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Noncontact Guide System for Elastic Steel Plates:

Fundamental Considerations on High-Speed Travel
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Recently, along with high-end products, users have
come to demand steel plates with high quality and high
added value manufactured by a continuous steel plate
process. In the factory, a continuous thin steel plate
subjected to iron and steel processes is supported by a
series of rollers during processes such as rolling. In the
plating process, the steel plate is conveyed 20—50 m in
the vertical direction for drying, during which time it is

not supported by rollers or other mechanisms. Therefore,

plating nonuniformity due to the generation of vibration
and other factors prevents an increase in productivity.
To solve this problem, we developed a noncontact guide
system for high-speed traveling steel plates in which
electromagnetic forces are applied at the edges of the
steel plates. The control performance in replacing the
electromagnet with a permanent magnet, moreover thus
eliminating the running cost, was examined, and the
efficacy of the proposed system was verified by
experiments.
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Fig. 1 Noncontact guide system for a traveling steel belt
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Fig. 2 Specification of the electromagnet core.
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Fig.3 Layout of electromagnets and permanent magnets.
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Fig.4 Specification of the permanent magnet.
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Fig.§S Control system of the noncontact guide.
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Fig.6 Experimental apparatus for a one~degree-of-ficedom system.
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Table 1 Measured system parameters.

Without With
electromagnet or With permanent magnet
permanent magnet i (= 17 mm)
Natural requency 121 41 412
[Hz]
Damping ratio 1.10 % 107 6.08 x 107 585« 107
Spring coeffcint 099 16 16
[Nmvrad)
Dampmg
coefficient 290 x 10° 530 % 10° 52010
{Nms]
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