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Design and thrust optimization of double-sided flat permanent magnet linear
synchronous motor with the same number of poles and slots

QIAO Jijun"?, CHEN Jinhua®, YANG Jiutong®, LI Rong’, QIAO Hai*'
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Ningbo Institute of Materials Technology and Engineering, Chinese Academy of Sciences, Ningbo 315201, China )

Abstract: To reduce the thrust ripple of linear motor, a double-sided flat permanent magnet linear synchronous
motor (PMLSM) with the same number of poles and slots is proposed, and different methods are used to
optimize its structural parameters. To determine the electromagnetic design scheme, an electromagnetic design
formula suitable for this motor is derived based on the characteristics of the double-sided flat PMLSM and the
design method of rotating motors, and a two-dimensional finite element simulation model is established for
analysis and verification. Then, Taguchi method is used to screen the optimization variables, and both the single-
parameter sweeping method as well as the particle swarm algorithm based on Kriging surrogate model are
adopted for the optimization. The results show that under the premise of ensuring a thrust not less than 600 N,
thrust ripple is significantly reduced while reducing permanent magnet usage by 13%.

Key words: same number of poles and slots; permanent magnet linear synchronous motor; thrust optimization
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