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Numerical Simulation of Solidification Process During Vertical
Continuous Casting
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E-mail ; 1ibk@ smm. neu. edu. cn)

Abstract; Solidification process in a vertical continuous casting was numerically simulated using a
three-phase ( mixed liquid-columnar-equiaxed grain) solidification model based on Eulerian-
Eulerian approach and metal/alloy solidification theory. Comparing with the single-phase
solidification model, more detailed phenomenons in addition to the thermo-solute natural
convection are predicted, such as the evolutions of columnar and equiaxed grains, floatation/
sedimentation of equiaxed grains can be predicted, which greatly affects the macroscopic solute
transport and development of as-cast structure. The simulation results show that negative
segregation occurs in the center of the billet, which filled with deposited equiaxed grains and next
to this center, a ribbon segregation regions are observed. With the increasing superheat of molten
steel, the region of equiaxed grain decreases and the macrosegregation at the center increases.
Key words; continuous casting; macrosegregation; grain sedimentation;
solidification structure
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Fig. 1 Vertical continuous casting mould for molten
steel and its numerical model
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Table 1 Thermo-physical properties used for the
simulation( w(C) =0.45% )
L de i BH
B p/(kg-m ) 6990
A e,/ (T-kg " K™) 800
SHREF AN/ (Wem -K™") 50
WAB B w/ (kgom~s7") 4.2%x10°°
WA Y WA D/ (m*-s™") 2x107°
EMERY AR D,/ (m*-s™") 1x107°
MBI L/ (T-kg™") 2.71 x10°
PRIk 2K B,/ (K™ 1.07 x10°*
WAHL R 2 m/K -8045
N B Y 0.36
WK R 5L B 1.416
FEAR S — A S TR AL/ um 500
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Table 2 Convection boundary condition and process
parameters for simulation

Mould K dy/m 0-8
XA hy/(W-m ™ K™") 2400
1 KJE d,/m 0.304
R AEE h/(W-m ™" K™") 2219

- K d,/m 2.45
R AE h/(W-m ™" K™") 2323

. KJE d,/m 2.401
XA hy/(W-m ™ K™") 1636
. K d,/m 1.502
MBI EE h,/(W-m ™" K™") 1303
K dy/m 2.543

75 XPSARE A/ (Wem KT 800
BrIRHEE u,/(m-min~") 1.65
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Fig.2 Volume fraction of equiaxed grains overlapped
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Fig.3 Flow of molten steel and equiaxed grains in
molten pool
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Fig. 5 Distribution of the volume fraction of equiaxed
grains and macrosegregation index on cross-
sectional plane of solidification
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