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Mathematical Simulation on Tundish with Gas Curtain for
Six-Strand Billet Concasting

Huang Ao, Zhang Mejie, Gu Huazhi and Wang Houzhi
(Hubei Province Key Laboratory of Refractories and Ceramics, Wuhan University of Science and Technology, Wuhan 430081 )

Abstract Based on the structure and operation parameters of an 30 t tundish for 6-strand 200 mm x 200 mm billet
concasting, the effect of gas curtain technology on liquid steel flow characteristics and removal rate of inclusion in tundish
with 6-strand has been studied by mathematical simulation using Eulerian multiphase model, porous media model, Euleri-
an-Lagrangian Model and Monte-Carlo method with introduce bubble absorption model. Results indicate that with adopting
optimum gas curtain technology, it is available to improve liquid steel flow condition, balance residence time at each exit,
prolong average residence time of liquid steel, decrease dead zone volume and increase remove rate of inclusion, and meet
requirement of steelmaking for ultra-purity steel in tundish for multi-strand concasting.
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Fig.1 Schematic of structure of tundish with gas curtain for
multiple-strand concasting
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Fig.2 Liquid steel flow field in tundish: (a) (b) original, without gas curtain; (c¢) (d) improved, with optimum gas curtain tech-

nology; (a) (c) inclined hole center section; (b) (d) exit section
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Fig.3 Residence time distribution curves for tundish without (a) and with (b) gas curtain
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Table 1 Analysis on residence time distribution curves for
liquid steel in tundish without and with gas curtain

T/ Vo VJ Vo

tuin toek/ e’

WE ] s 3 8 % % %
1 22.00 229.00 457.61

gﬁég 2 43,00 259.00 546.11 526 36.33 25.61 38.06
3 109.00 292.00 594.11

SFE 1 22.00 301.00 580.58

Pt 2 56.00 311.00 576.25 S78 25.63 30.60 43.77

REE 3 75.00 326.00 580.95
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Fig.4 Moving trace of inclusion particles in liquid steel of tundish without (a) and with (b) gas curtain
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Table 2 Comparison of removing rate of inclusion in liquid
steel in tundish without and with gas curtain

TA FRSMEMEIRR/ % HERT, wEBE/

10 ~50 pm 60 ~100 pm % %
FihnE - - 53.1 53.1
SESERLE 12,7 1.6 64.8 79. 1
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