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Dynamic Analysis of Magnetically Levitation System Propelled by Linear Synchronous
Motor

Z

7(:;*

(Ki-Jung Kim)

Abstract - This paper deals with dynamic characteristics of the experimental magnetic levitation vehicle employing LSM(Linear
Synchronous Motor) for propulsion. To predict the dynamic characteristics of the system, the dynamic model which is
composed of the electrical elements such as electromagnets and LSM and mechanical components and is developed based on
multibody dynamics is developed. The resulting system equations of motion for the model are a coupled one representing all
the mechanical and electrical parts. To verify the dynamic model of the system, air gaps are measured in both running tests
and simulation, and the frequency characteristics of air gaps are analyzed. From the results, it can be seen that the frequency
responses are almost the same. Finally, to evaluate the levitation stability and the designed controller, numerical simulations

are carried out.
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Table 1 Specifications of small scaled Maglev system

Item Value

Capacity of levitation force 300 kg
Number of magnets 2 for levitation, 4 for guidance
Number of poles 12 for levitation, 2 for guidance

Nominal air gap 4 mm

L | evitation Electromagnet

Pz

LMS Coils

J8 1 48 APRA AlAY
Fig. 1 The small scaled Maglev vehicle
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Fig. 2 Dynamic model of the small scaled Maglev vehicle
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