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

Masayuki KAWACHI and Shigeo AsAl

Synopsis :

A new process to control the side edge shape of molten metal puddle is proposed in which direct electric
field imposed in the casting direction and direct magnetic field applied between rolls 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, at the same time, the saw shape edge on cast sheet, which is attributed to the instability of
meniscus, becomes smooth by the function of electromagnetism. This effect stabilizing the edge shape was
explained qualitatively by considering the characteristics of electromagnetic force. The experimental data
verified the mathematical model of the electromagnetic dam which can predict the holding height of menis-
cus position of molten metal puddle from electric current and magnetic field.

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. The principle of shape control of molten
metal puddle (front view of roll) and the coordinate
of a magnefied part.
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Fig. 2. Experimental apparatus of a twin roll
process.
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Fig. 4. Distribution of magnetic field along the
composite roll.
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Fig. 5. Recording angle for the behavior of molten
metal puddle.
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Fig. 6. Schematic views of ‘molten metal puddle.
Table 1. Experimental conditions.
Cast metal Sn
Mass 40 g

Width of cast sheet 20 mm
W, (Width of roll with no magnetic field) 20 mm
Roll rotating rate 60 rpm
Roll materials Plain steel and stainless steel

Roll size 70 $X70 w (mm)
Roll gap 0.10 mm
Imposed electric current ) 0~60 A
Imposed magnetic flux density 1.2T
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Fig. 7. Effect of direct electric current on the
height of molten metal puddle.

x10°
B=10T

10r
€ B=1T
S 5_
< B=01T

B,J:val t ni i
o . val L;IGO nip ponrt'x107
0 1 2

J (Arm?)

Fig. 8. Effect of direct electric current density
and magnetic flux density on the height of molten
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