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A Study on the Stator-Mover Structure of Linear Synchronous Motor for 600km/h
Very High Speed Train
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Abstract Recently, an interest in a hybrid system combining only the merits of the conventional wheel-rail
system and Maglev propulsion system is growing as an alternative to high-speed maglev train. This hybrid-
type system is based on wheel-rail method, but it enables to overcome the speed limitation by adhesion
because it is operated by a non-contact method using a linear motor as a propulsion system and reduce the
overall construction costs by its compatibility with the conventional railway systems. Therefore, design
models of each coreless-typed Linear Synchronous Motor (LSM) with various distributed and concentrated
windings for 600 km/h very high speed train maintaining the conventional wheel-rail method is derived, and
a comparative analysis on electromagnetic characteristics of each model is finally conducted in this paper.
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Fig. 2 Concept of the structure of the coreless-typed LSM for 600km/h VHST
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Fig. 3 Required traction force and running resistance curves of 600km/h VHST



Table 1 DESIGN RESULTS OF CORELESS-TYPED LSM FOR 600KM/H VHST

Content Quantity Unit Content Quantity Unit
Total Output Power (12 Module) 26.24 MW Input Current (342/660kmph) 2417 /1279 A
Thrust Force (342/660kmph) 276 /143 kN Airgap / Pole Pitch 0.07/1.2 m
Frequency (342/660kmph) 39.6/76.4 Hz Magnet Pole Number per Module 4 poles
Input Phase Voltage (342/660kmph) 15041 /20386 Vrms Magnet MMF 800 kAturns
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Fig. 4 Winding methods of the ground coil for the coreless-typed LSM
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Table 2 Analysis results of electromagnetic characteristics on each coreless LSM model

Distributed Concentrated Concentrated Concentrated
CONTENTS Winding Winding Winding Winding
Model Model 1 Model 2 Model 3
Thrust Force [kN/Pole] 3.74 2.58 3.77 2.72
349km/h Thrust Force Ripple [kN,/Pole] 1.10 3.95 6.57 3.74
Normal Force [[kN/Pole] -0.43 0.94 1.53 4.44
Normal Force Ripple [kN,,/Pole] 1.15 4.04 5.68 3.45
Thrust Force [kN/Pole] 1.98 1.39 2.00 1.26
660km/h Thrust Force Ripple [kN,,/Pole] 0.63 2.43 3.68 2.05
Normal Force [[kN] -0.39 0.24 0.64 2.13
Normal Force Ripple [kN,/Pole] 0.68 2.68 3.50 2.00
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Fig. 5 Force property of the concentrated winding model 2 (@342km/h)
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Fig. 6 Force property of the distributed winding model and concentrated winding model 1 (@342km/h, 5.75kN)



Table 3 Ground coil current of each coreless LSM model on the rated load

MODEL Ground Coil Thrust Force
Current [A] [kN/Pole]
Distributed Winding 342km/h 4000 5.83
Model 660km/h 2040 3.00
Concentrated Winding 342km/h 7300 5.79
Model 1 660km/h 3800 3.03
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