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This paper addresses the material selection and safety validation of hydrogen steel tanks for stationary
applications. In order to take advantage of its enhanced hardenability, which would allow thicker walls,
Ni-Cr-Mo steel (JIS SNCM439 steel) was selected as the candidate steel. However, significant losses of
ductility and notched tensile strength are observed in gaseous hydrogen when the tensile strength of the
steel in air exceeds around 1000MPa. Therefore, the strength level should be limited to less than
1000MPa, which would limit the susceptibility to hydrogen gas embrittlement. For safety validation,
several kinds of fracture-mechanics tests were performed on the SNCM439 (reduced strength) steel,
which has a tensile strength in air of 942MPa. No cracks were found after the fatigue test which was
performed under twice the usual design cyclic stress for hydrogen, while the fatigue crack life in gaseous
hydrogen was decreased due to the enhanced crack propagation rate. Based on the crack propagation
analysis, it is necessary to perform crack inspections at regular intervals. Moreover, special attention
should be paid to the final machining of the internal surface, because surface defects in the machined

layer could be the origin of embrittling defects.
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