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Multi-physics simulation and analysis on electromagnetic
vibration characteristics of an interior permanent magnet

synchronous motor
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Abstract: Permanent magnet synchronous motors are widely used as traction motors for
electric vehicles due to their advantage of high efficiency and high power density. The
electromagnetic vibration and noise of the motor has a direct impact on the NVH
performance of electric vehicles since it is one of the key component of the driveline.
Based on JMAG electromagnetic simulation software and LMS Virtual lab multi-
physics simulation platform, analysis of the characteristics of electromagnetic vibration
of a 48-slot 8-pole interior permanent magnet synchronous motor is performed in this
paper. By further viewing the modal participation factors, it is determined that the
modes that are the major contributor to the vibration response are those modes whose
mode shape are purely in-plane, among which the influence of the breathing mode and
the (0,8) mode with local tooth vibration is crucial.
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