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Abstract: Utilizing ASNSY software, we can build models of permanent magnet motor in steady state operation ac-
cording to the theory of heat transfer. With household 1 kw air-cooled permanent magnet synchronous motor as an ex-
ample, through finite element method to calculate the steady temperature field and electromagnetic loss of the motor.
For the load steady state temperature rise experiment of the motor, the simulation results and experimental results are

basically the same, which account for that method adopted for the motor design and analysis in the motor thermal field
analysis is of certain valuable for engineering application.
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Table 1. Thermal conductivities of motor materials
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Figure 1. Thermal analysis flow chart
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Figure 2. Three-dimensional model of motor
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Figure 3. Three-dimensional model of rotor
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Figure 4. Motor division figure
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Figure 5. Motor heat load
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Figure 6. Curve: stator iron loss
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Figure 7. Curve: rotor eddy loss
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Figure 8. Temperature distribution of stator
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Figure 9. Temperature distribution of rotor
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Figure 10. Household permanent magnet motor prototype
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Table 2. Data of experimental and calculated temperature
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Figure 11. Curve: temperature of stator winding
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