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A Finite Element Modeling on the Fluid Flow and Solidification
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Abstract

The coupled turbulent flow and solidification is considered in a typical slab continuous casting process
using commercial program FIDAP. Standard k—¢ turbulence model is modified to decay turbulent viscosity
in the mushy zone and laminar viscosity is set to a sufficiently large value at the solid region. This coupled
turbulent flow and solidification model also contains thermal contact resistance due to the mold powder and
air gap between the strand and mold using an effective thermal conductivity. From the computed flow pattern,
the trajectory of inclusion particles was calculated. The comparison between the predicted and experimental
solidified shell thickness shows a good agreement.
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Table 1 Conditions for combined model.*'

Parameter Value Parameter Value
Nozzle submergence depth (Ly) | 0.265 m Inlet temperature 1550 C
Port angle -15.0 deg Liquidus temperature 1525 C
Molecular viscosity 0.0055 kg/ms | Solidus temperature 1518 T
Density 7015 kg/m’ Latent heat of solidification 272 kI/kg
Casting speed 0.0167 m/s Thermal expansion coefficient | 1.0x 10*K"
Effective mold length (Luy) 0.6m Spry e e tennisfer 800 W/m?K
Simulated length 30m Specific heat 680 J/kgK
Slab width (L) 0.66 m Thermal conductivity 26 W/mK
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Table 2 Simulation conditions for billet model."®

Parameter Value
Cast size (m?) 0.14x 0.14
Simulated length (m) 3.0
Mold length (m) : 0.51
Nozzle Diameter (m) 0.01
Casting speed (m/s) 0.0254
Inlet temperature (T)™ 1550
Liquidus temperature (C) 1525
Solidus temperature (C) 1495
Density (kg/m” 7400
Specific heat (J/kgK) ' 682
Thermal conductivity (W/mK) | 34
Molecular viscosity (kg/ms) 0.0062
Latent heat (kJ/kg) 272
Spray water heat transfer 1080
coefficient (W/m*K)

*¥ : agsumed due 10 being not given
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