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ABSTRACT Hydrogen-natural gas blending is an important way to achieve long-distance, low-cost,
and large-scale transportation of hydrogen energy. However, hydrogen-induced fatigue damage of pipe-
lines may occur due to the simultaneous presence of fatigue loading and hydrogen, hence, seriously
threatening the service safety of hydrogen-blended natural gas pipelines. Therefore, studying the role of
hydrogen in pipeline steel and clarifying the mechanisms and influencing factors of hydrogen-assisted fa-
tigue crack growth (HA-FCG) of pipeline steel can provide a basis for optimizing the performance and
conducting risk assessment of HA-FCG of pipeline steel. In this paper, research progress on HA-FCG of
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pipeline steels in hydrogen-blended natural gas environment was summarized. Firstly, the mechanisms
and models of HA-FCG were introduced. Secondly, the effect of microstructure, welding, load and service
environment on HA-FCG of pipeline steels in hydrogen-blended natural gas environment was reviewed.

Finally, the research directions of this field in future were discussed.

KEYWORDS pipeline steel, hydrogen-natural gas blending, hydrogen-assisted fatigue crack growth,

microstructure
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Fig.2 Different stages of hydrogen diffusion within pipeline steel: (a) hydrogen is dissociated into h atoms in the pipelines

and adsorbed to the inner surface of the metals, (b) atoms or regenerated hydrogen molecules degrade metal lattices,

(c) hydrogen breaks the lattices and evolves into micro-crack propagation, (d) macroscopically visible cracks appear

[30]
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the crack-plane (pearlite delamination, PD)
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