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摘要： 

模态分析是一种确定结构振动特性的技术，是结构运动学的分析基础，固有频率是结构动力学特性分析中的重要指标。采用有限元法对

电动汽车驱动用电机进行模态分析，通过对电机结构进行适当假设和等效，建立电机结构定子绕组、机壳、端盖以及转子和轴的模态有

限元仿真模型，分析各结构部件对电机固有频率的影响。通过有限元仿真得到电机结构径向各阶模态的固有频率和模态振型，并通过锤

击法模态实验和电机空载噪声频谱验证了有限元分析的准确性。 
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Finite Element Method Modal Analysis of Driving Motor for Electric Vehicle
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Abstract: 

Modal analysis is a technology for vibration characteristic research. It is the foundation for the structural dynamics 
analysis. Natural frequency is a very important performance in structural dynamics analysis. Modal characteristics of the 
electric vehicle (EV) driving motor were investigated by finite element method (FEM). FEM models for modal analysis were 
built for the stator winding, shell, end shield, rotor and shaft by appropriate structure simplification. The influences on 
natural frequencies of the motor were analyzed. Natural frequencies and mode shapes were simulated by FEM. The 
accuracy of the FEM analysis is validated by the modal analysis experiment of hammering method and the no-load noise 
spectrum analysis.
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