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Synopsis :

To meet increasing demands for improved mechanical properties of cold-rolled sheet
products, attempts have been made to decarburize molten steel to less than 20ppm by
the combined process of Q-BOP and RH degasser. Effects on the decarburization rate of
the operational conditions, such as circulating flow rate of molten steel and volumetric
coefficient for mass transfer in the vacuum chamber, were made clear by fundamental
calculations of the vacuum decarburization in RH degasser. On the basis of the
calculated results, operational conditions were optimized regarding the diameter of the
snorkel and Ar gas flow rate, and the process has been placed in the commercial

production.
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Production of Ultra Low Carbon Steel by Combined Process
of Bottom Blown Converter and RH Degasser

Norio Sumida, Tetsuya Fujii, Yukio Oguchi, Hitoshi Morishita, Keisuke Yoshimura, Fumio Sudo
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Synopsis:

To meet increasing demands for improved mechanical properties of cold-
rolled sheet products, attempts have been made to decarburize molien steel
to less than 20 ppm by the combined process of Q-BOP and RH degasser.

Effects on the decarburization rate of the operational conditions, such as
circulating flow rate of molten steel and volumetric coefficient for mass
transfer in the vacuum chamber, were made clear by fundamental calcula-
tions of the vacuum decarburization in RH degasser. On the basis of the
calculated tesults, operational conditions were optimized regarding the
diameter of the snorkel and Ar gas flow rate, and the process has been
placed in the commercial production.
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Fig. 1 Decarburization model for calculation
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Fig.3 RH degasser and arrangement for measuring
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Tahle | Experimental conditions for measurement of circulating
flow rate
RH degasser Chiba No.3 |Mizushima No.1|Mizushima No.2
Ladle capacity [t} 240 200 280
Inner dia. of ' ;
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Fig.4 An example of radio activity measurement
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Table 2 An example of chemical composition of wltra low carbon
steels (%)

C Mn P 8 Al Nb
Extra deep 0001 e
drawing steel L0015 | 0.18 0.G08 | 0.008 | ©.035 | 0.008
Extra deep
drawing high 0.0017 | ¢.23 0.065 | 0.008 0.040 0.016
strength steel

Table 3 Mechanical properties of extra deep drawing high
strength steel sheets §.7 mm in thickness shown in

Table 2
YS TS E1 YR " "
(kgl/mm?) | (kef/mm?) %) (%)
19.4 35.5 44.1 54.7 0.250 215

O —515 0 7mm thick T
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Fig. 15 Distributions of elongation, El, the Larkford
value, 7,and annealing index, Al,of extra
deep drawing steel strip continuously .an-
nealed
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