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Simulation of Bubble Flow in Tundish

Shinichi ASAO*!, Hiroto HARADA*? and Takuya SUGIMOTO*?

Synopsis :

The composition of iron from the blast furnace is adjusted by the converter. Next, it
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is processed into various materials such as bloom and billet by a continuous casting machine. It
is important to control inclusions and bubbles in the production of high quality steel. A tundish
removes inclusions and bubbles by using the difference in buoyancy between molten steel and
inclusions and bubbles. The tundish is equipped with a weir, which controls the flow of molten
steel. However, the change in flow due to the difference in the position of the weir is not well
known. Therefore, in this study, we simulated the flow in the tundish with a two-phase fluid of
water and gas. We also investigated the relationship between the shape of the weir and the position
of the weir and the change in flow. As a result, it was found that the larger the number of weirs,
the higher the bubble floatation rate over time. It was also found that a low weir has a low effect
on bubble floatation. When a fluid collides with the weir, a vortex is generated around the weir.
This vortex makes it difficult for bubbles to flow over the weir into the outlet. It is possible to
promote the floating of bubbles by controlling the flow in the tundish.
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Fig. 1 Continuous casting machine?).
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Fig. 3 Shape model of the tundish (model 1).
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Fig. 4 Shape model of the tundish (model 2 ~ 7).
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Fig. 5 Initial conditions and boundary conditions.
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Fig. 6 The fluid flow at each time for model 1.
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Fig. 8 The fluid flow at each time for model 3.

t=40s
Fig. 9 The fluid flow at each time for model 4.
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Fig. 10 The fluid flow at each time for model 5.

t=40s
Fig. 11 The fluid flow at each time for model 6.
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Fig. 13 Bouncing of the fluid when it contacts the weir
(t=15s).
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Fig. 12 The fluid flow at each time for model 7.
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