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Research on Cogging Torque of Surface Permanent Magnet Synchronous
Motor Based on Magnetic Pole Parameters

HONG Tao, BAO Xiaohua, LIU Jiwei, LI Shihao
(School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China)

Abstract: Cogging torque is one of the important problems of permanent magnet motors. Weakening the cogging
torque can reduce torque ripple, reduce electromagnetic noise, and improve motor stability. The cogging torque of the
surface permanent magnet synchronous motor (SPMSM) is studied based on magnetic pole parameters. Based on the
energy method and Fourier decomposition, the cogging torque formulas under different permanent magnet models are
derived. It is found that the change of magnetic pole parameters affects the permanent magnet remanence distribution
in the air gap and the relative permeability of the air gap, thereby changing the cogging torque. Then combined with
the finite element method, the cogging torque of different permanent magnet models is simulated and analyzed. It is
found that the pole-cut structure and combined magnetic poles significantly weaken the cogging torque. The magnetic
pole parameters of these two structures are optimized by the finite element method. The influence of magnetic pole
parameters on other performances of the motor is analyzed. The result shows that reasonable selection of permanent
magnel paramelers can significantly reduce cogging torque while ensuring motor performance.
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