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Non-Contact Guide for Traveling Elastic Steel Plate Using Electromagnets:
Fundamental Consideration of Electromagnet Placement Using FEM
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These days, users of products manufactured by the continuous steel plates process demand high quality,
and high added value as well as high grade products. In the factory, a continuous thin steel plate subjected to iron and
steel processes is supported by rollers during processes such as rolling, where; the thin steel plate moves along the
rollers at a speed of 10 m/s or more. In the plating process, the steel plate is conveyed 20-50 m in the vertical direction
for drying, during which time it is negligibly supported by rollers or other mechanisms. This results in plating non-
uniformity due to the generation of vibration and other factors, which ultimately degrades productivity. We have
developed a non-contact guide system for a high-speed traveling elastic steel plate in which electromagnetic forces are
applied by actuators at the edges of the plate to control its position. In this work, we focus on the stress static
structure of the traveling steel plate, and designed the optimal non-contact guide in the loop-shaping part on the basis
of analytical results.
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Fig. 2 Schematic illustration of non-contact guide.
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Table 1 Symbols and values.

Symbol Value Symbol Value
M, 0.042 kg L, 2.3x10-2H
Fo, 17N %q., 14.5x10°m™
Ly, 5.0x10° N %G 16.7x10° s*/m”
I,, 0.5A r, 1.0x10* V2
R, 20 Q

(n=1,2,3)

Table 2 Tension on the steel sheet during travel.
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A Fixing
B * Loose side tension
C : Tight side tension
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Fig. 5 Analysis model. '
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Fig. 6 von Mises stress of continuous steel plate.
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Fig. 7 Arrangement of electromagnets.
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Fig. 8 Standard deviation of measured displacement z
(3-electromagnet arrangement).
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Fig. 9 Standard deviation of measured displacement z
(2-electromagnet arrangement).
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