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Mechanism of Decarburization Reaction of Stainless Steel
in Reduced Pressure and the Effect of Stirring Condition

Kenichiro Mivamoro, Ryoji Tsunno, Shinya Kitamura, Takeo Inomoro,
Akio Suinkai, Katsuhiko Karo and Toshitaka Y uki

Synopsis : The most suitable stirring condition has been investigated on the basis of the mechanism of the decarburization in VOD.

Results are summerized as follows :

(1) A decarburization model considering each reaction sites as hot spot, free surface, internal, bubble and slag was
constructed. As a results, it became possible to quantify the contribution ratio of each reaction site in decaburization

rate at each [C] region in VOD.

(2) Decarburization rate became larger with increasing stirring energy. And it was larger at a single tuyer than bouble
tuyers according to the defference of the plume eye area.
Key words : decarburization ; stainless steel ; reaction site ; stirring ; VOD.
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Table 1. Bottom blowing Ar gas flow rate in VOD

test.
(N¢£_/min)
Conventional tuyer | 300 | 800 | 150 {300 | 400
New tuyer - — | 150 | 300 | 400
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* ¥ H AR (BR) /BB AIBFSEES (Yawata R&D Lab., Nippon Steel Corp., 1-1 Tobihata-cho Tobata-ku Kitakyushu 804)
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Table 2. Configuration of bottom blowing tuyer in
water model test.

Case A B C D E

Table 3. Properties and characteristic parameters
of oils in water model test.

Tuyer

density | viscosity | surfacetension
(Slag)  |(Kgm')| mPa-S)| (N/m)
Liquid 886 | 20.0 0.0380
n-Pentane 627 0.232 0.0502
Cyclohexanol 780 0979 0.0506
€y (%) 0.70~0.60 0.14~10 0.03 <001
Temp (K) 1873 2023 1973
Reduced (Torr) 760 150~100 ~10 ~10 <1
pressure
Dec.—0 .Dec~1, Dec—1 ,
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Fig. 1. Schematic diagram of VOD decarburization
rate.
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Fig. 2. Relationship between decarburization rate constant K and stirring energy density 2.
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Fig. 3. Observed complete mixing time z at every
position of bottom tuyer in water model test.
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Fig. 4. Observed complete mixing time 7z at every
position of bottom tuyer of several gas flow
rates in water model test.
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Fig. 5. Relationship between plume-eye area and
bottom Ar gas flow rate in every oil.
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Fig. 6. Relationship between plum-eye area and
thickness of oil in the case of A, B. (cyclo-
hexanol, Fa,=4.5 (NI/min))
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