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Three-dimensional Analysis for Solidification and
Bulging of Continuously Cast

Y. D. Kim, J. R. Cho , B. Y. Lee and M. Y. Ha

Abstract
In this paper, The bulging behavior of the solidified shell in continuously cast slabs have been
numerically analyzed using three-dimensional elasto-plastic and creep finite element method.
Three-dimensional model has been applied in order to investigate the effect of the narrow face shell on
restraining the bulging deflection. Solidification analysis are carried out by two-dimensional finite
difference method. In this way, strains occurring at the solidification front near the narrow face of the
slab, as well as those occurring in the board face have been computed The adequacy of the model has
been checked against the experimental results. In addition, the effect of the slab width and casting speed

on the bulging are discussed.

Key Words : Continuously Cast slabs, Bulging, Finite element method, Three-dimensional model,

Elasto-plastic, Creep
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Tablel Solidification simulation condtions

. .\l C:0.08,
Chemical composition of )
Si:0.25,
steel (wt%)
Mn:1.55
Half slab thickness(mm) 125
1650, 1000,
Slab width ’ ’
ab width(mm) 770, 500
Casting speed(m/min) 14, 2.0
Emissivity of slab surface 09
Cooling water temperature(C) 30
Specific cooling water( // kg ) 0.45, 0.73
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Fig. 1 Classification of secondary cooling zones
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Fig. 2 Temperature distributions of width face of slab
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"“1 ———Casting Specd=1.4m/min({width 1650mm)
Castine Specd=2.0m/min(width 1650mm)
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Fig. 3 Temperature distributions of narrow face of slab
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Fig. 4 Three-dimensional model in bulging analysis.
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Fig. § Finite element mesh for bulging analysis
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Fig. 6 Effect-of creep on bulging strains
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Fig. 7 Effect of slab width on bulging deflection
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Fig. 8 Effect of slab width on bulging strains
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Fig. 9 Comparison between measured and

calculated maximum bulging
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