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Characterization of degradation of material strength properties in
high-temperature hydrogen environment for ensuring safety of advanced hydrogen
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Use of hydrogen as an energy carrier is promoted as one of the ways toward
low-carbon society. The target of this study was characterization of material strength properties in
hydrogen gas at elevated temperature. The test environment assumed advanced energy conversion
system such as reversible fuel cell.
The accomplishments of this study are as follows: (1) A testing machine that enables material
testing in hydrogen gas at 600 deg C was developed. (2) A test protocol for safe implementation of
material testing in high-temperature hydrogen gas was established. (3) Slow strain rate testing was
carried out in Ar and hydrogen gases at the temperature range from room temperature to 600 deg C.
And then, the material stren?th properties were characterized in each environment. The materials
were SUS304 austenitic stainless steel and Ti-6Al1-4V. (4) Creep data of SUS304 in Ar and H2 at 600
deg C were obtained.Reduction in the creep life in H2 was confirmed.
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