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Abstract

We summarized the results related to the alloy design of austenitic steel reduced amount of Ni
and Mo (STH2) for hydrogen use and the materials properties of the STH®2 steel sheet. The alloy
design of STH2 was Ni equivalent (Sanga’s equation = 30.2) by added N and Cu to the basic
composition (15Cr-9Mn+Ni) to obtain hydrogen gaseous embrittlement resistance at —40°C. It has
been found that the addition of N and Cu enhances the y phase stability and suppresses the
localization of strain. The hydrogen gaseous embrittlement resistance has a good correlation with
the y phase stability (Sanga’s equation), and in addition to Ni, N and Cu were effective elements
for the hydrogen gaseous embrittlement resistance. The STH2 steel sheet (Ni equivalent 30.5) has

both high strength and compatibility with hydrogen gaseous embrittlement resistance.
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Side view of fractured specimens after SSRT in gaseous hydrogen at 70MPa and in air at —40°C
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Fracture surface of the specimens after SSRT in gaseous hydrogen at 70MPa and in air at —40°C
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Schematic diagram of diffusion bonding experiment and
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Optical microscope structure of TIG welding material
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