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Effect of stress on hydrogen trapping state and elucidation of hydrogen
embrittlement

Akiyama, Eiji
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An apparatus has been developed to achieve hydrogen thermal desorption
spectroscopy under stress to elucidate the mechanism of hydrogen embrittlement in high-strength
steels. It consists of a tensile testing machine, a vacuum chamber and a quadrupole mass
spectrometer, and the temperature is raised by energized heating. In a hydrogenated SCM435 steel
with a tensile strength of 1500 MPa, the hydrogen desorption peak shifted towards lower temperatures

with stress loading up to 500 MPa, suggesting a decrease in the binding energy between hydrogen and
hydrogen trapping sites such as grain boundaries, dislocations and vacancies. The peak returned to
the high temperature side when the stress was further increased. This was considered to be due to
the introduction of dislocations, vacancies, etc. due to microplastic deformation, which increased
the hydrogen trap density. Electrochemical hydrogen permeation tests showed that stress loading
enhanced hydrogen diffusion.
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Hydrogen diffusion behavior in iron under static loading
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