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Abstract

The electromagnetic noise generated by the motor
when the rotary compressor is operating is mainly due
to the structural resonance phenomenon caused when
the excitation frequency of the motor’s electromagnetic
force is close to the natural frequency of the motor
structure, and is transmitted through the air path
to form electromagnetic noise. This work explains
the electromagnetic noise simulation technique and
verification method of permanent magnet synchronous
motor, and uses computer aided engineering (CAE)
to break down the complex electromagnetic noise
problem into two stages based on the assumption of
multi-physical coupling. The first stage is the coupled
electromagnetic-structural simulation, and the second
stage focuses on the vibro-acoustic analysis. First, a
motor model is established, and model verification
(MV) is performed to confirm the equivalence of the
model. The electromagnetic force of the motor is applied
to the stator structure model as an external excitation
force to complete the first stage of response prediction
(RP) analysis of the magneto-solid coupling. Next, the
structural vibration response under electromagnetic force
excitation is coupled with the external sound field model

to analyze the acoustic response under the vibro-acoustic
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coupling. Finally, it cooperates with the actual motor
test system to measure the vibration and noise during
operation, which serves as a reference for verifying the
correctness of the CAE simulation. The results show that
the vibration and noise characteristics of the motor can be
clearly predicted through magneto-solid-acoustic multi-
physical coupling. This work establishes the simulation
technique and verification process of permanent magnet
synchronous motor noise. It is suitable for the initial
design stage of the motor to quickly identify the abnormal
noise frequency range. While pursuing motor efficiency

indicators, we can keep up good sound performance.

Keywords: Permanent-Magnet Synchronous Motor,
Electromagnetic-Structural Simulation,
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