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# E 8~10 mm I55 AHEERMRI AL REN SR 2E-120 + TURE RHEA-LF Fi4E-87 mm WARE
EH-EL T, EEERE 0.015% ~0.025% Nb A &M M EHAWA IS5 AmEEMEI R (/% 0. 16 ~
0.18C,0.5 ~0. 7Mn, <0.208i, <0. 025P, <0. 010S,0. 03 ~ 0. 04Cr,0. 01 ~ 0. 03Ti, 0. 005 ~ 0. 010Nb) , & ¥ 1 4K fin
200 ~400 kg FABESE BB MR BRI R B A, T[ 0] <20 x 10 WHBAL T, AR I#4IE BE1 100 ~ 1130 T, 4
#1855 ~860 C,FL/SHREW A, (610 £ 10) CHEAE T Z M, 4l n HIARJE AR 5R B 437 ~ 465 MPa, HTHIIR L 549 ~
575 MPa, {3 30% ~36% , —20 C itz 60 ~96 J,180° 2T 4 #5 , S EERE .,

XEW BHIS AMBERR HEEMAEML 120 « BOF-LF-WARER-EH. WA HFEkEE

Production Practice of Nb-Ti Microalloying and Containing Cr
Steel J55 for Oil Casing Tube

Li Guocheng', Bao Liming', Zhu Jinlu* and Shang Bing’

(1 Metallurgical Institute, Jilin Technology college of Electric Information Jilin 132021; 2 Technology Center, Tonghua 134003 )

Abstract The production flowsheet of 8 ~ 10 mm plate of steel J55 for oil casing tube is hot metal pretreatment-120 t
top and bottom combined blowing converter-LF refining-87 mm thin slab casting-continuous rolling process. With the
process measures including based on original 0. 015% ~0.025% Nb microalloying steel optimizing the composition of J55
steel for oil casing tube (/% ; 0. 16 ~0.18C, 0.5 ~0. 7Mn, =<0.208i, <0.025P, <0.010S, 0.03 ~0.04Cr, 0.01 ~
0. 03Ti, 0. 005 ~0. 010Nb) , pre-oxidizing by adding 200 ~ 400 kg aluminium magnesium calcium alloy at converter tap-
ping, deep de-oxidizing by feeding aluminium wire and calcium treating at T[ O] <20 x 10 ™ during refining process, slab
heating at 1 100 ~1 130 °C, finishing rolling at 855 ~860 °C and quick cooling after rolling, and coiling at 610 +10 °C,
the properties of finished steel plate are yield strength 437 ~465 MPa, tensile strength 549 ~ 575 MPa, elongation 30% ~
36% , impact energy at —20 °C 60 ~96 J, 180° cold-bending test qualified, and each properties of products are steady.

Material Index Containing Chromium Steel J55 for Oil Casing Tube, Niobium-Titanium Microalloying, 120 t BOF-
LF-Thin Slab Casting-Continuous Rolling, Control Rolling and Control Cooling, Mechanical Properties
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Table 1 Chemical composition of Nb microalloying and Nb-Ti microalloying containing Cr steel J55 for oil casing tube /%

e e C Mn Si P S Nb Ti Cr Als
Nb @ 0.16~0.19 1.1~1.3 <0.30 <0.020 <0.015 0.015 ~0.025 0.015 ~0.025
Nb-Ti P 0.16~0.18 0.5~0.7 <0.20 <0.025 =<0.010 0.005~0.010 0.01~0.03 0.03~0.04

Nb-Ti 5LPx{E 0.16 ~0.19 0.05~0.10 0.85~0.90 0.012 ~0.019 0.002 ~0.006 0.0073~0.0082 0.024 ~0.026 0.032 ~0.038
Nb-Ti ZFER  0.16 0.08 0.85 0.017 0.003 0.007 5 0.025 0.035
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Table 2 Analysis ingredient of refining slag / %
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HTE AP 5 35 B S 900 °C B I, M1 47 IR Y
1100~1130 C,

e - AR B BLE K SR oW 700 ~
1000 wm, ik R LA, BF BATE 5 6L 08 (R A X
R1.R2 HLAELE F SRl 16 48% ~ 52%  (RAEENA
L SRR B o B TARIE B b B,
R BT UG E 8.0 ~ 10,0 mm B, B 5L 2 JE F
DHIHRRATF 70% , R1 B2 HUARJE F 355 M M.
RN B AR A | B LR
(860 £5)C,

WHIT - 155 BF ¥ HI 9 o Jo Xt o T 4% &
R RHET Y P B BRI, AR T R
BHHELR, IR T o B IR TR, ]
(B 0 P BRI, TEALIS AR 2
Y 14 B T AN AR TE R P A 1, A
T B4 B B VLT TR A S, B S bR
TR B AR (610 £10) T,

3 RABERSH

3.1 RERE

E4% 155 BT M B AR TR B, Tl B 5
Ji B RLF, A 1 iR,
3.2 RS

MFE AL, R A 8.95 mm x 1 120 mm &
B 155 AMEBEETSRBHER T NER,
3.3 JifetEse

%511 8.95 mm x 1 120 mm 54K J55 AES W
WA TR, R R WA TR K3

Bl 1 Nb-Ti A S &AM EE W IS5 BN E : (a) Ebi: (b) i
Quality morphology of coil edge of Nb-Ti microalloying containing Cr steel J55 for oil
casing tube: (a) front; (b) side
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Fig.2 Distribution of yield strength (a), tensile strength (b), elongation (¢) and impact energy at —20 C of Nb-Ti microalloying

containing Cr steel J55 for oil casing tube
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Table 3 Mechanical properties of 8. 95 mm plate of Nb-Ti
microalloying containing Cr steel J55 for oil casing tube

g/ HWH SR HTRE MK -20 Cop 180°
mmxmm o BE/MPa  BE/MPa /% H3/] B
8.95x1 120 HBKE 465 575 36 96 S5
B/ME 437 549 30 60 &t

ZPER 379 ~490 517 ~620 =24 =39 d=2a

B3 Nb-Ti A SHOMEENISS BEREM: () Ef; (b) M
Fig.3 Morphology of cold-bending tested plate of Nb-Ti microalloying containing Cr steel
for oil casing tube: (a) front; (b) side
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