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Schematic of notch tensile specimen
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Fig. 2 Hydrogen distribution in X80 steel (10 h)
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Fig. 3 Stress-deformation curves of X80 steel in different
test environments
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Table 1 Mechanical properties of X80 steel and HAZ

28 i X80 ICHAZ FGHAZ  CGHAZ
A R 2.88 2.85 2.85 2.55
AL/mm RS 2,78 2.74 2.71 2.45
Wrmlk e BA 41.2 41.2 40.2 26.6
V(%) RS 37.1 36.0 33.3 19.0
AMERE Fy (%) 9.95 12.62 17.16 28.57
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Fig. 4  Fracture morphology of X80 steel and different

sub-regions of HAZ in coal gas environment
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Fig. 5 OM of X80 steel and different sub-regions of HAZ
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Fig. 6 Phase distribution in X80 steel and different sub-re-
gions of HAZ

FGHAZ A 56 4 B IRARAL ¥ 215 1 B i 41 21
TR Z N RFE AR DL AR . BARIZ X
pRr RO RE A A sl IN , A B 5% B B, 3
S THRARBICAR 2 (0. 934% ) B2 T KA
mm AL BEAR T T ay R EE T, AN, T
WY HOVE FH N, FGHAZ &% L4 1R 88 | BRI
T AR E B BEE T, DI S RE S BR A4S Y2
Bl IFTER B R A, AR T 4R 38 VAR JE ik
71, M FGHAZ (1) U6 2 BB BEM A BT .

B HAZ (R IR Ak SETH R, X80 4N & Ak 5¢
SR CRA IR BT SR RS E R, B A
Z G ) CGHAZ % iy ML i DU ARk 3R A Fnokr bk
DR R — B R, D1 FC ARk 2R AR A0 0 & ik
PR 5 Al o R B A 25 4. T CGHAZ
M5, BT iR I TR A AR 25 o, KA B
TS m b S Y BRI
I AL X 1R 24 RE E— 24k, B CGHAZ 1Y
AN R e . IRk, e KU ) 5 e K OE R )
LU ARG A9 2 A 25 5 13 | i 1 T 584 T 8 11 79 7 7 35k
St R G A T S A A R g T ORI
b AL 18 T g A
3 % ®
(1) RH Matlab {41 ) PDE 23 B B3] i
171050 A RE NP AR R S & B AR A B 5
Hop TR S 85 P Y X80 A9 I HAZ 24 h (78

S 18] R AT PRUE SR PN 118 SR 8 B f AR

(2) MRS IREE FE AR , X80 40 K HAZ il 1
TE ST K A W S AR Ak T 738 T 8 R T M R
JIFBEAG, 6B U M} T 2 MR A — i R B S .

(3) HAZ W& e RECE I T REVE(E LR 9 T =
AN 4. Hh, CGHAZ T Soks B K K
KABE A B SRR AR R gk
Vi ) SE AR EE R, B AIC T A 1k 2P R EUNE R
ik 28. 57% AEE MR fE .

SE 3k

oK E P, RO, AR NAREORNS X80 R MTE K
WA TR R [ ], SRR, 2015, 36
(1):55-58.

Xie Fei, Wang Dan, Wu Ming, et al. Effects of strain on stress

(1]

corrosion cracking of X80 pipeline steel in ku’ erle soil environment
[J]. Transactions of the China Welding Institution, 2015, 36
(1):55-58.
[2] Briottet L, Batisse R, Dinechin G, et al. Recommendations on
X80 steel for the design of hydrogen gas transmission pipelines[ J].
International Journal of Hydrogen Energy, 2012, 37. 9423 -

9430.
(3] BREETS, FHOKS, VFBLLL. X80 4R 4K MR bl 5 i X 20 21 ik

AESMHTLT]. AR, 2010, 31(5) : 101 - 104.

Chen Yanging, Du Zeyu, Xu Lianghong. Microstructure and me-
chanical properties of heat affected zone for X80 pipeline steel[ J].
Transactions of the China Welding Institution, 2010, 31(5) . 101
-104.

BAEIR, £ MG, SRR, A X80 YA K AR AT LN
DX AL GURIPERET] . JREEAA, 2012, 33(9) : 93 -96.

Hu Meijuan, Wang Peng, Han Xinli, et al. Microstructure and

[4]

properties of coarse grain region for high-strength pipeline X80 steel
[J]. Transactions of the China Welding Institution, 2012, 33
(9):93-96.

XX, A, . IR X80 BLNERIIR
AT SMEBUR R R ()], SRR, 2013, 49(9) : 1089
-1097.

Liu Yu, Li Yan, Li Qiang. Effect of cathodic polarization on hy-

(5]

drogen embrittlement susceptibility of X80 pipeline steel in simula-
ted dee sea environment[ J]. Acta Metallurgica Sinica, 2013, 49
(9): 1089 -1097.

Moro I, Briottet L, Lemoine P, et al. Hydrogen embrittlement sus-
ceptibility of a high strength steel X80[J]. Materials Science and
Engineering A, 2010, 527, 7252 -7260.

Bk, W, T, % F Nb X80 5 4k A9 IR A
X WAL SEPE[T]. &m0, 2010, 46(5) : 541 -546.
Liao Chengliang, Shang Chengjia, Wang Xuemin, et al. Micro-

[7]

structure and toughness of HAZ in X80 pipeline steel with high Nb
content[ J]. Acta Metallurgica Sinica, 2010, 46(5) ; 541 —546.
M, XA SRR 5957 [ M), dest: hE
AL, 1989.

(8]

PEZRIIT ¢ sielhml, 55,1087 4RtV Wbk, BTN S ARBELE 1
P e 5 B 7 7 T AT SE TAE. Email: timingzhang]1 987 @ 163. com
ﬁiﬂﬂzﬁ : TR, @, fl#E#Z. Email; zhaowm@ upc. edu. cn



