©
2021 2023

Study on hydrogen absorption mechanisms in in-plane plastically deformed
palladium film and application to hydrogen sensor
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The mechanism by which Pd films deposited with in-plane plastic deformation
sputtering method improves hydrogen detection sensitivity and response speed compared to
conventional Pd films was investigated through visualization in film quality analysis. In the
surface analysis of Pd films, successful observations were made of protrusions, sharp ridges, and
dislocations caused by slip. And, in cross-sectional analysis, numerous twins indicating crystal
defects in the grains were successfully observed. When Pd films absorb hydrogen, these defects
become hydride precipitation sites, allowing more hydrogen to be absorbed. It was revealed that by
using the in-plane plastic deformation sputtering method, many defects were formed positively on
both the inside and surface of the Pd film, which were one contributing factor to the improvement in

hydrogen detection sensitivity and response speed.
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