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Numerical Simulation and Application on Optimization of
Flow Control Device in 38 t Expansion Tundish for Casting Slab

Zhang Lijun, Liu Jingang, Ning Linxin and Xie Jiaying
(Metallurgy Process Research Department, Shougang Technology Institute, Beijing 100043)

Abstract The optimization of flow control device in 38 t expansion tundish from original 29 t for casting 250 mm x
2000 mm slab at steelworks has been carried out by numerical simulation. The effect of number and position of dam and
weir on flow field and residual time distribution (RTD) curves of liquid in tundish has been studied. With comprehensive
consideration of tundish metallurgical effect and production cost, the optimum design for control flow devices- current regu-
lator + dam + weir is proposed. With the optimum structure the volume fraction of plug flow region in tundish is up to
7. 1% , the volume fraction of dead region decreases to 4. 2% . With using this structure in situ the qualified ratio of non-
metallic inclusions in pipeline steel produced in non-stable casting condition increases to 95% from original 88% , obvious-
ly to increase the metallurgical function of tundish.

Material Index 250 mm x 2000 mm Slab, 38 t Tundish, RTD Curves, Numerical Simulation, Control Device,

Pipeline Steel
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Table 1 Design scheme for control device
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Fig. 2 Distribution of flow field (a) and streamline (b) at lon-

gitudinal section of tundish with current regulator + one weir
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Fig. 3  Distribution of flow field at longitudinal section of

tundish with current regulator + one dam + one weir, scheme
No2 (a), No3 (b) and No4 (c)
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Fig. 4  Distribution of streamline at longitudinal section of

tundish with regulator + one dam + one weir, scheme No2 (a),

No3 (b) and No4 (c)
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Distribution of flow field at longitudinal section of
tundish with current regulator + one dam + two weir, scheme No5

Fig. 5

(a), No6 (b) and No7 (c)

N

Bl6 s+ 1Ak + 2 MR MaABRERL S
i, 7% 5(a) ,6(b)F17(c)
Fig. 6  Distribution of streamline at longitudinal section of

tundish with current regulator + one dam + two weir, scheme No5
(a), No6 (b) and No7 (c)
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Table 2  Analysis results of residual time distribution
curves of numerial computation with each scheme
Loin” toeak” 174 v,/ vy/ v/
BES s pes s '7: % %
1 148 547 739 78.2 3.8 18.0
2 194 427 726 74.6 4.9 20.5
3 184 447 727 77.1 4.2 18.7
4 164 502 727 78.8 3.7 17.5
5 168 388 715 73.1 5.2 21.7
6 165 395 714 76.1 4.4 19.5
7 216 375 707 68.3 6.0 25.7
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Fig.7 Residual time distribution curves of liquid in tundish with current regulator + one weir (a), current regulator + one dam + one

weir (b) and current regulator + one dam + two weir (c)
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