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Torque Characteristics Analysis of Interior Permanent Magnet Synchronous Motor
according to Pole Arc Ratio

K. J. Leer, K. C. Kim, J. I. Lee, J. L. Kwon,
Electro-Mechanical Research Institute in Hyundai Heavy Industries Co., LTD.

Abstract - The torque characteristics of permanent
magnet(PM) motor is varied according to magnet
width . In this paper, the design method of magnet
and magnetic circuit is proposed in order to improve
the torque of Interior Permanent Magnet Synchronous
Motor(IPMSM). This paper presents the effects of
pole arc ratio and salient pole ratio on the torque and
torque ripple in the IPMSM with concentrated

winding.
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Table 1. Specification of IPMSM
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Fig. 1 Analysis model of IPMSM
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Fig. 2 Relation of magnetic and reluctance torque
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Fig. 3 Back EMF according to pole arc ratio
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Table 2 Harmonic analysis according to pole arc ratio
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Fig. 4 Torque characteristics according to pole arc
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Fig. 6 Inductance according to the stator current
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Fig. 7 Back EMF according to the salient ratio
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Fig. 8 Torque according to the load angle
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