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Abstract - Recently Permanent Magnet Linear Synchronous Motors(PMLSMs) are widely used for many linear
transportation applications. The PMLSM has many advantages such as simple structure, high speed and thrust. However,
especially in short primary type PMLSM, there exists very large detent force, which makes the thrust force ripple,
undesired vibration and noise. The detent force is composed of the Cogging force and the End force. The Cogging force
comes from the interaction between the permanent magnets and interior teeth of the stator. And the End force acts on
the exterior teeth of the stator by the permanent magnets. Usually End force is larger than Cogging force, so the detent
force is drasically reduced only by reducing the End force. This paper shows the End force is minimized by optimizing
the stator length and chamfering the shape of the exterior teeth of the stator.
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Fig. 1 Reference model for short primary type PMLSM
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Fig. 3 Detent force in short primary type PMLSM
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calculation
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Fig. 7 End force due to both end sides before stator
length optimization
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Fig. 8 End force due to both end sides after stator
length optimization
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Fig. 11 Shape comparison between before and after stator
length optimization
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Table 2 End force

N1 25 50 75 10.0 125
2

05 | 436038

36.2063 | 20.9334 | 14.4814 | 14.7739

15 | 667037 | 544005 | 129636 | 21.1943 | 20.5886

25 | 836430 | 71.1968 | 144728 | 374545 | 40.1700

3 89.9685 | 77.7623 | 156641 | 451672 | 47.7703

6 [108.5646 1103.7638 | 20.4695 | 74.7900 | 78.3457

9 11149776 {115.2737 | 229212 | 90.6057 | 95.6417

100

Approximation errorr

1 1 I I I
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Shape parameter ¢
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Fig. 16 Approximation error with respect to variation of
shape parameter ¢
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Table 3 Coefficient (a)

N 25 50 75 100 125
2

05 | 212534

488623 | -1175.15{ 532.101 | -1163.44

15 |-637.432 | -756.259 | 2635.363 | -935.218 | 3522511
1184.659 | -5715.24

675.489 | -3616.29
2284.129 | -855.327 | 3475676

25 | 921.782
3 |-507.956 | -457.122

6 90.102 | -152.106 | 122.072|-105.231 | -84.114
9 98.141 | -350.232 | 482.863 | -325.497 | 112.176
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