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Electromagnetic-thermal-structure Coupling Analysis

Technology of Brushless DC Slim Motors
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research, electromagnetic-thermal
coupling analysis of a brushless DC slim motor with
double-side airgap stator is performed in order to
obtain the motor temperature distribution during
the effect of thermal

operation. In addition,

deformation of the stator and rotor on airgap length
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is further analyzed as a reference for material
selection and structural design of the stator and rotor.
In order to accurately calculate the thermal loss of
the slim motors, the finite element method is
adopted here. Electromagnetic-thermal-structure
coupling analysis is performed using the ANSYS
software and a simulation platform for thermal
analysis of the electric motor is built. This
simulation platform includes building the geometric
model, meshing, setup of calculation conditions
(initial condition, boundary condition, etc.), solution,
and post-processing. From the result of
electromagnetic simulation of our developed slim
motor, the maximum values of copper and core
losses are about 52 W and 23 W when the input
three-phase current is about 5A. Also, from the

results of thermal simulation analysis, we obtain that

the maximum temperature of the stator is 67.7 ‘C
and the temperature of motor housing is 66.8 ‘C
when the input current is 5 A and the thermal
convection coefficient of air is 10 W/(m2~°C). At the
same time, thermal deformation is analyzed and it is
observed that under these conditions the variation of
the airgap length compared with original airgap

length is very small.
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