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Effect of Top Slag on the Swirl Motion of Cylindrical Bath Agitated by Bottom Blowing Liquid Jet

Daisuke 1GucHL, Jin YOSHIDA and Manabu IGUCHI

Synopsis : Model experiments were carried out to understand the effects of slag on the swirl motions of a molten steel jet generated through a centered

bottom nozzle. Two types of swirl motions were observed. One appeared when the silicone oil layer was thin, while the other appeared when

the silicone oil layer was thick. The starting time, damping time, period and amplitude of the two swirl motions were investigated and corre-

lation methods of them were proposed.
Key words: steelmaking; refining; slag; swirl motion; jet.
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Vessel diameter
D=0.10 [m]

Inner diameter of nozzle
dnen=5,10,13 [mm]

Liquid flow rate
0< Q:lem3/s]<150

Aspect ratio

Drain
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Mass flow controller
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Fig. 1. Experimental apparatus.
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Table 1. Physical properties at 298K.

Kinematic |Density | Interfacial
Liquid viscosity tension
\7 £ o
(mm?/s,c8t) | (kg/m?) (mN/m)
Water 0.891 996
Silicone oil 1 1.0 818 52.7
Silicone oil 10 10 935 52.7

Bath >
surface //// /
Type A

Bath

surface

Type B

- Fig. 2. Two types of swirl motions.
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Fig. 3. Effects of the aspect ratio of silicone oil layer on
the boundary of region in which swirl motion of
water jet appears (Silicone oil 1 ¢St).
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Fig. 4. Effectsof the aspect ratio of silicone oil layer on the
boundary of region in which swirl motion of water
jet appears (Silicone oil 10 ¢St).
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Fig. 5. Effects of the nozzle diameter on the boundary of
region in which swirl motion of water jet appears.
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Fig. 6. Boundary of region in which swirl motion of water
jet appears.
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Fig. 7. Correlation of starting time of swirl motion.
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