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Development of a non-destructive method to study hydrogen behavior and hydrogen
embrittlement resistance using muon spin relaxation spectroscopy
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Since positive muons behave electrically like hydrogen ions in aluminum,
they are trapped near the lattice positions where hydrogen is trapped, and thus provide information
on the number and distance of hydrogen around the muon through magnetic interactions. The muon spin

relaxation method, therefore, appears to be the best means of studying hydrogen kinetics in
aluminum and aluminum alloys. The purpose of this study is to carry out muon spin relaxation
experiments on pure aluminum and aluminum alloys with different hydrogen concentrations and
establish a method for evaluating the concentration of hydrogen atoms in the interstitial lattice
based on changes in the muon trapping rate. The lattice positions of hydrogen atoms will also be
clarified via the change in spin relaxation rate which depends on the number and distance of
hydrogen atoms around muons. We will search for elements that suppress hydrogen diffusion in
aluminum alloys to prevent hydrogen embrittlement.
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Fig. 1 Schematic of ion implantation apparatus. time, ¢/ min.

Fig.5 Thermal desorption spectrum of Ti sheet after hydrogen ion irradiation.
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