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Abstract: To reduce vibration and noise of the permanent magnet synchronous motor (PMSM) , a
method for optimizing vibration and noise is presented through stator modal planning on the basis
of modelling the stator anisotropy. Firstly, the anisotropic material parameters, which are
sensitive to stator modal frequency, are analyzed and identified according to the modal test of
stator core and assembly. Then, the source of peak values of vibration and noise under rated
conditions is analyzed, and the goal of modal planning for reducing vibration and noise is put
forward based on 2D decomposition of electromagnetic force. Lastly, through the sensitivity
analysis of major stator structure parameters to modal frequency, the thickness of stator yoke is
chosen as the optimization parameter to realize the modal frequency planning. Results indicate
that the stator model shows a good accuracy with anisotropy considered, and the error is within
the limit of 4% compared with the modal test. Through simulation optimization, the maximum
vibration acceleration of the motor is reduced by 58% , and the overall noise level is decreased by
4.3 dB(A).
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