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A Numerical Study of Turbulent Flow, Heat Transfer, and
Solidification in Twin-Roll Continuous Casting
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Abstract

A computer program has been developed for analyzing the two-dimensional, unsteady conservation
equations for transport phenomena in the molten region of twin-roll continuous casting in order to
predict the turbulent velocity, temperature fields, and solidification process of the molten steel. The
energy equation of the cooling roll is solved simultaneously with the conservation equations of molten
steel in order to consider heat transfer through the cooling roll. The results show the velocity,
temperature and solidification pattern in the molten region with roll temperature as a function of time.
The results for velocity and temperature fields with solidification are compared with those without
solidification, giving different thermofluid characteristics in the molten region. We also investigated the
effects of revolutional speed of roll, superheat and nozzle geometry on the turbulent flow, temperature
and solidification in the molten steel and temperature fields in the cooling roll.
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Table 2 Thermophysical properties of
molten steel and geometrical
parameters of twin roll strip caster.

properties geometry

variable value | varable | value
viscosity roll
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conductivity 3IW/mK  |thickness  [m
liquidus 1727K nozzle 0.036m
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solichis 1727-1757K |roll speed
terperature 26X10P/k
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Fig. 9 Iso-thermal lines in the cooling roll for
dilfferent revolution of cooling roll
‘U, = 1 mfs, t=2cm, Sh = 30 °C.
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Fig. 10 Temperature at the roll surface as a

function of time : Uy = 1 m/s,
t = 2cm, Sh = 30 °C.
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Fig. 11 Solidification point at the centerline of
molten steel as a function of time for
different roll revolution speed from
the nip point : ¢ = 2cm, Sh = 30 °C.
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Fig. 12 Solidification point at the centerline of
molten steel from the nip point as a

different superheat : U,y = 1 m/s, ¢
= 2cm.
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Fig. 13 Solidification point at the centerline of
molten steel from the nip point as a
function of time with and without
nozzle immersion : U,y = 1 m/s, £ =
2em, Sh = 30 °C.
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