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Abstract

The flow field in original tundish with single-line type retaining wall, rectangular guide-flow-hole and level-

no dip angle and in improved tundish with V- type retaining wall, ®80 ~ ®120 mm round guide-flow-hole and dip angle
0° ~40°, and adding turbulence inhibitor has been tested and studied by using geometric similarity 1: 2. 5 water model. It
is obtained that the structure of improved tundish with V- type retaining wall +30° angle and diameter ®80 mm guide-flow-

hole + deep disc-lip type edge turbulence inhibitor is optimal, it may prolong the residence time of liquid in tundish and the
percentage of dead zone volume of liquid decreases to 10. 3% ~10. 9% from 48. 16% ~63.06% in original tundish, and is

in favor of inclusions in liquid to quick floating off.

Material Index 20 t Tundish, Simulation of Flow Field, Residence Time Distribution Curves, Turbulence Inhibitor,

Optimization of Structure
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Table 1 Flow rate parameters of prototype and simulation

tundish for casting 180 mm x 220 mm and 260 mm x 300
mm blooms

s 180 mm x220 mm 260 mm %300 mm

(m'min_l) )Eﬂ/ ﬁf&:‘l/ JE@/ ﬁﬂj/
(m emin™') (L-min"') (o’ -min”!) (Lemin")

0.50 0.019 80 2.0 0.0390 3.9

0.60 0.023 76 2.4 0.046 8 4.7

0.65 0.025 74 2.6 0.050 7 5.1

0.70 0.027 72 2.8 0.054 6 5.5

0. 80 0.031 68 3.2 0.062 4 6.3
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Table 2 Test scheme for water simulation
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Fig.1 Residence time distribution curves of original tundish at edge nozzle (a) and mid-
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Table 3 Calculated results of mixture model for original tundish
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N 1 .75 135 762 1800 4.17 57.67 38.17
HE RSN, SER AR, R 18020 s, 89 665 1800 2.89 63.06 34.06
R AR 35% ~65% , X1 0.60 1 6 126 725 1500 4.13 51.67 44.20
B 4R ey 5 S . 2 51 110 668 1500 3.40 55.47 41.13
ﬂfﬂfiﬁ&ﬂ S E AR 0.65 155 116 598 1385 3.97 56.82 39.21
FEEAMEERERKO, RAFTF : 2 34 77 557 1385 245 59.78 37.76
M EBEFRD S L R Jedx 0.70 150 96 600 1286 3.89 53.34 42.77
. : 2 46 79 586 1286 3.58 54.43 41.99
Wi LEF R 0.80 1 43 74 567 1125 3.82 49.60 46.58
2.2 it s R HFL : 2 4 43 521 1125 2.13 53.69 44.18
TR A TR 260 x 300 0.50 1035 90 400 923  3.79 56.66 39.54
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Table 4 Calculated results of improved mixture model with 30° angle guide-flow-hole
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- Table 5 Calculated results of improved mixture model with 30° e and diameter
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Fig.2 Schematic diagram of deep disc-lip type edge turbulence
inhibitor
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Fig.3 Schematics of tundish structure of optimal scheme
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