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ABSTRACT

The electromagnet in Maglev vehicles controls the voltage in its winding to maintain the air gap,

a clearance between the electromagnet and guideway, within an allowable deviation, with strongly

interacting with the flexible guideway. Thus, the vibration characteristics of guideway plays

important role in dynamics of Maglev vehicles using electromagnet as an active suspension system.

The effects of the guideway's vibrational characteristics on dynamics of the Maglev vehicle

UTM-01 are analyzed. The coupled equations of motion of the vehicle/guideway with 3 DOFs are
derived. Eigenvalues are calculated and frequency response analysis is also performed for a clear

understanding of the dynamic characteristics due to guideway vibration characteristics. To verify
the results, tests of the urban Mgalev vehicle UTM~02 are carried out It is recommended that the

natural frequency of the guideway be minimized and its damping ratio in the Maglev vehicle with a

5-—states feedback control law as a levitation control law.
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Fig.5 Coupling between a moving vehicle and the
guideway

Fig. 6 Single-point suspension on a simply supported
beam
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Table 1 Properties of

3 Wk 57}
& ool 4

the electromagnet

ltem Specification
Carbody mass (kg) 541.67
Bogie mass (kg) 425.25
Air spring stiffness (N/m) 23000
Damping coefficient (Ns/m) 4250

Table 2 Properties of the levitation control system

ltem Specification

Hy 47 %1077
N (Turn) 660

A (m) 0.04

R (@) 1.3

G (m) 0.01

iy (A) 21
k, 27
k, 405
ky 0
k, 28500
k, 40500
Ty 0.22
Tz 0.011
T3 0.3439
Ty 0.000242
Ts 0.022
s 1.43
Ve 1.1
Vi 0.22

Table 3 Properties

of the guideway

Item Specification
E (N/m?) 30,000,000,000
I (m" 0.64673
A m) 1.244
Mass density (kg/m®) 2805
Span length (m) 25
1st modal damping ratio 0.005

Z&/A 18 B Al 33, 20083
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Table 4 Eigenvalues

No. Eigenvalue
R(X) Im(\) Frequency (Hz)
1 ~-56.04 69.93 11.1
2 -0.46 47.12 7.5
-3.94 5.20 0.8
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