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Mechanism and prevention and control of embrittlement of pipeline materials by
hydrogen-containing media
Dong Zhen(Shenhua Engineering Technology Co., Ltd Anhui Branch, Hefei Anhui 230000, China)

Abstract: The embrittlement of pipeline materials in hydrogen-containing media has become a key problem in energy,
chemical and transportation fields for a long time. Hydrogen atoms can easily penetrate into the metal lattice under high
pressure or high temperature, triggering a series of damage processes, such as dislocation motion obstruction, hydrogen
crack initiation, and interface bonding force reduction, which significantly reduces the toughness and reliability of the
material. In this paper, the mechanism of hydrogen diffusion, capture and accumulation in pipeline materials is sorted
out, the performance law of hydrogen embrittlement phenomenon in different organizational states is analyzed, and
the formation path and expansion characteristics of microscopic cracks in embrittlement process are explained. Around
the material metallurgical organization, mechanical response and environmental effects of the multiple coupling effect,
put forward the evaluation and prevention and control of the technical system. The study emphasizes that the whole-
life safety management of pipeline materials in hydrogen-containing environment should be realized through the three-
in-one technical framework of “mechanism analysis-performance evaluation-engineering prevention and control” | so
as to provide theoretical support and technological reserve for the engineering application of hydrogen energy utilization
and high-pressure transmission pipelines. The technology will provide theoretical support and technical reserve for the
utilization of hydrogen energy and the engineering application of high pressure pipelines.

Keywords: hydrogen embrittlement; pipeline materials; micro-mechanism; damage evolution; prevention and control
strategy
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