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The Study on the Characteristic Analysis of Controlled-PM LSM for
Maglev Vehicle
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Abstract - Linear Synchronous Motor has a large airgap comparing with rotary-type motor and
especially, Permanent Magnet Linear Synchronous Motor(PM-LSM) which uses permanent magnet as a
magnetic field, has a very large effective magnet airgap owing to permanent magnet structure.
Accordingly, in case of 2-D analysis of the motor, the analysis error becomes large because leakage
flux by which normal direction of the analysis region can not be considered. In this paper, the
characteristic of PM-LSM for Maglev vehicle is analyzed exactly by 3-D Finite Element Method(3-D
FEM). As the result, the effect of lateral-direction airgap magnetic flux density distribution on the
analysis precision has been investigated and the motor characteristics according to primary motor
parameter have been also made clear quantitatively. The accuracy of 3-D FEM has been confirmed by
comparing the calculated results with the experimental results.
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Fig.1 Experimental model of controlled-PM LSM Maglev vehicle
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Fig. 2 Longitudinal cross section of controlled-PM LSM
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Fig. 3 Analysis region and finite element mesh of the model
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(a) Flux density vector distribution
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(b) The x-component of airgap flux density B,
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(c) The y-component of airgap flux density B,
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(d) The z-component of airgap flux density B,
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Fig. 4 Space distribution of airgap flux density three different position of PM
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Fig. 5 Magnetic flux distribution at the center (y-z plane) of one of middle teeth in Fig. 3
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Fig. 6. Flux density distribution vs. y for a parameter of §,
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