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Research on Magneto-Thermal Coupled Methodology of In-Wheel Motor
CHEN Tao,YAN Yecui,MA Qihua,ZHANG Lulu

(School of Automotive Engineering, Shanghai University of Engineering Science , Shanghai 201620, China)

Abstract ; In order to accurately simulate the effect of temperature change of permanent magnet in-wheel motor on motor
performance, a magneto-thermal mutual coupling method combining finite element method and thermal network method
was proposed. The electromagnetic field was simulated by the FEM, the temperature field was simulated by the thermal
network method. The electromagnetic field was coupled to the temperature field and iterated repeatedly until the stable
electromagnetic field and temperature field were generated. This magneto-thermal two-way coupling method was used to
analyze the in-wheel motor prototype and compared with the magneto-thermal one-way coupling simulation results. Under
the rated condition of the motor, the actual temperature rise of the motor was measured, the simulation results show
similarity to the experimental results. At the same time, two-way coupling error rate is lower than the one-way coupling.
The results show that the proposed method can simulate the temperature change of the permanent magnet in-wheel motor
accurately.

Keywords : in-wheel motor; magneto-thermal coupling; FEM( finite element method ) ;thermal network method
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Figure 1 Magnetic thermal mutual

coupling analysis flow chart
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Figure 2 Thermal network of in-wheel motor
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Table 1 Parameters of motor
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Figure 3 2D model of motor and grid division
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Table 2 Maximum magnetic density of

each part of the motor
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Figure 4 Permanent magnet magnetic density diagram
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Table 3 Loss of the motor
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R 101.90 71.58 15.74 192.20

AR 133.70 68.29 15.95 220.90
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Table 4  Simulation of steady state temperature of motor C
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I
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Figure 5 Test device
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Table 5 Comparison of calculated value and

experimental value

S SR/ C PR 223/ %
R E 85.3 8.18
XLl F A 86.7 6.67
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