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Numerical Simulation and Industrial Practice of Retaining Wall
Optimization for Six-Strand Tundish

LI Yu-feng' ,SUN Yan-hui',SONG Si-cheng', CHEN Tian-ming’
(1 Collaborative Innovation Center of Steel Technology, University of Science and Technology Beijing, Beijing 100083 ;
2 Pangang Group Research Institute Co Litd, Panzhihua 617000)

Abstract According to the structure and process parameters of a 40 t six-strand heavy rail steel tundish in a steel
mill, the flow field, temperature field and RTD curve are studied through numerical simulation of Ansys Fluent software. It
is found that the distribution of flow field and temperature field in the original tundish is unreasonable and the flow consis-
tency is poor. Through the orthogonal experiments, the optimized scheme of an elevation angle of 10° at the bottom, an ele-
vation angle of 10° in the middle, and a 0 mm upward movement of the opening of the retaining wall is determined. The
simulation results show that through the optimized design, the overall flow field velocity of the tundish is increased, the
standard deviation of the average residence time of molten steel is greatly reduced, the lowest temperature is increased by
14.2 K, the temperature difference of each nozzle is reduced by 1. 77 K, and the consistency of each flow is significantly
enhanced. The production application results for casting U75V heavy rail steel by 40 t tundish shows that after optimization
the forthest nozzle (out 3) average residence time reduces from original 687. 1 s to 575.5 s, the defference of temperature
of each nozzle flow decreases from original 2. 05 K to 0. 28 K to improve obviously.

Material Index Tundish, Numerical Simulation, RTD, Flow Control Device, Application
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Table 1 Simulated physical parameters of tundish
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AREE/K 1 833
MW AT (] kg™!) - K1) 740
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AR/ (kW - m™2) 3.2
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Table 2 Orthogonal design table of opening structure of

retaining wall
i AL EWfREe AL EIMEES fL EBHIE/mm

1 5 0 0
2 5 5 50
3 5 10 100
4 10 0 50
5 10 5 100
6 10 10 0
7 15 0 100
8 15 5 0
9 15 10 50
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Table 3 Simulation result of orthogonal scheme of diver-
sion hole in retaining wall

’gg t/s /s 1y/s /s S; b S
0 477 574 682 578 102.19 30 70. 54
1 479 490 592 520 62.53 27 48.99
2 498 499 663 553 95.24 26 55.29
3 496 565 657 572 80.93 24 86.22
4 469 461 627 519 93.75 23 94.20
5 513 534 577 541 32.71 22 61.50
6 522 566 575 554 28.65 36 49. 54
7 507 524 647 559 76.37 32 81.98
8 526 516 566 536 26.49 31 23.46
9 523 555 580 553 28.54 28 83.62
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Table 4 Orthogonal analysis of total mean residence time
(/s)

LES Jis¥id] i i
K1 548.7 532.9 537.0
K2 538.1 543.5 541.7
KFE3 549.4 559.8 557.6
BER 11.3 26.9 20.7
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Table 5 Orthogonal analysis of stagnation time(/s)
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Table 6 Orthogonal analysis of synthetic standard devia-
tion of mean residence time(/s)

HE I f i P
K1 79.5 77.6 39.2
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