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Analyses of Lattice Defect Behavior in Steels with Simple Composition under
Hydrogen Environment Using Statistical-thermodynamically Defined Initial State
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The initial atomic structures for all analyses were defined based on
statistical thermodynamics. We revealed the interaction energy between carbon atoms and hydrogen
atoms in lattice, near grain boundaries, and on free surfaces. The hydrogen desorption curves from
vacancy clusters with different size, dislocations, and grain boundaries were also calculated.
Furthermore, we obtained the binding energy of an atomic vacancy with vacancy clusters, and
clarified the necessary vacancy concentration to let grow vacancy clusters by absorbing atomic
vacancy and the influence of vacancy-cluster size on dissociation temperature of an atomic vacancy
from vacancy clusters.
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