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A Study on Optimization of Structure of Eight-Strand
Tundish for Billet Concasting

Xiong Huihui', Zhang Qingxiao®, Shen Bangpo', Li Zhen', Shen Zhen' and Tang Fengjie'
(1 School of Metallurgy and Chenmical Engineering; 2 School of Economics and Management ;
3 Faculty of Informetion Engineering, Jiangxi University of Science and Technology, Ganzhou 341000)

Abstract With using 1:3 water model test the study on flow field of molten steel in an 80 t tundish with different flow
control structure for eight strand 150 mm x 150 mm billet casting at steel works has been carried out and is verified by nu-
merical simulation method. Study results show that the improvement of flow effect of molten steel in tundish is not obvious
by only adding turbulence inhibitor, but adding " V" type baffle in tundish can obviously improve the flow characteristics of
each stand, and the combination of turbulence inhibitor, “ V™ type baffle and single dam can further improve the uniformity
of flow characteristic of each strand and the average residence time increases to 505. 22 s, in the meanwhile the obvious cir-
culation areas are formed at hoth sides of the dam. As the single dam is modified to double dam the average 1/}, increases
to 2. 38 from original 1. 77, the average proportion of dead zone also reduces by 6. 0% while the stability at each nozzle and
the coincidence of residence time distribution curves of each strand is best, and there are 3 big circulation areas and a small
circulation area. The results of water model test coincide with the results of numerical simulation.

Material Index Eight-Strand Billet Concasting, Tundish, Flow Field, Water Model Test, Numerical Simulation
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Fig. 1 Schematics of water model test device
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Table 1  Test scheme and parameters for each tundish
structure /mm
, A e L3 [
HE HAEGHR e
Al A2 A3 & HIE Ml g MR
| EEifix®E - - - - - - - -
2 A - - - - - - - -
3 A+B 150 420 220 42 - - - -
4 A+B 170 450 260 51 - - - -
S A+B 210 450 220 60 - - - -
6 A+B+C 210 450 220 60 280 1150 - -
7 A+B+C 210 450 220 60 660 1150 - -
8 A+B+C 210 450 220 60 380 1150 - -
9 A+B+D 210 450 220 60 380 1150 380 ! 550
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Schematics of tundish with flow controller (a) ;

Fig. 2
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(b) and “V” type baffle (at leh side) (c¢) in tundish
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Table 2 Test results of each scheme
K : V.7 RN uanediE
h e /5 Vol % vV /% . T '
HE g o W BNV e s
1 4" 3 195.8 65.3 0.7 0.01 96. 4 21.4
3" 9 211.71 62.5 2.2 0.0i
2¥ 21 302 46.4 4.7 0.10
1* 51 405 28.2 10.5 0.37

, 4 8 197 652 26 0.04 395 3956
3 24 251 556 5.1 0.09
2" 49 311 4.9 99 022
* 78 322 429 146 0.3

3 4% 21 38567 32 10031 444 33.9
3* 21.33 382.6 32 7 0.2
2* 43.33 457.63 19 18 0.95
1 93 536.89 5 25 5.00

419.25 25.7 17.4 0.68 46 9.3
3*11.5 382.42 323 3.6 0.11
2" 29.5 428.56 24.1 142 0.59
1* 79 493.09 12.7 26.5 2.09

s 4 345 4346 23 173 075 33 (39
3 25 42385 249 135 0.54

2* 28.5 425.7 24.6 10.7 0.43
1* 56 488 13.6 21 1.54
g 4' 40 450 20 20 100 4499 2
3* 253 4156 26 13 0.50
2% 25,3 4396 22 13 0.59
| #3 530 6 24 4.00
#
7 4% 373 461.8 18 19 1.06 4544 1844
3* 26 409 22 14 0.64
2% 28.3 453 20 13 0.65

1 67.7 532.7 6 20 3.33

g 4 4 %5 12 19 1.58 4194 16.26
3% 353 473 16 13 0.8l
2" 337 4829 14 13 0.93
1” 68 5685 8 30 3.75

9 4" 335 447.3 17 17 1.00 25.1 12.2
3* 29 430.7 15 14 0.93
2* 39 4578 12 15 1.25
1 57 545 3 2 1.3
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Fig. 3 Residence time distribution curves for tundish scheme 3 (a), scheme 5 (b), scheme 8 (¢), and scheme 9 (d)
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Fig. 4 Velocity field at tundish bottom profile: (a) scheme 5; (b) scheme 8 and (c¢) scheme 9
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Fig.5 Flow field of molten steel at centre section of tundish
(left side) ; (a) scheme 8 and (b) scheme 9
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