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Energetical Consideration of the Hydrogen-Assisted
Cracking of High Strength Steels*

Jong-Kyo Choi and Su-ll Pyun

Departmeni of Materials Science and Engineering

Korea Advanced Institute of Science and Technology

Some problems in the energetical consideration of stress-controlled hydrogen-assisted

cracking (HAC) have been critically discussed and a thermodynamic analysis of HAC of high

strength steels has been made based upon the critical stress / critical hydrogen concentration

concept. That the clear informations about the dislocations piled-up at the microstructural

barriers such as grain boundaries, etc. and about the stress state ahead of micro-crack tip are not

available, is a basic problem in the energetical criteria. The blunting of crack tip on unloading the

specimen is also problematic. Utilizing the Gibbs adsorption theorem, the effects of hydrogen on

the cohesive energy of decohering boundaries have been evaluated. The contribution of triaxial

stress to the hydrogen segregation is megligibly small as compared with that of trap binding energy

to the hydrogen segregation. The cohesive energy of boundaries under plane strain condition is

reduced by hydrogen by a lesser extent than that of boundaries under plane stress condition.

The fracture mode transition of HAC is explained as related to the effects of hydrogen on the

threshold stress intensity necessary for the occurrence of the respective fracture modes.
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