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Research and Application on Technology of Semi-Steel
Thermal Compensation by Adding Silicon in 120 t BOF

Chen Jun', Zeng Jianhua', Li Pingfan’, Yang Shenxiang® and Liang Xinteng'

(1 State Key Laboratory of Vanadium and Titanium Resources Comprehensive Utilization, Pangang Group Research Institute

Co. , Ltd. , Panzhihua 617000; 2 Vnadium-recoverying and steel-making plant of Pangang, Panzhihua 617062 )

Abstract To solve the problem of low carbon content at the endpoint, high TFe and heavy smoke during dredging,

new steelmaking process is put forward which by adding the silicon to semi-steel to thermal compensation. By researching
and optimizing the process parameters, the new steelmaking process was industrial applied. Application effect indicated that
the new process could reduce the carbon burning and temperature drop during charging semi-steel, and the heat and quality
of semi-steel was improved, the proportion of carbon content at the endpoint of rail steel between 0. 07% ~0. 12% was in-
creased sharply from 32. 2% to 92.38% , TFe in slag of rail steel reduced from 19. 9% to 18. 62% ,while carbon-steel re-
duced from 20. 85% to 18.89%. In addition, the new process greatly reduced the problem of heavy smoking during vana-
dium slag picking up process, which has obviously benefit of environmental protection.
Material Index Semi-Steel Steelmaking, Thermal Compensation, Carbon Content at Endpoint of Converter
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Fig. 1 Distribution of BOF end carbon content (a) and oxygen activity (b) in medium and high carbon steel
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Table 1 Chemical composition and temperature of char-
ging semi-steel bearing vanadium and BOF end liquid

Bor/ % B/
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Table 2 Metal charging amount, slag material consump-
tion and slag amount/(t - heat ™)
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Table 3 Relation between scrap consumption and semi-
steel with charging condition
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Fig.2 Effect of SiO, content in initial slag on liquid phase zone
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Table 4 Effect of ferrosilicon adding method on silicon
yield

MARHE]  BE&MAR/ke HER/%  EEEER%
4Ry 246 0.082 60.60

4RI 204 0.094 75.51

HiH1/3 238 0.113 78.39
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Table 5 Corresponding relation between carbon content in
semi-steel and silicon adding amount

FHREIR/% HEAR/ (k-57') HERSSHNE %
<3.0 300 0.31
3.0~3.2 200 ~300 0.21 ~0.31
3.2~3.4 100 ~200 0.10 ~0.21
3.4~3.6 100 0.10
>3.6 0 0
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Table 6 Attributing stable semi-steel carbon content to
adding silicon

LREER/ % FH BB %
<3.0 <3.31
3.0~3.20 3.31~3.41
3.2~3.40 3.41 ~3.51
3.40 ~3.60 3.50 ~3.60
>3.60 >3.60
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Table 7 Ingredient of vanadium slag picking up in test
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Table 8 Variation of carbon content in semi-steel / %
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Fig.4 Variation of TFe content in end slag for BOF melting
heavy rail steel and Q-series steels
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