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Fig.1 4C process and the coordinate system
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Fig.2 Comparison of simulation to meniscus
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Fig.3 Meniscus shapes with different inductor currents Fig.4 Meniscus profile at different frequency
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NUMERICAL SIMULATION OF MAGNETIC CONFINEMENT
IN ELECTROMAGNETIC CONTINUOUS CASTING Y

Zeng Dehong Mao Bin E Xuequan
(Institute of Mechanics CAS, Beijing 100080, China)

Abstract In the process of continuous casting, in order to produce the strand without surface
defect, it is very important to control the initial steel solidification to deduce the corrugated
surface vibrated mark. According to the theory of magnetohydrodynamics, the strand without
surface defect can be produced through the “soft contact” betwcen meniscus and the wall of
crystalline cell using magnetic confinement of the “alternative magnetic fields. In the process of
the continuous casting, confirmation of the meniscus shape is not only the essensiai factor of
the magnetic confinement computation, but also the key to ~chieving EM coniinuous casting
successfully. This paper takes square cold crucible cransinuous casting (4-C process) based on the
high frequency electromagnetic field 25 the studying object, deduces a dimensionless equations
taking into account parameiers such #s coil curreat, which describes equilibrium among various
pressures inclu+ing fluid and electromagnetism on the meniscus shape, develops the method of
simulating meniscus t¢ which approach the continuous curved surfaces on base of the isoparametric
transformation. The effects of the coil current, frequency, coil position and slice number of the

crucible on the meniscus shape are numerically studied.

Key words EM continous casting, cold crucible, magnetic confinement, meniscus shape, isopara-

metric transformation, numerical simulation
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