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YIK 539.3
B. M. PeBeHko™

PO3B’A3YBAHHA OCECUMETPUYHUX 3AOAY TEPMOMNPY>XXHOCTI
3 BUKOPUCTAHHSAM NOBHUX CUCTEM HEOPTOIOHAJIbHUX ®YHKLIA

3Huati0enHo aHaNIMUUHT 8UPA3U MEeMNePAMYPHUX Nepemiuend i Hanpydicens Yy Yyu-
NMHOPUUHIT cucmemi KOOPOUHAM 8 0CeCUMemMPUYHOMY 6UNAOKY. 3ANUCAHO 3A2AAb-
HUU PO36’A30K PIBHAHD OCECUMEMPUUHOL MeoPil MePMONPYHCHOCML yepe3 mpu
2apmoniuni Pynryli. Poze’a3ano 3adauy menaonposionocmi 0as yuaindpa 3 me-
NN0T3045080HO0M0 OIUHOM0 NOBEPIHED MaAd MenaoodMiHOM 3a 3akoHom HwvromoHna Ha
mopyi. Obuucreno 8i0No8iOHT memnepamypHi nepemiuyerna i HANPY*CeHHA 8 Yu-
AMHOPT 3 BUKOPUCTNAHHAM AA0PUMMY, AKUL I'PYHMYEMDBCA HA NOOINL 3A2AAbHOZ0
MEPMONPYHHOZO CMAHY YUATHOPA HA MmemnepamypHull (3anexcHuti auwe 610
memnepamypu) i NPYHCHUU HANPYHCEHUL CMAH, BUKOPUCMAHHI NOBHUX CUCTEM
HeoPMOo2oHANbHUX PYHKYIU 1 3a00804eHHT 8CIX KPAUOBUX YMO8 WAALOM MIHIMIZA-
Yil y3azaavrenoi xeadpamuunol ggopmu. ITokazarno, wo 0as memnepamypHux po3-
8’sa3Kie cucmemu pieHand Hag’ € npocmoposuxr cmamuinux xpatosux sadai mep-
MONPYHCHOCML CYMA HOPMALLHUL HANPYHCEHD OOPIBHIOE HYATO.

Katouoei caosa: cmamuuna mepmonpyircnicms, ¥patiosi 3a0aui, HeoPMoOHaAAbHT PYHK-
UYil, nepemiujeHns, NPYHCHUL YUATHOD, HOPMAABHI HANPYHCEHHI.

SOLVING AXISYMMETRIC THERMOELASTICITY PROBLEMS THROUGH THE USE
OF COMPLETE SETS OF NON-ORTHOGONAL FUNCTIONS

Analytical expressions for the temperature displacements and stresses are found for the
axisymmetric case within the cylindrical coordinates. A general solution of the
equations of axisymmetric theory of thermoelasticity is given using three harmonic
functions. A heat conduction problem is solved for a cylinder with thermally insulated
lateral surface and heat exchange on the end face due to the Newton law. The
corresponding thermal stresses and displacements are evaluated by making use of an
algorithm that is based on the representation of the general thermostressed state of the
cylinder by the thermal (those dependent on the temperature only) and elastic stress
states, the use of complete sets of non-orthogonal functions, and the satisfaction of all
boundary conditions through the minimization of a generalized quadratic form. It is
demonstrated that for the temperature solutions of the system of Navier equations for
the spatial static boundary wvalue problems of thermoelasticity, the sum of normal
stresses equals zero.

Key words: static thermoelasticity, boundary value problems, non-orthogonal functions,
displacements, elastic cylinder, normal stresses.
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