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A Method of Optimizing Stator Tooth to Suppress PMSM Torque Ripple
ZHANG Gaofeng,ZHU Yixin, QIAN Xin

(School of Internet of Things Engineering, Jiangnan University , Wuxi, Jiangsu 214122, China)

Abstract ; Permanent magnet synchronous servo motor torque ripple directly affect light industrial equipment control
accuracy of servo system. To solve the problems, an optimization of motor stator crown to reduce PMSM torque ripple
was proposed by the research group. Based on the idea of unequal air gap length, the purpose of this method was to keep
the air gap length of the middle part of the stator crown unchanged, while the air gap length of the two sides becomed
longer, and by reasonably choosing stator tooth crown shape could inhibit the motor torque ripple. A 12-slot 8-pole
PMSM prototype was built with finite element software, by optimizing the stator teeth, electromagnetic torque ripple and
cogging torque were suppressed. The method can optimize torque ripple of PMSM, and it has great significant to design
high performance motor.

Keywords : PMSM ( permanent magnet synchronous motor) ; stator tooth ; torque ripple ; cogging torque
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Figure 1  Motor model
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Figure 2 Stator tooth equivalent model
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Figure 3 Stator tooth optimization
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Figure 4 Cogging torque waveform
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Figure 5 Rated load torque waveform
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Figure 6 Motor characteristics with 8
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