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ABSTRACT

In order to improve the efficiency of inclusion removal in tundish, domestic and
international metallurgists have taken a series of measures to strengthen and enlarge the
function of the tundish metallurgy. The main measure is that appropriate flow control devices
installed in the tundish form a reasonable flow and temperature fields and promote inclusions
floating fully in the tundish.

In this paper, the research object is the actual T-type tundish of five flow at Dazhou Iron
&Steel Group Co, Ltd. The compute model was established by ANSYS software according to
the actual size of the tundish. Based on the fluid mechanics theory, the mathematical model
was set up to describe the steel flow and heat transfer and inclusion trajectory in the tundish,
and then the problem was calculated by FLUENT software. The main contents and
conclusions are as follows:

(D In the case 1, there is a strong by-pass flow at the bottom of the tundish. The turbulent
kinetic energy of liquid steel in the fluid input area is strong, and there is strong reflow in the
other area. It may be lead to the surface fluctuation in the tundish. In the tundish, the
temperature distribution is not uniform. The temperature disparity of three outlets is 6.2 K. In
this case, the inclusion removals for different sizes are not ideal, and it is the lowest in the
four cases.

@) In the case 2, the reflow is weaker than case 3 and case 4 inside the baffle, it is not
conducive to the small inclusion to collision and growth. So the rate of inclusion removal is
unsatisfactory. In the fluid input area, the steel flow and temperature distribution is rational,
and the temperature disparity of three outlets is only 0.8 K. In this case, the reflow stream is
formed in the casting area, and promote the inclusion removal. For the large inclusions, the
rate of inclusion removal is approach to the case 3.

(3 In the case 3, a strong reflow forms in the baffle, and it is good to the small inclusions
collision and growth. In the fluid input area, both the steel flow and temperature distribution
are rational. The recycle stream is formed in other area, and the steel flow upward to the
surface, and then the inclusions are absorbed by the top slag. The removal of inclusions is the
biggest in the four cases. The 100pum, 70pum, 50pum, and 30um inclusion removal rate were
99.12%, 97.27%, 90.25% and 76.46%. At the same time, the temperature disparity of three
outlets were 1.6 K. It meets casting anterograde.

@ In the case 4, the 2# baffle plays the same role inside the baffle area. But in the fluid

input area, the steel flow and temperature distribution is chaotic. This kind of baffle is not
II
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ideal for inclusion removal, compared with the case 3, it only promotes the small inclusion
removal.

In general, the design of 2# baffle is the best, the flow of molten steel is reasonable and
stable, and only a little temperature difference is between the three outlets. The inclusion
removal is the biggest. It could improve the refining effect in the tundish to some extent.

Keywords: tundish; numerical simulation; baffle; flow; inclusion
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Opuy) P & ou, , u, ||,
oy oy oy |Yrloy o x
X, Xi X; X Xi

(2.4)
X, pRANRIEEE, p=6880 kg/m*; P &L/, Pa; g /e@E MR, m/s®s u ik
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® FEETIE

olpH) V- (pTH) = V- (o vE) £ 8,
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K, €SN
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H=| CdT + h
jnef r s (2.6)
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2.7)
2) imshREEFEHE &) TiE:

2

—a(puis) - i(ﬂﬁﬁ +C, EG - C, &

Oox, ox, o, Ox; k k
(2.8)
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G BN T, WA kT AL
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& ox, (8x‘. axl.)

(2.9)
P = M+ 1 (2.10)
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Ho= pCu —
(2.11)
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2k145
g.n — in
l Din
(2.14)
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FREE I RNE,
®© EEM: SEEH BN BL T FAM, HARBE A E AL A E N F 2
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2.2 Al e % BE I )30 5ok

A5 o 8] A T o i) 9 9 0 T o i) 7 U T i) A e

B R /Q(W/m®) 15000 3800 3200 1400

©® JeHW: NOBEN reflect(RHT); SEEMR BN reflect( I BIENTR), HXN
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