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Cogging torque minimization of axial flux permanent magnet
motor with various slot openings along radial direction

WANG Chao', PENG Bing', ZHEN Dongfang’

(1. School of Electric Engineering, Shenyang University of Technology, Shenyang 110870, China;
2. China Oilfield Services Lid. , Tianjin 300455, China)

Abstract ; Cogging torque not only increases torque ripple, vibration and noise, but also affects control
accuracy. A stator core with various slot openings width along radial direction was proposed to minimize
cogging torque of axial flux permanent magnet ( AFPM) motors. The proposed method divides the stator
core into multiple layers along radial direction, and changes the phase and amplitude of the cogging
torque per layer by changing their slot opening widths, so that the cogging torques between layers cancel
out, or the amplitude of the cogging torque on each layer is minimized, to weaken the total cogging
torque. Based on the proposed method, the influence of radial slot width arrangement on cogging torque
was studied and the rules were summarized, providing a reference for minimizing the cogging torque of the
AFPM motors. The proposed method was employed to optimize the cogging torque of a 10-pole 12-slot
AFPM motor, the optimized cogging torque was reduced from 636. 16 mN + m to 55.80 mN + m, a de-
crease of 91.23% , verifying effectiveness of the proposed method.

Keywords : axial flux motor; permanent magnet motor; cogging torque; torque ripple; various slot open-

ings ; multilayer method
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Fig.2 Cogging torque of conventional AFPM motor
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Fig.3 Influence of a, on cogging torque
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Table 2 Optimization Schemes of phase offset method
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