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VIE 539.3
B. M. PeBeHko™

PO3B’A3YBAHHA OCECUMETPUYHUX 3AO0AY TEPMOIMPY>XHOCTI 5
3 BUKOPUCTAHHAM NMOBHUX CUCTEM HEOPTOIOHAJITbHUX ®YHKLIN

3Hati0eHo AHAAIMUYUHT 8UPA3U MeMNePAMYPHUX NePemiwerdb | HaANPYHcends Yy yu-
NMHOPUYHIU cucmemi Koopouram 8 ocecumempuyHomy sunadxy. 3anucamo 3azaib-
HUl PO038’A30K PIBHAHD O0CECUMEMPUUHOL MeOoPil MePMONPYHHOCME Uepe3 mpu
2apmoHiuni PyHruyii. Pose’s3ano 3adauy menaonposionocmi Oas yuaiHopa 3 me-
NN01304b08aH010 OTUHOM0 NOGEPTHE Mma MenaoodMiHOM 3a 3akoHom Hwromona Ha
mopyi. O6uucaeno 8i0N08IOHT memnepamypHi nepemiwents i HANPYHCeHH 8 YU-
ATHOPL 3 BUKOPUCTNAHHAM AA0PUMMY, AKUU I'PYHMYEMBCS HA N0 3A2AAbHOZ0
MePMONPYHCHO20 CMAHY YUATHOPA HA memnepamyprHull (3anexcHutl auwe 810
memnepamypu) i NPYHCHUL HANPYHCEHUL CMAH, BUKOPUCTMAHHLI NOBHUX CUCTEM
HEOPMOOHAALHUX PYHKYIYU 1 3a400804eHHT BCIX KPAUOBUX YMO8 UWAALOM MIHIMIZA-
Y1l y3azaavrHenol keadpamuunoi gopmu. IToxazano, wo 0rs memnepamypHUX PO3-
8’s3Ki8 cucmemu pisHand Has’e npocmoposuxr cmamuyHux Kpalosux sadar mep-
MONPYHCHOCMNI CYMA HOPMALBHUXL HANPYHCeHb O0PIBHIOE HYAIO.

Katouoei caosa: cmamuuna mepmonpyicHicms, Kpaiost 3a0aui, HeoPmMo2oHatbHi PYHK -
Yii, nepemiuetHns, NPYHCHUUL YUATHOP, HOPMAALHE HANDPYHCEHHS.

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 value problems of thermoelasticity, the sum of mormal
stresses equals zero.

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