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KRR T ER <4 kg/t, RAI(% ) 155 ~60Ca0 7 ~ 12810, |25 ~ 30AL,0, ¥EHRi& &, # 6 LF ¥kkiE Ca0/
ALO, =1.7~1.9,Ca0/Si0, =4.5 ~6.0, (FeQ + MnO) <1. 0% , W& 55 THE Wk S Hi A 8, RH 25 % <66.7 Pa,RH
JEMREELR 0.8 kg/t, Z5R T, F i & sibc E AL 0. 002 84F% 40. 002 44 ¥ 45 /5 (FeO + MnO) 25 0.913% , £ 4 & &
#0.001 3% . FUdn#f A2 YR <1.0,
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Control of Oxygen Content in X80 Pipe Line Steel dui‘ing 300 t
BOF-LF-RH Steelmaking Process

Yang Libin', Jiao Xingli’, He Qing' and Liu Liu'
(1 Metallurgical Process Research Institute, Central Iron and Steel Research Institute, Beijing 100081 ;
2 No4 Steelmaking and Rolling General Plant, Ma’anshan Steel, Ma’anshan 243000 )

Abstract Flow sheet for X80 pipeline steel ( basic composition /% ; 0.09C, 0.42Si, 1. 85Mn, 0.022P, 0. 005S,
0.06Als) is KR metal desulphurization pretreatment-300 t top and bottom combined blowing converter-ladle argon blowing-
LF-RH-250 mm x 2 150 mm slab casting process. The main steelmaking and refining optimizing processes are controlling
converter tapping slag amount <4 kg/t, using (% ) 55 ~60Ca0, 7 ~128i0,, 25 ~30Al, 0, refining slag series to control
LF refining slag Ca0/Al,0, =1.7 ~1.9, Ca0/5i0, =4.5 ~6.0 and (FeO + MnO) <1. 0% , pre-forming slag at ladle ar-
gon blowing station with top and bottom argon blowing, RH vacuum <66. 7 Pa and feeding 0. 8 kg/t calcium wire after RH
treatment. Results show that carbon-oxygen product-[ C][ O] at converter endpoint decreases to 0.002 44 from original
0.002 84, after refining (FeO + MnO) is 0.913% , T[ O] is 0.001 3% and rating of inclusions in produets is 1. 0.

Material Index 300 t Top and Bottom Combined blowing Converter, X80 Pipeline Steel, Pre-formation Slag, Inclu-

sions, Carbon-Oxygen Product, Total Oxygen Content
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Table 1 Basic chemical composition of X80 pipeline steel / %

C Si Mn P S Als
0.09 0.42 1.85 0.022 0.005 0.06
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Fig. 1  Flow sheet for deoxidizing and refining of X80 pipeline
steel
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Fig.2 Top and bottom combined blowing pattern in X80 pipe-
line steel converter steelmaking
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Fig.3 Relation between adding amount of lime and aluminium
shot and activity of oxygen in liquid during BOF tapping
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Fig.4 Distribution of TFe content in slag (a) and carbon-oxygen product in liquid (b)
at converter endpoint
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Fig.5 Change of (FeO + MnO) (a), T[O] (b) and inclusions amount in steel (c¢) during refining process for X80 pipeline steel
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Table 2 Rating of inclusions in products of X80 pipeline steel

A B C D

s — y
Hoo# # 0 # 0 # & M @
1 0 0 0 05 0 0 0 0
2 0 0 0 0 0 0 0 L0
3 0 0 0 1.0 0 0 05 1.0
4 0 0 0 05 0 0 05 05
5 0 0 0 05 0 0 05 1.0
6 0 0 0 05 0 0 05 0.5
7 0 0 05 0 0 0 05 1.0
8 0 0 0 05 0 0 05 10
5 0 0 05 10 o0 0 05 1.0
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