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Fig. 1 Size of slow strain rate tensile specimen
2 HWERSITE

2.1 BR8N ERA LR
F 2 AT LA M AR [R) A i i A5 o 6 iy
it B b, BEA Sl e R B e 2 0 SR B B, AR
B By W N B 5 N D W I 2 2 N i el o
EA SRR B B s AV AR TR B B, N 1 35 4%
PRI, R FEAE N ) Je BRI, B2 R b2
AN RV R Hh B A il 1) R A BT P BE AR T, 3929
650 MPa, Xt B AE N 15% Ai47 o Al H, ZEANTA &
SIREE B ) URE BT h R BEARR
800 r

o 2B
= \5%%%5%

H N JJ/MPa
P D
[ o
o =

Do
(=3
(=]

5 10 15 20 25 30
HLNAE /%
2 AEIME TS ER AN R R /- B R i 2
Fig. 2 True stress-true strain curves of base metal axial specimen in

different environments
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Fig. 3 True stress-true strain curves of base metal circumferential

specimen in different environments
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Fig. 4 True stress-true strain curves of weld specimen in

different environments
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Table 1 Hydrogen embrittlement index of base metal and

weld in different hydrogen-containing environments
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Slow Strain Rate Tensile Properties of X80 Pipeline Steel in Different Hydrogen-
Containing Environments

NIU Huachang!, LI Yi%, SONG Weichen?, LYU Jiahua?

(1. Shandong Natural Gas Pipeline Co., 1.td., Jinan 250101, China; 2. SINOPEC Petroleum Engineering Corporation ,
Dongying 257026, China)

Abstract: Slow strain rate tensile tests were carried out on base metal axial and circumferential specimens and
weld specimens of X80 pipeline steel in 12 MPa high pressure environment with gas composition (volume fraction) of
2% H,+2% CO,+N, (2% hydrogen environment), 5% H,+2% CO,+N, (5% hydrogen environment) and 100%
N, (hydrogen-free environment). The tensile properties of specimens in different environments were studied, and the
hydrogen embrittlement sensitivity of base metal and weld was evaluated based on the percentage reduction of area. The
results show that compared with those in the hydrogen-fee environment, the percentage elongation after fracture of the
base metal axial specimen in 2% hydrogen environment and 5% hydrogen environment decreased by about 1% and 5%,
of the base metal circumferential specimen decreased by about 7% and 11%, and of the weld decreased by about 7% and
12%, respectively. The plasticity deterioration degree of the weld was greater than that of the base metal, with a greater
degradation in the 5% hydrogen environment. The tensile strengths of base metal and weld in 2% and 5% hydrogen
environments were basically similar. In the same hydrogen-containing environment, the tensile strength of the base metal
circumferential specimen was higher than that of the axial specimen, and the tensile strength of the weld was the lowest;
the plasticity of the base metal axial specimen was better than that of the radial specimen, and the plasticity of the weld
was the worst. The hydrogen embrittlement sensitivities of base metal and weld in 2% hydrogen environment were lower
than that in 5% hydrogen environment. The hydrogen embrittlement sensitivity of weld was the largest, followed by base
metal circumferential specimen and axial specimen in the same hydrogen-containing environment.

Key words: X80 pipeline steel; hydrogen-containing environment; slow strain rate tension; percentage elongation

after fracture; hydrogen embrittlement sensitivity
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