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Abstract

This article uses finite element simulation technology to simulate and analyze motor vibration
and noise in a physically coupled field. Firstly, Maxwell was used to simulate the electromagnetic
force density of the motor at a speed of 1500 r/min, and the electromagnetic excitation force in
the frequency domain was obtained through conversion. Next, modal analysis was conducted us-
ing ANSYS to determine the first-order natural frequency of the motor stator as 1632.5 Hz, and the
first six natural frequencies and modal shapes were calculated. Then, the electromagnetic excita-
tion force was used as a remote load combined with modal analysis to perform harmonic response
analysis and obtain the amplitude of the first natural frequency. Finally, through noise analysis, it
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was determined that the noise at a frequency of 2000 Hz was 30.723 dBA. The simulation work in
this article provides a complete analysis process for the design optimization of motor vibration
and noise reduction.
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Figure 1. 3D part drawing of motor stator and rotor
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Figure 2. 2D plan view of motor stator and rotor
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Table 1. Maxwell simulation analysis parameter table
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Figure 3. Torque over time graph
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Figure 4. Air gap magnetic field line distribution diagram
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Figure 5. Distribution map of air gap magnetic density over time and space
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Figure 6. 3D model diagram of stator
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Table 2. Natural frequency of motor stator
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Figure 7. The first six modal shapes
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Figure 8. Data graph of stator tooth excitation force score
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Figure 9. Harmonic response analysis of remote loads
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Figure 10. Harmonic response analysis frequency response function diagram
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Figure 11. 3D noise distribution map
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Figure 12. Noise frequency response diagram
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