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1. Ocob6auBocTi popmyBaHHS Ta Pi3NKO-MeXaHiuHi BJACTUBOCTI KBa3iKpUCTaJIiB Ta iX allPOKCUMAHTIB y CILJIaBax
cucremu Ti-Cr-(Me)-Al-Si-O

2. Features of formation and physical and mechanical properties of quasicrystals and their approximants in alloys
of the Ti-Cr-(Me)-Al-Si-O system

Pedepar:

1. B pucepTaniiiHiil poboTi BCTaHOBJIEHO 3aKOHOMIPHOCTI POPMYBaHHS KBa3iKpHCTaliYHUX Ta allPOKCMMaHTHUX (a3
B cucremi Ti-Cr-(Me)-Al-Si-O B 3a71€>KHOCTI Bifi JIeTyBaHHS Ta YMOB KpUCTaJIi3aliii, a TakoxX PisnKko-MexaHiYHUX
BJIACTUBOCTEN OflepKaHuX MarepiaiiB. CUCTEMHUI HiAXil, IPOAEMOHCTPOBAHNUI [IDU BUBYEHHI MaTepiaiB Ha
ocHoBi cuctemu Ti-Cr-Me-Al-Si-O, mo mMicTaTh KBa3ikpUCTasiyHi ab0 aripoKCUMaHTHi $ha3u, T03BOJIMB BUSIBUTU
3aKOHOMIPHOCTI OTPMMAaHHS ONTAMAaJIbHOTO KOMITJIEKCY MEXaHIYHUX BIACTUBOCTEN. 30KpEMa, BUSHAUNTH
KOpeJIALio XiMIYHMN CKIaf — CTPYKTypa — BIACTUBOCTI. JloCifikeHo (isnKo-MexaHiyHi BIaCTUBOCTI CIIJIaBiB y
Pi3HUX CTPYKTYPHMX CTaHaX. BCTaHOBJIEHI TeMIIepaTypHi iHTEpBaIu MEXaHi3MiB fedopmalii crisaBy
Ti60Cr30AI13Si2(SiO2)5 Ta BU3Ha4YeHO, 110 BiH Ma€ BUCOKY KapOMILIHICTb Y IIOPIiBHSHHI i3 TpPaAULIHUMU CIIJIaBaMU



Ha OCHOBI TUTaHYy, sIKi He IpaLoTh Buile 6500C. Briepie MeTo0M aBTOMAaTUYHOTO iHIEHTYBAaHHS IIPOBEIEHO
nmociimkeHHs $i3uKo-MeXaHiyHUX BiaacTtuBocTel cruiaBiB cuctemu Ti-Cr-Al-Si-O Tta Ti-Cr-Me-Al-Si-O.
BcraHoBs€HO, 10 TBEPAICTh OJlep>KaHUX CIIABIB € 6JIM3bKOI0 10 3Ha4eHb TEOPETUYHOI TBEPIOCTi. BCTaHOBIEHO
3arajibHy IIPONOPLiNHiCcTh MiXK 3HayeHHAMU H Ta E, gKa xapakTrepHa Aj1 iHIIKX KBa3ikpuCTaliYHUX MaTepiaiB
(H/E=0,05), npoTe BigHOLEHHS AJ1s1 TOCIIiIP)KEHNX CIJIaBiB i3 BMICTOM allpOKCUMAaHTHOI a3y € BUIIUM
(H/E=0,075). Briepiie MeToioM MarHeTpoHHOro HanuseHHs i3 criaBy Ti60Cr30AI3Si2(SiO2)5 onepskaHo amoppHO-
HaHOKBAa3iKpUCTaJliYHe MOKPUTTS, 1[0 Ma€ BUCOKI ITOKA3HMKU TBEPAOCTI Ta 3HOCOCTIMKOCTI i € NEPCIEKTUBHUM [JIS1
3aCTOCYBAHHS Y BUIJISIZIi 3HOCOCTINKUX, KapOCTIMKUX Ta TEpMOOAp'€PHUX MOKPUTTIB. KitouoBi cioBa:
KBa3iKpuCTasy, alipoKCUMaHTHI ¢asu, ¢pa3oBuil ckial, CTPYKTYpa, iHIeHTyBaHHS, TBEPLiCTh, IOKPUTTS,
>KapOCTIUKICTb.

2. The regularities of the formation of quasicrystalline and approximant phases in the Ti- Cr-(Me)-Al-Si-O system
are established depending on the alloying and crystallization conditions, as well as the mechanical properties of
the materials obtained. The systematic approach demonstrated in the study of materials based on the Ti-Cr-Me-
Al-Si-O system containing quasicrystalline or approximant phases made it possible to reveal the regularities of
obtaining an optimal set of mechanical properties. In particular, determine the correlation of chemical
composition - structure - properties. The physical and mechanical properties of alloys in various structural states
have been investigated for the first time. The temperature ranges of the deformation mechanisms of the
Ti60Cr30Al13Si2(Si02)5 alloy have been established and it has been determined that it has a high heat resistance in
comparison with traditional titanium-based alloys, which do not work above 6500C. For the first time, the method
of automatic indentation was used to study the physical and mechanical properties of alloys of the Ti-Cr-Al-Si-O
and Ti-Cr-Me-Al-Si-O systems. It was found that the hardness of the obtained alloys is close to the values of the
theoretical hardness. A general proportionality was established between the values of H and E, which is
characteristic of other quasicrystalline materials (H/E = 0.05), but the ratio for the investigated alloys with the
content of the approximant phase is higher (H/E = 0.075). For the first time, an amorphous-nanocrystalline
coating was obtained from the Ti60Cr30A13Si2(SiO2)5 alloy by magnetron sputtering, it has high hardness and
wear resistance and is promising for use in the form of wear-resistant, heat-resistant and thermal barrier coatings
Key words: quasicrystals, approximants, phase composition, structure, indentations, hardness, coating, oxidation
resistance. [liznucaHo 1o gpyKky
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