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Present Status of Research and Development of Special Seamless
Steel Tubes for Oil and Gas Field in Acidic-Corrosive Environment

Xing Na, Huang Bao, He Libo and Zhao Tingting
(Technology Center, Angang Iron & Steel Co Lid, Anshan 114009)

Abstract The one of key issue for development of acidic-corrosive oil and gas field is to use H,S stress corrosion
cracking resistant seamless steel tube. The research and development of special seamless steel tubes for acidic oil and gas
field are carried out at main tube enterprises at home and abroad. The present status of research and development on variety
size, grade composition and properties of special seamless steel tubs for oil and gas field in acidic-corrosive environment at
Baosteel, Tianjin Steel Tube Co, Hengyang Hualing, Sumitomo Metal, JFE etc enterprises is presented in this article.
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Table 1 Mechanical properties and stress corrosive cracking resistance examination of general and low alloying oil casing

tube for acidic-corrosive environment produced at NSSMC

R, JRGERE/ WHBRE 0 EE EIPIE-1; 74 181 R %
g i E7S: s
MPa MPa MPa (HRC) L& ( NACE TMO177. .73k A)
o SM-80S Py, 0.1 =552 =655 <23.0 =621
WA REE s Pyys<0.1 >621 >689 <25.4 =621 %{iﬁhA\90%EEﬁ§§E (Y-5).
SM-95S Pys=0.1 =655 =724 <25.4 =621
Ba. SM-C100 Py, <0.1 =689 =724 <27.0 =593
HEE  SM-CL10 Pyys=0.1 =758 =793 <30.0 >s03 A Y572k
E®|E SM-110S Py, <0.1 =758 =793 <30.0 =593
TR SM-1255 Py,s <0.003 =862 =896 <36.0 >s66 D% Y.5.720h
Baem BEE SM8OXS Py, =<0.1 =552 =655 <23.0 -
SM90XS Pys=0.1 =621 =690 <25.4 A.90% Y.5.720 h
SM95XS Py, <0.1 2655 =724 <25.4 A L9
SM110XS Pyys<0.1 =759 =793 <30.0
SM110ES Py <0.1 =759 =793 <30.0
Rtk SM125ES Pyps<0.1 =862 =896 <36.0 B.85% Y.5.720 h
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Table 2 Chemical composition and mechanical properties of oil casing tube for acidic-corrosive environment produced at JFE
s LERE /% EGE SR B

C Si  Mn P s Cu Ni Cr Mo Nb B  B/MPs JE/MPa (HRC)
JFE-80S 0.15~0.35 =<0.35 <1.35 =<0.020 =<0.010 <0.30 <0.10 =<I1.60 0.80~1.60 <0.050 <0.004 =552 =655 =22
JFE-85S 0.15~0.35 =<0.35 <1.35 =<0.020 =<0.010 <0.30 <0.10 =<1.60 0.80~1.60 <0.050 <0.004 =586 =655 <23
JFE-90S 0.15~0.35 =0.35 <1.35 <0.020 =<0.010 <0.30 <0.10 <1.60 0.80~1.60 <0.050 <0.004 =621 =689 <24
JFE95S 0.15~0.35 <0.35 <1.35 <0.020 <0.010 <0.30 <0.10 =<1.60 0.80~1.60 =<0.050 <0.004 =655 =724 <25
JFE-85SS 0.15~0.35 =<0.35 <1.00 =0.020 <0.010 =<0.30 <0.10 0.80~1.60 0.80 ~1.60 =<0.050 =<0.004 =586 =655 <23
JFE-90SS 0.15~0.35 =<0.35 <1.00 <0.020 =<0.010 <0.30 <0.10 0.80~1.60 0.80 ~1.60 =<0.050 =<0.004 =621 =689 =4
JFE-95SS 0.15~0.35 =0.35 <1.00 <0.020 <0.010 <0.30 <0.10 0.80~1.60 0.80~1.60 <0.050 <0.004 =655 =74 <25
JFE-110S <=0.50 <=0.35 =<1.00 =0.020 =0.010 =0.30 =0.20 <1.60 <110  <=0.050 <0.04 =758 =827 =31
JFE-1108S  <0.50 <0.35 <1.00 <0.020 <0.010 <0.30 <0.20 <1.60 <1.10 <0.050 <0.004 =758 =827 =31
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Table 3 Chemical composition, mechanical properties and stress corrosive cracking resistance examination of general and
3Cr series oil casing tube for acidic-corrosive environment produced at Baosteel

25 s WS /% ERRGR HEGR B WSS R
C Mn S P S C Mo Cu Ni Al [E/MPa [§/MPa (HRC) (NACE TMO177-96)
HE PSS 0.35 140 0.35 0.020 0.010 0.20 0.20 0.040 =379 =517 <22 gﬁ"si‘sfgﬁfﬁﬁ
e 035 120 0.35 0.020 0.010 1.30 0.65 0.20 0.20 0.040 3552 3655 <23 ﬁ:ggz %g:?égﬁ
poS 035 1.00 0.35 0.015 0.010 120 0.75 0.20 0.20 0.040 >621 689 <25.4 ﬁ:gg;f: z:g:ggz
poones 035 075 0.35 0.010 0.005 1.20 1.00 0.15 0.15 0.040 3655 >724 <25.4 ﬁ:gg';: §j§;§§8§
polllS, 035 1.00 0.35 0.010 0.005 120 1.00 0.15 0.15 0.040 758 >80 <30 ::g‘s’;’z %gﬁgﬁ
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e SR, U O
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oo 0 0808 OO g :
Bososace %9~ 050 020~ 200 0,10~ 019~ 010~ =552 =655 <23 A,80% Y.S,720h
Bososs3cr %19~ 0.0~ 0.0 ~ 2,00~ 010~ 010~ 0107 2552 =655 <23 A,90% Y.S,70h
Bosos-acr %10~ 0,50~ 020~ 2 O O Oy >621 =689 <25.4 A,80% Y.S,720 h
BG90SS-3Cr 06?20" Ofgo“ 06?20” 2;"_’80“ 0'1_180” 06.1(5)o~ 0(')'“5’0“ >621 =689 <25.4 A,90% Y.S,720 h
Bogssace 010~ 050~ 020~ 2.00~ 0,10 0.1~ 010 ~ 2655 T4 <25.4 A,80% Y.S,70h
Bogsssacr %19~ 9,70~ 020~ 2 O O O 2655 =74 <25.4 A,90% Y.S,70h
Boi1os3ce %19~ Ofgo" 0.20 ~ 207 0'1?80" 06.1(5)o~ 010 =758 =800 <30 A,00% Y.S,720 h
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Table 4 Mechanical properties and stress corrosive crack-

ing resistance examination of oil casing tube for acidic-cor-

rosive environment produced at Tianjin Steel Tube Co
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Table 5 Chemical compositions, mechanical properties and stress corrosive cracking resistance examination of developed oil
casing tube for acidic-corrosive environment

R EEERA % BB B BT MK WO
C C N Mo W V N T Cu N HB/MPa f/MPa (HRC) #/% WAk
HH& < 24.0~6.0~ 2.5~ 1.5~ 0.20~0.24~ =550 =800
#e DBV 503 2.0 8.0 3.5 2.5 0.80 0.32 =480 m725) 32
< 20
FE REPIXSO (5. 12 5 2 0.00 2550 M0 <31 00
i%#ﬂ LASNCS® S, =245 =415 <%
L290NCS® (5, 0.05 0.05 0.04 290 =415 <23
1360CNS™ 56 0.10 0.05 0.04 >360 =460 <
i X52 s s = = NACE  TMOITI-
X60 < s = < EREE, 720 h;HIC
0.16 0.08 0.05 0.04 NACE ~ TMO284-
< < < < 2003,CSR <1.5%,
X658 .14 0.08 0.05 0.04 2480 =560 <22 =20 (1R'c10.0%,CIR
0.06 ~ 0.05 ~ 0.05 ~ 0.05 ~ 0.030 ~ < 0.0~ <1.5% B
(5) =
X7005™ “0.14 0.30 0.30 0.09 0.0 0.20 o010 =¥ =0 <2 220 <01mm,
#ifH ® < 489~ 580~ 24.5 ~
priagi 0.06 0.40 (S, 0.15 0.05 0.020 o5 e s N

H:(1)100 T;(2) B & C,, <0.36, BEHBR R P, <0. 19, H3& I <0.90; (3) C,, <0.36,P,, <0.19, JH# H <0.90; (4) C,, <0.43,P,, <
0.22, A3 1, <0. 90; (5) Al 0.015% ~0. 060% ,Ca<0. 060% ,Cr + Mo=0. 15% ,Cr + Mo + Nb<1. 80% , JE 3% It <0. 90, Wik 2 =230 J; (6) /B
1 0. 80 ~0. 86, —20 C ¥zl 327 ~340 J;(7)NACE TMO177-2005,72% JEARIRIE , 720 h, = 25 ih, H, S ARG 0. 5% rkEEBRFRIE AR MK , iR
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FHERRE, W% N 45 km™™ , SMETERE6 ~
426 mm MYIFERERE DPIW BI{LEB %
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JFE-12HP1-X80 FER R E A D KAEARENE
RE,RAK CBEMALTE N f1 G We&wit,
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FRi FI 8 BE, JFE-12HP1-X80 HA BT (i 45 4
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BT ERI(AFFS R 1018924324) , AFIE=MtE
HEABRENERNER. —RRERENTFEET
RPSHAER; “REMRNTIESBRIERYNEE,
F R MoS el & &, It e it T A
EHRALY 2 40/NRIE SRS i . XT0QS To4EE



©24- L2730

$31%

KB AL RS R R 5,
2.2.3 EHEZEREAERERE

HIEEF R RMINERERE X65, 5 CE
8K, FFEN Cr Mo SF R BUE R IR R 407,
#£A CO, f1 H,S MAE PR T —MRE et
BB BA RAFMBL SSC A CO, J& ik,
X60 {1 1 IR R 30 C, [ Kk R B 610 17
2012 4E 3 B, #5FH4E3E 0720 HLAL BT iib B
X70QS PERHEE R B I K ©460 mm x 51 mm, 2
R AR BRI E R . HAb R St
BEFIR TRy B R 5. X65 BRE WM KN
®102 mm x 14 mm,

3 GiE
(1) BETE WAL Z R Cr-Mo & & W4 = Him

SE M

(1] 7EE, BRE. m BB R EBEELT]. BT,
1995,11(1) .27-28.

[2] B, EARE. M EFMIFPERERIT]. AMRASER,
2007,30(5) :367-369.

[3]1 & IEXER,E 4,.% BRAH H,S BuERRALENE
W SR [T]. S ,2008,37(4) :13-18.

[4] PEAMRARURGHRAR. SERAEERE G TRE
THEAMES]. WIARXASERIBERFEAE, FEA
MR M A2 E], P B E R ) Rk ,2010.

[5] kb, EEOH , IER, % 51 CO, M1 H,S I EEMH £ S
RRE[]]. H54M%k,2007(4) :5-10.

[6] Nippon Steel & Sumitomo Metal: Detailed Information by Produet
[OL]. # B 247> M4+ 4, http; // www. tubular. nssme. com/
product-services/ octg/ materials/ application-list/ heritage-sour-serv-

[7] Nippon Steel & Sumitomo Metal; Detailed Information by Product
[OL]. # H & &7 & /- 48, http: // www. tubular. nssme. com/
product-services/ octg/ materials/ application-list/ new-sour-service.

[8] JFE;Detailed Information by Product[ OL]. JFE 7= & F i, http: /
www. jfe-steel. co. jp/en/products/pipes/ catalog/ele-012. pdf.

[9] %M. 7= & {5 B [OL]. 47= & F M, http: // tv. baosteel. com/
web/ple/p-pdf/ YTGO607 AL, pdf.

[10] Efkey, ERIL, BHE, 2. £F AL C 3T CO, BHhaLaM
EHFEFEIRI]. Bl 5P 5 AR ,2006,18 (6) : 436-
439,

[11] Kermani M B,Gonzales ] C, Turconi G L,et al. Development of Su-
perior Corrosion Resistance 3% Cr Steels for Downhole Applications
[J]- Corrosion/2003 , Paper No. 116, Houston: NACE,2003.

[12] Takabe H,Ueda M. Corrosion Resistance of Low Cr Bearing Steel in
Sweet and Sour Environments [ J]. Corrosion/2002, Paper No. 41,
Housten : NACE ,2002.

[13] €W RERIOL]. WEHAFIMEE™&TFM, hip: / es-
ales. bhaosteel. com/portal/ download/manusl/ Pipe-Corrosion. pdf

[14] 3B, 8 FH, 0T, %.3Cr i CO, 1 H,S B RFIMEE
FR[T]. @A ,2006,24(3) :58.

[15] Rp@E: = RmER[OL]. TP RIIPIMA LR HLES, hip: /
tpeo. com. cn/ cpml/system/2011/01/25/010000118. shtml

{16] XE@E . 7 RE R [OL]. TP RFIMIRALER /BB ESE,
http: //tpeo. com. en/ cpml/system/2011/01/25/010000116. shtml

(17] Hek i, Ve, B R, LAk S0 1 B o mhEE 2515
BT & SRIALT]. R4 ,2005(6) :23-26.

& B HBRES R V&M BELTT R i SM125S,
SM125ES 71 VM125S i@ B EIMMmEE . EHM
KEWMEIEAPRIT R 1255.1255S R ERRER
AP H,S WEE.

(2) ESMRIEFR R B LB R BRI S
WA AR, W E Al SR FHES W

(3) AR Cr & SHAGREZRES
SAMEMERELRBUITR A= R R
WMHERBHIE, BE M & 5, AT RS
. FWMSHEENRE R wiUEmame
RE, DRI R A-g BT RA R, FHik.2
TR R A whE R TR T R EEE RSNE
B MR T

[18] Nippon Steel & Sumitomo Metal; Detailed Information by Product
[OL]. % H & &7 4 8, htip: // line-pipes. tubular. nssme.
comv/line_pipe/seamless/alloy_data. htm.

[19] Nippon Steel & Sumitomo Metal; Detailed Information by Produet
[OL]. 3% H A7 M4+ 41, http: // www. tubular. nssme. com/
news/ details/sumitomo-metals-is-commended-by-bp-for-its-safety-
management

[20] JFE:Detailed Information by Product[ OL]. JFE 7= 5 ZF-fit, hitp: //
www. jfe-steel. co. jp/en/products/pipes/linepipe/technical04. ht-
ml.

[21] BERNE . ARMI[OL]. AFINE, http: / www. lubaosteelpipe.
com/ comcontent _ detail/columnsld = 37&columnsld = 2&& =
28comContentld =2. html.

[22] B #,.BO0IL, o T HRTEERERRMOPE[C]. 5#:
B RAMAETIL AT &8I0, 2001,76-82.

(23] M. 7 RI5E[OL]. BLEF T, hitp: / esales. baosteel.
com/ portal/ download/manual/ LinePipe. pdf

[24] FIHEBRRERAF. ERIEHMFE=SABIR]. L
 E WG B RA ) ,2009:1-97.

[25] Mok MERERET-RWRSHAIR]. RE. XRREE
B B 3 A TR 22 ), 2009 :28-29.

[26] % . BRMEIFHEA X70QS REERENHET & PEEH:
CN101892432A[ P].2010-11-24.

[27] LR, Phitie. X60 MR ELEREMT LRI £EHH
54 TH#,2008(1) :8-11.

(28] B¥L, W iE . HSIAS0S WIR TR ENM A R[] #kH,
2008,28(6) :63-64.

[29] RAYMIEk SR [ OL]. S22 FIIF R4 7= A HAE X7008 $i
MW H R E, hp: / factory. mysteel. com/12/0406/16/

61CB9AD4BBESIDBS. himl.

[30] F#t. HSLAS0S M IRERE T RI]. $RE,2008,37(2) :23-
28.

LT TR (A Bk, B ™ R A T 2 E B R,
E-mail ; xingna626@ 126. com

ks B 35 :2016-01-28



