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Abstract The causes of the exceeding silicon content and poor pour ability of low carbon and low silicon-aluminum
killed steel C4C-Q (/% :0.02 ~0.06C, <0. 065i,0. 02 ~0. 05Al) produced by 120 t BOF-LF-RH-CC flow sheet are ana-
lyzed. Through process optimization, adopting BOF tapping twice slag blocking mode and decarburizing process after tap,
molten steel to decrease tap oxygen content and reduce Al, O, inclusions forming in the later deoxidation process combining
optimizing the deoxidation mode of LF furnace and adjusting the ladle bottom blowing stirring, the silicon increase in molten
steel can be controlled within 0. 03% while the desulfurization is ensured, the [ Si] <0.045% in the tundish, the LF refi-
ning slag has good fluidity and strong ability to absorb inclusions; by casting improving the protective effect during the start
casting, adopting high liquid steel level when start casting of first furnace, to promote the inclusion in the tundish to float
upwards, improve the molten steel temperature in the tundish, increase the static pressure of the molten steel at the same
time, and reduce the Al, O, inclusions nodulation on the inner wall of the nozzle, therefore good pour ability C4C-Q steel

composition with /% 0. 04 ~0. 06C,0. 034 ~ 0. 04251 and 0. 028 ~0. 034 Al is produced.
Material Index Low Carbon and Low Silicon, Aluminum Killed Steel, Pour Ability
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Table 1 Chemical composition requirements for C4C-Q
steel /%
C Si Mn P S Al

0.02~0.06 =0.06 0.25~0.35 =<0.020 =<0.010 0.020 ~0.050
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Table 2 Al,O.N content in each casting blank position of
first heat / %

PR E/m Als Aly T[O] N
0.5 0.008 8 0.014 7 0.004 2 0.006 9
2.5 0.016 3 0.0209 0.002 4 0.005 3
4.5 0.020 4 0.023 7 0.002 2 0.004 9
20 0.023 6 0.027 0 0.002 1 0.004 5
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Fig.1 Distribution of ingredient of inclusions at first heat 0. 5
m casting bloom before process improvement
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Table 3 Molten iron compeosition requirements /%
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Table 4 Ingredient of LF refining slag before and after
process improvement / %
T#  ALO, 80, TFe Mg Ca0  MnO
{4k mi 28.51 1.78 0.52 6.85 58.76 0.04
ikl 36.53 3.77 0.68 5.51 50.39  0.03
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Fig.2 Distribution of ingredient of inclusions in molten steel at
RH end after process improvement
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Fig.3 Distribution of ingredient of inclusions at 0.5 m casting
bloom after process improvement
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Table 5 Molten steel chemical composition in tundish after
process improvement / %

piak=3 C Si Mn P ] Al
1" 0.05 0.034 0.29 0.015 0.004 0.030
2* 0.05 0.034 0.30 0.010 0.003 0.028
3? 0.04 0.038 0.28 0.012 0.003 0.034
4* 0.06 0.042 0.29 0.013 0.004 0.032
5% 0.05 0.037 0.27 0.016 0.003 0.031
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Fig.4 [Si] change in steelmaking process

F6 C4C-Q 3 ®20 ~30 mm E #F 24T R/ 5
Table 6 Inclusion rating of ®20 ~ 30 mm rolled metal of
steel C4C-Q/rating

A% B (o3 D3
e HE HE OHAR HE HE HF HRE #R
<1.5 1.5 <1.5 <1.5 <1.0 <1.0 <1.5 <1.5

1¥ 0 0 0 0 0 0 0 1 0.5

Ds

2# 0 0 0 0.5 0 0 0 1 1
3* 0 0 0.5 1 0 0 0 1 1
4# 0 0 0 1 0 0 0 1 1
5* 0 0 0 0 0 0 0 1 1.5

[Si]4%HI7E 0.05% DA F, kst BiF, 8 T 20
ALHT[ Si ]SRRI 0. 02% .
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