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Analysis of Magneto-thermal Coupling of
Automotive Permanent Magnet Synchronous Motor

Quan Chenlong', Feng Guosheng', Hao Changsheng', Zhang Wei’, Zhang Yanming’

(1. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Hebei Electric Motor Co. Ltd. , Shijiazhuang 050000, China)

Abstract; As electric vehicles have ever higher requirements for the performance of permanent mag-
net synchronous motors, it is particularly necessary to conduct a magnetic-thermal coupling analysis of
this type of motor. This paper took a 40 kW permanent magnet synchronous motor for logistics vehicles
as the research object. First, an analysis model of the motor was established in RMxprt according to the
structural parameters of the motor, and the finite element method (FEM) was used to analyze the magnetic field
of the motor and calculate the loss of the motor. The temperature field of the motor was analyzed by the method
of magnetic-thermal coupling analysis. The loss of the motor was equivalent to the heat source of the tempera-
ture field of the motor, and the fluid-structure coupling simulated the temperature field distribution of the motor
under rated conditions, which provided an important theoretical basis for the motor design.

Key words: permanent magnet synchronous motor; magneto-thermal coupling; motor loss; fluid

structure coupling



