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Design of Permanent Magnet-assisted WFSM for Torque Improvement
Junyeol Ryu - Sungwoo Hwang - Myungseop Lim - Jungpyo Hong"

Department of Automotive Engineering, Hanyang University, 222, Wangsimni-ro, Seongdong-gu, Seoul 135-791, Korea

Abstract : In order to improve the performance of Wound Field Synchronous Motor (WFSM), Permanent Magnet
assisted(PM-assisted) WFSM is proposed and investigated in this paper. The effects of the inserted permanent magnet are
increase of the air gap flux and mitigation of the magnetic saturation of iron core. The increase of the air gap flux and
mitigation of the magnetic saturation leads to increase torque. Therefore, the torque of PM-assisted WFSM is improved. To
verify the torque improvement, the most effective position of the permanent magnet insertion in PM-assisted WFSM is decided
by comparing average torques in PM-assisted WFSM with the original one. The torque is calculated by 2-D finite element
analysis. With the result, the PM-assistance is applied to a WFSM designed for Electric Vehicle traction motor. By comparing
the results of simulated average torques of the original WFSM and the PM-assisted WFSM, the improvement of the torque is
figured out.
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Fig. 1 Rotor magnetic flux path of PM-assisted WFSM
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Fig. 2 Positions of permanent magnet insertion
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. 3 The torque of original and PM-assisted models
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Table 1 Electrical input and efficiency

Armature Field
Model Efficiencyl%]
Current [Ams]| Current[Ad]
Original 170 10 94 .56
PM-assist 159.7 10 95.03
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