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Physical and Mathematical Simulation on Flow Control Devices of
Tundish for Thin Slab Concaster

Xue Weifeng, Wen Guanghua and Tang Ping
(College of Materials Science and Engineering, Chongqing University, Chongqing 400044 )
Song Chao, Sheng Chang, Huang Sheqing, Shi Xiangying and Pan Yuanwang
{Technical Center of Maanshan Iron and Steel Co Ltd, Maanshan 243000)

Abstract The effect of flow control devices with different size and installed location on fluid flow in a thin slab conca-
sting tundish at Maanshan Iron and Steel has been investigated by physical and mathematical hydraulics- simulation. The re-
sults showed that as tundish hadn’t flow contral devices there were a short flow and a big dead zone volume; and with using
the flow control devices provided by SMS, the applying result wasn’t optimum due to short average residence time and bigger
dead zone volume; and with using the improved optimized flow control devices, the onset response time was more than two
times as long as that without using flow control devices, the average residence time increased to 301.4s from 264.0s, and

the dead zone volume decreased to 15.39% from 25.54% obviously to improved the metallurgical capability.
Material Index Thin Slab, Tundish, Flow Control Devices, Physical and Mathematical Simulation
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Fig.1 Schematic of weir and dam in tundish
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Table 1 Test results of flow patterns in tundish

L H L Y 3 s AR R B 9
Fg Tm/s Ta/s Tpls Tsls Vo Vd Vo Ve

5 52.5 301.4 89.0 58.17 15.39 26.44
17 47.5 278.3 73.8 56.95 22.38 20.67
18 20.5 264.0 30.0 30.0 52.18 25.54 13.46 8.82
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Fig.2 Residence time distribution curves with different flow
control devices
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Table 2 Experiment scheme of weir and dam in tundish

TIBHRS L u 12 hl k2

5 75(150)  225(450) 300(600) 110(220) 120(240)
17 75(150)  250(500) 330(660) 100(200) 100(200)
18 0(0) 0(0) 0(0) 0(0) 0(0)
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Table 3 Effect of different flow control devices on inclusion
particle removing
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Fig.3 Three dimensional fluid flow field for case 18 (a),
17 (b) and 5 (c)
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Fig.4 Particle movement trace for case 18 (a), 17 (b) and

5 (c)
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