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Abstract

The dynamic eccentricity of the air gap is a very easy fault in the long running of the motor, so it is
very important to study the influence of rotor eccentricity on the motor characteristics. In this pa-
per, the electromagnetic field of permanent magnet synchronous motor (PMSM) with different de-
gree of eccentricity was analyzed by using the finite element analysis method and COMSOL Mul-
tiphysics, and the influence of rotor eccentricity on the key parameters of the motor current and
magnetic flux density was systematically discussed. The simulation results show that the amplitude

SCES| A B BT A BRIC T B KA R P LS T O BT L] RS 0731, 2025, 14(4): 86-94.
DOI: 10.12677/m0s.2025.144267


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2025.144267
https://doi.org/10.12677/mos.2025.144267
https://www.hanspub.org/

FER

of stator current increases significantly with the increase of eccentricity. Especially in the case of
80% dynamic eccentricity, the current spectrum not only has obvious harmonic components, but
also introduces specific characteristic frequencies, especially at the frequency doubling of the fun-
damental frequency, these additional harmonic components will lead to electromagnetic noise and
vibration of the motor, thus affecting the stability and operation efficiency of the motor. At the same
time, the x component of the air gap also increases with the increase of the degree of eccentricity,
which further verifies the significant influence of eccentricity on the magnetic field distribution, and
has certain reference value.
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Figure 1. Diagram of different eccentric faults
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Table 1. Basic para meters of PMSM
= 1. KHEI SR ERSH

ZH HiH

HUE L (V) 48
Hi5E 3 (rpm) 2825
S HL BN 3 E(Vikrpm) 10.47
T (gem?) 215.5

BB % 14

FHEL 3

SE FHME(mm) 104
74 E(mm) 55.6

S BRHEE (mm) 0.5
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Figure 2. PMSM structure diagram
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Figure 3. Motor meshing
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Figure 4. Magnetic flux density mode
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Figure 5. Time domain current waveform

B 5. BRI

1 8 T T T T T T

— KL
16 80%ZN AL |

14 _
12 b .

gm
o

2 w _
0 1 T T i = AN
0 10 20 30 40 50 60 70 80 90 100
Wi (HZ)
Figure 6. Frequency domain current waveform
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Figure 7. Time domain flux density x component
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