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E. 1. Fapt™, B. |. TepboxiH

CKIHYEHHOENEMEHTHUA AHANI3 KOHLEEHTPALIT

HAMPYXEHBbY TOHKMX NNACTUHAX | UUITIHOPUYHUX OBOJIOHKAX 3
KPYroBuM OTBOPOM, OTOYEHUM BKINIOYEHHAM 13
®YHKUIOHAIBHO-IPAQIEHTHOIO MATEPIANY

Bukxonano xomn’romepre M00eA08AHHA MA CKIHUEHHOeAeMEHMHUL AHAAI3 HANPY-
2Cen0-0eoPMOBAH020 CMAHY MOHKUX TAACTRUH T MOHKOCMIHHUX YUATHOPULHUX
0060.10HOK, NOCAAONCHUX KPY208UM OMBOPOM 34 HAAEHOCMI OMOUYOU020 U020 KiAb-
4e6020 eKAtOUCHHA 13 PYHKYIOHALbHO-I'Padienmuozo mamepiany (PIM). Hocaidxuce-
HO enaus posmipie DI M-exatouenns ma 3aKOHY 3MIHU 1020 MOOYAS NPYHCHOCT
HO KOHYEeHmMPayito napamempis HanpydicenHo-0eopmosaroz0 CMAHY MNAACTIUH I
06010HOK 8 oxoal omeopy. Ompumaro Po3nodia iHmeHcusHocmell HanpydiceHsv i
OJepopmayiti Yy 30HAX AOKANBHOL KOHUEHMPAyii Hanpyicens. Bemanosnreno, wo 3a
BUKOPUCMANHA PadiaabHO-HeoOHoPiOH020 DI M-exAtoueHHs 3 NeeHUMU MeXaHid-
HUMU BAACTRUBOCTNAMU MONCHA 3MEHUWUMU KOEPIYIEHM KOHUEHMPAYIT HANDPYIHCeHD
o6irvuwe, Hide Ha 50%.

Katouoei caosa: npyxicHa naaCmMura, MOHKOCTMIHHA YUATHOPULHA 0O0AOHKA, KPY208UU
omaeip, Kiarvyese 8KAOUCHHA, HYHKYIOHANLHO-I'PAOIERMHUIL MAMEPIaL, HANPYIHCEHO-
Odepopmosanuli cmak, KoeiyieHm KOHYeHMPAYil HANPYHCeHd, CKIHUeHHOeAeMeHM -
HUU aHaA13.

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 zones 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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