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Numerical Simulation of Heat Transfer and Solidification of
Liquid at Action of Flow Field in Mold for Slab

Xu Changjun', Wang Qi', Hu Lin' and Liu Liangyuan’
(1 School of Material and Metallurgy, Liaoning University of Science and Technology, Anshan 114051 ;
2 Anling Iron and Steel Co Ltd, Angang Group, Chaoyang 122000 )

Abstract With a 230 mm x 2 150 mm slab caster at steelmaking works as an object of siudy, the effect of cast speed
(0.8 ~2.3 m/min) , immersion depth of submerged nozzle (100 ~200 mm) and slab width (1 100 ~2 150 mm) on heat
transfer and solidification of liquid at action of flow field in mold has been analyzed by 3 dimensional numerical simulation.
Results show that the change of casting speed and other parameters has no influence on basic characteristics of liquid flow-
ing in mold, but can effect the development of slab shell at narrow side in mold. The change of immersion depth of sub-
merged nozzle, slab width and casting speed effects overheat extent of liquid on surface of bath in mold in varying degrees,
i. e. with smaller cross section, larger casting speed and smaller immersion depth of submerged nozzle, the overheat extent
of liquid on surface of bath is larger, maximum value is up to 6.2 K.
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Fig. 1 Working tip
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Table 1 Calculation parameters for numerical simulation
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Fig.2 Distribution of fluid flow field on center vertical section of mold, slab width /mm-
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Fig.3 Distribution of liquid temperature ( K) on center vertical section of mold

with different casting speed
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Fig.4  Growth status of solidifving shell on mold exit section
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Fig.5 Relation between overheat extent of liquid on surface of
bath in mold and process parameters
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