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Stator Structure Design of Low Vibration and Noise of
Integral Slot Synchronous Motor *

DU Meng, LUO Jian, MA Hongtai, FAN Yingpeng, WANG Danni
(School of Mechanical and Electrical Engineering and Automation, Shanghai University,

Shanghai 200072, China)

Abstract: Aiming at the problem of electromagnetic vibration and noise of the motor, based on the basic theories
of electromagnetic vibration noise, the finite element simulation method of electromagnetic-structural weak coupling
was used to analyze the radial electromagnetic force density of a permanent magnet synchronous traction motor with 12
poles and 72 slots under the conditions of different aspect ratios, slot widths and comprehensive changes of both
factors. At the same time, electromagnetic-structure coupled field analysis was performed on the whole motor to study
the structural vibration displacement with the stator aspect ratio, slot width and comprehensive changes of both factors.
By comprehensively comparing and analyzing the two simulation results, the variation law of the electromagnetic
vibration noise about the aspect ratio and the slot width of the stator structure was given. Finally, the physical
prototype was subjected to vibration detection and spectrum analysis under rated load conditions, and the results were
compared with simulation values to verify the accuracy of simulation experiments.
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