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Abstract

The main subject of this thesis is the study of the effect of hydrogen on the mechanical
behavior of pipeline steels. More precigethis work focuses on the investigation of the
correlation between hydrogen cathodic charging conditions and toughness properties of
SAWL welded X65 pipeline steels. The experimental technique which was applied to
determine the characteristic parameteessociated with toughness ([ o, J) was the Créc

Tip Open Displacement (CTOD) after hydrogen cathodic charging process. The hydrogen
polarization of specimens took place in an electrolytic cell with applied current density
30 mA/cnt and cathodic charging duration 48 h.

Through tlis study, interestingesults were provided concerning diffusion depth and diffusion
coefficient of hydrogen cations and surficial density, mean size and morphology of blisters and
microcracks. More analytically, the penetration depth of hydrogen catiomsdtal matrices

was cetermined by conducting microhardness testing in the cross sections of welded
specimens, whilst the surface density of blisters and microcracks was quantified using
stereoscopic technique and Image J analysis progFamally, the stength-elongation curve

were utilized to determine the characteristic mechanical parameters relateéracture
toughness while the analysis of contributing micre mechanisms to the failure of
microstructures (crack initiation and propagation paths) waormed by the aid bScanning
Electron Microscopy.
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Regions of high hydrostatic stress
and high H concentration
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