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Quantitative evaluation for hydrogen-induced reduction of cohesive energy
through micromechanics analysis
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This study investigated hydrogen-related fracture of steels to
guantitatively clarify the relationship between hydrogen and fracture properties on atomic and
microscopic scales. We found that crack growth resistance decreases with increasing hydrogen
concentration, but still exists even at very high hydrogen concentrations of 4 wt. ppm. This kind of

stable crack propagation is attributed to the microscopic discontinuous crack propagation. The FE
simulation results proved that the crack propagation morphology has a significant influence on the
macroscopic mechanical response.
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