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2. Influence of external factors on the formation of physical properties of polymer-carbon nanocomposites

Pedepar:

1. Incepranifina po60Ta IpUCBIYEHA JOCIIKEHHIO (i3MYHUX BIACTUBOCTEM KOMIIO3UTHMX MaTtepiazis (KM) Ha
OCHOBI 1os1imepiB. B po60Ti po3pobieHO eKcriepuMeHTasbHi CTeHU 71 BUurotosjieHHs KM 3 opieHToOBaHUM
PO3II0ZiJIoM HallOBHIOBaYa Ta 3MiHEHUM piBHeM MiK(a3Hoi B3aemo[lii. BcTaHOBJIEHO BIJIUB XapaKTepy po3Nnofiay
HAIOBHIOBAYiB Ta PiBHS Mix(da3Hoi B3aeMo[ii Ha esekTpo@isnyHi BractuocTi KM B MMPOKOMY iHTepBaii
KOHIIEHTPAllill HAIIOBHIOBAYa Ta YaCTOT €JIEKTPOMAarHiTHOTO BUITPOMiHIOBaHHS (10 55 I'T1). BctanosneHo, mo o(c) KM
3 OPi€EHTOBaHUM PO3NO/iJIOM HAIOBHIOBAYa XapaKTE€PU3Y€EThCSI HASIBHICTIO JIBOX MOPOTiB NMEPKOJIALii: CTATUYHOTO Ta
IVHaMivyHOro. 3mMiHu esiekTpodizuyHux Bractusocteil KM 3 nonepeHbo onpoMiHeHUM yiibTpadioseTom

HAIIOBHIOBAY€EM ITOACHEHO B paMKaX MO,ILC]Ii eCl)eKTI/IBHOI‘O €JIEKTPOOIIOPY Ta 30i/IbIIEHHIM O Mi)KCl)aSHOI‘O mrapy.

2. The thesis is devoted to the investigation of physical properties of the based on polymers composite materials
(CM) with carbon fillers. The influence of interfacial interaction at the filler /matrix interface and features of the



distribution of filler components in CM on their electrical, electrodynamic, thermal, magnetic properties have
been determined. CM with aligned distribution of fillers which they acquired in the process of manufacturing
under the action of electric or magnetic fields and CM with altered level of interfacial interactions due to the prior
exposure of filler with ultraviolet light were investigated. In the process of research experimental set-ups for the
implementation of techniques for manufacturing CM with modified physical properties have been developed. The
influence of the fillers alignment and the level of interphase interaction of the CM components on the
electrophysical and electrodynamic properties of the fabricated CM was experimentally determined in a wide
range of filler concentrations (carbon component content - up to 10 wt.%) and electromagnetic radiation
frequencies (up to 55 GHz). It is shown that in CM obtained under the influence of external fields there is
anisotropy of structural, electrical and electrodynamic properties (electrical conductivity, dielectric permittivity,
absorption and reflection efficiency of electromagnetic radiation). For CM with aligned filler distribution it is
established that their concentration dependence of electrical conductivity is characterized by the presence of two
thresholds of percolation: static and dynamic. In particular, it was found the influence of the carbon nanoparticles
morphology on the peculiarities of formation of a percolation cluster in the epoxy matrix under the action of an
electric field. It was found that the prior exposure of filler with ultraviolet light increases the heat and electrical
conductivity of the CM, which is explained in the model of effective electric resistance by decrease of the contact
electroresistance between the individual particles of the filler and increase of the number of conductive chains in
CM. Within the Interphase Power Law model it has been shown that increase of the dielectric permittivity in CM,
in which the irradiated with ultraviolet graphite nanoparticles were used as filler, is due to the increase of the o of
interphase layer.
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