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Abstract: To effectively improve the macrosegregation of continuous casting small square billets based on waste slag steel
smelting, a multiphase solidification model that can directly couple the behaviors of the melt flow, microstructure evolu-
tion, and solute transport in the whole continuous casting process was established. Taking the continuous casting small
square billet with a cross section of 160 mm X 220 mm for 25MnSiV as an example, when the superheat degree decreases
from 45 K to 15 K, the width of equiaxed crystal in the center of continuous casting small square billet increases from 40
mm to 46 mm, and the carbon macrosegregation degree in the billet center at the end of solidification decreases from 1. 23
to 1. 16. Therefor, for improving the macrosegregation, the low superheat casting process should still be used as far as pos-
sible in the continuous casting small square billet production based on waste slag steel smelting. In addition, if the low su-
perheat is maintained during the casting of small square billet, the mechanical reduction near solidification end could be
further applied, and the reduction region could cover the solute enrichment zone (fs = 0.42-1.0) , the macrosegregation
defects at the solidification end of billets can be better improved.
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Table 1 The conservation equations and source terms for multiphase solidification model
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Table 2 The nomenclature for each conservation equation and source term
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Table 3 The boundary conditions in multiphase solidifica-
tion model
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Table 4 Thermal material properties and process param-
eters used in the simulation
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Fig. 1 The three dimensional result of temperature distribution calculated by multiphase solidification coupling model for the whole
continuous casling process : (a) Schematic Diagram of the Entire Continuous Casting Process, (h) Solidification Starting, (c¢) Point
Solidification Midpoint (d) Solidification End Point
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Fig. 4 The comparison between the (a) calculated macrosegregation and the (b) etched macrostructure on the cross section of con-
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tinuous casting small square billet

BT, Je,
5

0.90 . : - . p : :
-0.08 -0.06 -0.04 -0.02 0 0.02 0.04 006 0.08
W FFE T L IE R /m

KI5 N[ 58 et AR o Btk fi A ) 52 1)

Fig. 5 The effect of superheat degree on macrosegregation
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Fig. 6 The design of mechanical reduction regions at solidifi-
cation end based on the liquid velocity and solid fraction along

the centerline of continuous casting slab
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