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Understanding for mechanism of hydrogen embrittlement using a scanning
blue-laser-enhanced electrochemical microscope for hydrogen detection
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Scanning Blue-Laser-Enhanced Electrochemical Microscope for Hydrogen
detection (H-SBLEEM) was tried to be developed in this research in order to detect hydrogen
diffusing in a steel. The system consisted of a optical microscope, an oscillator of semiconductor
blue laser, an electrically-controlled X-Y stage, two small cells for electrochemical hydrogen
permeation test. It was realized that an effective position resolution was 0.03 mm and a hydrogen
flux at the tiny laser spot was able to be quantified. As Fe plate was subjected to the system, it
was revealed that the surface without Ni-plated is more sensitive to hydrogen detection than the
Ni-plated surface. Moreover, it was found that a hydrogen flux was larger iInside a grain and almost
no hydrogen was detected at a grain boundary.
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