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YCTOMYUBOCTH COCTABHBIX HEJUHENMHO-YIIPYTUX IIJIUT
C BBICOKOIIOPUCTOM OCHOBOM
U NPEJHANPS)KEHHBIMHU OJJHOPOJHBIMU NOKPBITUSIMHA
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AHHoTanus. PaGoTa mOCBAIIEHAa UCCIEAOBAaHUIO YCTOWYMBOCTH COCTaBHBIX HEITMHEHHO-YIIPYTUX IUIUT,
KOTOPBIC SIBIISIOTCS pacTIpOCTPAHEHHBIMH IEMEHTaMU KOHCTPYKIMA. PaccMoTpena oudypkamms paBHOBECHS
TPEXCIOWHON KPYIJION TUIUTHI TP PAAHaIbHOM CKaTHH U MPSMOYTOJBHON IIMTHI IPU ABYXOCHOM pacTsikKe-
HUH U CKaTuH. [Ipu 3TOM mpennonaranocs, YTo CpeAHU CI0i KT (OCHOBA) BBITIOIHEH U3 BBICOKOTIOPHUCTOTO
Marepuaia, a BEpXHUN U HIKHUHN 10 (TIOKPBITHS) OJHOPOJIHBI, IPEABAPUTEIHLHO JIe()OPMUPOBAHBI U COJIEP-
JKaT BHYTPEHHHE HampspkeHus. [Ipu MX MOACTHMpPOBAHMU B XOJE JAHHOTO HCCIEIOBAHUS MPUMEHEH OPUTH-
HAJIBHBIA TOAXO/: IS ONHCAHUS TOBEICHHS MOPUCTON OCHOBBI HCIIOIB30BAHBI OMPEACISIONINE YPABHEHUS
HEJIMHEHHOTO MUKPOIOJIIPHOTO TeJa, a TOBEACHUE MOKPHITUH H3YYEHO B PaAMKax KIIACCHYECKOHN TEOpPHH yTIpy-
TOCTH. JTO MO3BOJIMIIO O0JIee MOAPOOHO YUUTHIBATE BIUSHIE MUKPOCTPYKTYpPBI MaTepraia Ha OTEPIO0 yCTOMH-
yuBOCTH. C HCTIOIB30BAHUEM MPECTABICHUM OIIPEIENIAIOIINX COOTHOIICHHH OTHOCUTETBHO PA3HBIX OTCYETHBIX
KOH(pUTypanuii B cirydae Mozenu (pU3NYECKH JIMHEHHOTO Marephaja MONy4YeHbl JTHHEapU30BaHHbBIC YPABHEHUS
PaBHOBECHS, OIICHIBAIOIIIIE TOBEICHNE COCTABHBIX IUTUT C BBICOKOTIOPUCTON OCHOBOH M MIPEAHANPSKEHHBIMHI Of1-
HOPOJHBIMHU HOKPBITHUSIMU B BO3MYIIIEHHOM COCTOSTHUH. C TOMOIITBIO CHIEIIMAIBHBIX MTOJICTAHOBOK HCCIIEIOBAHUE
YCTOMYMBOCTH TPEXCIOWHON KPYIION U MPSIMOYTOJbHON IUIUT CBEJCHO K PELICHUIO JTUHEHHBIX OJHOPOAHBIX
KPaeBbIX 3aJa4 JUIsl CUCTEM OOBIKHOBEHHBIX AM((hepeHIHaTbHBIX YpaBHeHUI. B pesynbrare mpoBeaeHHOro
YHCICHHOTO aHaIN3a U IUTUT C OCHOBOW U3 TNIOTHOW MONINYPETAaHOBON TMEHBI M MOKPBITHSIMU U3 TTOINKapOo-
HaTa yCTAaHOBJICHO, YTO MPEABAPUTEIHHOE PACTSIKCHNE IOKPBITHH CTaOUIM3UPYET pacCMOTPEHHBIE Ae(opma-
IIUH TUTUT B 1I€JI0OM, B TO BPEMs KaK BIUSHHUE MPEABAPUTEIBHOTO CXKATHS MMOKPHITHI HETATUBHO.

KiroueBbie cjioBa: HenuWHEHHas YNPYrocTh, YCTOMYMBOCTH JAeQOpMaIi, MHUKPOMOJSpHAas Cpena,
BHYTPEHHUE HANPSDKEHUS, TPEXCIOWHAsSI TUTUTA, TOPUCTasi OCHOBA, PETHANPSHKEHHBIE TOKPBITHUSL.

STABILITY OF NONLINEARLY ELASTIC SANDWICH PLATES
WITH HIGHLY POROUS CORE AND PRESTRESSED UNIFORM COATINGS

D.N. Sheydakov!, I.B. Mikhailova', V.A. Lyzhov!

Abstract. The present paper is dedicated to studying the stability of nonlinearly elastic sandwich plates,
which are common structural elements. The bifurcation of equilibrium is considered for a three-layer circular
plate under radial compression and a three-layer rectangular plate under biaxial tension and compression. It is
assumed that the middle layer of plates (core) is made of a highly porous material, while the top and bottom
layers (coatings) are homogeneous, prestrained and contain internal stresses. An original approach is taken
when modeling them in this study: to describe the behavior of the porous core, the governing equations of
a nonlinear micropolar body are used, and the behavior of the coatings is studied within the framework of
the classical elasticity. This allowed us to take into account in detail the effect of material microstructure on
buckling. Using representations of constitutive relations for different reference configurations, in the case of
a physically linear material model, linearized equilibrium equations were derived that describe the behavior
of sandwich plates with a highly porous core and prestressed uniform coatings in a perturbed state. Using
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special substitutions, the stability analysis of three-layer circular and rectangular plates was reduced to solving
linear homogeneous boundary value problems for systems of ordinary differential equations. As a result of
the numerical analysis for plates with a core of dense polyurethane foam and polycarbonate coatings, it was
determined that preliminary tension of the coatings stabilizes the considered deformations of the plates as a
whole, while the effect of preliminary compression of the coatings is negative.

Keywords: nonlinear elasticity, deformation stability, micropolar medium, internal stresses, sandwich
plate, porous core, prestressed coatings.
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