KRB ERSEE & £ OEMEO BT 1793
© 1988 1SLJ
5 s - . - P
AKEGENR BB RH & & £ D& O T # X
I

N T R AT - W WS

Horizontal Electromagnetic Casting of Thin Plate and Its
Stability Analysis

Toshiyuki KOzZUKA, Shigeo ASAl and Iwao MUCHI

Synopsis :

In a horizontal electromagnetic casting ( HEMC ), molten metal which flows out of a nozzle is levitated by
imposing direct electric current and direct magnetic flux. Thus, this process makes it possible not only to
eliminate the surface defects of ingot caused by contacting with mold wall but also to carry out near net
shape casting. The additional advantage of this process is the favorable applicability to the casting of
heavy metals at an expense for investment smaller than that for the conventional vertical electromagnetic
casting (VEMC) already used in the aluminum industry.

In this work, to clarify the fundamental process characteristics of HEMC, experiments for casting thin
plates of Bi-Sn-Zn alloy are conducted, and the theoretical analysis on the process stability is developed.
The HEMC process promises that the products with the desirable shape of the plate and good surface con-

ditions can be obtained under the stable operating conditions determined by the theoretical analysis.
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Fig. 1. Schematic view of experimental apparatus.
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Table 1. Experimental conditions.
Length of levitated part 2~3 mm
Temperature of nozzle tip 433K
Casting speed 0.2~0.3 mm/s
Temperature of cooling gas 273K
Pole gap 40 mm
Magnetic flux density 04T
Imposed electric current 10A
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Photo. 1. Top view of horizontal electromagnetic
cast of thin plate.
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Photo. 2. Cross-sectional shape of a cast thin
plate.
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Photo. 3. Magnified view of thin plate.
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Fig. 4. Schematic view of levitated molten metal
in the cases of (a) JB< pgand (b) JB> pg.
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Fig. 5. Schematic view of deformation of levitated
molten metal in the cases of (a) slit shape and (b)
ellipsoid shape.
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Fig. 6. Effects of the length of levitated molten
metal on the deformation of the width and the
thickness under the cases of the similar shape to
the nozzle slit ( ) and the ellipsoid (- - - -).
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Fig. 11. Force acting to levitated molten metal
due to upward displacement.
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B B: s (T)

F: &N (N/m?)

F,: 0=V Y HOKERS (N)
F,: RERDOEHEBS (N)

g: EHIMEE (m/s?)

Ao

ho : EMIBOWIERA—ED & 3 OFH~» ¥ (m)

J, J: BREE (A/m?)

L: ZaiosnEoE S (m)

l:EmEoES (m)

b LIS L TEETHH7-0DORFEFRE (m)
m:%ﬁ%ﬁtiof@ﬂ%mﬁAuﬁmTéEﬁb
(N/m?)

Pg: REERDICE D CHEMIO ABIAEH T AEHD
(N/m?)

AP: Ef AT 0% (N/m?)

T, T2 AL BITLE 1 BLEFE 2 HEFRE (m)

r3, s MABIZBITAE 1 BLUE 2 EFEFE (m)

S : HRHOWEFE (m®)

S,: 7/ ANHOTOEMBORIRME (m?)

S, : [ - HRE T ORI ORHFE (m?)

tow: BEREOE S BXUME (m)

t wo: AV v PLOE X B L UME (m)

t,, w,: FAFIREE (MLELAT 2 WBE) OF - AT TOHR
REROE S E1E (m)

At, Aw: RIEGRNIC S 2 EREOE S B LUOROER =
(m)

o, dw : MELIC X ABRIEEOE X B X RO LEFE (m)
D ERER S LR ICRAT T AR (m)

cow & StEDH (—)

AR ONE oK S LTEfEoL (=L/S) (1/m)
: KHEERS (N/m)

B OEE (kg/m)
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