ARA @7h 2" B4 3T Fs S5 84

Frequency Analysis of an Electromagnetic Suspension System to Variations in
the Height of the Guideway

BYA AR oo BAE FRE
Han, Hyung-Suk  Yim, Bong-Hyuk Lee, Nam-Jin Moon, Seok-Joon Jung, Jung-Hun
ABSTRACT

Electromagnetic suspension, the suspension system used for Maglev trains, is now being applied to urban
and inter-city transportation systems, offering environmental benefits. This suspension system is actively
controlled to stabilize the suspended vehicle as it runs over an elevated guideway, which, for various
reasons, may have deviations in its height. For this reason, frequency responses of the suspension to height
deviations must be predicted in the system design cycle. The equations of motion of the electromagnetic
suspension employing the 5 state feedback control law are derived for frequency analysis. The results of this

paper could be used to determine design requirements for the urban Maglev transportation system currently
under development in Korea.
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: Section area of electromagnet (m’)
o - Permeability factor

N : Number of turn of magnet coil (turn)
ig : Nominal current (A)

¢, : Nominal air gap (m)

¢ : Air gap (m)

v : Voltage (V)

R : Resistance ({2)
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A;I(t) : Acceleration estimate
Azl(t) : Velocity estimate
Az (t) : Position estimate
Aé(t) : Air gap velocity estimate

Ac(t) : Air gap estimate
ki, ko, k4 kg kg o Control gains
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=3 1. Properties of the UTM-01
Item Specification
Carbody mass (kg) 541.67
Bogie mass (kg) 42525
Air spring stiffness (N/m) 23,000
| Damping coefficient (Ns/m) 4250

L ¥ 2. Properties of the levitation control system

ltem Specification Item Specification Item Specification
t Ar X< 1077 k, 495 T; 0.3439
N (Turn) 660 ky 0 Ta 0.000242
A (m) 0.04 k, 26,400 Ts 0.022
R(Q) 1.6 ks 49,500 Vi 143
¢, (m) 0.01 kg 49,500 V; 1.1
iy (A) 20 T, 0.22 Vs 0.22
k, 33 T, 0.011
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1% 6 Frequency responses of the bogie position
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719 5. Frequency responses of the air gap to

to deviations of height of the guideway.

deviations of height of the guideway.

1% 7 Frequency responses of the carbody acceleration to deviations of height of the guideway.
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