Non-Schmid slip behavior in shape memory alloys
ABSTRACT

The plastic deformation mechanisms degrading the functional properties of ordered shape
memory alloys will be discussed. In particular, tension-compression slip asymmetries and
anisotropic glide resistances will be interrogated on both experimental and theoretical grounds
for NiTi alloy. The interplay between the atomistic scale dislocation core displacements and the
applied stress tensor components will be demonstrated to play a decisive role in the deviations
from the critical resolved shear stress rule, also known as non-Schmid effects. The theoretical
predictions will be compared with the experimental glide resistance measurements on single
crystals within the framework of high magnification in-situ Digital Image Correlation (DIC)
technique. Physical insights from the electronic structure will be provided to build a
comprehensive understanding on the underlying mechanisms for non-Schmid behavior. The
theoretical and experimental anisotropic glide resistance levels will bridged to the macro-scale
crystal plasticity models by generating generalized yield surfaces which can embrace the
dislocation core - applied stress tensor interactions.
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