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YIK 539.3

B. . PeBeHko™

BU3HAYEHHA TPUBAMIPHOIO TEPMOHAINPYXEHOIO CTAHY MMACTUH
YEPE3 FAPMOHIYHI ®YHKLYJI

Pozzasanymo mpusumipiHy cmayioHapry 3a0auy mepmonpyrcHocms 04 naacCmuHu
3Q 2aPMOHIYHO20 PO3NOJINY Mmemnepamypu, 3anexrcHol 810 080x 3MiHHUX. ucmo
memnepamypHi nepemiuern 1 Hanpyrenrna (Yacmrosi po3s’a3Ku PIieHAHb mep-
MONPYHCHOCMNI, AKL HEe 3a1eHaMb 810 NPYHCHUX Nepemiuers) 3HAUOeHO aHaATmuUY-
Ho. Tasi 3a00804eHHSA KPAUOBUX YMO8 HA NAOCKUXL NOBEPLHAL NAACMUHU OMPUMA-
HO cucmemy PIiBHAHD, 3A2AAbHUU PO36’A30K AKUX NOOAHO Uepe3 MPU 3aLedHHI 810
080X 3MIHHUX 20PMOHIUHT PYHKYIL 6e3 UKOPUCMAHHSA 2inome3 npo HYavosl 0o-
MUYHT HANPYHCEHHS.

Katouoei caoea: cmayioHapHa mMepmMoOnpyrcHicms, KPaAU0s: YMmO8U, NepemiuerHts,
NPYHCHA NAACTNUHA, MeMNnePpamy pHUll CmaH.

DETERMINATION OF THE THREE-DIMENSIONAL THERMOELASTIC STATE OF PLATES
BY MEANS OF HARMONIC FUNCTIONS

A three-dimensional steady-state thermoelastic problem for a plate subjected to a
harmonically distributed temperature field depending on two wvariables is considered.
The purely thermal displacements and stresses (partial solutions of the thermoelasticity
equations that are independent of elastic displacements) are obtained analytically. To
satisfy the boundary conditions on the plane surfaces of the plate, a system of equations
is derived, the general solution of which is expressed in terms of three harmonic
functions depending on two wvariables, without invoking any assumptions regarding
vanishing tangential stresses.

Key words: stationary thermoelasticity, boundary conditions, displacements, elastic
plate, temperature state.
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