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MODELING OF THERMOELASTOPLASTIC DEFORMATION
OF REINFORCED PLATES.
Il. STATEMENT OF THE PROBLEM AND METHOD FOR SOLUTION

A coupled initial-boundary value problem of thermoelastoplastic deformation of flexible
reinforced plates is formulated. The possible weak resistance of such structures to trans-
erse shear is taken into account within the framework of the Ambartsumian theory.
Geometric nonlinearity is taken into account in the von Kdrman approximation. The
temperature over the thickness of the plates is approximated by polynomials of diffe-
rent orders. The solution to the two-dimensional problem is constructed using an expli-
cit numerical scheme. The dynamic thermoelastoplastic behavior of plane criss-cross
and spatially reinforced fiberglass and metal-composite plates, bending under the action
of an air blast wave, is investigated. It is shown that in order to adequately determine
the temperature in such structures, it must be approximated by polynomials of the 6—
7th orders over the thickness of the plates. It is demonstrated that relatively thin com-
posite plates are heated to a larger extent than relatively thick ones at the same maxi-
mum values of the intensity of deformations in the binder. The heating level of reinfor-
ced structures is insignificant: for fiberglass plates, the temperature increment is
2+18°C, and for metal-composite structures, it is 30°C. Therefore, the dynamic calcula-
tion of fiberglass plates under the action of a load such as an air blast wave can be car-
ried out without taking into account the thermal effect in the absence of additional heat
sources of non-mechanical origin. In calculating the metal-composite plates, it is neces-
sary to take into account the thermal effect, but the thermal sensitivity can be ignored.

Key words: flexible plates, plane reinforcement, spatial reinforcement, dynamic bending,
Ambartsumian’s theory, thermoelastoplastic deformation, explosive-type load, explicit
numerical scheme.

MOLENOBAHHA TEPMONPYXHOMIACTUYHOIO AE®OPMYBAHHA APMOBAHUX MJTIACTUH.
Il. TOCTAHOBKA 3A0AYI TA METO[ PO3B’A3YBAHHA

Chopmyabosaro 36’13aHY NOUAMKOB0-KPALU08Y 3a0auy MepPMONPYHCHONAACMULHO2O0 Oe-
POpMYBAHHA SHYUKUX APMOBAHUX NaacmuH. Moxcausuti caadKuil Oonip maxux KOoH-
CMPYKYLU MonepeuHomy 3cysy 8parosyemuvcs 8 pamxax meopii Ambapyymauna. Ieo-
MempPUUHA HeATHIUHICMb 8paxosyemsvbcs Yy Hadaudxcenui Kapmana. Temnepamypa mo
MOBWUHT NAACTNUH ANPOKCUMYEMDBCA NOATHOMAMU DPIZHUX nopadxie. Poss’sasox cgop-
MYADOBAHOT 0808UMIPHOL 3adauil 6YOYemMbCs 3 BUKOPUCTNAHHAM S6HOT UUCEALHOL CLeMU.
HocaiOxiceno OuHaMIUHY MePMONPYHIHONAACTIUYHY NOB8EOTHKY NAOCKO-NEePexrpecHo i
NPOCMOPOEO APMOBAHUX CKAOMAACTAUKOBUX 1 MEMALOKOMNOZUMHUL NAACMUH, 32U-
HaABHUX N0 0i€r0 NogiMpPaAHol subyxosoi xeuni. ITokasano, wo 0aa adexsamuozo u3Ha-
UYeHHSA memMnepamypu 8 MaKux KOHCMPYKYIAX il HeoOXIOHO anpoKcumMysamu MoATHO-
mamu 6=7-20 nopadxie no moswuri naacmun. IIpodemoncmposano, w0 810HOCHO MOHKL
KOMNOZUMHT NAACMUHU HAZPIBAIOMbBCS Olavwie, HIH 8I0HOCHO MOBCMI NPU 00HAKOBUX
MAKCUMAABHUL 3HAUEHHAX THMeHcusHocmi Oegpopmayi 8 38’ a3yrouomy. Pieenv nazpisy
APMOBAHUX KOHCMPYKYLY He3HAUHUL: OAS CKAONAACTNUKOBUX NAACTIUH NPUpicm mem-
nepamypu cmarosums 2+18°C, a daa memanoxomnodumuux konempyxyitd — 30°C. To-
MY OUHAMIUHULY PO3PATYHOK CKAOMAACTIUKOBUX MAACTMUK NPU 011 HABAHMANCEHL MUNY
NO8IMPAHOT 6UOYL080L XEUAL MONCHA Mpogodumu 06e3 YpaxrysanHrHs menaosoi 0ii nmpu
gidcymuocmi dodamxosux Odcepes menaa Hemexaniurnozo noxooddxcenuns. ITpu pospa-
TYHKAX MEeMAAOKOMNOSUMHUL NAACMUK HeoOXIOHO 8paxosysamu mennosy O0it0, aqe
MePMOUYMAUBICTND MOHCHA He 8PAX08YBAMU.

Kaiouoei caosa: eHyuxi naacmuru, niocke apmyeants, npocmopose apmyearts, Ouna-
MIUHUY 32UuH, Mmeopis Ambapyymana, mepmonpyxircrHonsacmuure O0eopmysarHHs,
HABAHMANCEHHS 8UOYL08020 MUNY, ABHA UUCA08A CLEMA.
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