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Effect of Reaction Sites on Decarburization Rate in the Range of
Ultra Low Carbon Concentration under Reduced Pressure

Tadasu Kiriuara, Yoshiei Kato and Tetsuya Fumu

Synopsis :

Theoretical and experimental studies were carried out to quantitatively understand the effect of reaction sites on the
decarburization rate of ultra low carbon steel.

The decarburization rate was studied in a 30kg vacuum induction furnace by varying the areas of three reaction sites
such as bath surface, steel melt-crucible interface and inner part of molten steel.

With the oxygen content of 400ppm,the ratio of the decarburization rate at the bath surface to the overall one is
largest for [C]=27ppm, whereas the largest is that of the inner part of molten steel for [C]=27ppm.

The fluiddynamic calculation of the flow pattern of CO bubbles nucleated inside the molten steel of RH vacuum
vessel made clear that a part of CO bubbles near the down-leg was sucked into the ladle and dissolved into the steel
melt without decarburization. The effect of each reaction site on decarburization rate in RH was calculated to be the
same tendency as that in the 30kg induction furnace.

Key words : secondary steelmaking ; RH degasser ; decarburization ; ultra low carbon steel ; fluid flow.
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Table 1. Experimental conditions.

mass inner diameter A/V bath depth
(kg) of crucible (m) (m™Y) (m)

30 0.18 5.94 0.168

20 0.18 8.91 0.112

10 0.10 5.50 0.182

30 0.15 4.12 0.185
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Fig. 1. Experimental setup for H, bubble genera-
tion.
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Fig. 2. Influences of mass of molten steel and cross
-sectional area of crucible on change of
carbon content with time.
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Fig. 3. Relation between apparent rate constant for
decarburization and carbon content.
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Fig. 5. Comparison of calculated carbon content
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Fig. 6. Effect of each reaction site on decarburiza-
tion.
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Fig. 7. Calculated flow pattern of steel melt in RH
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