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Abstract 

Generally, flexible steel plates are transported by rollers. However, the contact between the roller and steel 
plate degrades the surface quality. One of the solutions to the problems is the non-contact transport system by 
magnetic levitation using electromagnetic force. However, flexible steel plate is easy to fall by deflection. 
Therefore, in this paper, magnetic levitation system by changing direction of flexible steel plate was proposed for 
decreasing the deflection of steel plate. Moreover, characteristics of attractive force for flexible steel plate was 
investigated by magnetic field analysis. The results suggested that flexible steel plate is levitated by realizable 
coil current condition. 
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Fig.4 FTIR spectrum of Hipoly pepton solution after 
plasma irradiation (dependence of feed gas and irradiation 
time). 
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Fig. 4. Magnetic flux density distribution of steel plate. 
 

 
  

Fig. 5. Attractive force distribution of steel plate. 
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Fig. 6. Attractive force of steel plate (X-direction). 
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Fig. 7. Attractive force of steel plate (Y-direction). 
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Fig. 1. Magnetic levitation system and electromagnet. 

 

(a)           (b) E  
(a) Coil.            (b) E-type ferrite core.

 
Fig. 2. Electromagnet for magnetic levitation. 
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(a) Overall view of model. 
 

 
(b)  

(b) Analytical condition. 
 

 
Fig. 3. Analytical model of magnetic levitation system. 
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Fig. 4. Magnetic flux density distribution of steel plate. 
 

 
  

Fig. 5. Attractive force distribution of steel plate. 
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Fig. 6. Attractive force of steel plate (X-direction). 
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Fig. 7. Attractive force of steel plate (Y-direction). 
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Fig. 3. Analytical model of magnetic levitation system. 
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Fig. 8. Attractive force of steel plate (Z-direction). 
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