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Numerical Simulation of Molten Steel Flow, Heat Transfer
and Solidification in Slab Mold Under Composite Magnetic
Field
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Abstract: In view of the merits and the insurmountable technical defects of the electromagnetic
stirring (EMS) process and electromagnetic braking (EMBr) process, a split type composite
magnetic field combining EMS and EMBr is applied in this paper to control the flow field and
temperature field in slab continuous casting mold. In this process, a ruler structure of EMBr is
proposed. A three - dimensional numerical simulation model of the molten steel flow and heat
transfer with coupled solidification in slab mold under magnetic field is established. The effect of
the composite magnetic field on the molten steel flow, heat transfer and solidification in mold is
analyzed. The results show that, after applying the composite magnetic field, the velocities of
the upward flow and the downward flow in the mold decrease obviously, the impact depth of the
main stream of molten steel on the narrow surface rises, the upward flow moves down slightly as
a whole, and the molten steel on the meniscus forms a clockwise circulation flow. The overall
temperature distribution in the mold becomes more homogeneous, and the temperature on the
meniscus is almost the same as that without magnetic field. The solidified shell at the outlet of the
mold is more uniform, and its thickness is increased compared with that without magnetic field.
The washing intensity of molten steel jet on the primary solidification shell near the narrow
surface is reduced.

Key words: slab continuous casting mold; electromagnetic stirring (EMS) ; electromagnetic
braking (EMBr) ; heat transfer; numerical simulation
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Fig. 1 Calculation model of the composite magnetic field
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