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YIK 539.3

B. M. Tpau, A. B. MoasopHuin®™, O. I'. BoHaapcbKuii

TEPMOCWUINOBE AE®OPMYBAHHA HETOHKUX AHI3OTPOMHUX
UMNIHAPUYHUX OBOJTIOHOK, 3AXULLEHUX ®YHKLIOHAIIbHO-
I'PAQIEHTHUM MATEPIAIIOM

ITpu suxkopucmanui modugixosanozo sapiayitinozo npunyuny Xy — Bacidsy ompu-
MAHO HEeOOHOPIOHY MPUBUMIPHY cucmemy OuPepeHylaibHUX PI8HAHDL PI8HO8A’U,
BUKOPUCMAHHA AKO0I 0ae 3mozy 0ocaidxncysamu Hanpydicero-0edopmosanHull cman
KOMNOZUMHOT YUATHOPUUHOT AHIZ0MPONHOL 000A0HKU NPU 3A0AHUX HA MOPYAL CU-
N0BOMY MA MeMnepamypHomMy enausax. Anizomponis wmamepiasy O0060AOHKU
rapakmepusyemucs 00HIEID NAOWUHON NPYHCHOL cumempil Yy KOHHOMY wapi. Bu-
TIOHY MPUBUMIPHY Cucmemy pPIi8HAHb PieHosazu 38edeHo 00 00HOBUMIPHOL CuUC-
memu 38uUnaUHUL OuPepeHyiarbHUr PieHAHb NePUL020 NOPAOKY 810HOCHO Padians-
HOT KoopOuramu 3a donomozoto memody Byornosa — [anvopkrina. Ompumany xKpa-
uoey 3a0auy Po3e’sa3aHO HUCEALHUM Memodom JucKkpemHol opmozoHanidayii. Hage-
0eno pe3yavmamu pPo3paxryHKy Hanpyirceno-0eopmo8arozo cmany aHi30MPONHOL
YUATHOPUUHOT KOMNOZUMHOT 6OPONAACMUKO080T 000A0HKU, 3axUUeHOT 810 011 mem-
nepamypHozo MOASL BUCOKOL THMEHCUBHOCTI WAPOM HAHOKEPAMIUHO20 PYHKYI0-
HAABHO-T'PAOLEHMHO20 MaMePlary.

Katouoei caosa: anizomponna yuaindpuuna 06040HKA, MPUSUMIPHA NOCMAHOBKA, MeP-
mocunosa 0is, HAHOKePAMIUHUL PYHKUIOHAABHO -I'PAOLEHMHUL MaAMePIa.

THERMOFORCE DEFORMATION OF NON-THIN ANISOTROPIC CYLINDRICAL SHELLS
PROTECTED BY A FUNCTIONALLY GRADED MATERIAL

Using the modified Hu — Washizu variational principle, an inhomogeneous three-
dimensional system of differential equilibrium equations is obtained for the analysis of
stress-strain state of a composite cylindrical anisotropic shell under the force and
thermal impacts imposed on the end faces. The anisotropy of the shell material is
characterized by one plane of elastic symmetry for each layer. The original three-
dimensional system of equilibrium equations is reduced to a one-dimensional system of
first-order ordinary differential equations with respect to the radial coordinate using
the Bubnov — Galerkin method. The solution to the obtained boundary value problem is
carried out by the numerical method of discrete orthogonalization. The results of the
calculation of the stress-strain state of an anisotropic cylindrical composite boron-
plastic shell protected against the high-intensity temperature field by a layer of
nanoceramic functionally graded material are presented.

Key words: anisotropic cylindrical shell, three-dimensional formulation, thermoforce
impact, nanoceramic functionally graded material.
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