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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHUX pyOpHK: 31.15.37

Tema gucepranii:
1. BB BUCOKOMCIIEPCHUX MiPOTEeHHUX KPpEMHE3EMIB Ha Mpoliecu doTornosiMmepusaliii oniroedipakpuiatis ta

BJIACTUBOCTI O,€P>KAHNX KOMIIO3UTIB.

2. Influence of high-disperced silicas on the photopolymerisation processes and properties of hardened
composites

Pedepar:

1. O6"eKT: B3aeMO[lisl Ha rpaHulli KpeMHe3eM-oJliromep y poTomnosimMmepHiil komnosutii. Merta. BusHauntu posib
IipOreHHNX KPEMHE3EMIB Pi3HOI AMCIEPCHOCTI i CTaHy MOBEPXHI B ponecax GoTonotiMmepusarii
oJliroedipakpuaTiB; BCTAHOBUTH 3aKOHOMIPHOCTI (POPMYBaHHSI CBITJIOTBEPAHYYUX KOMIIO3UTIB [1IpY BUKOPHCTaHHI
SIK HallOBHIOBAUiB riIpOKCUJIbOBAHUX Ta MOAU(IKOBAHNX KPEMHE3EMIB; BUBUUTU OCOOJIMBOCTI IIPOLIECIiB
¢oTtononimepusariii osiroedpipakpunaTiB Ipu po3poodLli KOMIIO3UTIB AJ1s1 TOTPe6 cTomaTosiorii. Metoau: I4- ta EINP-
CIIEKTPOCKOIIisl, MaC-CIIEKTPOMETPisl, KAJIOPUMETPis, AepuBaTorpadis, CCHCUTOMETPUYHA AUIATOMETPis,
PEHTIeHOCTPYKTYPHUI aHaJIi3 Ta CTaHAAPTHI METOAUKY BU3HAUEHHS (i3KO-MeXaHIYHUX XapaKTePUCTUK
nosimepiB. [IokaszaHo, 10 3 pOCTOM KOHLIEHTPALlii KpeMHE3eMy XapaKTEePUCTUKU POTOIOIiMepr3allii 3MiHIOIOThCS
HEMOHOTOHHO. BBenleHHs KpeMHe3eMy A-175 3HIDKye BUAKICTb (poTononiMepusallii. BcTaHOBI€HO KOHIeHTpaLlii

KpeMHe3eMy, 3a SIKUX 3POCTa€e CTyIiHb KOHBepcii komno3uty. HanoBHeHHs osiroedipakpuiartiB KpemHezemaMu A-



100, A-175, A-300, A-450 He 3MiHIOE TIOIAPOBOTO XapakTepy HapoulyBaHHS (OTOIOJIMEDY, ajie rajJlbMy€e oro i
BUKJIMKA€ HEPIBHOMIPHICTb TBEPLHEHHS. 3a MeTooM EINP-crnekTpockornii BCTaHOBJIEHO, O TiPOKCUIbOBAHUN
KpeMHe3eM CTabisisye paguKany B ollpoMiHeHil komnosuuii. Ha ocHOBI ananisy I'Y-crieKTpiB BUSIBJIEHO BUCOKY
CYMICHICTb KpeMHe3eMy 3 oJliroedipakpuiaTaMi 32 paXyHOK YTBOPEHHS BOJHEBUX 3BSI3KiB. 3HANEHO, IO
INOKA3HMKY MILIHOCTI KOMITO3UTiB 3pPOCTAIOTh i3 3HMKEHHSIM [IMTOMOI [I0OBEPXHI KpEMHE3€eMy. BUsBIIE€HO XapakTep
3B'13Ky MOAU(iKaTOPIB 3 [I0BEPXHEIO KPEMHE3eMy, IIOSICHEHO iX BIJIUB Ha MilJHICTh KOMIIO3UTIB i 3HaiileHO
Mogu@ixkaTopy, sKi MigBUIIYIOTh MOKA3HUKU MIlJTHOCTI. Ha OCHOBI €eKCIlepMMEHTaIbHUX PE3YJIbTaTiB, aHATIi3Y
JliTepaTypy CTBOPEHO MOJIEJi Ta CXEMHU BIUIUBY KpeMHe3eMy Ha Ipolec (OoTonosiMepu3allii Ta CTpyKTypyBaHHS

osiroepipakpuIaTHUX CUCTEM.

2. Subject of study: interactions silica-oligomer in photopolymer compositions. The aim of research is determinate
the role of silicas of various dispersion and nature of surface in photopolimerisation processes of
oligoetheracrylate compositions and mechanical properties of composites. Methods: IR- and ESR-spectroscopy,
mass-spectrometry, calorymetry, dilatometry, X-ray analysis and standart methodics. It is shown that PP-
characteristics (rate, conversion, lot of radicals) changes non-monotoneuosly as dependence on the silica
concentration. Including of silica lead to falling of PP-rate while the conversion degree may increase. The filling by
silicas A-100, A-175, A-300, A-450 do not change the frontal mechanism of PP, but brake the growing of polymer
layer and initiate an inevenness of photohardening. It is established by ESR-method that silica stabilise the radicals
and increase their concentration the more the higher his surface area. By IR-method the formation of
hydrohenous bonds surface-olygomer was determined. It is established that index of crytical concentrations of
silica in olygomer fall non-linearly with growing of his surface area. The strength characteristics are growing with
decreasing of surface area. The optimal regimes of silica modification were found. On the base of experimental
results as the litereture deta the new models and schemes were proposed.
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