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A Study on Water Simulation for Optimizing Tundish Structure
and Inclusion Removal in Concasting

Gao Jinguo, Li Jingshe, Tang Haiyan and Yang Shufeng
{ School of Metalturgical and Ecological Engineering, University Science and Technology, Beijing 100083)

Abstract  Aceording to prototvpe 25 t tundish, the liquid flow field and the removal of inclusions in an approximate
T-shape tundish with three kinds of weirs in 4-strand casting have been analvzed by using experimental similarity ratio A =
1:2.3 water model. Results showed that by using original weir, there was a great difference in flow characteristics between
two outlets at the same side of tundish, and compared to inside outlet the outside outlet had longer minimum residence time
and peak time and large dead zone volume led to liquid temperature variation and delaying inelusion floatation; by using U-
tvpe weir, the peak time could be prolonged, but with short minimum residence time and large dead zone volume; and by
using Y-shape weir it was available to efficiently change the liquid flow distribution in tundish and improve inclusion remoy-
al. The commercial test for steel 30CrMo indicated that with using Y-weir the large inclusion amount in steel decreased by
16. 9% as compared with using original weir.
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Table 1 Main process parameters for prototype and water
model
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Fig. 1 Three kinds of experimental weirs; (a) original; (b) U-shape; (c) Y-shape
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Table 2 Experimental results of liquid flow field with three
kinds of weirs in tundish
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1" 2# 1* 2* 1* 2* 1* 2*
FH S0 40 61 42 449 342 15.92 35.96
U-# 33 34138 205 417 445  21.97 16.66
Y-E 48 47 234 244 479 477 10.30 10.67
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Fig.2 Residence time distribution curves of three kinds of experimental weirs at each outlet: (a)original; (b)U-shape; (c)Y-shape
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Table 3  Experimental results of inclusion removal ratio
with three kinds of weirs
BT RRL L2/ P RN TEE g PR3
pm 177k 0 2'knm %
270 JE 0.172 0.234  99.19
U-%Y 0.210 0.200 99.18
Y-#Y 0.080 0.080 99.68
150 5 0.852 1211 95.87
U-%Y 0. 805 0.819 96.75
Y-#Y 0.372 0.376 98.50
106 B 1.332 2109 93.12
U-#Y 1.288 1.360 94.70
Y-# 0.994 1.003 96.01
75 JEi ] 3.782 7.718  77.00
U-#Y 5.322 5.175 79.01
Y-®Y 3.421 3.532 86.09
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Table 4 Commercial test results with original weir and Y-
shape weir
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19 274 173 27
30CMo A 14 17 0.13 1.06
Y- 12 11 0.44 0.55
27%iMn =) 12 8 0.31 1.21
Y-% 10 10 0.45 0.71
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30CrMo 7E J I #43% T KB e 2 ¥ &~ 0.59
mg/kg, Y-FI4 0. 49 mg/kg, FENg 16.9% , $i8A H Y-
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