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Abstract The structure, strength and impact toughness of linepipe steel X80 - 0.04C, 1.87Mn, 0.27Mo, 0.06Nb,
0.006V, 0.017Ti were tested and compared with linepipe steel X70. The examination results showed that as structure of the
linepipe steel X80 was acicular ferrite + fine dispersed bainite, the steel had better strength and toughness, its tensile
strength was up to 750 MPa and ratio of tensile strength to yield strength was nearly up to 0.85, all was high than that of
pipeline steel X70.
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Table 1 Chemical compositions of pipeline steel X80 and X70 /%

gipad C Si Mn P S Cr

Ni Nb \i Ti Cu B Al

X80 0.43 0.23 1.87 0.010 0.0028 0.025
X70  0.066 0.15 1,59 0.013 0.0030 0.027

0.230 0.060 0.006 0.017 0.13 00011 0.042
0.078  0.037 0.034 0.013 0.08 0.0008 0.023
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Fig.1 Effect of temperature on Charpy impact energy of test

pipeline steel X80
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Fig.2  Structure of test pipeline steel X80 x 500
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Fig.3 SEM morphology of pipeline steel: X80 steel - sample 1* (a); 2* (h); 4* (¢); X70 steel - (d)
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Table 2 Energy spectrum analysis results of phases in pipe-
line steel X80 /%
A C K Mn Fe

K& 3.713 0.19 2.23 93.85
HERK 1.39 0,05 1.93 96.63
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Table 3 Comparison of tensile strength and ratio of tensile

strength to yield strength between pipeline steel X80 and X70

ity mamm DDA A1
1* X80 751 ~ 754 0.847~0.863
2¢ X80 765 ~ 768 0.815~0.847
4* X80 666 ~ 685 0.910~0.953
5* X70 668 ~ 674 0.810~0.821

BLRNERER (R RRE SHBEaE
H)RNERABHNEESE, ERR THRMN
BRE SR W RPN, DA
FEAMATHERKELRNE WERZHEXTE
SRHLABREEBHAE 0.85 I T, BIBHMTERE
2* X80 BRMABNER, HEBRNEHRE
KEBETRAEREZE,  BRWERLERSH
BENENERETETTE,

AE BEARMIEF, APL SL EXT AT 244
LR LA AR EIT 0.93; 15031833 MLEMKT
X52 FI4R B JE 58 R At 0.90, N it
X52 By JH R LA A it 0.92, EPRG HIBF
REW ERNEERZTAETEN , ARTEFE—
MR, ZEB R T RERERELD . ME R
HFt e, 3R A AR BRAE T B, 3F 1w R TEAR BR
B N FRE LRI E S K #E,

VAR R B AR ML — AR B SR R 3 M2 B

BRI EME. Xt X65 DI_ERSRE E IR LR
EE— MR F 0.90 ~ 0.92, BH B IS0 F
DNV HIALTE #R 2ttt . MR E4F X70 HRWE
MEYERAE, REGSAMETLNERLE
FAE R 0.90, o 5% JHIR b A2EFD 0.929,
FARBIARE, th A 1* F1 2% X80 ARFEER,
40, BHE 2005 4E 3 A 1 HELHEAY Q/CNPC107-
2005 F1 Q/CNPC105-2005 £V bR, %f X80 S 4k
BIURRE AR RSB AR RGMBAELRRBAR
i, HERILER N <0.92, BFWARAE 1* #
2* X80 RETAFEER, T 4" HIR LB LIR,
HHHERITHFAEKR,

SCHRIS LAY, 24 X80 BRM P4 R F L
LB 2o B, B RPRE IR 18 R B B B b, X
5EXRELRE—BN, ATRERRLAE
SORE T 1Y X80 R, B FHALAMHRER
g/ N B AR BT, £ 186 R IR B 44
#HEBTRIFHLE, AMERARAERNFRE
EHIFERANESE

3 A

7E X80 FMBZ BN P, 4R g/
PRER N RARAREE & R A2 X80 AR e 4
LB ZHRN UEESHERREXDRR,
T 3 L 33 0.85, M T 3 2 38 1) 14 A0 7R 47 T
fico

BE M

1 BEP REXRAHBETRNEREHEARFR(ELE
X].FEE FERTERE,2005,4

2 EAEE,DRE RIR, S KRBT RNEREMELEN
AEFEAE. AXARTESRE N AERBHERFRIBX
S AE5F W DA B AREE 2004, 11

3 Waloterdijk . Effect of Tensile Properties on the Safety of Pipelines,
EPRG Anniversary Meeting, Brussels, Nov. 1997

4 FHER TEARRER AR RE BARME" S AL
T R VT #2003, 26(2) 1 1

5 Hiroyuki Motohashi, Naoto Hagiwara, Tomoki Masuda. Tensile Proper-
ties and Microstructure of Weld Metal of X80 Steel. Materials Science
Forum, 2003 ,426-432: 40134018

AR L (1969-), &, W /5, 2004 F R 2B R ¥,
MNEMAERERBERME T Z HREURFRKNAR
Gitle 3: L

WeH H #9 :2005-12-01


http://www.cqvip.com

