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Three-Dimensional Analysis of the Coupled Turbulent Flow
and Solidification During a Continuous Casting Process
with Electromagnetic Brake
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Abstract

A three-dimensional coupled turbulent fluid flow and solidification process were analyzed in a
continuous casting process of a steel slab with Electromagnetic Brake(EMBR). A revised low-Reynolds
number k—g turbulence model was used to consider the turbulent effects. The enthalpy-porosity
relation was employed to suppress the velocity within a mushy region. The electromagnetic field was
described by Maxwell equations. The application of EMBR to the mold region results in the decrease
of the transfer of superheat to the narrow face, the increase of temperature in free surface region and
most liquid of submold region, and the higher temperature gradient near the solidifying shell. The
increasing magnetic flux density effects mainly to the surface temperature of the solidifying shell of
narrow face, hardly to the one of wide face. It is seen that in the presence of EMBR a thicker
solidifying shell is obtained at the narrow face of the slab.
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Fig. 1 ga) Schematic of the continuous casting mold with EMBR.

b) Computational domain.
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Fig. 2 Magnetic flux density used for simulation.



1268

Table 1 Thermophysical properties and parameters used for simulation.

I

(/)

Parameters Values Parameters Values

Cast size(2W x2L) 132 m X 02m Mold length 0.70 m

eat transfer coefficient | 1500 W/m?/ Viscosity 62x10° kg/m/s
Heat transfer coefficient i .

weter Sprzf woﬁmc‘l;";i;g 70 W/m?/C Latent heat of fusion 270 kJ/kg
Thermal conductivity 310 W/m?/C Liquidus temperature 1454 C

Specific heat 700 J/kg/T Solidus temperature 1400 C

Density 7000 kg/m® Electrical conductivity® 7.14X10° /2 +m
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