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Abstract
316L austenitic stainless steels are widely used in the energy industry for their corrosion resistance and their low

susceptibility to H2 embrittlement. However, their resistance to hydrogen may depend on its microstructure and

its evolution, such as delta ferrite and strain induced martensite. In-situ synchrotron micro-tomography tensile tests

are carried out to investigate the effect of microstructure on damage mechanisms under air, hydrogen gas pressure

and a pre-charged ‘internal hydrogen’ sample. Tomography data for the sample tested under hydrogen gas pressure

manifests important surface damages propagating via the ferrite layers present in the as-received microstructure
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toward the sample center. Damage mechanisms are similar for the internal hydrogen sample, and both samples

reveal surface quasi cleavage that could be associated with martensitic transformation. However, at the center,

the rupture micro-mechanisms are different. Samples tested under hydrogen gas pressure exhibit a mixed rupture

composed of H-assisted shearing, ductile aligned damage and quasi cleavage while the internal H2 sample shows a

ductile central slant area.
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