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Calculation and analysis of vehicle vibration and noise of Permanent magnet

synchronous motor applied in electric vehicle
LI Xiaohua,HUANG Surong,LI Liangzi
(School of mechatronic engineering and automation,shanghai university,shanghai 200072 china)
(Electric power engineering, shanghai university of electric power,shanghai 200093 china)

Abstract: To define the characteristics of NVH(noise, vibration, and harshness) in the process of electric vehicle
motor designing, the principle and feature of the space radial force wave of the motor are analyzed qualitatively
based on the motor electromagnetic field theory. According to its features, a method to analyze the NVH of the
motor with modal superposition is proposed. The NVH characteristics of a permanent magnet synchronous motor
are calculated with this method. Harmonic responses of main radial force waves at different frequencies are first
calculated separately with finite element software electromagnetic and structural coupling analysis method, and
then superposed to produce the estimates of the vibration and noise of the motor within its operating range. Finally,
the accuracy of the calculation method and the correctness of the theoretical analysis are verified by the
comparison between the calculation and the experimental results.

Keywords: Permanent magnet synchronous motor; Vibration and noise; Electromechanical coupling; Modal
superposition; Hammer modal experiments
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Tab 1 Technical parameters of the prototype structure
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