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Effects of Vertical and Lateral Motion on Levitation Magnet System

BH OE OSF-#E K M
(Guee-Soo Cha - Dong-Jin Bae)

Abstract - Magnet core and rail of a magnetically levitated vehicle are usually made
of highly conductive materials. Accordingly, eddy currents are induced in those
members. Eddy currents often lead to a decrement of levitation and guidance force.
This paper has calculated the decrement of both forces due to eddy current generated
by magnet’s vertical and lateral motion. U-shaped electromagnet and rail were chosen
as a model of 2D finite element analysis. Calculated results proved that both forces
dropped significantly at high speed. Consequently, effects of eddy current should be
considered in designing the magnet and control system.
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Fig. 1 Electromagnet and U-shaped rail
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Fig. 2 Dimension of analysis model
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Fig. 3 Mesh diagram, gap=10[mm], d=0[mm]
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Fig. 6 Levitation force against vertical motion
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Fig. 8 Levitation force against lateral motion
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Fig. 9 Guidance Force against lateral motion
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