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Molecular dynamics simulations of glide and interaction of
a-type dislocations in e-titanium
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Abstract: Molecular dynamics simulations were performed for o-titanium to investigate the gliding behavior and
interaction of a-type edge and screw dislocations. For isolated edge and screw dislocations, the former are found to glide
maintaining their characters, whereas for the latter there exist two distinct dissociation patterns, i.e. 3-dimension
dissociation and basal-plane dissociation, resulting in distinct gliding behaviors. The 3-dimension dissociated dislocation
needs to transform into basal-plane dissociation, in order to initialize gliding on the basal plane, while the basal-plane
dissociated dislocation has to transform into 3-dimension dissociation to glide on the prism plane, both of which produce
further resistance to the dislocation glide. There are different kinds of interaction between the edge and screw dislocations,
which generate complex defects other than dislocations.
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Fig.1 Atomic configuration after elastic displacement field of

screw dislocation

2 @ (b)

10 Fig.2 Equilibrium configurations of edge dislocation dipoles
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Fig.3  Glide of constitutive dislocations in dipole on basal
plane under external shear stress with dissociation states having
no perceivable change 1)
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Fig.4 Equilibrium dipolar configurations of screw dislocations with different core structures (Only atoms in vicinity of dipoles are

displayed)



s460 2010 10

5
Fig.5 Activation of basal glide of screw dislocation with 3D core structure and of prism glide of screw dislocation initially

dissociated on basal plane
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Fig.6 Reaction between unit edge and screw dislocations
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