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Improvement of Control Characteristics of Permanent Magnet
Linear Synchronous Motor by Finite Element Analysis
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ABSTRACT

In this paper, a control method based on finite element analysis is presented to improve the control characteristics of
the permanent magnet linear synchronous motor (PMLSM). In the control method, additional compensation current is
added to the conventional control current according to the position of mover. The characteristics of thrust ripple
according to the position of mover and the current are analyzed by using finite element method (FEM). And, the value
of current to compensate the thrust ripple due to the cogging force is calculated from the analysis results. The
characteristics according to control method are compared in case of speed control, and to conform the validity of the
presented method, a test set is built and experiments are performed.

Key Words: Permanent magnet linear synchronous motor, Finite element method, Thrust ripple, Compensation
current, Speed control
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Fig. 1 Configuration of moving magnet type PMLSM
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Fig. 2 Coordinate system of PMLSM
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Fig. 4 B-H curves of the stator core and the back iron
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