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A Microelectrochemical Approach to Understanding Hydrogen Absorption into Steels
and Prevention Technique against Hydrogen Embrittlement by Surface Modification
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A small Devanathan-Stachurski cell was newly designed to ascertain the hydrogen
absorption behavior into steels during corrosion. On a small area with MnS inclusions, the current of
hydrogen permeation increased sharply when the NaCl solution was placed on the steel surface. On the
other hand, no permeation current was observed on the area without the inclusions. MnS inclusions were
likely to accelerate the steel dissolution and the hydrogen adsorption into the steel.

Type 304 stainless steel was subjected to low-temperature carburizing treatment to add excess
interstitial carbon to its surface. No pitting was initiated on the carburized steel in NaClsolutions. It
was clarified that the carburizing treatment inhibits the active dissolution rate of the steel matrix to
abou} one hundredth. The carburization treatment was likely to suppress the hydrogen adsorption into the
steels.
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