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X-ray Fluoroscopic Observations of Bubble Characteristics in a Molten Iron Bath

Manabu Icucm, Novihiro Takanasm, Yuji Ocawa, Naoki Toxumitsu and Zen-~ichiro MoritTa

Synopsis : The formation of bubbles at the nozzle exit and the subsequent rising behavior of the bubbles in a molten iron bath at
1250°C were observed using a high voltage X-ray fluoroscope and a high-speed video camera. The frequency of bubble
formation at the nozzle exit, the mean bubble diameter, and the mean bubble rising velocity were obtained for a wide
range of the injected argon gas flow rate. Empirical correlations of these quantities were proposed and compared with.
previously published data and empirical correlations.

It has been commonly believed that the frequency of bubble formation at the nozzle exit depends solely on the gas
flow rate and the outer diameter of the nozzle when the gas flow rate is relatively high and the wettability between
the nozzle material and the molten metal is bad. The present experimental results revealed that the frequency of bubble
formation had a close relationship not with the outer diameter but with the inner diameter of the nozzle. Also, the
bubble frequency depended on the gas flow rate and the physical properties of gas and molten metal. The critical gas
flow rate for the initiation of smaller bubbles due to disintegration of larger bubbles was found to be approximately
60cm?®/s under the present experimental conditions. The bubble behavior near the bath surface also was made clear.
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Fig. 1. Experimental apparatus.
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Fig. 2. The dimensions of baths and nozzles.
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Fig. 4. Relation between bubble frquency fz and gas
flow rate Q. for water-air model.
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model.
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Fig. 6. X-ray fluoroscopic image of bubbles.
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Fig. 7. X-ray fluoroscopic image of bubbles.
(Qg=79cm?/s, dn;=0.11cm, dn,=0.18cm)
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Fig. 9. Comparison of measured values of bubble
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tion.
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