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Abstract: Currently, over 90% of crude steel production is achieved through continuous casting. Increasing the casting speed
during continuous casting can significantly enhance production efficiency, but it also impacts the flow field, exacerbating slag
entrapment and argon bubble entrainment, which lead to a series of quality defects. These issues have become critical constraints
on the development of high-speed continuous casting molds. This paper establishes a multiphase numerical model of the
continuous casting mold by coupling Large Eddy Simulation (LES) with the Volume of Fluid (VOF) method and a two-way
coupled Discrete Phase Model (DPM). By analyzing flow field variations, steel-slag interface velocity, interface fluctuations, and
slag entrapment ration under three different casting speeds, the internal correlation mechanisms are revealed. The study finds that
appropriately increasing casting speed can improve production quality, providing a reference for optimizing casting speed in

continuous casting processes.
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Tab.1 Numerical settings
Steel density/(kg/m’) 7066
Slag density/(kg/m’) 2500
Initial air layer Steel specific heat/(J/kg*K) 826
Slag specific heat/(J/kg*K) 3 000
sl Materia.l Steel viscosity/(kg/m-s) 0.006 3
properties
Slag viscosity/(kg/m-s) 0.18
Molenofedl Steel-slag surface tensionm]/(N/m) 1.3
Steel-air surface tension[zl]/(N/m) 1.6
Slag-air surface tension” (N/m) 0.5
Mold width/mm 1 000
' Mold thickness/mm 250
) Geometric Mold height/mm 3 000
* Z‘%’X conditions Nozzle inlet diameter/mm 80
B LA 5K F R RS S 4 Casting speed/(m/min) 1.1,1.3,1.5
Fig.1 Geometric structure and grid division Argon flow rate/(L/min) 10
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Tab.2 Boundary conditions and initial conditions

Boundary name Boundary type Variable Value
. Velocity 1.3,1.54,1.77 m/s
Inlet Velocity inlet ’ ;
e oty mie Temperature 1834 K
Outlet Outflow Flow rate weighting

. . ) Velocity 1.1, 1.3, 1.5 m/min
Wide and i No-sl I -
ide and narrow walls o-slip moving wa Temperature 1796 K
Shear stress 0 Pa
T £ Free-sli 11
op surface ree-slip wa Temperature Adiabatic
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