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Abstract: Nowadays materials used for the manufacture of implants are not compatible with living tissue and rejected by the 
body, requiring replacement of the implant. Nanostructured Ni-Ti alloy, due to its biocompatibility with living tissue and 
mechanical compatibility with bone tissue, is the most promising material for the manufacture of implants, in particular, dental 
[1-3]. 
Ni49,8Ti50,2 alloy with shape memory effect was chosen for study. The samples represent different thermomechanical treatments 
such as equal channel angular pressing (ECAP), standard technology for bulk materials and forging technology. ECAP method is 
suitable to make nanostructures, but the distribution of the grain size appears to be nonuniform through samples' section and an 
amorphous structure is obtained, which leads to a process of softening of the material. In the case of the standard methods semi-
products average grain size is equal to 0.5 μm, but, due to the dislocation structure, functional properties of these samples as 
high as the properties of samples after ECAP are obtained. After the process of forging, structure with an average thickness of 100 
nm plates and high density of dislocations were formed.  
By using three-point bending method, the primary hysteresis curves of the phase transformation under variable loads are 
obtained. These curves contain information about characteristics of the phase transformation and functional properties. The 
functional inflexibility and energy capacity are proposed as new general characteristics of the material. 
Using energy capacity and functional inflexibility, it became possible to defy the material that demonstrates the highest functional 
characteristics. As the studied alloy has a medical application, the most preferred material for the implant is the sample after 
ECAP, possessing high recoverable strain (about 6-7 %) while reversible stress is about 1200 MPa. But ECAP is proposed to be not 
very effective method of nanostructurization because of noncontrollable process of recrystallization during the processing and 
large size of blank. In other case, the best functional properties has been obtained for the sample after the forging process, due to 
its high general characteristics such as energy capacity and functional inflexibility. 
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