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Abstract : The levitation stability of a Maglev vehicle utilizing electromagnetic suspension is primarily influenced by
the deformation, roughness, and vibration of the guideway. Optimum design for both the vehicle and the guideway is
desirable in order to reduce guideway construction cost, while meeting requirements for stability and ride quality. This
paper presents an analysis of the levitation stability of the UTM-01, an urban Maglev vehicle, using a numerical
simulation. The ODYN/Maglev, a dynamics analysis program, is used to simulate dynamics to evaluate the stability. A
running test of the UTM-01 is also carried out to verify the results of the simulation. Using the simulation results, the
levitation stability of the UTM-01 can be numerically analyzed at a variety of vehicle speeds.
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Photo. 1 Urban Maglev vehicle UTM-01 running over the
elevated guideway
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F : levitation force

A : section area of magnet (m?)

1, : permeability factor

N : number of turns of magnet coil (turn)
i, :nominal current (A)

¢, :nominal air gap (m)

¢ :air gap (m)

v :voltage (V)

R : resistance (§2)

I N D N
Fixed/absolute
_____ Z (_12__51'(1) reference
c(?)
------------ Guideway
| Gap sensor profile
< Electromagnet
Accelerometer
W)
c(t) (1)
Fig. 3 Electromagnetic suspension
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Az(t) : acceleration estimate
Az(t) : velocity estimate
Az(t) : position estimate
Ac(t) : air gap velocity estimate
Ac(t) : air gap estimate

ki, ko, k3, ks Ky @ control gains
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g(t) : position
q(t) : velocity
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Table 1 Properties of the UTM-01 11.04 } ‘
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