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Microtensile tests were performed on nano-twinned 304 stainless steel with
hard and soft orientations to determine the effect of nano-twins on hydrogen embrittlement in the
metastable austenitic steel. The introduction of nanotwins retarded the typical premature-fracture
mode of hydrogen embrittlement, i.e. quasi-cleavage in the soft orientation and twin-boundary
separation in the hard orientation, despite significant increases in yield stresses.
Microstructure-sensitive fatigue crack growth in 304 steel containing nanotwin bundles was studied
using a miniature compact tension specimen combined with post-fatigue metallographic examinations.
The nanotwinned specimens exhibited high crack growth resistance compared to the coarse-grained
specimen without nanotwin bundles, regardless of lamellar orientation. Increase in crack growth rate

due to hydrogen charging was mitigated by the introduction of nanotwins when compared to the single

twin boundary specimen.
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