H38 B
2017 4 1

o8
me

15| Vol. 38. No. 6

TR
SPECIAL STEEL December 2017 -« 19 -

300 t-BOF-RH-CC 284 Ti-IF & J 224 B 673517 3

B &R
(B R A PR 2N R SR PUAELE ), Skl 243011)

B E R TN-IF %1(/% : <0.003 5C, <0.035i,0. 08 ~0. 20Mn, <0. 025P, <0. 0155,0. 05 ~0. 07Ti,0. 030 ~
0. 055Als, <0.004 ON) BOF £ 5[ C]0.03% ~0. 06% ,#2 £3i[ 0]0.003 0% ~0.060 0% , i @i B A K F & Al 40
TR SRR, RH K 4 R/ % 53. 38Ca0,7. 05Fe0, 1. 01MnO, 31. 4AL,0,,5. 7Mg0,0. 3P,0; ,0. 0228, RH ¥4
PRIURE ST R W, 85 i G U R) L 5] 8% (FeO + MnQ) ,Ca0/ AL O, = 1. 7, BB BRI h e 29 KRR Lt R4
A FELED T, B b & 540, 001 4% , B B0, 001 5% ; [BEAR 45 N & 284 3 B MnO; BB EAS IR Z 5
ALO, s B &G A AL O, B AL-O-Ti S G Je 79 (EFF b B Je e 1A R Bk  (HAEBE B b FR AT 1L TN Jeg,
XA 300 -BOF-RH-CC Jitf2 Ti-IF# JZ frEiTH

Evolution Behavior of Inclusions in Ti-IF Steel Steelmaking by
300 t-BOF-RH-CC Flowsheet

Yao Siyuan
( No4 Steelmaking and Rolling General Plant, Ma’anshan Iron and Steel Co Lid, Ma’anshan 243011)

Abstract Of tested Ti-IF steel (/% : <0.0035C, <0.03Si, 0.08 ~0.20Mn, <0.025P, <0.015S, 0.05 ~
0. 07Ti, 0.030 ~0. 055Als, =<0.004 ON) the BOF end [C] is 0.03% ~0.06% , end [ 0] is 0.003 0% ~0.0060% ,
the lime and top slag modification agent containing aluminium are added during tapping process, and the ingredient of RH
end slag is /% : 53.38Ca0, 7. 05Fe0, 1. 01MnO, 31.4Al,0,, 5.7MgO, 0.3P,0,, 0. 022S. The analysis results by sam-
pling in RH refining process show that by adding top slag modification agent to control 8% ( FeO + MnO) and Ca0/Al, 0, =
1.7, it is available to remove the inclusions in steel; the oxygen content in liquid decreases continuously during refining
process, in casting slab the oxygen content is 0. 001 4% and the nitrogen content is 0. 001 5% ; at finishing decarburization
the main inclusions in steel is MnO, at finishing deoxidation by aluminium the main inclusions in steel is Al,O; and after
alloying modified to Al,0, and Al-O-Ti compound inclusions; and in slab casting the above-mentioned inclusions are re-

moved effectively but the TiN inclusions precipitated in slab solidification process.
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Table 1 Chemical composition of tested Ti-IF steel /%
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Table 3 Ingredient of ladle top slag modification agent /%
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Table 4 Ingredient of RH end slag and basicity
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Fig.2 Change of oxygen and nitrogen content in liquid in ladle
RH refining and tundish casting process
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Fig. 1 Schematics of sampling in RH refining process

30

v

o B
AR, W E

Ca0/ AL O, 35 Hl7E 1.2 ~2.0 i,



%6 k5. 87 :300 +-BOF-RH-CC iR 4 Ti-IF MR P RRTEFTH .21 -
35.0 30 20
& 300} 2 " 15
=~ AN
2 250 \ ~ 10
= 120 ¥
+ & = 3
< 20.0 ) E p
= < .
&= 15 - 0
~15.0 2 = ~"1 AG=0
o o O 5} T=1697K
= 10 >
< 10.0 %R
i % B (FeO+MnO) ~10}
* SR Cpinspmasasiiaaeis o] ] 4
| \ Ca0/ALO, ' -15F 7
A-ereveee Y A
: i i ; 7 PR S SR NP . oy
e RH# ¥ AR 45 T RHH ¥ 1600 1620 1640 1660 1680 1700 1720 1740 1760 1780 1800
T ¥ELHE(T) /K

B3 Fep i RH JFIG BRAS A RH 28 58 5)
Fig.3 Ingredient of slag at BOF taping, RH beginning, decar-
burization finishing and RH end
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Fig.4 Relation between Gibbs free energy for TiN formation in
Ti-IF steel and temperature T
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Fig.5 Morphology and ingredient of inclusions in test steel Ti-
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