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Mathematical Simulation for Optimization of Tundish with Gas
Curtain and Its Metallurgy Effects
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Abstract  According to structure and operation parameters of a 32 t tundish for 150 mm x 150 mm 6-strand concasting
billet at steelmaking workshop, Shuicheng Steel, the effect of gas curtain technology on characteristics of liquid flow in
tundish and removal rate of inclusion particles in steel has been studied by using mathematical simulation method, and the
commercial test for casting HPB235 and 65 C steel is carried out. Results show that the gas curtain weir is available to im-
prove flow situation of liquid, balance residence time at each outlet, effectively prolong the residence time of liquid in
tundish, decrease dead zone volume and increase removal rate of inclusion particles. This technology is suitable to meet the
requirement for cleanliness steel steelmaking with tundish for multi-strand casting.
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Fig. 1  Sketch of tundish with gas curtain weir ( bottom gas blo-
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Table 1 Schemes of simulation optimization for tundish
with gas curtain weir ( bottom gas blowing)

Ji % (No) PR H XA {7 F/mm
1 Z i) -
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4 LIRS + T CRE R 1550
5 RHLPARE + APk 2 000
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Fig.2  Schematics of grid division of tundish
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Fig. 3 Flow field diagram of liquid on cross section of inlet (a)

and on longitudinal section of outlet (local) (b) in bare tundish
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Fig. 4  Flow field diagram of liquid on longitudinal section of in-

clined hole (a) and outlet (b) in tundish with gas curtain weir
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Fig. 5 Curves of residual time distribution (RTD) for tundish; (a) original bare tundish; (b) with weir of inclined hole; (c¢) with gas curtain

weir ( scheme Nod )
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Table 2 Analysis results of curves of residual time distri-
bution ( RTD) for each scheme of tundish

TE ) e el W T VY V)
(No) ' s s s 3 % % %
1 1 2 16 418
2 23 312 691 647 41.2 12,9 45.9
3 101 411 786
2 1 18 250 580
2 36 191 510 685 35.3 16.5 48.2
3 86 506 832
3 1 8 125 541
2 27 216 669 711 32,2 13.2 54.6
3 106 512 978
4 1 46 223 71
2 94 318 739 742 27.9 16.9 55.2
3 82 503 847
5 1 32 208 509
2 68 391 775 735 31.3 17.6 51.1
3 88 428 807
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Table 3  Removal rate of inclusions in liquid for each - " 1y e .
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Table 4 Chemical composition of commercial test steels and removal rate of liquid in tundish
= LF W % ES— 10 kg #9524 PR3]
e C 5 Mo p ; PRIERE g (e me w/
FHLPEE + SRR 50.99
HPB235 0.10~0.20 0.08~0.30 0.30~0.60 <{(.045 <0.050 43 s v A 8222 -37.98
FLEE + SO RS 7.24
65# 0.62~0.70 0.17~0.37 0.50~0.80. =<0.035 =0.035 ) 390 -18.65
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Table 5 Temperature difference of liquid in tundish with-
out and with gas curtain weir

BN H ) ) R R R °C 8/
HEACE ’ [~Om W~Nig V-~V U
I 29109121 1 503 1510 1 501 9
29203770 1571 1 575 1570 5
29203771 1 552 1552 1 550 2
29203772 1 549 1 550 [ 550 |
29103687 1 541 1 544 1543 3
291-03688 1535 1538 1535 3
29203775 1 549 1 553 1 550 4
f 29203776 1 549 1 551 1 548 3
29203777 1535 1539 1536 4
29109118 1 543 1 545 1 542 3
29208793 1 506 1 508 1 505 3
29109122 1 507 1510 1 508 3
29109123 1523 1525 1522 3
292-08796 1510 1512 1511 2
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