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Physical-Mathematical Simulation and Application of Liquid Flow
Field in a 35 t Tundish for Three-Strand Unsymmetrical Casting

Zhu Shouxin', Sun Yanhui’, Zhang Xichao’, Xu Rui’, Wang Chengyi’ and Wu Jianyong'
(1 Electric Arc Furnace Steelmaking Works, Nanjing Iron and Steel Group Co Ltd, Nanjing 210035;
2 School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 )

Abstract According to the research prototype of a 35 t tundish for casting three-strand unsymmetrical 320 mm x 480
mm bloom of GCrl5 bearing steel, with using geometric similarity ratio 1: 3 water model combined with mathematical simu-
lation, the effect of different baffle device on liquid flow field in tundish is studied to optimize the tundish flow field and get
optimum baffle device. Results show that of original prototype tundish the residence time is smaller and the dead area vol-
ume fraction is up to 39. 68% ; adding optimized Y-type baffle the average residence time of three nozzle increases by
29.51 s, the dead area ratio decreases by 15. 54% and each nozzle is more identical. The pilot production of GCrl5 bear-
ing steel in situ show that after tundish optimization the T[ O] in tundish liquid decreases from original 19.3 x 107° ~
26.3x107° | average value 22.7 x 10 * 10 9.5 x 10 ® ~17.2 x 10, average 12. 3 x 10 " ; number of inclusions in casting
bloom decreases from 12. 0 ~15. 3/mm’ to 6. 8 ~8.4/mm’ and the number of >1.25 pm inclusions decreases obviously.

Material Index 35 t Three-Strand Tundish, Numerical Simulation, Physical Simulation, Flow Field
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Fig.1 Schematics of water model test device
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Fig.2 Schematics of water simulated tundish structure and flow control devices: (a) tundish and Y-type baffle; (b) right side baffle; (c)

left side baffle and (d) turbulent controller
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Table 2 Flow parameters of each scheme
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Table 4 Size, number and distribution of inclusions in

casting bloom melt by prototype tundish and optimized

tundish
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