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Effect of Magnetic Field from Horizontal Direction
on Magnetically Levitated Steel Plate
(Experimental Consideration of Applied Position of Tension)
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Thin steel plates are widely used in various industrial products, and these products demand plates with
a high-quality surface. However, there is a problem in that surface quality and metal plating are degraded
during transport. As a solution to this, non-contact transport of steel plates electromagnetic force has been
proposed. It was previously confirmed that, by applying a magnetic field in the horizontal direction, the
levitation stability of transported thin steel plates improved under different transport conditions. However, the
positions at which to install the electromagnets in the horizontal direction has not yet been investigated.
Therefore, in this report, we investigated the positions at which a magnetic field should be applied in the
horizontal direction and confirmed that the positions are related to improving the levitation stability of steel

plates.
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Fig. 1 Outline of electromagnetic levitation control system
with horizontal positioning control.
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Fig. 3 Horizontal electromagnetic positioning mechanism.

BWZH->T2HTOREINTRY, SEBOEEHM
e v Y& TORBEZEZ 5 mm (S IEREAAE O HI4 5 5
FHEBA =y b EKFEH I ERD =
Fig. 2 DX D ITEE SN TV D, A5 AL E R & 16
2=y MIFig. 3O L ICHEi+25Z LN TED.
2.2 SR REBHRETIL

A PR o & 25 (b S TZEROE LR oditkick
WIFR DD DRGNS G- 2 2 B Z OIS T 2 7= 8 D
AT NS B AT 2 A& U, SRR & $R1E T i & (AL
521288 OO T b BT 5. KL EO
BRGAN VISR DAL B R OB A 1T 5 HHER (%48 Fig.
8 D i) LEWHNIWREI N &3 S D7 OEF Bl
(%48 Fig. 8 ® L) MW TW D, KM Cl3E B
L% 0.025 A &7 5. BEAGHHIRO 272050 FFe
Rk cEEN 5.

2
DViz=f +f. 8[12 z — phg (6V)
l)—E‘ih3 4 —i_}.z 84 +i
12(1-v?)’ 't Tateyt ot

22T E RO Y v 7% [N/m2], AR O E S [m],
v AT YU, xc MEIROE T OMEFE [m], y:E
R ORTFHmOME [ml, z: BEEOZEMN [m], £: K
ST N R U 72 TR T X 2 AR O AL IR 8> 72 0 1T

Mb2eREF OS] [Nm2], £: KFEHEICERE LT
AT L 5 FEHR O HEALR & & 72 0 2o 2 K- J M o Fk
71 [N/ml, p: 7SR O%E [kg/m?], g: EHMEE [m/s?]
THDH. B, BEREN Y 7~ JMAG % AWV CERA 1
DT WS T &N L, ERATORERE . 2D 21T,
SRR ET D £, L£EFT LY.

T 4= NNy THIHEIT S TWAE Z B B AER
T ONLE T HEHOT B AS R S, ACE R A I
2 X o THERAR SRS CEFIE LT D S E L, (D%
FANWT, #HR D 7= oA E FIRZESE (FDM) 12X - Tt
FWT 5. 20L&, BT T OKE X213 10 mmx10 mm
& LTz, ENMITIC L VG BN ST A DT bdk 7 &
L, E¥T=bh e iRAD L HICER L.

@

2.3 RER
K(DZHANT, FDM (2L B L7k % Fig. 4
IZRT. Fig. 4 5 B O OLRERBE o = 220 mm O &L =
RO x i F AR b RELTZbATWS., LvL, &
L REEE o 22 ICE LTS Z & TR xfihdy
[ D 7= D AT S, SR O 7D d y BT B8 L
TWDZENDND. L, Bea ORI « = 540
mm £ bEL o TLE D LRI DAITERIT yifih
FENZBEI L TLEY, SO y iR o-biniib kK
X< 5. ZOZ ENDAKFESHERAITSEKOPLED B
SESIZ R B L7 T T b B R AR N L3 L
7o R@QVLBHEM U b Jy & A 0 Bk
a DG % Fig. 51277, Fig. 5 725 b EGA 1 ODRIEEE o
BEL 22T 2 & TR O L T bAng LT
ZEeWNnh. LT, EATDRIENE a 23 440 mm 5>
5 540 mm O The b P bl Sh, & 5B
AHLEEEE e #E LT ZETEH bR S EHL
TV ZEDBERTEIZ. mbIebBhZ Ml TE 5 EHA
P CrE EERE O M LS IR TE B

3. BHMEOBEEZELLATLA

3.1 REREE

RE BEEEO VAT A% Fig. 6 1289, % EAE
WMo =y NI 2 OOBEHA & MK E COEMERIET
%72 OB RIS o TR E N THB Y, i
B AN SN Y % P B TR X O Il
LCoh D, AREHMNLERDHIEA = v M7 EAER
fin=y FERUERAEZ 1oL L—YErP o1k
THERR S D, T B ERAT 2 A MTEREEDS 0.5 mm,
EHT 1005 Bl E L7z, Z OB OBEKEIBIZESGES
INTHY, MBERKXOIFHFEMAN L WA hlcdlite X
ICEELTHD. RBEMRA OB L DEME P~
DR G U= fE R, MIERRZE I 1%LL FCh v HilfHRIC

96 Transaction of the Magnetics Society of Japan (Special Issues) Vol.3, No.1, 2019



" 200

y (mm) x (mm) y (mm) x (mm)

(@) =220 mm
(F = 2.4927) (d =460 mm
(£, =1.1636)

y (mm) X (mm)
®) =300 mm
(F=1.7648)

y (mm) X (mm)
(&) a=540 mm
(F=1.1744)

y (mm) x (mm)
y (mm) X (mm)

(© =380 mm
(= 1.3296) (® =620 mm
(£ =1.2069)
Fig. 4 Analytical shape of levitated steel plate
(steady current &=0.025A, h=0.24 mm).
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electromagnet and average deflection. Fig. 6 Electromagnetic levitation control system

with horizontal positioning control.
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Fig. 7 Theoretical model of levitation control of
steel plate.
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