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Pedepar:

1. Y puceprauiiiHiii po60Ti IpecTaBeH] pe3yIbTaTh eKCIIePUMEHTAIbHUX JOCTIIKEeHb i aHasIi3y BIUVIMBY TEPMiYHOI

00po06KH i leryBaHHS Ha (a30BUi CKJIaJ, CTPYKTYpPY Ta MeXaHiyHi BJIaCTUBOCTI CIJIaBiB Ha OcHOBi cuctemu Ti-Si.

[NokaszaHo, o 3arapTyBaHHs ciuiasiB cuctemu Ti-Si-X (me X - Al, Zr, Nb, Mo) 103BoJIsi€ Ofep>KaTy MUPOKUI CIIEKTP

[IEPECUYEHMX TBEPAUX PO3UMHIB 3 PI3HUM CTPYKTYPHO-(A30BUM CTAHOM i (Pi3MKO-MEXaHIYHMMU BJIACTUBOCTSIMMU.

Br3HaueHO BILJIMB JIETYIOYMX €JIEMEHTIB Ha IapaMeTpy PEIliTOK, KpUCTAJIIUHy CUMETPIlo, a TAK0X MOP(OJIOTiio 1

CyOCTPYKTYPY TUTAaHOBUX MapTEHCHUTIB. BHsBIeHO cyMmicHe IPOTiKaHHS NPOLECiB BIOPSAKYBaHHS 1 3MiHM cCUMeTpil

pewtitky i3 I'TTY B opropom6iyny cumeTpito B crnaBax Ti-4Si-4Hf i Ti-4Si-4Zr (aT. %). 3anponoHoBaHa KjacTepHa
MoJiesIb BIOPAAKyBaHHA. [loKa3aHO CyTTeBe MiIBUILEHHS BIaCTMBOCTEN MIIJHOCTI IIpy 3arapTyBaHHi crasiB Ti-Si-

X, 0co6IMBO CILIaBiB, leroBaHux Hf i Zr. BcTaHOBJIEHO, 1110 MOJLyJIb IIPY>KHOCTI BCiX CIJIaBiB IiCJIs 3arapTyBaHHs



3HIDKYETbCS. BU3HAYEHO, 110 XapaKTEPUCTUKY IIJIACTUYHOCTI 3arapToBaHux CIUIaBiB Ti-Si-X BU3HAYalOThCS
CTyIleHEM IIepeCUYEHHSI TBEPOro PO3YMHY i PO3MIPOM 3€pHa, TOMY [1J1sI 30€pe>KEeHHSI LOCTAaTHbBOI [1JIACTUYHOCTI
IOLiJIbHE rapTyBaHHs i3 1BOQa3Hoi (?+cuiinug)-o6sacTi. [y BU3HAUEHHS BIIJIMBY IIBUIKOCTI OXOJIOIKEHHS I
JIETYBAaHHS LMPKOHIEM HA CTPYKTYPHO-(a30BUI CTaH i MexaHiuHi BJIaCTUBOCTI ciiasiB Ti-Si npoBeneHo ix
IIOBEPXHEBE 3arapTyBaHHs. [Ioka3aHo, o Taka 06poOKa 03BOJIIE OTPUMATH IPAZliEHTHY CTPYKTYPY 3 MEXaHIYHMMU
BJIACTMBOCTSIMU, 1110 [1JIaBHO 3MiHIOIOTBHCSI BiJ] 3arapTOBaHOI NOBEPXHI BIJIMO: TBEPAiCTIO, MOLYJIEM MIPYXHOCTI,
3HOCOCTIMKiCTIO. [ToKa3aHo, 10 [MPKOHIN iCTOTHO MifBUIILY€E 3arapTOBYBaHICTh i IPOrapTOBYBAHICTL CIJIABIB
cucremu Ti-Si. [IpoBeneHO aHami3 KopessLii MiXk TBEpIICTIO, MOAYJIEM IIPY>KHOCTI, BenunHow H3 /E2 (kputepiem
I>xoHcoHa) i 3HOCOCTIHKicTIO criay Ti-4,3Si-2,6Zr, ssikuil 1oKa3as, 110 HalKpalla KOpesisllisl CIIoCTepiraeTbCst Mixx
3HOCOCTI#KIiCTIO i BesmmunHoto H3 /E2. [lociykeHo eBOJIOL0 CTPYKTYPH, (pa30BOro CKIady i MexaHiuYHUX
BJIACTUBOCTEN 3arapToBaHux criasiB Ti-Si-X B npoueci Bigmycky B inTepsaii Temneparyp 500-600 °C. BuzHaueHo
ONTHMAJIbHY TEMIIEPATYPY AUCIIEPCIHOrO TBEPAiHHS 3arapToBaHux ciasiB Ti-Si-X, sika cranoBuTb 540 °C.
PospaxoBaHa BesiM4MHa €HEPrii akTUBallii po3nafy NepecuYeHrx TBEPIUX po3unHiB ciiasiB Ti-Si-X U=96-120
KJK/MoJib 611M3bKa 10 eHeprii akTuBalii quysii es1eMeHTiB 3aMillleHHs B 6iHapHuUX craBax Tutany Ti-Nb, Ti-Mo,

Ti-Zr, asie HabaraTo BUIIA HiX B 3aJ1i30-BYyIJIElI€BUX CI1JIaBaXx.

2. In this thesis the results of experimental researches and analysis of influence of heat treatment and alloying on
phase composition, structure and mechanical properties of Ti-Si system based alloys are presented. It was shown
that water quenching of model alloys of the system Ti -Si-X (where X - Al, Zr, Nb, Mo) allowed to get the wide
spectrum of supersaturated solid solutions with the different structural-phase state and mechanical properties.
Influence of alloying elements on the parameters of crystal lattices, crystalline symmetry and also morphology and
substructure of titanium martensite is detected. The conjoint flowing of processes of ordering and change of
symmetry of lattice from HCP to orthorhombic symmetry is revealed in the alloys Ti-4Si-4Hf and Ti-4Si-4Zr (at.
%). The substantial increase of hardness and strength after quenching of alloys of Ti-Si-X is shown. Also it is
established that the module of elasticity of all alloys goes down after tempering. It was identified that the size of
grain, mainly, determines plastic properties of quenched alloys, that is why in practical aims more expedient to
quench the Ti-Si alloys from dual-phase (?+silicide)-region. For determination of influence of alloying and cooling
rate on the structurally-phase state and mechanical properties of alloys of Ti-Si surface quenching is conducted. It
was shown that such a treatment allowed to get to get a gradient structure with mechanical properties which
fluently change on length of specimen. It is shown that zirconium substantially promotes hardenability and
hardening characteristics of Ti-Si alloys. Correlation analysis was conducted between wearproofness of Ti-4,3Si-
2,6Zr alloy and its hardness, modulus of elasticity and H3 /E2 (Johnson's criteria). It showed that the best
correlation is observed between wearproofness and Johnson's criteria. Structural evolution, phase composition
and mechanical properties of quenched Ti-Si alloys during ageing in temperature region 500-600 °C were
investigated. It was determined that optimal ageing temperature of quenched Ti-Si that is 540 °C. An estimation of
activation energy of supersaturated solid solution decay showed that its value U=96-120 kJ /mol is close to
activation diffusion energy for binary titanium alloys Ti-Nb, Ti-Mo, Ti-Zr, although it much more greater than its
value for iron-carbon alloys.
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