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MOLECULAR DYNAMICS STUDY ON THE
INFLUENCE OF SINGLE EDGE DISLOCATION
ON MARTENSITIC TRANSFORMATIONS IN NiAl

0o <1 & LA

SHA Xianwei, ZHANG Xiumu, LI Bin, LI Yiyi (Institute of Metal Research, The
Chinese Academy o fSciences, Shenyang 110015)
(Manuscript received 1996—11-29, in revised form 1997-02-20)

ABSTRACT Via embedded atom type potential, molecular dynamics simulation has been
performed to study the influence of single edge dislocation on both thermally and stress in-
duced martensitic transformations in a stoichiometric NiAl B2 alloy. If no external force is
applied to the system, the strain field of single edge dislocation can not nucleate martensites.
Edge dislocation can be inherited during the growth processes of thermally induced
martensite, and can also migrate toward the surface with the help of the transformation.
When a tensile force is applied, stress induced martensite with 3R structure can initially
nucleate near the dislocation core. Butterfly martensite appeared first during the growth pro-
cess, and then another martensitic variant nucleated in the middle of the dislocation. Edge dis-
location can reduce the activation energy for stress induced martensitic nucleation, and it also
plays a role of plastic accommodation in the transformation processes.

KEY WORDS martensitic transformation, edge dislocation, molecular dynamics
simulation, embedded atom type potential, NiAl
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