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(The research to improve Thrust and Levitation Force characteristic of Linear Synchronous
Motor for High—speed Maglev train)
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Abstract

A linear synchronous motor (Linear Synchronous Motor, under LSM) is suitable for Maglev train.
This is 500kmv/h or more for running high-speed propulsion system of high-efficiency, high—output
characteristics. Also, as high—speed running, it is needed solution to reduce output ripple component

cause bad riding like noise and vibration. So this paper was designed 500km/h—class Maglev train and

analyzed characteristics of the LSM base model using finite element analysis method. Further,

improved model is designed to improve characteristics of thrust and levitation force by enforcing

design parameters analysis and sensitivity analysis. And it was applied skew on field in order to

reduce the ripple component still remaining. Skew interpretation of the two—dimensional is proposed

and this is verified by carrying out three-dimensional finite element analysis comparing two values. It

proved to be valid of skew of the two-dimensional analysis.
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Table 1. LSM Based Design Specifications
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Table 2. Input Current and Frequency by the
speed of the LSM

ol ¥ H£x(km/h)| A AF(Ams) | T3 (Hz)
260 1486 150.463
550 823 318.287
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Fig. 2. Levitation Force and Detent Force of Base
Model
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Fig. 3. Back EMF of Base Model
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Fig. 4. Thrust Force and Levitation Force by the
speed of Base Model
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Table 3. The characteristic of Back EMF Thrust
Force and Levitation Force by the speed

1 Module
4% (km/h) 260 550
F(kN) 4.44 2.47
F9 fEFKkN) 3.34 2.62
7= (kN) 38.60 37.36
e & (kN) 3.64 6.43
Q717 = (Vpear) 133.41 260.21
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Table 4. The range of design variables

A et E W9 Step
Mover Yoke Width(mm) 20~100 10
Stator Yoke Width(mm) 50~100 10

Slot Opening (mm) 20~120 10
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Fig. 10. The comparison of Thrust Force
waveform between Base Model and
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Table 5. The characteristic comparison between
Base Model and Improved Model
N2 g A 2
Hi FH(KN) 4.44 4,63
9 & (KkN) 3.34 3.08

Hat A= (KN) 38.6 42.83
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Fig. 13. Thrust Force waveform of 2-dimensional
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Table 6. Comparison output characteristic each of
the Models

4E: A4 23
=4 =4 =g
2 (kN) 4.44 463 4.36
2 g ZkN) 3.34 3.08 0.22
9 fZE(%) 75.23 66.52 5.05
4= (kN) 38.6 42.83 43.02
48 FEKN) 8.64 5.89 0.64
249 g EE(%)| 1375 13.75 1.49
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