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Experiment for Confining Vertical Free Surface of Molten Metal by Electromagnetic Force
Seiji Furunasur and Shigeo Asar

Synopsis

Key words :

: In order to make use of the electromagnetic force to confine molten metal at the side edges in a twin roll caster, the

model experiment of an electromagnetic dam, where the vertical free surface of molten metal is held without any
contact with a solid wall, has been conducted. The electromagnetic dam makes use of the electromagnetic force
induced by a static magnetic field and a direct electric current. In order to study the effects of operating variables such
as imposed electric current, imposed magnetic field, and the imposing direction of magnetic field on the stability of the
free surface of molten metal, a static model experiment with no metal flow has been conducted by use of molten
Gallium. The theoretical results derived in the previous paper have been confirmed by experimental ones that the
better stability are found in the condition with the less electric current, the stronger magnetic field, and the magnetic
field parallel to the direction of a wave vector in this paper. The feasibility study for confining molten steel in the twin
roll caster has been theoretically predicted that the horizontal magnetic field is superior to the vertical one.

strip casting ; twin roll ; steel making ; confinement of molten metal ; electromagnetic processing of materials ; electro-

magnetic force ; electromagnetic dam.
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Fig. 1. Configuration and the slit size of the vessel
for holding molten metal.
(a)The system when a horizontal magnetic field is applied.
(b)The system when a vertical magnetic field is applied.
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Fig. 2. Schematic view of the experimental appara-
tus.
(a)The system when a horizontal magnetic field is applied.
(b)The system when a vertical magnetic field is applied.
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Fig. 3. Effect of imposed magnetic flux density on
damping coefficient under the condition of
different slit heights in the horizontal mag-
netic field.
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Fig. 4. Effect of imposed electric current on damp-

ing coefficient in the horizontal magnetic
field.
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Fig. 5. Effect of imposed magnetic flux density on
damping coefficient under the condition of
different slit widths in the vertical magnetic
field.
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Fig. 6. Effect of imposed electric current on damp-
ing coefficient in the vertical magnetic field.
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Fig. 7. The relations between the imaginary part of
angular frequency and the wave number
vector when (a) perpendicular to the horizon-
tal magnetic field and (b) parallel to the
horizontal magnetic field.
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Table 1. The comparison between theoretical and
experimental values of a critical wave
length.

Horizontal Vertical
magnetic field | magnetic field
Theoretical 0.015 0.028
value (m)

k1B -

Experimental 0.012 0.012
value (m)

Theoretical 0.26 0.30
value (m)

k/B
Experimental o o

value (m)
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Fig. 8. Effect of the imposed electric current den-
sity on the acceptable maximum height for a
stable holding in a twin roll caster.
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