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Abstract: A maglev vehicle of middle—low speed subjected to both a lift force and a guidance force by a U-shaped
single electromagnet is operated over a curved guideway without a guidance controller. Therefore, it is required to
carefully decide the curve shape for preventing contact between the vehicle and the guiderail for the case that a Maglev
vehicle is operated over a curved guideway with a small radius. Specifically, the shape of the transition curve is very
important from the stability viewpoint. This study analyzes the influence of curve shape on maglev stability through
parametric composition of the transition curve during vehicle guidance. To this end, a multibody dynamics—based three-
dimensional Maglev vehicle model was developed. The model was integrated with the vehicle, curved guideway,
electromagnets, and their controllers. Using this model, a realistic parametric study including the curved guideway was
carried out. The results of research should be considered usefully in the design of bogies and the curve shape.
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Fig. 3 Air gap response in the event of contact
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Fig. 5 Maglev train multibody dynamics model
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Fig. 7 EMS(Electromagnetic suspension)
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Table 1 Configurations of the curved guideway

Radius(m) 180

Cant angle(degree) 2.5
Clothoid curve length(m) 25
Vehicle velocity(Km/h) 20
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Fig. 11 Geometry of curved guideway
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Fig. 12 Lateral air gap response at 20km/h
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Table 2 Parameters of curved guideway
Radius(m) 60 110 180
Cant
angle 3,3.5,4,45 2,25,3,35 1.5,2,2.5,3

(degree)

Clothoid
curve 20, 25,30, 35 | 20,25,30,35 | 20,25, 30,35
length(m)
Vehicle
velocity 10, 15,20,25 | 10,20, 30, 40 19, 20;30’ 40,

(Km/h)
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