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Pedepar:

1. Inceprarist Ha 30OOYTTSI HAYKOBOTO CTYyIIEHs KaHIWATa TEXHIYHUX HayK 3a creujanbHicTio 05.02.01 -
«Marepiano3HaBcTBo» (13 MexaHiuHa iHXeHepis). [HCTUTYT Ipo6sieM Marepiaso3HascTBa iM. .M. OpaHuesuya HAH
Ykpainu, Kuis, 2025. Po60oTa npucBsiueHa BUPILIEHHIO aKTyaabHOI HAYKOBO-TEXHIYHOI 33/1a4i pO3POOKU HOBUX
TUTAHOMATPUYHHUX Ta METAJIONOIiIMEPHUX KOMIIO3UTIB Pi3HUMX KOMIIOHEHTHUX I'PYIl (PYHKILIOHAIBHOTO
IIpPM3HAYEHHS Ha OCHOBI pe3yJIbTaTiB JOCiIKEHHS NTpoLeciB pazo- Ta CTPYKTYPOYTBOPEHHS, a TAKOX BILJIUBY
TEXHOJIOTIYHUX PE>KMMiB BUTOTOBJIEHHS Ha OCHOBHI (Pi3MKO-MeXaHiuHi Ta eKCIIyaTaliliHi BIaCTUBOCTI MaTepialiB.
B po6orTi Ha ocHOBI cymiui cucremu TiH2-Mn-Si-Fe-C(B), orpumaHni kap6ino- Ta 6opunoBmillyoui siratypu, a

TaKO>X BCTAHOBJIEHO BILJIMB KOMIIOHEHTHOTO CKJIa/ly BUXi/IHOI MIMXTH Ha OCOGJIMBOCTI CTPYKTYPU Ta pazoBOrO



CKJIaJly TEPMIYHO CMHTE30BaHOI JiiraTypu. BUB4€HO BIJIMB MEXaHOAKTMBALlii HA CTPYKTYPHO-(Pa30Bi BJIaCTUBOCTI
[IOPOLIKOBUX WUXT Ha OCHOBI cuctemu TiH2-OCM-B4C. BctaHOBNIEHO e(peKTUBHICTh 3aCTOCYBaHHS
BHCOKOEHEPTreTUYHOI'0 PO3MEJly BUXiIHOI IIOPOIIKOBOI CyMillli B IIJITaHETAPHOMY MJIMHI, @ TAKOK HEOOXiTHMI Yac
PO3MeJTy 111 OTPUMAaHHS ONITUMAIbHUX CTPYKTYPHO-(a30BUX BIACTUBOCTEN. BUKOpHUCTaHHS MeXaHOAKTUBALlLii
cyMillli MPU3BOAUTSD 10 3MEHIIEHHS BMICTY Kap6ify TUTaHy i nosiBi 6opunHoi ¢pasu TiB, sgka ctae 0CHOBHOMO (asolo.
BcraHOBJIEHO, 1110 MEXaHOAKTUBALLisl BUXiAHOI IIMXTU CYTTEBO iHTeHCUDiKye ycanky no 25-30 %. [TokazaHO
0CO6JIMBOCTi CTPYKTYpPO- Ta (Pa30yTBOPEHHS KOMIIO3UTY Ha OCHOBi TUTaHY, apMOBAHOI0 6araTOKOMIIOHEHTHUMU
3minHoo4YnMuy yactuakamu TiC, Ti5Si3, TiB. ITokazaHO BIIJIMB TEMIIEPATyPHUX PEKUMIB CIIiKaHHS Ta KiJIbKOCTI
3MiLIHIOIOUMX YaCTMHOK Ha (POPMYBaHHS CTPYKTYpH Ta ()a30BOro CKJIALy TUTAHOMATPUYHOTO KOMIIO3UTY. BMicT
apMyBaJIbHUX YaCTMHOK B KijibkocTi 20 Ta 30 % (Mac.) Ipu3BOIUTH 10 NOKPAllleHHs! PiBHS MEXaHIUHUX
BJIACTMBOCTEN. B pOOOTi TaKOXX PO3IJISIHYTO BILJIMB AMCIEPCHUX IOPOIIKOBMX HAlTIOBHIOBAYiB HA OCHOBHI (Pi3UKO-
MEXaHIiYHi BJIACTMBOCTI IIOJIIMEPHOr0 KOMIIO3UTY HA OCHOBI €IIOKCUAHOrO Hianosoro osiromepy EJI-20. [Toka3saHo,
1110 HAIIOBHIOBAUi B KijibKOCTi 5 — 10 % (Mac.) 3Ha4yHO MifBUILYIOTh YIAPHY B'SI3KiCTh, BMEHUIYIOTh 3aJIMLIKOBI
HaIpy>KeHH$, ITOKPALYIOTh afre3iiiHy MiljHICTh MaTepiasy. 3alpooHOBaHO MOJEJb, IO MOSCHIOE BCTAaHOBJIEH]
3aJIEXKHOCTI MEXaHIYHMX XapaKTePUCTUK KOMIIO3UTY Bill BMICTy HAallOBHIOBA4a, SIKa I'PYHTYETLCS Ha TiloTesi mogo

HE3aJIeJKHOTO BIUIMBY Ha BJIACTUBOCTI KOMIIO3UTY MEXAHIYHOTO Ta CTPYKTYPHOTO (PaKTOPiB.

2. The thesis for candidate degree of technical science on specialty 05.02.01 - «Materials Science». - Frantsevich
Institute for Problems of Materials Sciences, NAS of Ukraine, Kyiv, 2025. The work is devoted to solving the actual
scientific and technical problem of developing new titanium matrix and metal-polymer composites of various
functional component groups. This is based on the results of research into phase and structure formation
processes, as well as the influence of manufacturing technological modes on the fundamental physical,
mechanical, and operational properties of the materials. Carbide- and boride-containing master alloys were
obtained based on the TiH2-Mn-Si-Fe-C(B) system. The influence of the component composition of the initial
charge on the structure and phase composition of thermally synthesized master alloys was established. The impact
of mechanical activation on the structural and phase properties of powder charges based on the TiH2-FeSiMn-B4C
system was studied. The effectiveness of high-energy milling of the initial powder mixture in a planetary ball mill
was confirmed, along with the required milling time to achieve optimal structural and phase properties.
Mechanical activation of the mixture resulted in reduced titanium carbide content and the emergence of the
titanium boride phase (TiB), which became the primary phase. It was determined that mechanical activation of the
initial charge significantly intensifies shrinkage, reaching 25-30 %. The structural and phase formation features of
titanium-based composites reinforced with multicomponent strengthening particles (TiC, TioSin, TiB) were
demonstrated. The influence of sintering temperature regimes and the volume fraction of strengthening particles
on the structure and phase composition of titanium matrix composites was investigated. An increase in the
reinforcing particle content to 20-30 % (wt.) led to an improvement in mechanical properties. The study also
examined the effects of dispersed powder fillers on the primary physical and mechanical properties of a polymer
composite based on the ED-20 epoxy resin. The addition of 5-10 % (wt.) fillers significantly increased impact
toughness, reduced residual stresses, and enhanced adhesion strength. A model explaining the observed
dependencies of composite mechanical properties on filler content was proposed, which is based on the
hypothesis of the independent influence of mechanical and structural factors on the composite properties.
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