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 دکتر  رپاهم کبیری فر
 

“Effects of internal and external length scales on 

compressive behavior of Nano-grained 

polycrystalline superelastic NiTi pillars.” 
 

Abstract: Owing to their unique properties, shape memory alloys (SMAs) are utilized in different 

disciplines such as biomedical, civil and aerospace engineering. In accordance with the recent 

miniaturization trend in fabrication of devices, NiTi SMAs have been used in small-scale applications 

such as in NEMS and MEMS. Modification of Grain size (GS), as a key internal length scale of 

polycrystalline SMAs, could significantly improve their performance. Similarly, alteration of external 

length scales, such as sample size, could have pronounced effects on the behavior of SMAs. To date, 

effects of external length scales in Nano-grained polycrystalline NiTi have not been studied 

systematically. Therefore, the current study was carried out to investigate the combined effects of GS 

and sample size on compressive phase transformation behavior of near equiatomic NiTi pillars. Macro- 

and micropillars with GS in the range of 10 to 421 nm were fabricated and compressed at room 

temperature. In contrast to the normal GS dependent monotonic behavior of macro pillars, micropillars 

show a non-monotonic behavior which is controlled by a combination of GS effect and the effect of 

interaction between GS and pillar size. Micropillars’ abnormal behavior highlights the importance of 

the possible interactions between GS and sample size, which become critical in microscale fabrication 

and applications of SMAs. 
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