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YK 539.3
J1. B. HazapeHko

3®PEKTUBHBLIE CBOUCTBA YIPOYHEHHbIX OPTOTPOINHbIMU
BOJIOKHAMU KOMMO3UTHbLIX MATEPUAJIOB NMPN ®U3SUHECKOU
HENMMHEUMHOCTWN KOMNOHEHT

Modeaw Oefpopmuposanus KOMNOZUMHBLL MAMEPUAL08 C PUULECKU HEAUHEUHBLMU
KOMNOHEHMAMU 0000Uaemcs Ha CAYHUAt MAMEePUALos, NpPedcmasiiiowur cooou
MAMPUYY, APMUPOBAHHYIO 00HOHANDPABAEHHBLMU OeCKOHeUHbLMU 80A0KHAMU. TTped-
noAdzaemcs, Mo MAMPUYa Aeasemecs usomponrol u Odegopmupyemcs HeauHel-
HO, @ BOAOKHA SABAAIOMCS AUHEUHO-YNPYSUMU U UMEIOM OPMOMPONHYIO CUMMEN -
puto. McxoOuvimu seasomes cmoxacmuueckue ougdeperyuaivhvie YpasHeHUus
Pusuuvecku HeauHnelnHou meopuu ynpyeocmu. IIpeobpasosanuem ux K UHMEZPALL-
HblM YPABHEHUAM U NPUMEHeHUeM Memo0d YCAOBHBLL MOMERMO8 3a0aua c600uUmMcs
K cucmeme HeAUHeUHbLX anee0PAULecKUX YPasHerUull, 04l pewerHus Komopot npu-
MmeHen memol npocmulr umepayui. Ha ocrose npedaoxcennozo nodxroda nocmpoe-
Hbl AN20PUMMDBL 8bLUUCAEHUSL IPPeKkMUBHBLL 0ePOPMAMUBHBLL CE0UCTME KOMNOIU-
Mo ¢ OPMOMPONHBIMU KOMNOHEHMAMU, 20e HeauHelHOCMmb 00YcaosseHa HeaAu-
Heunwvim Oegpopmuposaruem mampuyst. Vccaedosamvl 3asucumocmu KoIHHuyuU-
ewmoeg Ilyaccona om wmakpodeopmayuu u Ouazpammv. MaxpPodedopMuUpPosaHUs
O0as PazauuHoli 00BeMHOU KOHYEHMPAYyUU KOMNOHERM, @ MaKdie napamempda,
rapaxmepusyrowezo Gopmy 8KA0UeHUL.

E®EKTUBHI BMTACTUBOCTI 3MILUHEHUX
OPTOTPOMHUMWU BOJIOKHAMW KOMIMO3UTHUX MATEPIAJIB
NPU ®I3BUYHIN HENIHIMHOCTI KOMIMOHEHT

Modeawv OefopmyearHHs KOMNOZUMHUX MAMEPIALI8 3 PI3UYHO HEATHIUHUMU KOMNOHEH-
mamu Y3azalbHIOEMbCA Ha 8UNAOOK Mmamepianié Yy 8uzaidl mampuyi, apmosarol 00HO-
HANPAMACHUMU HECKIHUEHHUMU 80A0KHAMU. [Ipunycraembes, Wo Mampuys € i30mpon-
HOM0 1 0efOPMYEMBCL HEATHIUHO, & BOAOKHA € ATHIUHO-NPYICHUMU T MAOMB OPMOMPON-
HY cumempirto. BuxiOHumu € cmoxacmuuni ougepenyianvri pieHAHHA PI3UUHO HeATHIl-
HOL meopli npyxcHocmi. IlepemeopernHamu ix 00 THMEZPALLHUX PIBHAHD T 3ACMOCYBAH-
HAM Memo0Y YMOBHUX MmOmeHmig 3a0auy 3e8edeno 00 cucmemu HeATHIUHUX areedpaiu-
HUX PIBHAHD, 048 PO36’A3AHHA AKOL 3ACMOCO8AHO Memod npocmux imepayill. Ha ocros:
3anpononosanozo nidxrody mnodydosaHo anzopummu obduucaenns egexmusnuxr Oegop-
MAMUBHUX 8AACTRUBOCTNEI KOMNOZUMIB 3 OPMOMPONHUMU KOMNOHeHmaMmu, Oe Heai-
HIUHICMb 3YMO8AeHA HeATHIUHUM Oeopmysannam mampuyi. JocaidxceHo 3asercHocmsi
Koegpiyienmis Ilyaccona 610 wmaxpodeopmayii i Oiazpamu makpodeopmysanns Oas
Pi3HOT 00’ €EMHOT KOHYEHMPAYLL KOMNOHEHM, G MAKON} NAPAMeMPA, WO XapaKmepusye
Popmy 8ratOUeHD.

EFFECTIVE PROPERTIES OF COMPOSITE MATERIALS
STRENGTHENED BY ORTHOTROPIC FIBERS WITH TAKING INTO
ACCOUNT PHYSICAL NONLINEARITY OF COMPONENTS

A model of deformation of composite materials with physically nonlinear components is
developed for the case of materials, which are matrix strengthened by unidirectional
infinite fibers. It is assumed that matrix is isotropic and is deformed according to
nonlinear law and fibers are linear-elastic and have orthotropic symmetry. Stochastic
differential equations of physically nonlinear elasticity theory are basic equations.
Transformation of these equations into integral equations and application of the method
of conditional moments allow us to reduce the problem to the system of monlinear
algebraic equations. Solution is constructed by the method of simple iteration. Basing on
the proposed approach the algorithm for determination of the effective deformative
properties of such a material is constructed. The nonlinearity of composite deformations
is caused by the nonlinearity of the matrix deformations. Using the numerical solution
the dependences of Poisson coefficients on macrodeformations and the nonlinear stress-
strain diagrams for such a composite are predicted and discussed for different volume
fractions and shape of fiber.
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