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Development of Refining Process for Production of High Purity
Ultra-low-carbon Steel

Nobukazu KiTAGAWA, Hisashi OSANAIL, Masahito SUITO,
Shigeru OHMIYA, Yoshiei KATO and Yukio TAKAHASHI

Synopsis :

In steelmaking process, the refining technology are progressed greatly by the introduction of combined
blowing converter and the spread of the process of hot metal pretreatment. At Mizushima Works, the
top-and-bottom blowing converter (K-BOP) were introduced in April 1980 and the hot metal pretreatment
facilities had the capacity of pretreating all hot metal in November 1988. For the purpose of the develop-
ment of best K-BOP only for decarburization practice, we made the experiments of reducing the bottom
oxygen flow rate. As a result, it was able to reduce to 0.25 Nm*/min-t from 0.8 Nm®*/min-t (conventional
way) with same metallurgical characteristics, when the inert gas is used at final stage of blowing at the rate
of 0.35 Nm®*/min-t or above using pretreated hot metal. Based on this principle, we changed the K-BOP’s
tuyeres and obtained the prolongation of converter life and the reduction of process gas cost.
Furthermore, by using the pretreated hot metal and controlling the converter slag basicity to more than 5
and the (%MgO) to around 10% and deoxidizing the ladle slag, the quality and cleanliness of ultra low
carbon steel for cold-rolled sheet is able to be improved drastically.

Key words : combined blowing converter; hot metal pretreatment; efficiency of decarburization; ultra low

carbon steel ; deoxidization of the ladle slag.
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Fig. 1. Outline of K-BOP at Mizushima Works.
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Fig. 2. Effect of bottom gas flow rate on perfect

mixing time.
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Fig. 3. Improvement of decarburization process at
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Fig. 4. Relation between (C] and (O).
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Fig. 5. Influence of bottom gas flow rate on
degree of oxidation.
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Fig. 6. Influence of bottom gas flow rate on

phosphorus partition ratio.
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Table 1.

Experimental conditions.

Lance height 0.4m

Top blowing gas (Os) 2.4~3.6 Nm®/min-t
Bottom blowing gas (02, Ar) 0.08~1.2 Nm%/min-t
C at blow end 0.02~0.10%

Temperature at blow end 1600~1680°C
Slag volume 20~40 kg/t
Basicity 2~5
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Fig. 7. Relation between oxygen activity and gas
flow rate of bottom blowing.
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Fig. 9. Relation between [T.O) and number of
Al,0; inclusion.
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Fig. 10. Blowing pattern on ultra low
carbon steel refining.
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Fig. 11. (T.Fe) content versus (MgO) in con-
verter slag.

P pick-up from furnace (1073%)

o v
0Ot 2 3 4 5 6 7 8

Number of heat after beginning of use of
pretreated hot metal

Fig. 12. Change of P pick-up from furnace
according to heat number with pre-treated hot
metal.
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Fig. 13. Relation between basicity and amount of
carry-over BOF slag.
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Fig. 14. Relation between amount of carry-over
BOF slag and total oxygen content at end of RH
degassing.
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Fig. 15. (T.Fe) in ladle slag versus flux
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Fig. 16. (T.Fe) versus total oxygen content at
end of RH degassing.

Table 2. Comparison of refining conditions and
results.
Item Conventional Improvement

Ca0/SiO; 4.5 5.0~8.0
(%MgO) at blow end 8.0 10.0
(%T.Fe) at blow end 20 12~14
Amount of carry-over

slag from converter 10 kg/t 3 ke/t
(T. O) after RH degassing 35~40 ppm 20 ppm
Number of Al;03 inclusion in slab 18~23/cm? 5~10/cm?

kg/kg-slag L BRI+ a2 ik, RS 7o
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