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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 TEPMOMPY>XXHOMIACTUYHOIO OE®OPMYBAHHA APMOBAHUX MITACTUH.
. CTPYKTYPHA MOJENIb APMOBAHOIO CEPENOBULLA

Ha ocnosi anzopummy KpoKie 3a 4acom PO3POOAEHO UUCEABHO -AHAAIMUUHY CMPYKMYP-
HY wm00eab MePMONPYHCHONAACMUUHO20 O0ePOPMYBAHHA KOMNOZUMHOZO MAMEPIALY,
nepexpecHo apMmo8aH020 80A0KHAMU Y 008IAbHUX HanpamKax. Mamepiaiu Komnorenmia
KOMNO3UYLL € 130MPONHUMU, IXTHE naacmuune O0eoPMYBAHHI ONUCYEMBCS MEOPIE0
meuii 3 130MPONHUM 3MIYHEHHAM NPU 8PAXYBAHKT 3anedcHOoCMT PYHKYLT HABAHMAIiCEH-
Ha 810 memnepamypu. Ompumano ymosu, wo 8uU3HAUAIOMb MepmonpyrcHe Oefpopmy -
8AHHS, PO3BAHMANCEHHSA, HetmparbHe Ma AKMUBHe HABAHMANCEHH MePMOUYMAUBUL
Komnornenmie womnosauyii. Pozezasdatomses 38’s3ami 3adaui mpo menaodizuyny ma
MeXAHIUHY NO0BeOIHKY apm0o8anozo mamepiaay. HagedeHo cmpykmypHi cnidgl0HOUEHHA,
HeoOXiOHI Oan Po38’a3anus menaoPiduynol ckaadoeol 0Jocaidxcysanoi npobdaemu.
Pozpobaena cmpyxmypHa moleab OPIEHMOBAHA HA 3ACMOCYBAHHA ABHUX UUCEALHUX
cxem THMe2PYB8AHHA AK NPYHCHONAACMULHOTL, MAK 1 MmenioPiduuenol 3adau.

Katouoei caosa: apmyeaHHs 60A0KHAMU, CMPYKMYPHI mo0enl, MepmMONnpyrHoniac-
MUYHICMDb, MePMOUYMAUBICMDb, MeoPis meuil, ePexmusHi CcniB8IOHOWEHHS,
NOKPOKOBUL AAOPUMM, S8HT UUCCALHT CXeMU.
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