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Since the interior permanent magnet synchronous motor (IPMSM) is essential for the driving of the
hybrid-car and electric vehicle, the design of highly efficient IPMSM is enthusiastically requested by the
industrial world from the viewpoint of the carbon neutrality. Because many design parameters are
included in designing IPMSM, it is difficult to automatically determine all parameters. Regarding the
determination of motor structure, the optimization techniques are indispensable. The topology
optimization has the affinity for the deriving the novel structure of IPMSM because the topology of
IPMSM is directly set to the design parameter. Although the sensitivity analysis based on the adjoint
variable method is frequently applied to the topology optimization of IPMSM to reduce the elapsed time
in the magnetostatic field, the sensitivity calculation in nonlinear time domain has not been applied to
the transient analysis of IPMSM from the viewpoint of the difficult implementation caused by the rotor
rotation and change of electromagnetic field in time domain. In this paper, to consider the accurate
effect of three-phase AC circuit to the electromagnetic field characteristics in the steady-state of IPMSM,
the time domain adjoint variable method with the magnetic nonlinearity is proposed. Furthermore, its
method is applied to the topology optimization of IPMSM to enhance the motor output under the
condition that the input power is kept less than the specified value defined in the reference model of
IPMSM.
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ASTUDY ON TOPOLOGY OPTIMIZATION OF IPMSM WITH TIME DOMAIN CHARACTERISTIC USING
COMBINATION USE OF ELECTROMAGNETIC FIELD ANALYSIS STRONGLY COUPLED WITH
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TABLE VI OPTIMIZATION RESULTS
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