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Effect of Fluid Flow Control Devices on Optimization of
Flow Field in Tundish for Slab Casting
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(1 School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 ;
2 School of Materials Science and Engineering, Hebei University of Science and Technology, Shijiazhuang 050018)

Abstract Based on similarity principle, the flow performance of liquid in 60 t tundish for 230 mm x 130 mm slab
casting has been studied by 1 : 3 water modeling test, and the average residence time, and the volume of dead area, plug
area and mixed flow area are calculated by measured curves of residence time distribution (RTD) of liquid in modeling la-
dle. It is obtained that dam with holes is available to improve the flow field in tundish, the optimum combined device of in-
hibitors to improve the flow of liquid in tundish is turbulence inhibitor + dam with holes, of which the height of dam is 133
mm and the distance between dam and pouring region is 765 mm. As compared with original ladle, the average residence

time of liquid in improved ladle increases by 24 s, and the dead area decreases to 6. 7% f{rom original 14. 8% .
Material Index Tundish, Concasting, Water Modeling, Curve of Residence Time Distribution
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Fig.1 Schematic of experimental device of water modeling
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Fig.2 Sketch of structure of prototype tundish
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Table 3 Experimental results for different combined baffle

Table 2 Location of weir and dam of different combined
baffle devices in tundish
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Fig.3 Curves of RTD of liquid in tundish: (a) free inhibitors; (b) only with weir; (c) only with turbulence inhibitor

0.95
0.90 |
085
0.80 |

g 075

Ko70F

E 0.65
0.60
0.55+
0.50 |

o] AR + T T R
R E P REER, AE 4(b)
ALIE , & RTD i &0t
B AHEHNEX, FHESR
B E] 2 256 s, R TR T &

0.45 At

0 100 200 300 400 500 600 O
T E K

B4 a5 70 (RTD) B2 : (o) MVEEMI 28 + Lok (b) MMEH2E +

T it

Fig.4 Curves of RTD of liquid in tundish: (a) with turbulence inhibitor + weir; (b) with

turbulence inhibitor + dam
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Fig.5 Location of rabbit and hole in dam after optimization
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Table 4 Experimental results for height of dam being 130
mm in tundish with different conditions
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Table 5 Comparison of experimental results between opti-
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