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Stability Analysis for Confining Molten Metal Puddle by Electromagnetic Force in Twin Roll Process

Seiji Furunasul and Shigeo Asar

Synopsis

: In order to make use of the electromagnetic force replacing a solid side dam to confine molten metal at the side edges

in a twin roll caster, the stability analysis of an electromagnetic dam, where the vertical free surface of molten metal
is held without any contact with a solid wall, has been studied. The electromagnetic dam which makes use of the
electromagnetic force induced by the static magnetic field and the direct electric current is expected to avoid the
troubles caused by the solid side dams in conventional operations. By using the normal mode method developed in the
perturbation theory, the effects of operational variables such as imposed electric current, imposed magnetic field, and
the imposing direction of magnetic field to that of a wave vector on the stability of the free surface of molten metal
have been studied. This stability analysis derives that the better stability are found in the conditions with the less
electric current, the stronger magnetic field, and the magnetic field parallel to the direction of a wave vector.

Key words : stability analysis ; strip casting ; twin roll ; steel making ; confinement of molten metal ; electromagnetic processing of
materials ; electromagnetic force ; electromagnetic dam.
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Table 1. The physical properties and the system
size adopted in calculation.

Steel density p (kg/m?) : 7.0x103
surface tension 7; (N / m) : 1.84
conductivity ¢ (S/ m) : 0.7x108

Size roll diameter 2L (m) 1.2
width of the cast steel 2W (m) 0.8
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Fig. 4. The relations between the imaginary part of
angular frequency .and the wave number
perpendicular to the horizontal magnetic
field under different imposed electric current
densities.
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under different imposed electric current den-
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