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Precipitation and Control of Titanium Nitride in Oil Casing Tube
Steel Steelmaking by 120 t BOF-LF-RH-CC Flow Sheet

Fang Zhongqiang, Sun Yanhui, Wang Chengyi and Cai Kaike
(School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 )

Abstract The production flow sheet for oil casing tube steel (/% : 0. 26 ~0.29C, 0.25 ~0. 35Si, 0.40 ~0. 50Mn,
=<0. 009P, =<0.004S, 0.95 ~1.05Cr, 0.09 ~0. 11V, 0.02 ~0. 04Al, 0. 015 ~0. 020Ti, <0.0060ON) is hot metal pretreat-
ment-120 t BOF-argon blowing-LF-CaSi wire feeding-RH-Aloying-CaSi wire feeding-soft argon blowing-®200 mm round
bloom casting process. By commercial test as the N content in produced round casting bloom is 67 x 10 and by thermody-
namic analysis as the N content in steel is more than 50 x 10™°, the more than 2 um TiN inclusions easily form in casting
bloom. With controlling BOF end [N]=<30x107% LF end [S]=<25x107%, [0]=<25x107° and [ N] <35 x107°, after
alloying RH end [N] <35 x10 ¢ and [H] <1.5 x107°, stably feeding CaSi wire speed 300 ~400 m/min and controlling
tundish [ N] <40 x 1075 and strict casting-shielding process, the N content in casting bloom shall be <50 x 107, the a-
mount of TiN inclusions in steel decreases markedly and there are not larger size TiN inclusions to be found in steel.

Material Index 120 t BOF-LF-RH-CC, Oil Casing Tube Steel, TiN, Thermodynamic Calculation, Nitrogen Content

BRI ORI R BURE TN Je 2% BLA 227
HkR SR MR , R A 7E 5L A B R g 2
B e, AMEE A B 4L SobL BV L B SR R 5
HEEREIME R AKAEE" . MR &HTF,TiN
MG E TR TR FREY . HRAR
RN ERH ARSI TIN JAT AT R R R
MEFEAT R RFSE  (HRE N A MBS TIN JbT
S S AR AR o

1 &P RBMesTRTE

AMEENN L ZBE N  PokFLHE 120 t
B /N R E — LF—RH—$220 mm [B 3%
o B HMEH T B R <50 mm, BIHLRAKS
BIMA Fe-Al RER A, A& EMARRE
RS REREN P E/DNEERA AL LR HTH
& LF B35 5 A SR EE o fi4E AL, LF ke
(@] =30 min, £ RKEHH, LF MABLERERA

400 ~500 m CaSi 4%, MR 4% J5 KWK B} [B] =5 min; RH
BEZSHbPE =12 min, B 25 <300 Pa, {3 5 min J5
AT E &l EE LB EE A 300 ~500 m CaSi
2%, REFGHR =6 min; EHF LR ARPBE, HL
H1S~1.6 m/mn, WHEELEZERT (/D)
0.26 ~ 0.29C, 0.25 ~ 0.35Si,0.40 ~ 0.50Mn, <
0.009P, < 0.004S,0.95 ~ 1.05Cr, 0.09 ~ 0. 11V,
0.02 ~0. 04A1,0. 015 ~0. 020Ti, <0. 006 ON, ZEit &
TR, A BCF S E Sk ERITTR. X
—NRR 3 PRERPL R DEEREE.LF £5
Lb3EFT S JRH F5A0 3R/ )5 . P M EBGT R, 6
JEBU15 mm EREAE, BEEMTME L,
2 HBEERSITE
2.1 ABHER

BT BRNE P I I Y% B AL O, —MgO-
Al, 0, & 3¢ 22 #7— Ca0-Al, 0, -MgO 5 Ca0-Al, 0, &



%58 7718384 120 t BOF-LF-RH-CC ARG A SN TIN gH7 & Fis ) +31-
© 8 4, Igk =15 198/T -5.64 (2)
7 K T- BE K- FHEEE.
/ B 3 hETREIER N Ti F1 N B P H S A, 440
/A BRAD T LA EEE, W4A TiN &8, oL
®) YR 5 EFH,TINTHFRNASEEER PSRN
X TR, i1 TN R (NEERER Z
A1) ARSREERE 3 B, THEFH, HBRs T

B1 EERBERER: (2)8im; (b4
Fig.1 Schematics of sampling at casting round bloom: (a)
cross-sectional; (b) longitudinal
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Fgi.2 Typical morphology of inclusions in casting round bloom and corresponding energy dispersive spectrum analysis: (a) CaS com-

pound inclusion; (b) TiN; (¢) TiN compound inclusion
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Fig.3 Relation between concentration of titanium and nitrogen
in precipitates of TiN in steel
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Fig.4 Relation between concentration of titanium and nitrogen
in precipitates of TiN with different solidification fraction
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Fig. 5 Percentage of TiN in inclusions in longitudinal and
cross-sectional specimen of casting round bloom
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Fig.6 Variation of nitrogen content in steel during steelmaking
process
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