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Shape Control of Molten Metal Puddle by Directly Imposing Electric Field
between Rolls and Magnetic Field in the Casting Direction in Twin Roll

Process

Masayuki KawacHI, Kazuyuki CHIYOTANI and Shigeo ASAI

Synopsis :

A new process to control the side edge shape of molten metal puddle is proposed in which direct electric
field imposed between rolls and direct magnetic field applied in the casting direction induce electromagnetic
force in molten metal puddle. The experimental works were carried out to clarify the possibilities of hold-
ing molten metal at side edge and of controlling the side edge shape by the electromagnetic force. It was
found that the holding height of meniscus can be controlled by the direct electric current as an operating
parameter. This method to hold molten metal at side edge is named an electromagnetic dam. And it was
noticed that using the shape control function of electromagnetism the saw shape edge on cast sheet, which is
attributed to the instability of meniscus, becomes smoother than that obtained by the previously proposed
process in which only direct magnetic field was imposed to suppress the saw shape edge. The experimental
data verify the mathematical model of the electromagnetic dam which can predict the holding height of
meniscus position of molten metal puddle from electric current, magnetic field and casting velocity.

Key words : direct casting; twin roll; shape control of molten metal; electromagnetic processing of
materials ; electromagnetic force ; electromagnetic dam.
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Fig. 1. Schematic view showing the principle of
shape control of molten metal puddle (front view of
roll).
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Fig. 2. Experimental apparatus twin roll process.
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Fig. 4. Procedure to record the behaviour of
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Fig. 6. Effects of direct electric current on the
height of molten metal puddle.
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Fig. 7. Effects of direct electric current density
on the height of molten metal puddle.
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(a) Without electromagnetic force
(b) Electromagnetic force was imposed on right side, not left one

Photo. 3. Views of edge shape of the cast sheets.
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Fig. 8. Control principle of saw edge shape of
molten metal puddle (front view of roll).
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