2022 2024

Mitigation and promotion of hydrogen environment embrittlement by controlling
electron density on material surface

Komoda, Ryosuke
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To induce hydrogen embrittlement (HE% in a hydrogen gas environment,
electron transfer (catalytic actiong between hydrogen molecules and the material surface is
required. Therefore, if this electron transfer can be controlled, mitigation of hydrogen
embrittlement becomes feasible.In this study, we attempted to control hydrogen embrittlement under
hydrogen gas conditions by modulating the electron density at the material surface.
We developed a novel tensile testing apparatus capable of controlling surface electron density via
an applied electric field under a hydrogen atmosphere. The specimen was placed between two
electrodes, and surface electron density was adjusted through electrostatic induction. The maximum
electric field strength was set to 1200 kV/m, and the hydrogen gas pressure was 1.0 MPa. SENT
specimens were used.
The test results demonstrated that the application of an electric field, regardless of its polarity,
effectively suppressed hydrogen embrittlement.
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