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Optimization of the Blowing Sequence in a Top and Bottom Blowing
Converter Containing Pretreated Hot Metal

Yoshiei KATO, Yukio TAKAHASHI, Toshikazu SAKURAYA,
Tetsuya Fuiil and Shigeru OMIYA

Synopsis :

Experimental and theoretical studies have been carried out to clarify metallurgical reactions in combined
blowing converters affected by the oxygen flow rates from the top and the bottom of the furnace.

The 5t combined blowing converter showed the decrease in oxygen content in the bath with the increase in
the oxygen flow rate from the bottom, while the 5t bottom blowing converter showed the decrease in
oxygen content with the decrease in the oxygen flow rate. Thease experimental results are interpreted in
terms of an index, I, related to the inverse of the oxygen efficiency used for decarburization, which has
been introduced by considering the different reaction sites brought by the top blown and the bottom blown
gases. Oxygen content in steel melt and (T. Fe) in slag decrease with the decrease in the I value from LD
to Q-BOP, which indicates that the I is suitable for characterizing metallurgical reactions.

The metallurgical reactions at blow end can be controlled by changing the oxygen flow rates of top and

bottom blowings, based on the aimmed I value.

Key words : steelmaking ; combined blowing converter ; blowing sequence.
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Table 1. Chemical compositions of hot metal.
C(%) Si(%) Mn( %) P(%) S(%)
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Fig. 1. Experimental conditions of top- and bot-
tom-blowing rates in 5t test converter.
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Fig. 2. Relation between oxygen utilization effi-
ciency for decarburization and carbon content in
steel melt for top- and bottom-blowing.
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Ilig. 3. Relation between oxygen utilization effi-
ciency for decarburization and carbon content in
steel melt for bottom-blowing.
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Fig. 4. Relation between activity of oxygen at
turndown and carbon content in steel melt for

(Qr+ Qg)/W=3.6 Nm*/min/t.
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Fig. 5. Relation between (%T. Fe) and [%C] for

(Qr+ Qg)/ W= 3.6 Nm%/min/t.
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Fig. 6. Relation between activity of oxygen at
turndown and carbon content in steel melt for

Qp/W=0.08 Nm*/min/t.
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Fig. 7. Relation between activity of oxygen at
turndown and carbon content in steel melt for
bottom blowing.
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Fig. 8. Sketch of decreasing direction of mea-
sured ao and contours of calculated ag by eq. (10).
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Fig. 9. Schematic representation of reaction sites
in top- and bottom-blowing converter.
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Fig. 10. Relation between activity of oxygen at
turndown in steel melt and index, I.
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Fig. 11. Relation between (%T. Fe) and index, I.
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Fig. 14. Contours of I values for [%C]=0.05 and

total oxygen flow rate.
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Fig. 16. Relation between activity of oxygen at
turndown and carbon content in steel melt under
the top- and bottom-blowing conditions of the same
I value.
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