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Dynamic Meniscus Behavior Influencing on Surface Condition of Products Cast
Continuous Caster with Alternating Magnetic Field Applied from the Outside of a Mold

Kensuke Sassa, Ting-ju L1 and Shigeo Asar

Synopsis :

In order to understand the meniscus behavior in the pool of a continuous caster with high frequency magnetic field
applied from the outside of the mold, a model experimental work was conducted by using molten gallium which has
a low melting point (301.8K). The terms meniscus height, meniscus depth and intermittently contacting distance are
newly defined and measured for precise study of the state of contact between the mold and molten metal. Contacting
pressure between the metal and the mold was calculated and the dynamic meniscus behavior was measured in different
relative positions of the coil and the molten metal surface. The meniscus oscillating conditions to provide a good surface
quality were estimated by examining the relationship between the surface roughness of a cast tin and the dynamic
meniscus behavior. It was found that the meniscus is not stationary but repeats an intermittently contacting between
the mold and the metal. The intermittently contacting distance, the meniscus height and the meniscus depth can be
controlled by theé magnetic field intensity and the relative position of the coil. It is estimated that the intermittently

contacting behavior plays an important role in improving the surface quality of cast ingots.
Key words : electromagnetic processing of materials ; electromagnetic metallurgy ; application of high frequency magnetic field ;
solidification ; continuous casting ; surface quality ; oscillation mark ; intermittently contacting distance.
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Fig. 1. Experimental apparatus.
1-a : Arrangement of measuring equipments.
1-b : Design of rows of holes for electric sensors and transmitting light.
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Fig. 3. Experimental apparatus for continuous casting and dimension of mold and coil.
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Fig. 4. Effect of magnetic field intensity on oscillat-
ing amplitude of molten metal surface.
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