RN
SPECIAL STEEL

532 BH A M
26+ 2011 %8 H

- ITEZHRK -
X80 Bk ¢W LF-RH )X 5L iR R WITAH RIEH

E o IH% HHEHE L B ITE
(It =R KRS SES TR, LA 100083)

 E BT 210 t BOF-LF-RH-CC T Z #2847~ X80 B M (% ;0. 041 ~0. 044C 0. 15Si 1. 78 ~ 1. 80Mn,
0. 007 ~ 0. 010P 0. 000 8 ~0.001 25.,0. 039 ~0. 047[ Al]s) Bt 4t BB rh Je 2451k . 7E BOF 40BN B % AT Al
SRARA(0.01% ~0.02% [ Alls) , IF ¥5 kI B R A S E  RE R MR HFE (B EER 3% 50 ~ 58Ca0 |7 ~
10Mg0 20 ~25AL,0, 4 ~7310, 0. 5 ~ 1. 4TFe) 4P IR N TE BK, R 894 AL O, e 2RI B S EERE
FETWAS Ca0-MgO-AL O, HEXIEMFHT. WAL BLHE RE KAREFEELER &5 T RNBE8ET
. BEEERTTLOTFESI(7 ~10) x10~° I AP RTHE3 ~5 pm, IV R A ELAR P R & IR R T ARG 545
BB KK FIEY .

XA X80 HARM LF-RH KK BE-BHRM KERYERT WHREHE KRTSHREBEERELE

%4

Behavior and Control of Nonmetallic Inclusions in X80 Pipeline
Steel during LF-RH Secondary Refining Process

Li Qiang, Wang Xinhua, Huang Fuxiang, Wang Jian and Wang Wanjun
(School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083)

Abstract The change of nonmetallic inclusions in X80 pipeline steel (% . 0.041 ~0.044C, 0.15Si, 1.78 ~
1. 80Mn, 0. 007 ~ 0.010P, 0.0008 ~0.0012S, 0.039 ~0.047[ Al]s) produced by 210 t BOF-LF-RH-slab CC flow
sheet during refining process has been studied. With adding Al during BOF tapping for intensifying deoxidation (0.01% ~
0.02% [ Al]s) and using high basicity and reducibility refining slag ( ingredient /% : 50 ~ 58Ca0, 7 ~ 10Mg0, 20 ~
25A1,0,, 4 ~78i0,, 0.5 ~ 1.4TFe) in LF refining process to activate the slag-metal reaction, the Al,O, inclusions in
steel are quickly transformed to liquid calcium aluminates and part-liquid CaO-MgO-Al, O; complex compound inclusions.
The cleanliness of steel liquid is improved by liquid and part-liquid inclusions colliding with one other, agglomerating,
coarsening and floating removing. Before casting the T[ O] decreases to (7 ~10) x 10™°, the size range of inclusions in
steel is 3 ~5 wm and the large scale low melting point calcium aluminate stringer inclusion doesn’t be found in hot rolled
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plate of test heats.
Material Index

X80 Pipeline Steel, LF-RH Secondary Refining, Slag-Metal Reaction, Transformation of Inclu-

sions, Cleanliness of Steel Liquid, Large Scale Calcium Aluminate Stringer Inclusion
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Table 1 Chemical composition of X80 pipeline steel /%

FIx C Si Mn P S [Alls
Nol 0.044 0.15 1.78 0.010 0.0008 0.039
No2 0.041 0.15 1.80 0.007 0.0012 0.047

K2 X80 EB&W LF HIKEM S/ %

Table 2 Ingredient of LF refining slag for X80 pipeline
steel / %
Ca0 MgO Al, O, Si0, TFe
50 ~58 7 ~10 20 ~25 4-~7 0.5~1.4
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Fig. 1 Change of basicity Ca0/5i0,(a) and TFe (b) of refining slag during LF-RH secondary refining process
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Fig.2  Morphology and analysis of tvpical nonmetallic inclusions in X80 pipeline steel during secondary refining process: (a) Al,0;;
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Fig.3  Evolation of ingredient of inclusions in X80 pipeline steel during LF-RH secondary refining process: (a) beginning of LF refining; (b) LF mid-

dle period; (¢) end of LF refining; (d) end of RH process; (e) after calcium treatment; ({) after argon blowing for 10 min
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