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Nickel-Titanium (NiTi) alloys are the most successful Shape Memory Alloys (SMA). 
They have increasingly been used in the form of thin walled tubes for the fabrication of catheters 
and self-expanding stents. These tubes are manufactured by a series of hot and cold drawing 
processes which induce a highly texturized microstructure [1, 2]. The presence of texture leads to 
strong anisotropic mechanical behavior, which has important consequences in the final behavior of 
devices manufactured from tubes.

This study investigates the anisotropy and the temperature dependence of the superelastic 
behavior of NiTi thin walled tubes. The  anisotropy is experimentally characterized and then 
analyzed from a thermodynamic point of view  [3]. 

Isothermal superelastic tensile tests were performed at several temperatures above Af on 
oriented dogbone samples cut in five orientations from the drawing direction. Transformation 
strains and stresses strongly depend on orientation. Transformation strains are independent of 
temperature. The temperature dependences of forward and reverse transformation stresses, 
expressed as forward and reverse Clausius-Clapeyron coefficients, are highly orientation-
dependent. The products of the Clausius-Clapeyron coefficients by the transformation strains are 
not independent of the orientation. All these results are analyzed using the reference frame of 
equilibrium thermodynamics. The main conclusion is that specific dissipated and stored strain 
energies during the forward and reverse transformations are dependent on orientation and also on 
temperature.
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