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1. BiyiuB Temneparypu Ha CTPYKTYpy, MexaHizmu gedopmallii i MexaHiuHi BIacTUBOCTI aMOp(HUX i HAHODAZHUX
maTepianiB

2. Effect of temperature on structure, mechanisms of deformation and mechanical properties of amorphous and
nanophase materials

Pedepar:

1. Inceprariio NpUCBSIYEHO NOCJIiIKEHHIO BIIJIMBY HAHOMIPHUX €JIEMEHTIB CTPYKTYPU Ha OCOOIMBOCTI MEXaHi3MiB
nedopmarii Ta pyiiHyBaHHS Martepiasis. [[poBefieHO JeTajibHe BUBYEHHS TeMIIEPAaTyPHUX 3aJ1€;KHOCTEN
MIKpOTBEpPJOCTi aMOp(pHUX MeTasiuHux ciasis (AMC) B mupokomy iHTepsasi temnepatyp (77 - 900K). Bnepiue
BiZJl3HA4E€HO BILIMB CTPYKTYPHOI pejlakcalii Ha TeMIlepaTypHy 3ajexXHicTb TBeprocTi AMC. 31iliCHeHO aHali3
BIUJIMBY OKPEMUX JIETyIounx esnemeHTiB (B, Si, Cr, Ni, Cu, Nb) Ha xapakTeprncTuKku MiITHOCTI i TepmidHOi cTabisIbHOCTI
AMC. BuBueHo (pa3oBuil CKJIaJ, Ta TEMIIEPATYPHY 3aJI€XKHICTb HANpyry pyMHYBaHHS Ta mactudHocTti BTHII
komnosuuii YBa2Cu307-x + ZrO2. [lokazaHo, 110 jieryBaHH4 Kepamiku YBa2Cu3O7-X AioKCHUIOM LIUPKOHIIO
IIPU3BOJAUTH 10 POPMYBAHHS Y 3€pPHOTPAHUYHOMY [IPOCTOPi HAHOCTPYKTYPHOI (pa3u, 3aBISKU SIKill IPY HU3bKUX

TeMIlepaTypax Mae Micle 3MillHeHHSI MaTepiay, a IpU BUCOKUX TeMIlepaTypax 3'sIBJs€ThCSI MOXKJIIMBICTD 10r0



macTuyHoi gedopmaii. JocaimkeHo 0CO6IMBOCTI CTPYKTYpHU IIBUAKO3arapTOBAaHUX CIUIABIB Al - Sc Ta BUBYeHi ix
MeXaHi4Hi XapaKTepuCTUKU. [T 0Ka3aHo, 10 3aCTOCYBAaHHS HAAUIBUIIKOTO 3arapTyBaHHS Pa3oM 3 JIETYBAaHHSIM

aJoMiHilo Sc 1o3BoJIsie chopMyBaTU HaHO(A3HUI MaTepias 3 BUCOKUMU MEXaHIYHMMU BIIACTUBOCTSIMU.

2. Dissertation is dedicated to studying the effect of nanoscale structure elements upon the peculiarities of
deformation and failure mechanisms. Detailed examination of amorphous metallic alloys (AMA) microhardness
dependence versus temperature has been carried out in a wide range of testing temperatures (77 to 900K). For the
first time the influence of structural relaxation on the temperature dependence of AMA’s microhardness value has
been noticed. Effect of alloying with such elements as B, Si, Cr, Ni, Cu, Nb on AMA’s strength and thermal stability
behaviour is fulfilled. Phase composition as well as dependence of failure stress and plasticity of YBa2Cu307-x +
ZrO2 HTSC ceramics specimens has been studied. It is observed that doping of such ceramics with certain amount
of zirconium dioxide reveals forming the nanostructured phase located in the intergranular areas of the material
that causes significant strengthening of the materials at low temperatures and at the same time makes the material
deformab le at the elevated temperatures. Peculiarities of structure and mechanical behaviour of rapidly quenched
Al-Sc alloys are studied. It is shown that application of rapid solidification method to aluminium alloyed with Sc
allows formation of the nanophase material with enhanced mechanical properties.
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