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YIK 5394
A. . AHkoBCcKUI

NOCTPOEHME YTOYHEHHOW MOOENN ANHAMUYECKOIO NOBEOEHUA
MMMBKUX APMUPOBAHHbIX MNACTUH U3 HENMWHENHO-YMPYIUX
MATEPUAINOB HA OCHOBE iBHOM YNCJIEHHOW CXEMbI TUMNA «KPECT»

B npubauxcenuu Kapmana cPopmyauposana HauarvbHo-Kpaesas 3adaua OuHAMUUECKO20
OefopMuposarHuUs 2UOKUX APMUPOBAHHBLY NAACTMUH NPU  HEAUHEUHO-YNPY2oMm  nosedeHuu
MAMEPUAL08 KOMNOHEHMO8 Komnoduyun. Iloayuensvt YypasHenus, no3goasoujue ¢ pas3rotl cmenensio
mounocmu onpedesims HANPANEHHO-0ePoPMUPOBAHHOE COCTNOSHUE MAKUX NAACNMUH C YUemOoM
UL 0CAA0AeHHO20 conpomusieHus nonepeunHomy cosuzy. /M3 amux ypasnenull Kax 4acmuwil cayuall
8bLMeKAIMm COOMHOWeEHUS Heraaccuueckol meopuu Peddu. Jas wucaennozo unmezpuposaHus
NOCMasAeHHoU 3a0aUU UCTLOAL3YEMCS Memod ULA208 MO 8PeMEHU C NpusLeveHUeM S8HOU UUCAEHHOU
cxemvl muna «xpecm». Vccaedyemes Ounamuyeckuth OMKAUK OMHOCUMEABHO MOACTIBLL U MOHKUL
KOABYEBLLL KOMNOSUMHBLL NAACTIUH C HecmKoU eHympenHetl walbol npu 8o3delicmeuu Hazpy3ox,
8bL3BAHHBLY  8030YWHOU B83PbIBHOU B0AHOU. Ilaacmumnbl HcecmKo 3aKpenseHv. MO HeuHemy
KOHMYPY U PAYUOHANBHO APMUPOBAHBL MO PAOUANLHBIM U PAOUAABHO-OKPYHCHBLM HANPABAEHUSLM.
IToxasano, ¥mo NPu UCNOABIOBAHUU CXEMbL MUNA <KPeCM» YUCAeHHble NPOoYedyPbl, OCHOBAHHBLE HA
YPABHEHUAX YMOUHEHHBLX meopull, odaadarom Oosvuwiedt NPaKmMuueckol Yycmouyusocmsro, uem 8
pamxax meopuu Peddu. O6HapyxiceHOo, umo npu epemeHaxr nopsadka o00HOU cexyHOb. U 6osee
pacuemHoe OuxamuieckKoe nogederHue aAPMUPOBAHHBLL NAACMUH, OnpedeseHHoe No meopuu Peddu,
CYWeCMeeHHO omaudaemcs om nosedenHus, PacCUUMaHH02Z0 N0 YMOUHEHHBLM MEOPULM.

noBYOOBA YTOYHEHOI MOOENI AMHAMWYHOI MOBEAIHKA
FHYYKUX APMOBAHUX MIACTWH 13 HENIHIMHO-MPYXXHUX MATEPIANIB HA
OCHOBI ABHOI YUCEJIbHOI CXEMU TUMY «XPECT»

Y nabauxcenni Kapmana cgopmyabosaro novamroso-kpaiosy 3adayvy OunHamiunozo Oepopmysarts
SHYUYKUX APMOBAHUX NAACNMUH NPU HEATHIUHO-NPYNHCHIU NO08edTHYL Mamepianie KOMNOHeHmMm
KomMno3uyii. Ompumano piBHAHHA, AKI 003804810Mb 3 PIZHUM CMYNeHem MOUHOCMI BUHAUAMNU
HANPYHceHO-0eOPMOBAHUL CMAH MAKUX NAACNMUH 3 YPAXYBAHHAM IX ocaabaenHozo onopy 0o
nonepeuHozo 3cysy. 3 YUX PIBHAHbL AK UACMKOBUL 8UNAOOK SUNAUBAIOMDL CNIBBIOHOWEHHS HeKAd-
cuunol meopii Peddi. lns 4uceabHO20 THMeEZPY8AHHA NOCMassenHol 3a0aul 8UKOPUCMAHO mMmemod
KPOKY 3a 4acoMm 13 3ACMOCYBAHHAM S8HOT UUCCALHOI cxemu muny «xpecm». JJocaidxeno OuHa-
MIUHY 81010810b 8IOHOCHO MOBCNMUX MA MOHKUX KINbUCSUX KOMNOZUMHUX NAACNMUHK 3 HOPCMKOIO
BHYMPIWHBOI wWalbot0 ni0 0i€10 HABAHMANCEHD, CNPULUHEHUX NOBIMPAHOI0 8UOYL0B8010 XEUNLEIO.
ITracmunu 3#opecmKo 3aKPINAeHs N0 308HIUHBOMY KOHMYDPY I PAYIOHAABHO APMOBAHT Y PAOIAABHUX
ma padiaabHo-oKpYdHCHUX Hanpamkrax. Iloxazaro, wWo nNpu SUKOPUCTAHHE CXeMU MUNY «XPecm»
YUCEAbHT NPOYEOYPU, WO IPYHMYIOMbCS HA PIBHAHHAX YMOUHEHUX mMeopit, Maomb O6iibwy
NPAKMULHY CcMIUKICMdb, HIXC Y pamkaxr meopil Peddi. Bussseno, wo npu uacax nopsaoxy o0Hier
cexyHou 1 6invwe Po3pParosanHa OUHAMIYHA NOBEOTHKA APMOBAHUX NAACTMUH, BU3HAUEHA 304 MEOPLE0
Ped07, icmomHto ei0pisHaembves 610 n08ediHKU, PO3PAX08AHOL 3A YMOUHEHUMU MEOPLAMU.

REFINED MODELING OF THE DYNAMIC BEHAVIOR OF FLEXIBLE
REINFORCED PLATES OF NONLINEAR ELASTIC MATERIALS ON THE BASIS
OF AN EXPLICIT NUMERICAL «CROSS» SCHEME

In Karmdn approximation, an initial-boundary-value problem is formulated for the dynamic
deformation of flexible reinforced plates with mnonlinear elastic behavior of the material
components of the composition. The equations are derived in order to determine, within the
different accuracy degrees, the stress-strain state of such plates with account for their weakened
resistance to the transverse shear were obtained. As a particular case, the relations of the mon-
classical Reddy theory follow from these equations. The method of steps in time with the making
use of the explicit numerical «cross» scheme is employed for the numerical integration of the
problem formulated. The dynamic response of comparatively thick and thin annular composite
plates with internal rigid penny-shaped inclusion subject to the air blast loads is tnvestigated. The
plates are clamped at the periphery and rationally reinforced in radial and radial-circumferential
directions. It is shown that when using the «cross» scheme, the numerical procedures, based on the
equations of the refined theory, have higher practical stability than in the Reddy theory. It was
found that for times of the order of one or more seconds, the calculated dynamic behavior of
reinforced plates, defined according to the Reddy theory, differs significantly from the behavior
calculated according to refined theories.
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