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Analysis on Radial Exciting Force Wave and Vibration of
Permanent Magnet Synchronous Motor with Skewed Slots

ZHAN Yusheng, ZHU Houquan, ZHOU Guihou
( Wuhan Institute of Marine Electric Propulsion, Wuhan 430064, China)

Abstract: Finite element simulation was adopted to analyze the radial air gap flux density and the radial
electromagnetic exciting force wave of a 16-slot 96-pole surface mounted permanent magnet synchronous motor
(PMSM) under the straight and skewed slots couditions. The no-load vibration of these two structures was simulated
through coupled harmonic response analysis. The accuracy correctness of the simulation was proved by experiment.
The expecnnest result showed that the no-load vibration frequency matched the frequency of the force wave. The
amplitude of the low-order force wave especially whose order equalled the slot number could be effectively reduced by
using skewed slots, and the vibration of the PMSM was effectively reduced as well.
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