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Short description of possible research topics for a PhD:  
 
One on hand, High Entropy alloys are under development: these single-phased 
materials contain at least 5 chemical elements which is responsible for high mechanical 
properties. On the other hand, SMAs exhibit superelastic and/or shape memory effect, 
induced by a reversible martensitic transformation that can occur at high temperatures 
(leading to the so-called HTSMA). The aim of this study is to combine both behavior, 
HE and HTSMA, to develop a HE-HTSMA in order to improve the mechanical 
properties of a Ti-Nb SMA over a large range of temperature. For that purpose, two 
main objectives will be achieved: 

- Experimental part: first, the specific composition will be chosen based on HE 
criteria. After elaboration, the microstructure and mechanical behavior will be 
characterized and optimized by thermal treatments. 

- Numerical part: based on these experimental data, a  micromechanical model will 
be developed taking into account the martensitic transformation in the behavior law.  
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