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MODELING OF THERMOELASTOPLASTIC DEFORMATION
OF REINFORCED PLATES.
1. STRUCTURAL MODEL OF THE REINFORCED MEDIUM

A numerical-analytical structural model of thermoelastoplastic deformation of a
composite material cross-reinforced with fibers in arbitrary directions is developed
on the basis of the time steps algorithm. The materials of the constituents of the
composition are isotropic; their plastic deformation is described by the theory of
flow with isotropic hardening, taking into account the dependence of the loading
function on temperature. Conditions, determining thermoelastic deformation,
unloading, neutral and active loading of the thermosensitive constituents of the
composition are obtained. The coupled problems of the thermophysical and
mechanical behavior of the reinforced material are considered. Structural
relationships that are necessary for solving the thermophysical component of the
investigated problem are presented. The developed structural model is focused on
the use of explicit numerical integration schemes for both elastoplastic and
thermophysical problems.

Key words: fiber reinforcement, structural models, thermoelastoplasticity, thermal
sensitivity, flow theory, effective relations, step-by-step algorithm, explicit
numerical schemes.

MOLENOBAHHA TEPMONPYXHOMITACTUYHOIO AE®OPMYBAHHA APMOBAHUX MJTACTUH.
I. CTPYKTYPHA MOAEIb APMOBAHOIO CEPE[JOBULLA

Ha ocHogi anzopummy KPoOKi8 3a 4acom PO3POOAEHO UUCEABHO-AHAAIMUYHY CMPYKMYP-
HY wMmo0eab MepMONPYHCHONAACMUYHO20 0efOPMYBAHHA KOMNOZUMHOZO MaAMmepiany,
nepexpecHo ap.mMo8aH020 80AOKHAMU Y 008LABHUX HanpamKrax. Mamepiaiu KOMNOHEH M8
KOMNO3UYLL € 130MPONHUMU, IXHE maacmuine O0eOPMYBAHHA ONUCYEMDBCA MEOPIED
meuyli 3 130MPONHUM 3MIYHEHHAM NPU 8PAXYBAHHT 3anercHocmi PYHKYIT HABAHMANCeH-
Ha 810 memnepamypu. OMPUMaAHO YMO8U, WO BUHALAIOML MepmonpyrcHe Oedopmy-
8AHHA, DPO3BAHMANCEHHA, HeUMPALbHE MA AKMUBHE HABAHMANCEHHS MePMOUYMAUBUL
KOMNOHeHMI8 Komno3uyil. Pozeasdaromuves 368’a3ani 3adaui mpo menaodisuuny ma
MeXanIUHY NoeediHKYy apmosanozo mamepiany. HagedenHo cmpyxmypHi cnigeioHOULeHH S,
HeoOX10HT 0as PO38’A3aHHSA MmenaoPiduunoi ckaadoeoi 0ocaidxucyeanol npodremu.
Pospobaena cmpyxmypra mo0ead OPIEHMOBAHA HA 3ACMOCYBAHHA ABHUX UYUCEALHUX
cxem THMezpYs8aHHs K NPYHHONAACMUYHOL, maK 1 menaoghisuuenol 3aday.

Katouoei caoea: apmysarHHs 60A0KHAMU, CMPYKMYPHT MO0eal, MepMONnPYHcHONAAC-
MUYHICMD, MEPMOUYMAUBICMDb, MeoPis meuil, ePexmuenHi CcnieeiOHOULEHHS,
NOKPOKOBUY AAZOPUMM, ABHL UUCCABHT CLEMU.
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