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To better understand the mechanics of environmentally assisted cracking, and particularly hydrogen
embrittlement, a correct description of the hydrostatic stress field is indispensable. The concentration of
hydrogen in the proximity of the crack tip is indeed dependent of the hydrostatic stress effect on the
microstructural lattice of the material. The overall parameters of the hydrostatic stress, including peak value, its
location, gradient and distribution size are fundamental to assess the effect on hydrogen distribution near the
crack tip. H concentration show indeed an exponential dependence on hydrostatic stress, so that even a
moderate increase in the applied stress is traduced in a dramatic rise of hydrogen concentration. In order to
investigate the mechanism beneath hydrogen embrittliement, a proper modelling of the hydrostatic stress is
mandatory. Moreover, strain hardening might significantly interfere with the actual stress distribution, thus
becoming a relevant parameter. The stress and strain field is also deeply affected by the presence of sharp
notches. In the present work, a detailed Finite Element model, based on actual fatigue testing of notched Ti-6Al-
4V specimens is proposed, providing a deeply informative tool to assess the hydrostatic stress and the plastic
strain in the proximity of the crack tip. The data from the model are compared to available results and
experiences in literature.

Figure 1 — FE simulation results: (a) von Mises Stress and (b) Equivalent
Plastic Strain at the crack tip.
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Fig. 2: Axial strain in the proximity of the crack tip for Kt = 2.55: (a) axial
plastic strain and (b) equivalent plastic strain.



