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A Study on Comparison of Normal Force and Design Parameters in IPMSM(Interior Permanent Magnet
Synchronous Motor) with Concentrated Winding according to Pole-Slot Combinations

Seung-Hyonng Ha, Soon-O Kwon, Ji-Hyung Bahn, Jae-Woo Jung, Jung-Pyo Hong
Changwon National University

Abstract - Interior Permanent Magnet Synchronous
Motor(IPMSM) have many advantages such as high power
density, wide speed range and so on. With the IPMSM,
miniaturization and energy efficient design can be achieved in
comparison with Surface Permanent Magnet Synchronous
Motor(SPMSM). In order to secure miniaturization and
manufacturing efficiency of the motor, it has concentrated
winding, because concentrated winding can reduce the motor
volume and make manufacturing to be simple compared with the
distributed winding. However, according to the pole-slot
combinations motor parameters can be changed and unexpected
normal force can be generated. Especially, unbalanced normal
force in airgap can cause serious vibration and acoustic problem.
Accordingly, in this paper, normal force and parameters variation
of concentrated winding IPMSM are investigated according to the

pole-slot combinations.
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