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Abstract
In the thin steel plates which are used in many industrial products, including those of the automobile industry, flaws on the

plate surface and peeling during the surface treatment process are induced due to the use of many rollers in the conveyance
process. These lead to deterioration of the quality of the plate surface. In order to solve this problem, the authors proposed a
magnetic levitation control method for rectangular thin steel plates, the circumference of which is not supported and which is
most likely to generate elastic vibration, and reported the feasibility of the method. However, there is the risk that side
slipping and dropping of the plate may occur due to inertial force, since there is no restraint in the horizontal direction when
the plate is supported without contact only in the vertical direction. In this report, we examine the change in the levitation
performance during conveyance, with the addition of positioning control in its horizontal direction.

Keywords: Electromagnetic Levitation Control, Steel Plate, Positioning Control, Elastic Vibration, Digital Control, Optimal
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Fig.1 Electromagnetic levitation control system with horizontal
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Fig.2 Conveyance system.

WERIEEMEN Y, BRE SR S EEmE
FREET LI T L —LMEBNORFICS VFTEREB L, &40,
HEROOKEMAEIANVEREY 74— Ky 7 LTHEERMSR
RiEH»O5mm OMBECHREBKELSES. ZOT71L—54
2% Fig2 OL ) CHEBTRICRBELE-V=TE—4%%2A
WTBEISE, flEMSROMIREREIE5.

22 ERAER

AFETE, L IFOEHMOGMEBETCREBELE-EN, HELE
BMAEaANVEREY, TOBRAIIHLTORTZ 41—y
T5H, a—AALT 4 — FRy 7HE#4TH. £ T, Figl lZm
TEO%, MEFRLMNBOSHO L ICHYTIEREYZLSYE
51 BHERLLTETMMETS. RIRICTR LA L S CEER
EFFEE L2 20ERAOPRICEHERRX Y2 an s —
YarviRAEOKEB L. vk, BEBICLIs UM
EMER, 2HEOBNT-BEHCREL THIEHAE»LR LR
SINLBBET D EICLOHEEE~ORBIRIZLALRY
TLEHEBLTVD.
BREGPLOHMBWIIAIZ L » THREXHETIZT—EDRE
BEZRT-N D EERENRTFET D, TIhb0MEFMEN 2
(B 5 &8 H X, BB LT B ARSI AZET
LFBRABIVOEMAERFERXIUTOLICRS.

Electromagnet for

Eddy current type
levitation control

gap sensor

V\ Steel plate
(rigid body)

Fig.3 Theoretical model of levitation control of the steel plate.
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Fig.4 Theoretical model of horizontal positioning control of the
steel plate.
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plate in traveling in the case of using sliding mode control.
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