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1. CTpykTypoyTBOpeHHS Ta (PyHKLIOHAIbHI BJIACTUBOCTI cIaBiB Ha ocHOBI Zr, Hf, Cu-Al, Ti-Ni Ta ix 3BapHuX
3'eqHaHb

2. Structure formation and functional properties of alloys based on Zr, Hf, Cu-Al, Ti-Ni and their welding joints



Pedepar:

1. Incepranjiiina po60Ta IpUCBIYeHA JOCTiIKEHHIO IIOTEHIIHO 6i0CyMiCHUX 6e3HiKeIeBUX PYHKLiOHAJIbHUX
CIIJIaBiB HA OCHOBI eJieMeHTiB [V rpynu repioguyHoi CUCTEMU XiMiYHUX €JIEMEHTIB, JIeroBaHUX HiobieM Ta
TaHTAJIOM, Ta BIUIUBY [IePEKPHCTai3allii Ha BJIaCTUBOCTI CIJIaBiB Ha 0CHOBI cucteM Cu-Al, Ti-Nii Zr-Nb.
[IpoaHasnizoBaHO BILJIMB OCOOGIMBOCTEN KOHLIEHTpAllil BaJIEHTHUX €JIEKTPOHIB HA MAPTEHCUTHE IIEPETBOPEHHS B
cryiaBax MetasieBux eaeMeHTis IV rpynu (Ti, Zr, Hf) 3 Hiobiem Ta ix B3aeM03B'130K 3 QyHKIiOHAILHUMU
BJIACTMBOCTSIMU. BCTaHOBJIEHO, 110 306ibII€HHS KOHLIEHTPAllii BaJIEeHTHUX €JIEKTPOHIB Y BCiX NOCiI)KEHUX CIIJIaBax
MIPU3BOIUTH [0 3HUKEHHS XapaKTepUCTUYHUX Temneparyp MII. [l oljiHKu MakcuMasbHOi KOHLIeHTpaLii Nb, npu
sKi MokuBO icHyBaHHS MII B criiaBax cuctem Zr-Nb Ta Hf-Nb npoBezneHo koMmir'ioTepHe MofienioBaHHs. B
IlesIKUX 3arapToBaHux cryaBax cucrem Zr-Nb, Hf-Nb, Zr-Ta, Zr-Nb-Ta Bnepiue BusiBieHo HasiBHiCTh ETI(. MIT B
LIMX MaTrepiajax Micjsi rapTyBaHHs iCHye B IIMPOKUX TEMIIEPATypHUX i KOHIEHTpaLiliHuX iHTepBanax. [Iporte B
CIIJIaBax LMPKOHIIO pu noaasaHHi ~10 aT.% J1erylounx KOMIOHEHT (PYHKLIOHAJIbHI BJIACTUBOCTI IPUTHIYYIOTbCS
dopmyBaHHAM 0-Pa3u. OTPUMAHO HOBI pe3yJIbTaTy AOCiIyKEHHs BIJIMBY IIPOLIECiB lepeKpucTaizauii min yac
3BapIOBaHHS Ha MapaMeTpu MapTEHCUTHOIO NIEPETBOPEHHS B CIIJIaBax Ha 0cHOBI cuctem Cu-Al, Ti-Ni i Zr-Nb, sxi
iCTOTHO PO3MIMPIOIOTh MOXKJIMBOCTI KOHCTPYIOBAaHHS 3BapHUX BUPOOIB IPOMUICIIOBOTO Ta MEIUYHOIO NTPU3HAYEHb,
10 TOTPeOYIOTh 3'emHaHHS. [JOCTiIKeHO BapiaHT OAHOPIZHOTO Ta Pi3HOPITHOTO CIIOJyYeHHS CILJIaBiB HAa OCHOBI
Cu-Al BcranosseHo, 1110 36epeskeHHsI PYHKILiOHAJIbHUX BJACTUBOCTE! B [IEPEKPUCTAIi30BaHil 00J1aCTi

CIIOCTEpIraeThCs TiNbKY CIJIaBaxX Ha ocHOBi cucteM Cu-Al i Ti-Ni.

2. The thesis is devoted to the study of potentially biocompatible nickel-free functional alloys based on elements of
groups IV and V of the periodic system of chemical elements and the effect of recrystallization on the properties of
alloys based on Cu-Al, Ti-Ni and Zr-Nb systems. The effect of valence electrons concentration on the martensitic
transformation in alloys of Group IV metal elements (Ti, Zr, Hf) with niobium and their relationship with functional
properties are analyzed. It was found that an increase of the valence electrons concentration in all studied alloys
leads to a decrease of the MT characteristic temperatures. To estimate the maximum concentration of Nb, at
which the existence of the MT in alloys of the Zr-Nb and Hf-Nb systems is possible, computer simulations have
been carried out. In some quenched alloys of the Zr-Nb, Hf-Nb, Zr-Ta, Zr-Nb-Ta systems, the presence of SME has
been revealed for the first time. MF in these materials after quenching exists in wide temperature and
concentration ranges. However, in zirconium alloys, with the addition of ~ 10 at.% of alloying components, the
functional properties are suppressed by the formation of the o-phase. New results of studying the effect of
recrystallization processes during welding on the parameters of martensitic transformation in alloys based on the
Cu-Al Ti-Ni and Zr-Nb systems have been obtained, that significantly expands the designing possibilities of
welded products for industrial and medical purposes that require joining. Variants of homogeneous and dissimilar
joining of alloys based on Cu-Al have been investigated. It was found that the retention of functional properties in
the recrystallized region is observed only in alloys based on the Cu-Al and Ti-Ni systems.
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