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Mechanical Systems

Engineering Division

Atomistic Simulation for
Hydrogen-Metal Interactions

To achieve carbon neutrality, the usage of hydrogen as a new energy source is increasing.
However, hydrogen makes metallic materials significantly brittle (Hydrogen embrittlement). lts
rationale remains unclear, although nearly 150 years have passed since HE was first
reported. In our laboratory, in collaboration with Professor Matsunaka of the same
department, we research the atomic interactions between hydrogen and metal atoms.
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After he received his Ph.D. in
Engineering from  Kyushu
University, he took his current
position in April 2025.

>> Beginnings of my path to
academia

| originally wanted to become an astronaut, but my interest
shifted to rocket development, so | pursued mechanical
engineering in college. It was during graduate school that |
first began researching hydrogen embrittiement. | came to
believe that by gaining insights not only at the visible,
macroscopic scale but also at the atomic and electronic
scales, | could gain a deeper understanding of the
relationship between hydrogen and metals, which led me to
my current research topic.

Junichiro Moriyama

>> In the Future

The macroscopic properties of all
materials  ultimately stem  from
interactions at the atomic scale.
However, there remains a significant
gap between the insights gained from
atomic-level research and those
regarding macroscopic properties. By
bridging the gap between them, we
aim to drive the development of new
materials.

>>  After Graduation

Our laboratory provides educational
opportunities in computational
materials science. Many of our
graduates are promising candidates
for researchers and engineers at
related companies in materials,
machinery, and automobiles, and so
on.
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Hydrogen atoms in Fe-Cr-Ni alloys. Because
hydrogen atoms are smaller than metal atoms,
they are stable in the interstitial spaces between
metal atoms.

Changes in electron density near hydrogen
atoms. The distribution of electron density varies
depending on the type of metal atoms adjacent to
the hydrogen atom, which has a significant
impact on the stability of the hydrogen atom.
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