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Process Optimization for Steel 10B21 Steelmaking by
100 t BOF-LF-CC Flowsheet

Song Wanping, Jia Xugang and Liang Shiyong
(Anyang Iron and Steel Co Ltd, Anyang 455004 )

Abstract According to the issues for the steel 10B21 (/% : 0. 19 ~0.22C, <0.08Si, 0.8 ~1.0Mn, <0.020P,
=0. 0208, 0.010 ~0. 040Al, 0.001 ~0.005B) during steelmaking process including silicon content in liquid going be-
yond the limit of standard, poor castability and exiting cracked corner of cast billet, with analysis on production data and
inclusions in steel, and cast billet macro-examination, it is obtained that after LF white slagging, the Si0, in slag is re-
duced by Al led to [ Si] going beyond the limit; the castability of steel 10B21 decreases by Al,O; in liquid depositing in
nozzle, and during casting solidification process the boron nitride and oxide precipitate at grain boundary causing cast billet
cracked corner. With using the process measures including increasing BOF end [ C] to 0. 10% ~0. 14% , controlling tap-
ping liquid temperature 1 640 ~1 660 °C , decreasing BOF aluminium iron adding amount from 1. 82 kg/t to 1. 36 kg/t, de-
creasing LF refining aluminium iron adding amount from 2. 8 kg/t to 1.6 kg/t, increasing feeding calcium amount from
1.23 kg/t to 2. 05 kg/t, adding micro fixed nitrogen element Ti and optimizing casting process, the ratio of [ Si] <0. 08%
increases from 65.62% to 89.50% , single tundish continuous-continuous casting heats in crease from 4 heats to 12 heats
and the casting bloom cracked corner is effectively controlled, and the yield of qualified cast billet increases from 88. 23%
10 97.44% .
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Table 1 Requirement for within control of chemical com-
position of steel 10B21 /%

c Si Mn P 8 Al B
0.19~ < 0.80~ < < 0.010 ~ 0.001 ~
0.22 0.08 1.00 0.020 0.020 0.040 0.005

#2 Bps AERMSREBRPERS /%
Table 2 Ingredient of slag at BOF end, after white slag
and calcium treatment /%

TH S0, Ca0 ALO; Mg0 MnO P,0; S TFe
e 12.78 45.24 2.29 6.07 3.49 1.520 0.067 15.35
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Fig. 1 Effect of rephosphorization amount (a) and aluminium content in steel after deoxida-
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Fig.2 Morphology and analysis of typical inclusions in steel 10B21, SEM-EDS: (a) before calcium treatment; (b) after calcium treatment;

(¢) after soft stirring; (d) tundish; (e) casting billet
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Fig.3 Morphology of surface cracked corer (a) and macrostructure cracked corner (b) of
cast billet of steel 10B21 before process improvement
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Table 3 Statistic results of Al-Fe, calcium wire and [ Ti]
before and after process improvement
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Table 4 Ingredient of refining slag before and after
process improvement /%
I¥% TFe Si0, ALO; Ca0 Mg0 MnO P05 S
{EALEr 1.14 6.49 14.94 56.65 3.03 0.42 0.074 0.582
MH4k)E 1.79 9.15 11.73 62.87 3.57 0.49 0.074 0.638

x5 IZRUATBREEEGFEITER
Table 5 Statistic results of main indexes before and after
process improvement
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HhALE 60 0.04 ~0.09(0.06,)  89.50 12 97.64
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