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The effect of microstructure on the phase transformation behavior of

NiTi shape memory alloys: A molecular simulation
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Abstract: The microstructure evolution dominates the complicated phase transformation and plastic de-
formation of NiTi shape memory alloys (SMAs). In the present study, the effects of grain boundary en-
ergy and initial micro-defects on the mechanical behavior of NiTi are investigated through molecular
dynamics simulation. It is found that the grain boundary energy is one of the main controlling factors
for the phase transformation behavior of NiTi. The martensite transformation stress decreased with the
decrease of grain boundary energy. In addition, NiTi alloys with initial edge dislocation mainly experi-
ence B19 plastic deformation. Moreover, under initial Ti-vacancy defects and screw dislocation condi-
tion, the competition of phase transformation and plastic deformation is observed. The difference is the
dominated the plastic deformation modes of NiTi. NiTi with initial Ti-vacancy mainly experiences dis-
location slide while NiTi with initial screw dislocation mainly experiences twinning deformation.
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