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Abstract
In the hydrogen economy infrastructure materials are required for storage and transportation of
hydrogen gas. However, hydrogen is known to alter the mechanical properties of materials.
Austenitic stainless steels are generally used for components of high pressure equipment. In this
study mechanical behavior of Cr-Ni and Cr-Mn-N austenitic stainless steels containing hydrogen was
compared. The Cr-Mn-N steels were: 18Cr10Mn-0.3C0.3N, 18Cr10Mn-0.6N, and 18Cr10Mn-0.4N
and the Cr-Ni steels were commercially available 304 and 316 grades. Thermal charging of hydrogen
was carried out at 300°C and 15MPa. Hydrogen content, tensile properties and microstructure of the
steels were characterized. Hydrogen degraded the ductility of all the steels. The loss in ductility will
be discussed in view of the stacking fault energy, hydrogen content and martensite fraction of the
steels. High entropy alloys are a promising new class of alloys that have caught the interest of the
metallurgists. The performance of the well-studied Cantor alloy: Co20Cr20Fe20Mn20Ni20 at.%, was
compared with the austenitic steels under the same hydrogen charging conditions.
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