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B OE NE3S0 kn BERNERFFLESET0]<20x10°, E£BLFYB.C.D%X<1.0%, BN
EERRGHET EERALEHETE, BIRA SiCaBa 4RI A, B R T K45 5 89 Mn-Al-Si-Ba-Ca ZILEIE
Tk, ZARF B EFEF LB HLRB . R T HK A EPH-150 t UK Z Wi H-LF-VD-280 mm x 380
mm EFHTERENPN UTIMnG B K178, AR TANE T ERNNPE LR ENARRIFE , B
ALCIXHHKEEENEWLL K LF BHEEREM VD EREKER M NETENRAYNE R, &REH,H
PLLEA <20 pm EAYRFENBHEN —KBEE~Y, B EHFEP L E(C] >0.15% , B HE R ERE (Ca0)/
(Si0,) =2.5 ~3, = (FeO + Mn0) <1. 0% W[ B ERNARF ELWHBEMR T,

X@ig 150t BOF-LF-VD-CC i2 H&ENIN THEME &9

Behavior of Inclusions in 150 t BOF-LF-VD-CC Flow Sheet
Non-Aluminium Deoxidation Steelmaking Process of
High-Speed Rail Steel

Liu Ping', Li Xiaoying®, Zhi Jianguo', and Chen Aimei'
(1 Inner Mongolia Baotou Steel Union Co Ltd, Baotou 014010; 2 Inner Mongolia First Machinery Group Co Ltd, Baotou 014010)

Abstract Quality requirement for 350 km/h high-speed rail steel is total oxygen content in steel- T[ 0] <20 x 10 ¢,
and B, C and D series inclusions rating <1.0. In domestic heavy rail steel steelmaking process, it is normally to using
non-aluminium deoxidation process, i. e. intensifying deoxidation by using SiCaBa alloy to form low melting point Mn-Al-Si-
Ba-Ca multicomponent oxide inclusions which all remove from liquid during refining process. The behavior of inclusions in
rail steel U71MnG steelmaking by hot metal desulphurization pretreatment-150 t top and bottom combined blowing cenvert-
er-LF-VD-280 mm %380 mm CC flow sheet is studied, including the ingredient and characteristics of oxide inclusions in
rail steel steelmaking by non-aluminium deoxidation process, the effect of converter end [ C] on oxygen activity of liquid
and the effect of basicity of LF refining slag and soft argon stirring process in later period of VD process on inclusions and
oxygen content in steel. It is obtained that the <20 pm oxide inclusions in head of rail is seconadry deoxidation products
during refining process, with controlling converter end [ C] >0.15% , controlling basicity of refining slag- (Ca0)/(Si0,)

=2.5~3 and 3 (FeO +Mn0O) <1.0%, it is available to decrease the quantity and size of oxides in rail steel.
Material Index 150 t BOF-LF-VD-CC Flow Sheet, High-Speed Rail Steel, Non-Aluminium Deoxidation, Inclusions
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Table 2 Ingredient of LF refining slag /%
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Fig. 1  Analysis of oxide inclusions in rail steel steelmaking
with non-aluminium deoxidation
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Table 3 Element content and size of typical oxide inclusions in differ-

ent steelmaking process, SEM, energy spectrum analysis
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Table 4 Comparison of characteristics of inclusions formed
in converter tapping deoxidation and LF refining
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Fig.2 Relation between oxygen activity and carbon content in
liquid at converter end
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