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Analysis of Stator Modal of Permanent Magnet Synchronous Motor for Vehicle
Zhang Wei, Wu Wenjiang, Zhang Jiaoqing

(School of Mechanical Engineering, Shijiazhuang Tiedao University. Shijiazhuang 050043, China)

Abstract;: Aiming at the problem of vibration and noise during the operation of electric vehicles, and
taking the vehicle permanent magnet synchronous motor as the research object, the air gap magnetic
density of the motor was analyzed by using the software Ansys Maxwell, and the air gap magnetic field
and radial electromagnetic force of the motor were obtained, then modal analysis was carried out on the
stator of permanent magnet synchronous motor, and the natural frequency of the stator system was ob-
tained. At the same time, modal test was carried out by using hammering method and LMS software,
and the data of finite element simulation and modal test were compared, verifying the accuracy of Finite
Element Modal Analysis. The results show that the modal frequency of the stator structure is quite dif-
ferent from that of the radial electromagnetic wave, and the resonance is not caused by the radial elec-
tromagnetic force, which provides a reference for solving the problem of motor vibration and noise and
optimizing the vehicle NVH performance.

Key words: permanent magnet synchronous motor; stator; finite element method; modal test



