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A Study on the reduction of cogging force of stationary discontinuous armature Permanent
Magnet Linear Synchronous Motor by change in Auxiliary pole

Kyu-myung Lee - Yong-jae Kim~
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ABSTRACT

The stationary discontinuous armatures that are used in permanent magnet linear synchronous motors (PM-LSMs) have been
proposed as a driving source for transportation systems. However, the stationary discontinuous armature PM-LSM contains the outlet
edges which always exist as a result of the discontinuous arrangement of the armature. For this reason, the outlet edge cogging
force generated between the armature’s core and the mover’s permanent magnet. This paper contemplated the outlet cogging force
according to 2-D numerical analysis by FEM. We installed the auxiliary pole for in order to minimize the outlet cogging force.

I E

permanent magnet linear synchronous motor, auxiliary pole, outlet edge cogging force,
stationary discontinuous armature. 2D numerical analysis.
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Units: (mm)
Mover with PM

6500

Armature  Freewheeling

2000

300
W A

Freewheeling
2000

Accelerator Re-accelerator Decelerator
a7 1. MI|XE 2ot R dhale] A XEA 2L of
7| 2H
Fig. 1 Permanent magnet linear synchronous motor
with stationary discontinuous armature
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Table 1. Specifications of permanent magnet linear
synchronous motor
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Fig. 5 Proposed model: (a) side view of the armature
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Fig. 6 Shape in case of installed of proposed auxiliary
pole on the standard of mover's outlet edge: (a)
proposed model#1, (b) proposed model#2, (c)
proposed model#3, (d) proposed model#4, (e)
proposed model#5

-

Cogging force Fc(N)
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Fig. 7 Waveforms of cogging force in case of installed
of auxiliary pole on the standard of mover's outlet
edge
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