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2

DUAN Jiaheng'*, ZHANG Kunlun'?®, LUO Cheng'?®, LI Songqi"
(1. Key Laboratory of Magnetic Suspension Technology and Maglev Vehicle, Ministry of Education,
Chengdu 610031, China;
2. College of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: A novel topology of air-core permanent magnet linear synchronous motor ( PMLSM) which has an
asymmetrical double-side trapezoidal permanent magnet (PM) stator was proposed in this paper. Firstly, a 3-D magnetic
field analytical model of one trapezoidal PM was established based on the theory of magnetic charge, and a 3-D model of
the flux distribution in the air-gap of a double-side PMLSM could be obtained by the superposition principle. Expressions of
the back electromotive force and the electromagnetic force are derived with considering the transverse end effect of the coil.
The analytical model was used for evaluating and optimizing the distribution of air-gap flux density harmonics.
Subsequently, the proposed model was verified by a 3-D finite element analytical model to demonstrate its accuracy.
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