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Wave Behavior of Melt in a Continuous Casting Mold with Imposition of Magnetic Field

Tingju Li, Kensuke Sassa and Shigeo Asai
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: Surface quality of continuously cast metal can be improved by imposing high frequency magnetic field from the outside

of a mold. In order to analyze the mechanism of surface quality improvement, the surface wave motion on meniscus
and the contacting behavior between the mold and melt were measured by a laser level meter and by an electrical
circuit method, respectively. These measured data were analyzed by use of the Fourier analysis method. Molten tin
was continuously cast under the condition imposing magnetic field from the outside of the mold and a mathematical
model describing wave motion on meniscus was developed. It was found that the motion of melt is consisted of a
surface wave and a transverse swing which provides the intermittently contacting between the meniscus and the mold,
and the space of ripple marks on the surface of the cast metal is related to frequency of the transverse swing caused
by imposition of magnetic field. Surface quality of the cast metal can be improved by decreasing the wave amplitude
of meniscus.

Oscillation mark ; continuous casting ; surface quality of cast metal ; soft contacting solidification ; electromagnetic
pressure ; electromagnetic processing of materials ; steelmaking.
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Fig. 1. Relative position of metal level and coil.
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Fig. 2. Spectrum of surface wave motion at the
center of a metal pool.
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Fig. 4. Spectrum of mutual-correlation function
between wave motions at the center of a
pool and at meniscus.
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Fig. 6. Relationships between surface roughness
and metal level position and between mean
wave amplitude and metal level position.
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Fig. 3. Appearance of intermittently contacting
between melt and a mold.
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Fig. 7. Aspects of surface wave motion.
a) : Relation between frequency and mode number
b) : Schematic surface shape of molten metal at the mode
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Fig. 8. Model of surface wave of molten metal.
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Fig. 9. Model of transverse swing of molten metal
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