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Electromagnetic levitation for flexible steel plate using magnetic field from
horizontal direction (Fundamental consideration on vibration
characteristic in levitating)
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Deterioration in the surface quality of steel plates is a problem because steel plates are transported by
contact with a roller. A non-contact way of transporting steel plates using electromagnetic force has been proposed as
a solution to these problems. In the previous system for magnetically levitating flexible steel plates, it was difficult to
levitate thinner steel plates because of the deflection of the steel plates during levitation. To solve this problem, an
edge-supported electromagnetic levitation system was proposed. This system is suitable for flexible steel plates and
uses electromagnets installed in the horizontal direction. These electromagnets create tension force and suspension
force that acts on the steel plates. It is possible to reduce the vibration of flexible steel plates because the tension force
suppresses the deflection of the plates. In this paper, the characteristics of tension force on steel plates were
investigated by electromagnetic field analysis. Moreover, the relationship between tension force and the reduction in
vibration was investigated by experiments using a magnetic levitation system.
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Fig. 4 Statement of levitating of flexible steel plate.
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Fig. 5 Vertical suspension force 7 and horizontal tension force
Fxfor steel plate at levitating.
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Fig. 7 Finite element method for magnetic field analysis.
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Fig. 8 Horizontal tension force at condition of steady current
and thickness of steel plate.
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Fig. 9 Control model of Electromagnetic levitation system.

Table1 Feedback gains of experiments.
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Fig. 10 Time histories of vertical displacement (steady current:
0.9A).
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