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Study on hydrogen embrittlement of Ni alloy
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i Cylindrical smooth tensile specimens were prepared from solution-treated and
warm-rolled Ni-20mass%Cr alloys, which were melted, forged,rolled, and heat-treated using NIMS

facilities. Half of the specimens were exposed to 100MPa hydrogen gas at 270° C for 300 hours to
introduce hydrogen atoms uniformly into the specimens. The results of tensile tests at room
temperature showed that the solution annealed material showed a decrease in tensile strength from
580 MPa to 340 MPa due to hydrogen charging, whereas the warm-rolled material showed a high tensile
strength of 880 MPa even with hydrogen charging, thus achieving the target. Furthermore,
microstructural observations confirmed that hydrogen-induced intergranular fracture was suppressed

in the warm-rolled material.
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Sample H-content Yield Stress Tensile Strength ~ Total Elongation
ST1 not-charged 206 MPa 578 MPa 52%
ST4 61 mass ppm 266 MPa 341 MPa 7%
WRI1 not-charged 868 MPa 905 MPa 11%
WR4 59 mass ppm 818 MPa 885 MPa 2%
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