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YIK 539.3

E.N. Fapt™, B. |. TepboxiH

CKIHYEHHOENEMEHTHUA AHANI3 KOHLIEHTPALIIi

HAMPYXXEHbY TOHKUX MIACTUHAX | UUNIHAPUYHUX OBOJTIOHKAX 3
KPYroBuM OTBOPOM, OTOYEHMUM BKINMIOYEHHAM I3
®YHKLIOHAIBbHO-IPAQIEHTHOIO MATEPIAINY

BuxoHnaHno Komn’'tomepHe M00eA080HHL MA CKIHUEHHOCACMEHMHUY AHAAL3 HANDY -
JHceno-0eopmo8arH020 CMAHY MOHKUX NAACNMUN T MOHKOCMIHHUX YUATHOPULHUL
00040HOK, NOCAAOLCHUX KPY208UM OMBOPOM 3A HASLEHOCMNI OMOUYI0U020 U020 Kidb-
4eB8020 BKRAOUCHHA 13 PYHKUIOHAALHO -T'Padienmuozo mamepiary (OI'M). Jocaidaxce-
HO enaus posmipie OI M-gxat0uenns ma 3aKOHY 3MIHU 11020 MOOYASL NPYHCHOCTE
HA KOHYEHMPAyito napamempis HANPYHceHo-0ehopmosanozo cmany mNAACMUH i
00040HOK 8 0K0AL 0meopy. Ompumano pPo3nodia THMeHCUBHOCMEU HANPYHCEHD 1
depopmayill Yy 30HAX AOKALLHOT KOHYeHMpPayii Hanpydicens. Bemanosaeno, wo 3a
BUKOPUCTNAHHA PADiaabHO-HeodHoPidHo020 DI M-eKA0UCHHA 3 NESHUMU MeXAHIU-
HUMU 8AACTNUBOCTNAMU MOHCHA 3MEHWUMU KOePIYIEHM KOHYEHMPAYLT HANPYHCeHD
oiavwe, Hixe Ha 50%.

Katouoei caoea: npyxcHa naacmura, MOHKOCMIHKHA YUATHOPUUHA 000A0HKA, KPY208Ull
omaip, Kiavyese 8KA0UeHH S, PYHKYIOHAABHO -I'PAOIERMHUL MamePian, HANPYHeHo-
degpopmosanull cman, KoediyieHm KoOHUeHMpayii Hanpy lFerdb, CKiIHueHHoeseMeHM -
HUL AHANL3.

FINITE ELEMENT ANALYSIS OF STRESS CONCENTRATION IN THIN
PLATES AND CYLINDRICAL SHELLS WITH A CIRCULAR HOLE SURROUNDED
BY AN INCLUSION OF A FUNCTIONALLY GRADED MATERIAL

Computer modeling and finite element analysis of the stress-strain state of thin plates
and thin-walled cylindrical shells, weakened by a circular hole in the presence of an
annular inclusion of a functionally graded material (FGM) surrounding it, is carried
out. The influence of the dimensions of the FGM-inclusion and the law of change of its
elastic modulus on the concentration of the parameters of the stress-strain state of
plates and shells in the vicinity of the hole is studied. The distribution of stress and
strain intensities in the zomes of local stress concentration is obtained. It is established
that when wusing a radially inhomogeneous FGM-inclusion with certain mechanical
properties, it is possible to reduce the stress concentration factor by more than 50%.

Key words: elastic plate, thin-walled cylindrical shell, circular hole, annular inclusion,
functionally graded material, stress-strain state, stress concentration factor, finite
element analysis.
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