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Short description of possible research topics for a PhD:
Shape memory alloy (SMA) is a multi-functional material which can “remember” its original
shape even after complicated thermo-mechanical loadings. Its properties—shape memory and
superelasticity enable many applications in automotive, aerospace, robotic and biomedical devices
(see figure). The superior properties are due to a solid-solid phase transition (Martensitic phase
transformation) which triggers large recoverable deformation and leads to various microstructures—
distributions of different phases and orientations, their compatibility and the associated dissipative
evolution. The variety of the microstructures makes possible a wide range of applications, for
example, SMA earthquake dampers of a large hysteresis (large energy absorption/dissipation) and
robotic SMA actuators of a small hysteresis (small dissipation). Recent researches show that the
fatigue life of the material under cyclic thermo-mechanical loadings can’t meet the requirements (e.g.,
a medical “stent” requires at least 107 cycles). To improve the resistance to fatigue, this research is to
modify the material microstructure by theoretical optimization methods (with micromechanics,
homogenization methods, phase-field model, etc.) and/or experimental tests/fabrication (with
modification of chemical compositions, thermo-mechanical treatments, composite structures, etc.).
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