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Fig.1 Effect of alloying elements on time to delayed fracture
(0.32%C steel, FT: 930 “C, CT:600 ‘C, CR:50%, HT : 900
‘Cx5 min and WQ, BH: 170 ‘Cx 20 min).
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Fig.2 SEM image (a) and corresponding EBSD orientation map (b) of the specimen tensile-
tested at a strain rate of 8.3x107° s after hydrogen micro-print treatment. Block
boundaries, packet boundaries, and prior austenite grain boundaries identified through
orientation analysis are drawn by black lines, yellow lines, and black broken lines,
respectively, in the EBSD map (b)®.
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(a,c) SEM images and (b,d) EBSD orientation maps around the hydrogen-related fracture surfaces

of the Fe—0.1C specimen and the Fe-0.4C specimen tempered at 450°C . (e,f) SEM image and
EBSD orientation map around the typical cleavage fracture surface of low-temperature embrittlement
in a low carbon martensitic steel (Fe-2Mn-0.1C) . In the online version of the article, the prior
austenite grain boundaries are indicated by white broken lines, and the traces of {001} planes and
{011} planes near the fracture surfaces are indicated by yellow solid lines and red dotted lines,

respectively®.
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Fig.4 Variations in longitudinal stress and plastic strain at the top
of U-bend specimen with a bending radius of 3 mm and with
an applied stress of 0 MPa as a function of position from
surface of outside of U-bend specimen in thickness direction
(t) obtained from finite element analysis.
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Fig.5 Fracture modes tensile-tested at various crosshead speeds and hydrogen contents of
(a) High-Siand (b) Low-Si notched specimens 2. IG : intergranular, QC : quasi-cleavage.
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(a) Load-displacement relation of the indenter during the bending tests, and

SEM images of the specimens after the bending tests during cathodic hydrogen
charging. (b) A high-resolution TEM image of the specimen, where a stationary

28)

hydrogen embrittlement crack was intentionally formed by the bending tests™.
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(a) an effect of the initial

amount of hydrogen on tracer hydrogen desorption spectra and the amount of tracer hydrogen
of specimens subjected to plastic strain of 3.3% and (b) an effect of plastic strain on tracer
hydrogen desorption spectra and the amount of tracer hydrogen of specimens containing initial

hydrogen of 0.5 mass ppm?®.
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