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A Study of Dynamic Modeling of a Magnetic Levitation Vehicle
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ABSTRACT

Interest in advanced vehicles results in correspondingly increased interest in modeling and simulation of the dynamic
behavior of Maglev-type vehicle systems. DADS is a program especially suited for the analysis of multibody mechanical
systems. This paper demonstrates the application of DADS to the dynamic modeling and simulation of such advanced
vehicles. A brief description is made of the modeling requirements of magnetically levitated systems, along with a
summary of some of the related capabilities of DADS. As a case study, an analysis of a vehicle based on the UTMO01
system is presented. This paper shows that the presented modeling technique is applicable to the dynamic characteristics
evaluation and control law design of Maglev- type vehicles.

Key Words : Dynamic Modeling(%3 X &%), Magnetic Levitation(Maglev, X}7]54}), Multibody Mechanical
System(THE A 7] A] A]2®)
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M, :electrical coefficient
M :mass N :magnetic winding
@, : Jacobian A :area
q :acceleration vector
Q :applied force 1. ME
A : Lagrange multiplier
¥ :right side of acceleration A7) AE ZA71Eel o8 FdE &Y
R :reluctance He 87 AsAd Fd wE:sdelnt. Ay
iy :magnet current at steady — state dzks 959 B F2 5Y, dE2AAM A7 A
z, :absolute position at steady — state e g3 d8sE dFn Aok FFIALET
Ade AR Ader =AF ARy

L, :magnetic inductance at (i, z,) ] ]
UTMOI AlEXF2S Adste] AF ¢3 Zo 9

k., k. k., k,,: feedback gains
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Fig. 1 Photo of UTMO01
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