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Abstract: Shape memory alloys have the remarkable capability to switch between two “programmed”
geometries upon the application and removal of stimuli such as stress, heat, or magnetic field. Their shape
memory properties result from a diffusionless and crystallographically reversible martensitic phase
transformation that occurs by shear. However, many polycrystalline shape memory alloys are limited by their
inherent brittleness caused by severe stress concentration at grain boundaries during martensitic
transformations. In this talk, I will present two strategies that we have developed to overcome this limitation.
I will discuss our recent work on small scale oligocrystalline alloys with bamboo grain structures, and potential
technological developments that can result from our understanding of the small-scale properties and size
effects. When bulk polycrystalline structures are desirable, we design dual-phase alloys in which a ductile nontransforming second phase is precipitated along grain boundaries to cushion the grain boundaries and
alleviate stress concentrations. Oligocrystalline and polycrystalline shape memory alloys with excellent shape
memory properties and mechanical durability are promising for many damping, actuation, and energy
applications.
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