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Analytic Calculation of Air-Gap Magnetic Field of Surface Permanent
Magnet Synchronous Motors with Eccentric Magnet Pole

JIN Yongxing, WANG Aiyuan, SUN Jian, WANG Tao
(School of Electrical Engineering, Shanghai Dianji University, Shanghai 201306, China)

Abstract: An analytical method for the calculation of air-gap magnetic fields in a surface permanent magnet
synchronous motor with eccentric magnet pole by dividing the region into parts was presented. The solution area was
divided into permanent magnet region, air gap region, and stator slot region. Based on the separation variable method ,
the correlation coefficient was obtained by using the boundary conditions of each region. The analytic model could
calculate the distribution of no-load and load magnetic fields with eccentric magnet pole. The calculation results of the
analytical model were compared with those of the finite element analysis. The results showed that the analytical model
had high accuracy.
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