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Abstract. TiNi shape memory alloys (SMAs) are unique metaiiiematerials due to the
combination of superelastisity and high corrosiogsistance. Important limitations for
biomedical applications of TiNi SMAs are the releas toxic Ni into adjacent tissues, as well as
insufficient level of X-ray visibility. These limgtions can be overcome by fabrication of a Ti-
Ta-based surface alloy on the TiNi substrate, sifi€céa alloys being high-temperature SMAs
are attractive biomaterials with potentially goodahanical compatibility with TiNi substrate. In
the present work, this approach is realized for firg time through the multipleN=20)
alternation of magnetron co-deposition of,oTegy (at.%) thin films and their liquid-phase
mixing with TiNi substrate by microsecond low-engrgigh current electron beam (18, ~15
keV, ~2 J/crf). Surface SEM/EDS, AES, XRD and cross-sectional THR/EDS/SAED
analyses were used for microstructural charact#sizaf studied material. It was found that ~1
um-thick Ti-Ta-based surface alloy with a compositdose to that of co-deposited films has
been formed, and it consists of several sublayétsawlepth-graded amorphous-nanocrystalline
structure. Nanocrystalline sublayers consist esgdnof randomly oriented grains of'(Ti-Ta)-
martensite and3(Ti-Ta)-austenite (bcc-disordered). Beneath theaser alloy, ~1um-thick
intermediate zone has been formed. It has also lalagar predominantly randomly oriented
nanocrystalline structure and characterized by aatomous depth replacement of Ta with Ni
and a diffusion transition to TiNi substrate. Thepth-graded structure of studied material is
associated with the features of additive thin-filheposition/pulsed melting manufacturing

process.




Download English Version:

https://daneshyari.com/en/article/5458544

Download Persian Version:

https://daneshyari.com/article/5458544

Daneshyari.com


https://daneshyari.com/en/article/5458544
https://daneshyari.com/article/5458544
https://daneshyari.com/

