHAO Xiaodan' ,ZENG Ying” ,ZHANG Yingbo’
(1. CRRC Changchun Railway Vehicles Co. ,Ltd. , Changchun 130062, China; 2. Key Laboratory of Advanced Technologies of
Materials Ministry of Education,Southwest Jiaotong University, Chengdu 610031, China)

Abstract : Due to the current situation where research on high—speed gearbox only considers motor torque load
or simplified vibration conditions. In this paper, a domestic high—speed gearbox was studied. Through the a-
nalysis of the load condition of axle suspended gearbox, the load cases are determined for strength calculation
of gearbox based on vibration load. By using finite element software, the strength analysis for the box body of
certain rail gearbox is analyzed, and the results are evaluated according to the relevant railway standards. The
results indicate that the gearbox can withstand both the torque load under traction/braking conditions and the
vibration load generated by line excitation during the designed life cycle. The stress amplitude is smaller than
the promised stress amplitude. Thus, the fatigue strength of the box meets the allowable requirements. In this
study, all working conditions were calculated during the strength analysis of the gearbox, which ensured the
reliability of the gearbox design and provided a method for the strength analysis and evaluation of the gearbox
of urban rail and high—speed rail.

Keywords :rail vehicle; gearbox; strength safety analysis; vibration load; finite element analysis



