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Synopsis :

A combined blowing process, named K-BOP, has been developed at No.2 steelmaking
shop, Mizushima Works, Kawasaki Steel Corp., by adding the facility of the bottom gas
blowing to a 250t oxygen top blown converter to increase the stirring intensity of
moltem steel. To enhance the stirring of bath as intensive as that for Q-BOP, about 30%
of total blowing oxygen is injected with powdered lime from bottom tuyeres, consisted of
double concentric pipe. Precise and stable end-point control ([P] control, inclusive) at
high taping temperature has completed the "Quick and Direct Tapping Technique" so
that improvement in steel yield, and consumption saving of refractory and lime have
been achieved. K-BOP has exhibited not only economical merit but also high
productivity and reliability, and is suited to integrated steel plant with high application

ratio of vacuum degassing and continuous casting.
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Synopsis:

A combined blowing process, named K-BOP, has been developed at No.2
steelmaking shop, Mizushima Works, Kawasaki Steel Corp., by adding the
facility of the bottom gas blowing to a 250 t oxygen top blown converter to
increase the stirring intensity of moltem steel. To enhance the stirring of
bath as intensive as that for Q-BOP, about 30% of total blowing oxygen is
injected with powdered lime from bottom tuyeres, consisted of double
concentric pipe.

Precise and stable end-point control ([P} control, inclusive) at high
tapping temperature has completed the “Quick and Direct Tapping Tech-
nique” so that improvement in steel yield, and consumption saving of
refractory and lime have been achieved. K-BOP has exhibited not only
economical merit but also high productivity and reliability, and is suited to
integrated steel plant with high application ratio of vacuum degassing and
continuous casting.
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Table 1 Specification of K-BOP at Mizushima Works
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Table 2 Typical condition of K-BOY operation

Hot strip @ Low C, Al killed steel
. Extra low C steel
. Steel for high grade ERW pipe
Heavy plate | Steel for UO pipe (X 60, X 70}
. High tensile strength steel

Steel grade

Heat ratic to he
RH degassed

30~ 40%

Over 90%

C.C.ratio

Te ratur i
emperature a Ave. 1650°C (1610~ 1700°C)

hlow end
[C] at blow end 0.02~0.10%
{5i) of hot metal 0.20~0.50%

[Plof hot metal 0.110~9 150%
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Table 3 QDT performance for high grade steel (API-X70)

Chemical compesition Temperature Cal and dolomite
. . o
Process | No.of heats at blow end (1073%) WT.Fe) in slag at blow end consumption ! (%5i)
at blow end of hot metal
o C Mn P (e {kg/t)
_K-BOP 83 3.7 18 133 18.2 1662 37 0.23
Le | w7 4.7 11 1.8 | 25.2 1 667 16 0.32
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Table 4 Blowing performance of low C Al-killed steel

Preo No. Temperatere (%P |Cal %S5i)
foeess of heats | at blow end{" C) | at blow end Tt consumption(kg/t)| of hat metal
K BOP | 400 1635.8 0.012 7.5 38 0.32
LD 130 1642.6 0.012 24,6 41 0.33
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Fig.12 Relation between lime consumption and
(%T.Fe) under the blowing conditions
shown in Table 4
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