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A very simple and safe mechanical properties testing procedure to evaluate hydrogen
environment embrittlement (HEE) in the environment of high pressure and low
temperature hydrogen has been developed. In this method the high-pressure hydrogen
environment is produced inside the hole in the specimen. With this testing method, effects
of HEE on the tensile properties for austenitic stainless steels and movement of hydrogen
gas just before the specimen failure were investigated.

The effect of HEE increased with hydrogen pressure and the decrease of temperature,
however, it decreased below 190 K and almost disappeared at cryogenic temperatures,
below 120 K even in 70 MPa. Although it was assumed that hydrogen would be moved
abruptly just before the specimen failure, no hydrogen was detected before th failure.
Through the discussion using computer simulation, it is considered that even aa’b.c.c.
phase, concentration of hydrogen decreased before the specimensurfce.
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