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KOHIEHTPALIUS HANIPAKEHUM
B AHTU®PUKIIMOHHBIX ITOJIUMEPHBIX KOMITIO3UTAX,
APMUPOBAHHBIX OPUEHTUPOBAHHBIMHX BOJTIOKHAMH
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AnHoTanusa. Pemraercs 3ajada MOCTpOEHUsI MOAEIN MPOTHO3UPOBAHUS 3HAUCHUN JIOKAIBHBIX YHPYTUX
XapaKTEePUCTUK aHTU(QPUKIIMOHHBIX MOJMMEPHBIX KOMIIO3UTOB, ONPECISIEMBIX ONEpPaTOpOM KOHIIEHTpAIUU
HaIpsDKeHUH (TEH30pOM YETBEPTOTO paHra). YKa3aHHBIH TEH30p CBS3BIBACT 3HAYCHUS JIOKAJIBHBIX (BHYTPEH-
HUX) HalpsODKEHUH B KaXKJOM JJIEMEHTE HEOJHOPOJAHOCTH KOMITO3UTa CO 3HAYECHHSIMH CPEIHHUX (BHEIIHHUX)
HanpspKeHui B Matepuaie. IlocTpoeHHass Moienb onupaeTcs Ha 000OIIEHHOE CHHTYJISIPHOE TPHOIIKeHNE
TEOPUH CIyYalHBIX MMOJIEH, UCIIOIb3yeMOE ITPU PELIEHUH CTOXacTHUECKOro MuddepeHnnantsHOro ypaBHeHUs
paBHOBecust ynpyroit cpeabl. C MOMOIIBIO yKa3aHHOTO TPUOJIMKEHNST BO3MOYKEH aHAIIN3 N3MEHEHHS 3HAYCHUN
KOMIIOHEHT OTlepaTopa KOHLEHTPAILMH HAITPSHKEHUH B 3aBUCHMOCTH OT COCTaBa, CTPYKTYPBl 1 00BEMHOTO CO-
JiepaKaHUs HAMTOJTHUTEIEeH KOMIIO3UTA.

OOBEKTOM MOJICTUPOBAHHMSI SBJISIOTCSI MHOTOKOMITOHEHTHBIC TPHOOKOMIIO3UTHI Ha OCHOBE 3MOKCHJIHOTO
ces3ytoiero OJ1-20, apMUpOBaHHBIE BOJIOKHAMH OECIIEIOUHOTO CTeKIa U nonuterpadropatuiena. [lomara-
€TCsl, YTO CTEKJISTHHBIE BOJIOKHA OPUEHTUPOBAHBI BAOJIb OCEH X U ) MPSIMOYTOJIbHON CHCTEMBI KOOPJAMHAT, a
BOJIOKHA IMOJUTETPa(TOPITHIICHA — TOJIBKO B HAIPABICHUH OCH X. JTO COOTBETCTBYET apMHPOBAHUIO MaTe-
pHaa CTEKJIOTKaHbIO, B KOTOPYIO BIUIETEHBI MOJUTETPadTOPITHIICHOBBIC BOOKHA. Onupasich Ha pa3pabo-
TaHHYIO MOJZIEJIb, aBTOPHI IPOBEIH YHCIEHHBIE MOJIEIBHBIE PACUCTHI 3HAUCHUN KoMIOHEHT 3333, 1313 u 2323
oreparopa KOHIIEHTPAIMU HANpPsDKEHUH, YIUTHIBAIONINE U3MEHEHUSI 00bEMHBIX COJCPIKAaHWH HAIOIHHUTENCH
HEO/THOPOJTHBIX MaTepUaIoB. JlaHHBIC KOMITOHEHTHI HanOoJIee TIOJIHO XapaKTepU3yIOT IiepepaciipeieieHIe Ha-
MPSHKEHUH MEXKTy JIEMEHTaMU HEOTHOPOAHOCTH KOMITO3UTA MPU MPUIIOKEHUH K HEMY CKUMAIOIUX U CABH-
TOBBIX Harpy3ok. [IpuBeneHsl rpaky N3MEHEHHS 3HAUYCHNI YKa3aHHBIX KOMIIOHEHT OIeparopa KOHIIEHTpa-
UM HaNpsDKEHUH TP YBEJINYEHUN 00BEMHBIX JI0JeH KaK BOJIOKOH MOJIMTETPadTOPITHICHA, TaK U BOJIOKOH
OecrienoyHoro crexia. [Ipy BeIMucIeHNN 3HaYeHHH JIOKaJIBHBIX YIPYTHX XapaKTEePHUCTUK MOJEIBHBIX TPHOO-
KOMITO3UTOB UCHOIB30BAJICSI METO CaMOCOITIACOBAHMUS.

KiroueBrble ciioBa: aHTI/I(l)pI/IKHI/IOHHHﬁ HOHI/IMepHLIﬁ KOMIIO3UT, BKJIFOUCHUC, MaTpHUlla, OepaTop KOHIICH-
Tpalnuu HaHpHX(eHHﬁ, MOJCIIMPOBAHUC.

STRESS CONCENTRATION IN ANTIFRICTION POLYMERIC COMPOSITES
REINFORCED BY ORIENTED FIBERS
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Abstract. The problem of constructing a model for predicting the values of local elastic characteristics of
antifriction polymeric composites determined by the stress concentration operator (fourth-rank tensor) is being
solved. The specified tensor connects the values of local (internal) stresses in each element of heterogeneity of
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the composite with the values of average (external) stresses in the material. The constructed model is based on
a generalized singular approximation of random field theory, used in solving the stochastic differential equation
of equilibrium of an elastic medium. Using this approximation, it is possible to analyze the change in the values
of the components of the stress concentration operator depending on the composition, structure and volumetric
content of the composite fillers.

The object of modelling is multicomponent tribocomposites based on epoxy binder ED-20, reinforced
with fibres of E-glass and polytetrafluoroethylene. It is assumed that glass fibres are oriented along the x
and y axes of the rectangular coordinate system, while polytetrafluoroethylene fibres are oriented only
in the direction of the x axis. This corresponds to the reinforcement of the material with glass fabric with
interwoven polytetrafluoroethylene fibres. Based on the developed model, numerical model calculations of
the values of 3333, 1313 and 2323 components of the stress concentration operator were carried out, taking
into account changes in the volumetric content of fillers of inhomogeneous materials. These components most
fully characterize the redistribution of stresses between the heterogeneity elements of the composite when
compressive and shear loads are applied to it. Graphs of changes in the values of the indicated components
of the stress concentration operator with increasing volume fractions of both polytetrafluorocthylene fibres
and E-glass fibres are presented. When calculating the values of local elastic characteristics of model
tribocomposites, the self-consistency method was used.
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