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Numerical and Physical Simulation on Optimization of Flow Control
Devices in Tundish for Five-Strand Bloom Casting

Luo Ronghua', Ni Hongwei', Zhang Hua', Zhao Zhongfu® and Chen Diging’
(1 Key Lab for Ferrous Metallurgy and Resources of Ministry of Education, Wuhan University of Science and Technology .
Wuhan 430081 ; 2 Nol Steelmaking Division, General Strip Plant, Wuhan Iron and Steel Co Ltd, Wuhan 430083 )

Abstract In accordance with the status of high reject rate in nondestructive test of third strand bloom casting with a
35 t tundish for five-strand 280 mm x 350 mm blooms, the effect of different flow control device on flow characteristics of
liquid in tundish has been studied by numerical simulation and water model simulation with geometrical similarity ratio 1: 3
to optimize the tundish flow field. Results show that the structure of flow control device of original tundish is not reasonable,
the each strand is out of step especially the short circuit flow in No3 strand is obvious; after using 2* baffle with two diver-
sion holes at wall middle + round B type turbulence controller with eaves, the each strand is in step and the short circuit
flow in No3 strand is eliminated its average residence time is prolonged by 242. 1 s, and in tundish the plug zone flow vol-
ume increases by 5. 7% , the dead zone volume decreases by 1. 1% , the impact zone flow is steady and smooth.

Material Index Tundish, Mathematical Simulation, Water Model, Flow Field, Average Residence Time
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Fig.2 Schematic diagram of experimental equipment
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Table 1 Flow control device for original tundish and opti-
mum flow control device schemes for simulated tundish
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Fig.3 Comparison between math simulation and water model residence time distribution curves for original scheme AQ; (a) 3- strand;

(b) 4- strand; (c) 5- strand
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Table 2 Comparison of deviation of average residence time
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Table 3  Analysis results of residence time distribution
curves for each scheme by water modeling experiment
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Fig.4 Residence time distribution curves (a) and flow field diagram (b) of original

tundish
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Fig.5 Impact zone turbulent kinetic energy distribution (m’ -

s7*) (a,, b,) and impact zone free surface flow field (m - s™') (a,,

b,) in tundish with different turbulence controller; (a,, a,) optimum A scheme; (b,, b,) optimum B scheme
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