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Hydrogen Induced Cracking Behavior of X80 Pipeline Steel

in Acidic Environment in China
ZHANG Tao'’, WANG Chang-peng'” , LIU Jing'”

(1. Southwest Technology and Engineering Research Institute, Chongqing 400039, China;
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ABSTRACT : Objective To investigate the hydrogen induced cracking ( HIC) behavior of X80 pipeline steel in the typical acidic
environment ( simulated solutions of the acidic soil in Yingtan). Methods Using the potentiodynamic polarization curves, slow
strain rate test (SSRT) and SEM technology, the behavior of hydrogen permeation, the behavior of hydrogen release, the influence
of tensile properties after hydrogen charging and the fracture morphology were analyzed. Results According to the result of hydrogen
permeation test, the hydrogen diffusion flux at room temperature was 7.31x10™"" mol/(em® - s) , the effective diffusivity of hydro-
gen was 5.36x10™® em’/s and the diffusible hydrogen concentration was 7.64x10™> mol/ecm’. Moreover, the alumina nonmetallic
inclusions and surface pitting promoted the initiation hydrogen induced crack, and the failure mode was transgranular cracking after
hydrogen charging. With the increase of hydrogen charging time, the fracture morphology changed from ductile fracture to brittle
fracture, and the sensitivity to HIC increased. Conclusion X80 pipeline steel had high sensitivity to HIC in the typical acidic envi-
ronment ( simulated solutions of the acidic soil in Yingtan).
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Tab.1 Chemical composition of X80 pipeline steel

JLE C Si Mn

Mo Ti Nb P S

B/ % 0.044 0.227 1.779

0.235

0.018 0.095 0.010 0.004
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Tab.2 Chemical composition of simulated solutions of the soil in Yingtan

% CaCl, NaCl

Na, SO,

MgSO, - 7H,0 KNO, NaHCO,

R/ (g- L") 0. 044 0.227

1.779 0.235

0.004 600
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Fig. 1 Diagrammatic sketch of hydrogen permeation test
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Fig. 2 Dimension of tensile test specimen
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Fig. 3 Hydrogen permeation curve of X80 pipeline steel
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Fig. 4 Hydrogen release amount curves of X80 pipeline steel at

different conditions
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Tab. 3 Tensile properties of X80 pipeline steel at differ-

ent conditions

Fo A JE iR W T A 4 b
[&]/h /% /% FE/MPa
0 8.02 50.24 720.5
5 5.85 34.51 700. 6
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Fig. 5 SEM morphologies of X80 pipeline steel fracture surface at

different conditions
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Fig. 6 SEM morphologies of the side near fracture surface
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Fig. 7 EDS analysis of inclusions in X80 pipeline steel
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