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Optimization of Air-Gap Magnetic Field of Five-Phase IPMSM with
Third Harmonic Injection Based on Rotor Shape Optimization Design *

LI Yuan, WANG Xuping, BAI Yinru, JING Shaoyong
( College of Electrical and Power Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The torque density of five-phase permanent magnet synchronous motor (PMSM) can be increased by
injecting the third harmonic current. Besides the third harmonic, weakening the other spatial harmonics generated by
the permanent magnet can reduce the torque ripple, vibration and noise of the motor. Therefore, an optimization
design method of rotor shape is proposed for the third harmonic injection five-phase interior permanent magnet
synchronous motor (IPMSM). The analytical expression of the rotor core shape is deduced theoretically, and the
finite element model is built according to the motor parameters. The air-gap flux density harmonic content and torque
ripple of the optimized motor model are obtained. The motor models before and after optimization are compared in
simulation, and the simulation results are consistent with the theoretical analysis, proving the significant optimization
effect of air-gap magnetic field.
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