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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. 1. Magnetic levitation system and electromagnet.
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Fig. 2. Electromagnet for magnetic levitation.
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Fig. 3. Analytical model of magnetic levitation system.
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Fig. 4. Magnetic flux density distribution of steel plate.
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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. 8. Attractive force of steel plate (Z-direction).

o

& CIEHNE ENEIT D, 8 IZFBU N THIH TR T -
VAT ATEHEEZIHDLZELEERELTWDLETFIM 400
mm, EFI7ME 100 mm, [E X 0.24 mm OZRERFR O HEE
RLTWD, ZD7, ke FERP D2 RN EEE K
NBOVEIRTHY, KEHTFHERTIT 1.93 A OFERE =
AMCHT Z L TR ETE DL AR LTS, 17, B E
AR 7R BRI CIT BRIkt 2 WA T DRPERIZ & A
M OREEE R L CRY, EBME D EHTRERFEENT
HDHZEMND, KEKFELY AT AICBWTFE Y v 7 7mm
L LEBAICRLERETH D Z LR ENT,

5. f&

i

R CHEFARMR ORIZ H % K E e L, BES
T HOMENIER L-# LWBRE LY AT AR RE
L, TOYAT AOZEME LW TJREIZ O\ CERE
Bz & o TRET 24T o 72, & OFER, FdREIR o JEREfb IRy
EEMAICBW CEMATREREBROHMPANTEITHZ L
MAETH D Z & &R Lic, RE TIIME 024 mm D

ARG E LA, K VREOHWFIER Th > THHE
KRB S L e D B B, RARDWETHEBA
BRThHDHEEZLND, KV AT MIFEENE L TX
FFLTEY, FMIISHFORVIRETH D720, # EFITH
AT DR & 57 FREE~DHEENGLSND, 5%
VAR A O BT O FE 5L 2 FRICERBE TSR T A RO
2B ST, KU RAT A& AW ORE EZ2Z2 e~
DRI O THRFT LTS,

E L

ARBFFEIIARFZT LY b r =2 ZHFFEFTD 2021 5 FEHFFE A
=T v T XREHEICLVERLZLDTH S,

X [

(1) /BJIFNEE, M 3%, BEIESL RS SRR O 78 B s v
AT LOR%E (AT7A4 T 4> 7 F— Nl & 723 EYERE o 55
HIRRET) . ARG SO . 4(2) (2020) p. 122,

(2) /HEEE, BEBT, BIEA PR {0 v 57 2
AETNANREAN Xy v T2 2 AV VBEEE R AT LD
g L ERNFER, BRSmSGED (EFIGEIMGES) . 138(8)
(2018) p. 692.

(3) 0. Guney, A. Bozkurt, and K. Erkan: Centralized Gap Clearance

Control for Maglev Based Steel-Plate Conveyance System,
Advances in Electrical and Computer Engineering, 17(3) (2017)
p. 101.

(4) T. Narita, M. Kida, T. Suzuki, and H. Kato: Study on
Electromagnetic Levitation System for Ultrathin Flexible
Steel Plate Using Magnetic Field from Horizontal Direction,
Journal of the Magnetics Society of Japan, 41(1) (2017) p.
14.

(5) T. Narita, Y. Oda, Y. Ito, and H. Kato: A basic study on
levitation characteristics of metal foil by edge—supported
electromagnetic levitation system, International Journal of
Applied Electromagnetics and Mechanics, 64 (2019) p. 1191.

(6) HHESCA, FHILEIR, HEAEGR., 2~ RXAANAFIEVENT R
Jr~, ANIWFIEE, W EE, ANERRE, AR IES, IS 52 KT
2> & OGS & AT R R ORGSR L (% L o iREh R I 3
T HEMEAIRGET) . BB SRR SRR . 6(1) (2022) p. 14,

_34_



