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IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IToBHEe HaﬁMeHyBaHHH lopn,rmquoi 0COOH: J[oHeIbKUIT HAI[lOHAJIbHUI yHiBepcurteT imeHi Bacumnsa Cryca
Kopg 3a €IPIIOY: 02070803
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 31.25

Tema guceprauii:
1. EHOKCUIHO-CUIOKCAHOBI HAHOKOMIIO3UTH aHTiIPUIHOTO TBEPAHEHHS, OJI€P>KaHi 3 BAKOPUCTAHHSM 30J1b-T€JIb

METOY

2. Anhydride cured epoxy-silica nanocomposites obtained via the sol-gel method

Pedepar:

1. O6'eKT: 3akOHOMIpHOCTI (POPMYBaHHS i BJIACTUBOCTI €MOKCHUHO-CUIOKCAHOBUX HAHOKOMITO3UTIB aHTiIPUIHOTO
TBEPAHEHHS IIPY OZ€P>KaHHI MOJIICUIIOKCAaHOBUX YaCTUHOK 30J1b-T€JIb METOLOM. MeTa: JOCIiIPKEHHS CTPYKTYPH i
BJIACTUBOCTEN €MOKCUAHO-CUIOKCAHOBUX HAHOKOMIIO3UTIB aHTiIPUAHOTO TBEPIHEHHS, OJleP>KaHUX 3
BUKOPUCTaHHSIM 30JIb-T€JIb METONY. MeTOIM JOCTiIP)KEHHS: MaJIOKyTOBE PO3CiI0BaHHS PEHTI€HiBCbKUX TPOMEHIB;
TPaHCMiICiliHa eJIEKTPOHHA MiKPOCKOIIisl; CKaHyBaJIbHA €JIEKTPOHHA MIKPOCKOIIisl; TEPMOMEXaHIYHUN aHai3;
nvdepeHLifHNYI TepMOMEXaHIiYHUI aHali3; 30J1b-Tejlb aHali3; AudepeHiiiHa CKaHyBalbHA KaJIOPUMETPIs;
IVHAMIYHUN MEXaHiYHUI aHaJli3; ra30BOJIIOMOMETPUYHMI aHai3; AepuBaTorpadiuuuii ananis. JlocainkeHo
nedopMaliiiHO-MillHOCHI XapaKTepUCTUKYU, BIACTUBOCTI KJI€IOBUX 3'€lHAaHb KOMIIO3UTIB IIPY 3CYBIi i1 BipuBi, a

TaKOX CTiMKICTb KOMIIO3UTIB 10 Aii arpecuBHUX cepenosull,. Pesynbratu: OfepKaHO TOMOT€HHI €IIOKCUTHO-



CHJIOKCAHOBi HAHOKOMIIO3UTH aHTiIPUAHOTO TBEIHEHHS. 3011 NOJiCUIOKCAaHOBUX YaCTUHOK (POPMYyBAJIM Ha OCHOBI
CyMillli TETPAETOKCUCUIIAHY i 3-TIIiUIOKCUTIPOMNINTPUETOKCUCUIIAHY Y Pi3HUX MOJIbHUX CIIiBBiJHOIEHHSX. 3
IiJBUILIEHHSIM BMICTY IOJIICMJIOKCAHOBUX YaCTHHOK i KiJIbKOCTI 3-TJILUIOKCUIIPOIITPUETOKCUCHJIAHY B CUCTEMI
nocusoeTscs edekr nuactudikaunii. B gianazoHi konneHTpanii HamoBHoBavya 0,5-3 Mac% crioctepiraerbcs eexT
MaJsnx 106aBOK: 30iblIEHHS €(DEKTUBHOI I'YCTUHU 3UIMBAHHS 32 PaXyHOK apMYBaJIbHOI [Iii TPOCTOPOBOTO KJIACTEPY
3 OJIICUJIOKCAaHOBUX YaCTUHOK i MiJBUILIEHHSI MEXaHIYHUX BJIACTUBOCTEN KOMIIO3UTiB. OTPUMaHi KOMIIO3UTU MalOTh
BHCOKY T€PMi4YHYy CTabi/IbHICTb, XiMiYHY CTIMKICTb i aAre3ito 4o ajoMiHi€BUX CIIJIaBiB B 00J1aCTi MaIuX
KOHILIEHTPALlill HAMIOBHIOBAaYa. ['ayly3b BUKOPUCTAHHS: 3aXMCHI IOKPUTTSI Ta KJlei rapsidoro TBeJHEHHS /1715
aNOMiHi€EBUX CIIJIaBiB, 3HOCOCTINKI aHTU(MPUKIIiIHI MTOiIMEPHi KOMITO3UTH [1J1s1 CTaJIEBUX i TUTAHOBUX AP TEPTSL.

2. Object: regularities of formation and properties of anhydride cured epoxy-silica nanocomposites received using
sol-gel method for obtaining of silica particles. The goal of the research: investigation of structure and properties
of epoxy-silica nanocomposites received via the sol-gel method using anhydride curing for epoxy matrix
formation. Research methods: small-angle X-ray scattering; transmission electron microscopy; scanning electron
microscopy; thermomechanical analysis; differential thermomechanical analysis; sol-gel analysis; differential
scanning calorimetry; dynamic mechanical analysis; gas-volumometric analysis; derivatographic analysis. Stress-
strain, adhesion strength, and resistance of composites to aggressive media were investigated. Results:
homogeneous anhydride cured epoxy-silica nanocomposites were obtained using sol-gel method. Silica particles'
sols were obtained via mixing of tetraethoxysilane and 3-glycidoxypropyltriethoxysilane at different molar ratios.
The higher the silica content and amount of 3-glycidoxypropyltriethoxysilane in the system the more
plasticization effect was observed. In the filler concentration range 0.5-3 mas% the effect of small additions was
observed. Effective molecular weight of chain between junctions decreases, and it leads to reinforcement effect
and increase of composites' mechanical properties. Received composites possessed good thermal stability, high
chemical resistance and adhesion to aluminum alloys in the region of low filler concentrations. Applications: hot
cured coatings and adhesives for aluminum alloys, wear-resistant antifriction polymeric composites for steel and
titanium friction pairs.
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