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ABSTRACT The modeling of full coupling of the temperature, concentration and velocity fields
during solidification of castings is solved using the SIMPLER algorithm. The model is applied into the
large stesl casting to examine the effect of thermosolutal convection on the heat and solute transfer ma-
tions and farther te predict the macrosegregation quantitatively. The natural convection dramatically
alters the shape of the isotherms in muddy zone and the distribution of the solute. Suzuki criterion is
applied to predict the presence of A—segregates,
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Fig.1 Schematic diagram of the simulated casting
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Table 1 Thermophysical properties of Fe—C casting

Concentration of C Solutal expansion
masg fraction coefficient, 3., 104

Thermal expansion
coefficient, g, 104

Mess diffusivity
in liquid, Dy, 10~? m3/s

0.8 110

4 2

Mass difusivity Thermal conductivity
in solid, D,, m?/s in liquid, xj, W/{m-K)

Thermal conductivity Kinematic viscosity
in solid, x,, W/{m-K) 710~ kg/(m-s)

5.6 27

30 0.6
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Fig.2 The results of full coupling of heat, momentum and mass fields in steel ingot during solidification fields
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