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Synopsis :

A method for producing ultra-low carbon steel  with carbon content 20 ppm or less was
investigated, and a highly efficient and ye t economic manufacturing process using the
combination of bottom-blown converter and RH vacuum dega sser was established. First,
the decarburizing reaction in the RH vacuum degasser was analyzed using a reaction
model, and the relationship between op erational conditions and the rate of

decarburization was elucidated. On the basis of the analytic results, it was attempted to
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rate in RH was analyzed by using a mathematical V‘—jﬁ N

model so as to obtain basic data for determining dr — QO = C) v M

optimum equipment dimensions and operational dc

procedures?’. vd_tv = 0'(CL — Cv) — ak(Cy — Co)- -+ (2)
A reaction model used for the analysis is shown in

Fig. 1. In designing the model, the following assump-  Initial conditions are

tions were made. Co=Cy=Clatt=0 - vooeieeui %))

(1) Molten steel is perfectly mixed in both ladle and
vacuum vessel. V and v: Volume of molten steel(m?®) in ladle
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ional to carbon concentration in molten steel an ) CoLcon
S e A g - | ; C., Cy: Carbon concentration{?,) in ladle
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3.2 Experiment for Increasing Decarburization Rate  hydrogen gas required for improving the decarburiza-

tion rate was calculated as described below.

3.2.1 Snorkel diameter and increase of Ar gas flow Generally, the decarburization reaction proceeds

rate apparently in the form of first order reaction, but in
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3.2,3 Experiment for feeding argon gas into vessel

In parallel with the experiment for hydrogen

rate of 500-1 000 N//min for the same purpose of
hydrogen feeding to improve the decarburization rate.
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5 Mechanical Properties of Ultra-Low Carbon Table 2 An example of chemical composition of ultra-
Steel Produced by the New Method low carbon steels ( 77)
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