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YIOK 539.3
J1. B. HasapeHko

NOBPEXOAEMOCTb MATEPUAIIA, APMUPOBAHHOI'O
OAHOHAMPABNEHHbLIMW OPTOTPOIHLIMU BOJIOKHAMW, NPU
AKCNOHEHUWAIIbHOU ®YHKUWUX OJIUTENBHOU MUKPOMNPO4YHOCTH

Teopus OaumeavHou nogpexcdaemocmu 00HOPOOHO20 mamepuara o0600weHa Ha
cAyuat. opMompPoONHoOzZ0 80AOKHUCTMOZ0 KOMNOIUMHOZO MAMEPUALL CTNOXACTUYEC-
Kot cmpyxmypsvl. B ochosy meopuu noaodcenvl ypasHeHUs MeXAHUKU MUKPOHE00-
HOPOOHBLX cped makod cmpyxkmypst. IIpoyecc nospexcdaemocmu KOMNOHEHMOS
Komnozuma modeaupyemcs 00pPa3osaHUeM CMOXACMULECKU PACTOAOHCEHHBLL MUKPO-
nop. Kpumepuil paspywenus e0urHuuHozo MUKPooOGBeMa XapaKmepusyemcs ezo
0aumenvHoti NPOUHOCMBI0, onpedensiemol 3a8UCUMOCTNBIO 8PeMeHU XPYNKO20 PA3PY-
WeHUS Om CMmeneHu OAUZ0CTU IKBUBALEHMHO20 HANPANCEHUS K €20 MpedeabHomy
3HAUEHUND, TAPAKMEPUYIOWeMY KPAMKOBPeMEeHHYO NPOYHOCMb No Kpumepuro I'y-
6epa — Mu3seca, kxomopoe npuHumaemcs cayuatinol Pymryuetc xwoopounam. Ifger-
mugHsle Oefopmamusnble ceolicmea U HANPIAHCEHHO-OehopmuposaHHoe cocmosHue
0PMOMPONHO20 BOAOKHUCTMOZ0 KOMNOZUMA C MUKPONOSPEHOCHUAMU 8 KOMNOHEH-
max onpedeasitomcs Ha OCHO8E CMOXACMUUECKUX YPA8HEeHUU Ynpyzocmu opmo-
mponusvlxr cped. [Jas 3a0aHHBLE MAKPOHANPAHCEHUU U marxpodegopmayuti U npo-
U360AbH020 MOMEHMA 8PeMeHU CPHOPMYAUPOBAHDL YPasHeHUsL Oaaarca mospexcoer-
Hocmu (nopucmocmu) komnorenmos. Ha ocrose memoda umepayuti nmocmpoeHsl
AN2OPUMMDBL  8LIYUCACHUSL 3ABUCUMOCTE MUKPONOEPeHrcdaemocmu KoMNOHeHmos
OPMOMPONHO20 B0AOKHUCTMOZO MAMEPUALAL OM BPeMEeHU, MAKPOHANPANEHUTL UAU
MAKPOOPOPMAYUL. OM 8PeMeHU, & MAKHCEe NOAYUeHbL COOMmBeMCMeyouue Kpussle
8 cayuae 02PaHUUeHHOU PYHKYUU 0AUMeAbHOU MUKPONPOUHOCTU, ANNPOKCUMUPY -
emoti IKCNOHEHYUAADHBLM 3AKOHOM.

MOLWKOMXKYBAHICTb MATEPIAITY, APMOBAHOIO OQHOCIPAMOBAHUMU OPTOTPOMNHUMU
BOJIOKHAMU, NPU EKCMNOHEHUIANBHIA ®YHKUII 4OBrOoTPUBAINOI MIKPOMILHOCTI

Teopito 0o82ompPuUeanoi MIKPONOWKOOHY8AHOCML OAsl OOHOPIOHUX MaMepPianis, 8 OCHO8Y
AKOT NOKAAOEHO PIBHAHHA MEXAHIKU CMOXACTIUYHO HeOOHOPIOHUX cepedosuly, Y3azalb-
HEHO Ha 6UNAOOK KOMNO3UMA 3 OPMOMPONHUMU B0A0KHAMU. [Ipoyec nowrodxrcysaroc-
mi KOMNOHEHMI8 KOMNO3UMA MOOAI0EMBCA YMBOPEHHAM Y HUX CMOXACMUUHO PO3MI-
weHux mikponop. Kpumepi pyuHysaHHs 00UHULHO20 MIKPOOD’ EMY XAPAKMEPUIYEMb-
ca U020 00820MPUBANOID MIYHICTNIO, O0YMOBAEHOIO 3AAEHCHICTNIO UACY KPUXKO20 PYUHY-
8aHHA 810 cmynens 0AULKOCMI eK6I8aAeHTHO20 HANPYKHCeHHS 00 11020 2PAHUUHO020 3HaA-
UYeHHA, WO XAPAKMepusye KopomrouacHy miynicms 3a kpumepiem I'ybepa — Miseca,
AKe npuumaemscs eunadkosoro dyuryiero roopounam. EPexmusni Oegpopmamusni
8AACMUBOCTNT MA HANDPYHCEHO-0ePOPMOBAHUY CMAH OPMOMPONHOZO KOMNOZUMA 3 MIK-
PONOWKOOHCEHHAMU 8 KOMNOHEHMAX BUSHAUAIOMBCA HA OCHOBL CMOXACTNUYHUL DPIBHAHD
npysrcHocmi opmomponnux cepedosuy. Jas 3a0aHUX MAKPOHANPYHCEHb abO marpode-
popmayiil i 008iNbHO20 MOMEHMY HACY CPHOPMYALOBAHO PIBHAHHSA OAAAHCY NOWKOOdKHCe-
Hocmi (nopucmocmi) KomMnoHeHmia. 3anercHocmi MAKPOHANPYHCeHH — marpodegpopma-
Yil mamepiaay 3 OPMOMPONHUMU BOAOKHAMU T PIBHAHHSA OAAAHCY NOPUCTMOCTT KOMNO-
HeHmi8 onucyoms 36’a3aHi npoyecu 0ePOPMYBAHHA I MPUBALOT MOULKOONCYBAHOCTN
Komnozuma, wo eiddysaromucsa y uaci. Ha ocnosi imepayitinozo memody nob6ydosaro an-
20PUMMU OOUUCAEHHA 3AAeHCHOCTEN MIKPONOWKOOHCYBAHOCTMT KOMNOHEHMI8 BONOKHUC-
mozo mamepiany 810 uacy, MAKPOHANPYHCeHd ab0 marpodedpopmayill 810 wacy, a MmaKoxc
OMpPUMAHO 810N08I0HT KPusl 0as sunadky HeobmedceHol PYHKUIL MPUaLol MIKPOMIY-
HOCMI, AKA ANPOKCUMYEMBCA eKCNOHEHUIAALbHUM 3AKOHOM.

DAMAGEABILITY OF MATERIAL STRENGTHENED BY UNIDIRECTIONAL ORTHOTROPIC
FIBRES FOR EXPONENTIAL FUNCTION OF MICRODURABILITY

The theory of long-term damageability for homogeneous materials is generalized on a
case of orthotropic fibres composite material of stochastic structure. The equations of
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mechanics of micro non-uniform media of stochastic structure are taken as basic. The
process of damageability of components of a composite is modeled by appearance of
stochastically located micropores. The criterion of destruction of individual microvo-
lume is characterized by its long-term durability determined by time dependence of
fragile destruction on the degree of closeness of equivalent stress to its limiting value,
describing the short-term durability by the Huber — Mises criterion which is accepted as
a stochastic function of coordinates. Effective deformative properties and stress-strain
state of an orthotropic composite with microdamages itn components are determined on
the basis of stochastic equations of elasticity of orthotropic fibres media. For the given
macrostresses or macrodeformations and for any moment of time the equations of ba-
lance of damageability (porosity) of components are formulated. Dependences of macro-
deformations for orthotropic fibres composite and the equations of balance of porosity
of components describe the joint processes of deformation and long-term damageability
of the composite, occurring in time. On the basis of iteration method an algorithm of
calculation of dependences of microdamageability of components of orthotropic fibres
material on time, macrostresses or macrodeformations on time are constructed, and also
corresponding curves are obtained for the case of exponential function of microdurabi-
lity.
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