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Annotanust. [{enbio paboTh SBISIIOCH TOCTPOSHNE MOJIEIIH U TIPOrHO3UPOBaHNE d(PPEKTUBHBIX YIPYTHX
XapaKTepUCTUK (TEH30PHBIX MOJyJel ynpyroctu, moayis FOura u kosdduimenta [Tyaccona) mormmMepHbIx
AQHTU(PUKIIMOHHBIX KOMITO3UTOB. MccienoBansl TpHOOKOMITO3UTHI, C()OPMUPOBAHHBIC Ha OCHOBE JITOKCHI-
HBIX CMOJI C BBICOKUM coaepkanueM snokcurpynn (OITAD, VII-610, OX/I), HamoIHEHHbIE XaOTUYHO PACIO-
JIO)KCHHBIMH KOPOTKMMH BOJIOKHAMH OECIIEIOYHOTO CTEKJIa W MEJIKOJMCIICPCHBIMU YacTHI[AMU MOJIUTETpa-
¢dropaTunena. OCHOBOII MPEATIOKEHHOTO TTOX0/1a K IIPOrHO3MPOBAHUIO SIBISIOCH 0000IIIEHHOE CHHTYIISIPHOE
MIPUOIMKEHNE TEOPUH CITyYallHBIX I0JIeH, IPUMEHSIEMOE MPU PELICHHH CHUCTEMBI CTOXacTH4YecKnux Iudde-
PECHIMANIBHBIX YPaBHEHUH paBHOBECHS YIPYToi cpeibl. D(H(EKTUBHBIE YIIPYTUE XapaKTEPUCTHKH MOJICIIBHBIX
TprOOMaTepranoB BBHIUYUCISUTICH C MCHOIB30BAHMEM METO/Ia CaMOCOTIIacOBaHUs. AHAIN3 3HAUCHUH KOMIO-
HEHT TeH30pa d(QPEKTUBHBIX YIPYTUX MOIYJICH B 3aBUCHMOCTH OT COCTaBa, MUKPOCTPYKTYPBI 1 00BEMHOTO
COJZIEpKaHUs HANlOJIHUTEIIEH TTO3BOJIMI YCTAaHOBUTD, YTO M3ydaeMble TPHOOKOMIIO3UTHI XapaKTepHU3ytoTcst 3¢-
(DeKTHBHBIMH YIPYTHMH CBOMCTBaMH, OJM3KUMH K W30TPOITHBIM. DTO TIO3BOJIMIIO MPOBECTH YUCICHHOE Olle-
HUBaHUE 3HaueHHUH Moxyns HOHra u xos¢d¢unmenra Ilyaccona, orpaxaromiee BIUSHAC HA HUX W3MEHEHUH
O00BEMHBIX COZIEPKaHNIT KOMITOHEHTOB HUCCIIEYEeMbIX ITOJMMEPHBIX aHTU(PPUKIIMOHHBIX KOMITO3UTOB.

YucnieHHbIE pacyeThl U1l MOAEIBHBIX TPHOOKOMITO3UTOB TIO3BOJIMIIM YCTAHOBUTD, YTO YBEINYEHHE 00BEM-
HOM JIOJIN YaCTHI] MOIUTETPA(TOPITHIICHA ITPU (PUKCHPOBAHHOHN KOHIIEHTPAIINH BOJIOKOH OECIIETIOYHOTO CTEK-
JIa IPUBOJINT K HE3HAYMTEIILHOMY CHWKCHHMIO 3Ha4eHUH Moyt FKOHra, mpudeM sTa 3aBUCUMOCTD MPUOIH3H-
TenpHO JMHEHHa. KpoMe Toro, Bo3pacTanue KOHIIEHTPAIMU BOJIOKOH OECIIEIIOYHOr0 CTEKIa NpH (PUKCHPO-
BaHHOM OOBEMHOM COJICpKaHUH YaCTHIL TTOJUTETPAPTOPITUICHA TIPUBOJIUT K CYIIECTBEHHOMY YBEIHUYCHUIO
3HaueHnit Moyt FOHra o HenmHeHOMY 3akoHY. UNCIICHHBIE pacueTsl JUIsl HCCIIeyeMbIX TPHOOMaTepHaioB
IOKa3aJIx TAKKe, YTO yBEINUYEHHE 00bEMHOI 1011 JTF000# (ppaKkiny HATIOIHUTEIS COTPOBOXKIAETCS CHU)KCHH-
eM 3HadeHui koaduimenta [lyaccona, mpuyem Ta 3aBUCHMOCTh ITPUOIM3NTEIBHO JHHEHHA.

Ki1roueBble cj10Ba: OIMMEPHBIH KOMIIO3UT, BKITIOUEHNE, MAaTPHILIA, 3P (PEKTHBHBIE MOJTYIIN YIIPYTOCTH, MO-
nyns FOnra, koaddunnent [lyaccona, monenupoBanue.
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EFFECTIVE ELASTIC CHARACTERISTICS OF POLYMERIC COMPOSITES
BASED ON BINDERS WITH HIGH CONTENT OF EPOXY GROUPS,
REINFORCED BY CHAOTICALLY ORIENTED GLASS FIBERS
AND DISPERSED POLYTETRAFLUOROETHYLENE ADDITIVES

Academician RAS V.I. Kolesnikov', V.V. Bardushkin®?3, I.V. Lavrov?*?3,
A.P. Sychev'4, A.A. Sychev!, V.B. Yakovlev*?

Abstract. The aim of the work was to build a model and predict the effective elastic characteristics of
polymer antifriction composites (tensor elastic moduli, Young’s modulus and Poisson’s ratio). Tribocomposites
formed on the basis of epoxy binders with a high content of epoxy groups (EPAF, UP-610, EHD), filled with
randomly located short fibers of E-glass and finely dispersed particles of polytetrafluoroethylene were studied.
The basis of the proposed predicting method was the generalized singular approximation of random field’s
theory used for solving the system of stochastic differential equations of equilibrium of an elastic medium. The
effective elastic characteristics of the model tribomaterials were calculated using the self-consistency method.
The analysis of the values of the tensor components of effective elastic moduli depending on the composition,
microstructure and volume content of fillers made it possible to establish that the studied tribocomposites are
characterized by effective elastic properties close to isotropic. This made it possible to carry out a numerical
evaluation of the values of Young’s modulus and Poisson’s ratio, reflecting the influence of changes in the
volume contents of the components of the studied polymer antifriction composites.

Numerical calculations in model tribocomposites allowed to establish that an increase in the volume
fraction of polytetrafluoroethylene particles at a fixed concentration of E-glass fibers leads to a slight decrease
in the values of Young’s modulus, and this relationship is approximately linear. In addition, an increase in
the concentration of E-glass fibers at a fixed volume content of polytetrafluoroethylene particles leads to a
significant increase in the values of Young’s modulus according to a nonlinear law. Numerical calculations in the
studied tribomaterials also showed that an increase in the volume fraction of any filler fraction is accompanied
by a decrease in the values of Poisson’s ratio, and this relationship is approximately linear.

Keywords: polymeric composite, inclusion, matrix, effective elastic moduli, Young’s modulus, Poisson’s
ratio, simulation.
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