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New Developments in Elucidation of Hydrogen Embrittlement
Phenomena from the Incubation Stage to Fracture
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Relationship between relative fatigue crack-growth rate and tensile strength in

low-alloy and carbon steels?. (Online version in color.)
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Fig.2 Fast one-dimensional glide motion of a 1/2 [1-11] prismatic dislocation loop in high-purity iron at
190 K. The several-nm "jump" of the loop de-trapped from static trapping centers finishes within a
single frame interval 1/60 s®. (Online version in color.)
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Fig.3 Schematic diagram of the H-charge in situ positron annihilation
lifetime measurement system. (Online version in color.)
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Fig.4 (a) L-TDS spectrum and Gaussian fitting curves for iron specimen applied strain of 25% with hydrogen and (b) tracer
hydrogen content ratio corresponding to Peak 1 and Peak 2 as a function of applied plastic strain'®. (Online version in color.)
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Fig.5 Hydrogen-Dislocation interaction at different dislocation speeds'”. (Online version in color.)
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(a) SEM image of the hydrogen-related quasi-cleavage fracture surface, (b) STEM image of the

microstructure beneath the white solid line in (a) . The white chain lines indicate the positions of
the serrated markings. (c) Schematic illustration of the three-dimensional morphology of the quasi-
cleavage fracture surface. Stereographic triangles showing the crystallographic orientation of (d)
normal directions of the fracture facets and (e) directions of serrated markings. The number of each
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marking in (a) , respectively 2" .
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(a) Snap-shot of the molecular dynamics (MD) simulation for alpha iron with 107 atomic vacancies

and hydrogen atoms. (b) Analysis model of the locally accumulated vacancy model and (c)
Relationship between surface formation energy and vacancy density. (Online version in color.)
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