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MODELING OF THERMOELASTOPLASTIC DEFORMATION
OF REINFORCED PLATES.
ll. 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 transverse shear is taken into account within the framework of the
Ambartsumian theory. Geometric nonlinearity is taken into account in the von
Kdrmdn approximation. The temperature over the thickness of the plates is appro-
ximated by polynomials of different orders. The solution to the two-dimensional
problem is constructed using an explicit numerical scheme. The dynamic thermo-
elastoplastic behavior of plane criss-cross and spatially reinforced fiberglass and
metal-composite plates, bending under the action of an air blast wave, is investi-
gated. 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 composite plates are
heated to a larger extent than relatively thick ones at the same maximum values of
the intensity of deformations in the binder. The heating level of reinforced structu-
res is insignificant: for fiberglass plates, the temperature increment is 2+18°C, and
for metal-composite structures, it is 30°C. Therefore, the dynamic calculation of
fiberglass plates under the action of a load such as an air blast wave can be carried
out without taking into account the thermal effect in the absence of additional heat
sources of mon-mechanical origin. In calculating the metal-composite plates, it is
necessary 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.

MOJAENOBAHHA TEPMOIMPYXHOMMACTUYHOIO OAE®OPMYBAHHA APMOBAHUX MIACTUH.
II. TOCTAHOBKA 3A0AYI TA METO[ PO3B’A3YBAHHA

Chopmyavosano 38’13aHYy NOUAMKO080-KPAU08Y 3a0ayy mepmonpyIcHoOnAACMULHO20 Oe-
Popmysanns eHYyuKuUx apmosanuxr naacmun. Moixcausuti caadbxuii onip maxux KoH-
CcMpPYKYit nonepeuHomMy 3CY8Y 8PAX0BYEMBCA 8 pamxax meopii Ambapyymana. I'eo-
MempuUuUHa HeATHIUHICMb 8paxosyemucs Yy HabaudxcenHi Kapmana. Temnepamypa mno
MOBWUHT NAACTIUH ANPOKCUMY EMBCA NOATHOMAMU PI3HUL NOPAOKi8. Poss’asox cghop-
MYND08AHOT 0808UMIPHOL 3a0aul 6YOYemvcs 3 BUKOPUCTNAHHAM A8HOL YUUCEABHOT CXeMU.
Hocaidoceno OUHAMIUHY MEPMONPYICHONAACTNUYUHY NO0BEOIHKY NAOCKO-NepexrpecHo i
NPOCMOPOBO APMOBAHUX CKAONAACTIUKOBUX 1 MEMAAOKOMNOZUMHUX NAACTUH, 32U-
HAABHUX NI0 01€10 NOBIMPAHOL 8UOYX0807 xeual. IIoxasano, wo 048 adex8amHozo 6U3HA -
YeHHSA MmemMnepamypu 8 maxuxr KOHCMPYKUIAX il HeoOXiOHO aANPOKCUMYBAMU NOATHO-
mamu 6—7-20 nopadkis no MosWUHI nracmut. IIpodemonHcmposaro, w0 6i0HOCHO MOHKE
KOMNOZUMHT NAACTMUHU HA2PIBAtOMbCS Oiadbuwie, HiKe 810HOCHO MO8CMi NPu 00HAKOBUX
MOAKCUMAABHUL 3HAUEHHAX THMeHcusHocmi Oegpopmayiil 8 38’a3yrouomy. Pigens nazpisy
APMOBAHUX KOHCMPYKYIU He3HAUHUUL: 04 CKAONMAACMUKOSUL NAACMUN NPUPICT MeM -
nepamypu cmarogums 2+18°C, a daa memasoxkomnodumnux xonempyxyii — 30°C. To-
MY OUHAMIYHUL PO3PAXYHOK CKAOMAACTRIUKOBUX NAACTUH NPpU 0L HABAHMANCEHL MUNY
No8IMPAHOL 8UOYX080T XBUAL MONCHA MPosodumMmu 06e3 YypaxysarnHs menaosoi 0ii npu
gidcymHnocmi Oodamxosux Oxcepes menaa HemeXanHiuHozo noxodxcenns. ITpu pospa-
TYHKAX MEeMALOKOMNOZUMHUL NAACTNMUKH HeoOXIOHO 8paxosysamu menaosy 0110, aae
MePMOUYMAUBICTND MOHCHA HE 6PAX08Y8AMU.
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