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Physical Simulation of Liquid Flow Field in 45 t Tundish for Four
Strand Bloom and Its Metallurgical Effect

An Hanghang' , Han Chuanji', Tao Jinming', Sima Jin’, Sun Yanhui’ and Li Bo’
(1 Beijing Metallurgical Technology Research Institute, CCTEC, Beijing 100028 ,
2 Metallurgical and Ecological Engineering School, University of Science and Technology, Beijing 100083 ;
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Abstract A study on liquid flow field, temperature field and flow characteristics in a 40 ~ 50 t tundish with different
structure for 4-strand 410 mm x 530 mm bloom caster at steel works has been carried out by using geometric similarity 1:3
water model to get optimum flow control devices. Research results show that in order to meet the requirement of flow field in
tundish for 4-strand bloom, the optimized best flow control device for the tundish with channel type induction heating unit is
different from that for the tundish without channel type induction heating unit. For the tundish without channel type induc-
tion heating unit, by using the optimum scheme i. e. the combined flow control method of turbulent flow control device +
“V” type retaining wall with deflector hole + dam, the response time and average residence time of the flow closer to nozzle
are prolonged, the flow pattern of each nozzle is consistent, the liquid flow characteristics in tundish are obviously im-
proved. The practice in production of steel 40Cr shows that continuous casting heats are up to 8 heat, exireme temperature
different between each strand decreases to 4 C and T[ O] in liquid in tundish is about 10 x 107°.
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Fig. 1 Schematics (a) and actual figure (b) of simulated test device
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Fig.2  Structure diagram of tundish without induction heating unit (a) and with induction heating unit (b)
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Fig.3  Diagram of designed groove (a), left side wall (right side wall being symmetric) (b) and turbulent controller ( c¢)
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Fig.4 Shot of liquid flow field in tundish with control flow device: (a) scheme b- optimum
single groove, without induction heating unit, (b) scheme c- optimum groove + retaining wall and dam,
without induction heating unit, and ( ¢) scheme d- round channel + retaining wall and dam, with induc-
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Table 1 Experimental result of typical schemes
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AR kR . < % X .
a 17 108 334 54
2" 52 295 60 28.1 19.5
b 1* 97 333 49 23.6 1.8
2* 50 330 49
¢ 1* 100 516 21
2* 96 534 18 2.2 9.5
d 1¥ 63 527 14
2* 66 535 12 1.5 4.4
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Fig.5 RTD (Residence Time Distribution) curves of scheme a (a), scheme b (b), scheme ¢ (c¢) and scheme d (d)
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