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YIK 539.3
B. B. Mpoutok™

KBA3ICTATUYHUA TEPMOMPYXXHUNA CTAH LUAPYBATOIO
®YHKUIOHAINBHO-TPAQIEHTHOIO LUUNIHAPA 3A BPAXYBAHHS
TENNOBOIO BUNPOMIHIOBAHHA

3anponoHo8aHo MmemoouKy 8U3HAUEHHA K8AZICMAMUUHOZ0 MEePMONPYHCHO20 CNAHY
wapysamuxr Yyurinopie i3 PYHKYIOHAIbHO-I'PadieHmHUMU CcKaado8UMU 3A 8PAXY-
B8AHHS MENN08020 BUNPOMIHI08AHHA. Po3g’a3anus 3adaui menaonposioHocmi ne-
pedbauae anpoxkcumayito MentoPi3udHUr XAPAKMEPUCMUK KYCKOBO-CMALUMU
Pynryiamu 610 padiaavHol xKoopduHamu ma 3HaX00HeHHs Y PIKCO8AHT MOMEHMU
yacy memnepamyp OOMEeHCYBAALBHUX NOBEPLOHb 13 PEKYPEHMHUX ATHIUHUX CNig-
sidnowens. IIpu uvomy suxopucmano Pymuxyito Ipina Hecmayionaproi sadawi
menaonposidonocmi 0ai 6a2amowaposozo Yuiinopa, ATHIUHE CNAAURU 1 Y3a2aAbHeHT
Ppynruii. Jegopmayli i HanpyHtceHHns UIHAYEHO 3 BUKOPUCMAHHAM CHAAIMULHOZO
PO38’A3KY Ccucmemu THMeEZPO-aA2eOPUUHUL PIBHAHD 3a0aUl MEPMONPYHHOCME 8
nepemiwennax. ozo ompumano memodom nocaidoeHur HABAUNCCHD, OOMEHCEHUM
aAuwe nepuum HabAUNCEHHAM. 30 HYAb08e HADAUNCEHHS 8UOPAHO PO368’A30K 3a0auil
MePMONPYHCHOCME 04 YUAIHOPA 3 KYCKOBO-CMasumMu HIiauKo-mexraHivHUMU Xa-
paxmepucmuramu. Hagedeno pesysvmamu uucaosux 00caiOncens 04 MPUULAPO-
8020 YuAtHOPaA.

Kaiouoei caosa: wapysamuil yuainop, GyrHKYioOHAAbHO-I'PAOIEHMHT mamepiaiu, men-
n08e  BUNPOMIHIOBAHHA, MEPMONPYHCHUL CMAH, Y3azarvHeHl PGYHKYLL, GYHKYL
I'pina, ainiting cnaatinu.

QUASISTATIC THERMOELASTIC STATE OF A LAYERED FUNCTIONALLY GRADED
CYLINDER WITH ACCOUNTING THERMAL RADIATION

A method for determination of the quasistatic thermoelastic state of layered cylinders
with functionally-graded components, taking into account thermal radiation, is propo-
sed. The solution of the heat conduction problem involves the approximation of thermo-
physical characteristics by piecewise constant functions of the radial coordinate and the
determination at fixed times of the temperatures of the bounding surfaces from recur-
rent linear relations. In this case, the Green’s function of the non-stationary problem of
heat conduction for a multilayer cylinder, linear splines and generalized functions are
used. Deformations and stresses are determined using the analytical solution of a sys-
tem of integro-algebraic equations for the problem of thermoelasticity in terms of dis-
placements. It is obtained by the method of successive approximations, which is limited
only by the first approximation. The solution of the thermoelasticity problem for a cy-
linder with piecewise constant physical and mechanical characteristics is taken as the
zero approximation. The results of numerical studies for a three layer cylinder are
presented.

Key words: multilayer cylinder, functionally graded materials, thermal radiation, ther-
moelastic state, generalized functions, Green’s functions, linear splines.
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