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YIOK 539.3
B. M. KanuHsak®

TEMNEPATYPHI NONA, AKI HE BUKITUKAKOTb HAMPYXEHb B
HEOAHOPIAHOMY OCECUMETPUYHOMY NMOPOXXHUCTOMY LINIHAPI

Pozeasdaemubesa 3a0aua npo 6U3HAUEHHS MeMNnepamypHozo Noasl, aKe He 8UKAUKAE
MEePMOHANPYHCEHDb Y CKIHUEHHOMY NOPOICHUCTMOMY OCECUMEMPUUHOMY YULIHODT 3
rapaxmepucmukamu mamepiany, 3asexrcHumu 6i0 0eox xkoopdurnam. Mide Yuaino-
pom i cepedosuyem 8i06Y8AEMBCA KOHBEKMUBHUL MeENA000MIH, @ Ycmarera men-
aonepedana 8 yuaindpi 8i06ysaemuves 3a 3axkonom Pyp’e. Ompumano mouHud ana-
Aimuynull, po3e’sa3ox 3adaui, AKUl eupaxcaemuves uepe3d PYHKYIL HOPMALLHOL0
posnodiny Iaycca, 0as O60KOMNOHEHMHUL BYHKUIOHANLHO-IDAOIERMHUT Mame-
piaaie 3 MenaoPizutHUMU NAPAMEMPAMU, WO ONUCYIOMBCS 3a MO0esrt0 NPOCMOT
cymiwi. IToxaszano, wo maxuil po3s’a30K iICHYE NPU NESHUX 38’A3KAX MIHC KoePiyi-
EHMAMU ATHITUHO20 Menn08o20 POWUPEHHS T menaonposioHocmi cxkaadosux 3
Y32000CeHHAM Mmemnepamyp cepefosuw,a HA MePemMuUHAX NOBePLOHb UUATHOPA.
Pospaxynru exasyoms Ha MOHCAUBICMY 3a0e3neuerts 8i10CYMHOCME MePMOHANDY -
JHendb Y YUATHOPI, 8U0MOBAEHOMY 3 PEAAbHO ICHYOUUX Mmameplaiis, npu nepena-
dax memnepamyp MiH NOGEPTHAMU YUATHOPA Y OeKinbKa comend 2padycis.

Kaiouoei caoea: ocecumempuurull yuainop, PyHKUIOHAIbHO-I'PAdIEHMHT Mmameplaiu,
MEePMOHANPYNHCEHHS, 8I0CYMHICMb HANPYHCeHb, oOepHena 3adaua, aHAMTMUUHT
P038’A3KU, ONMUMI3AYisL, HeobXiOHT ma docmamui Ymosu.

TEMPERATURE FIELDS THAT DO NOT CAUSE STRESSES IN AN INHOMOGENEOUS
AXYSYMMETRIC HOLLOW CYLINDER

The problem of determining the temperature field that does mot cause thermal stresses
in a finite hollow axisymmetric cylinder with material characteristics depending on two
coordinates is considered. Convective heat exchange takes place between the cylinder
and the medium. The steady-state heat transfer in the cylinder is modeled by the
Fourier’s law. An exact analytical solution of the problem is obtained in terms of the
normal Gaussian distribution functions for two-component functionally graded
materials with thermophysical parameters described by the simple mixture model. It is
shown that such a solution exists with certain relations between the coefficients of
linear thermal expansion and thermal conductivity of the components with the equality
of ambient temperatures at the intersections of the cylinder surfaces. Calculations
indicate the possibility of ensuring the absence of thermal stresses in the cylinder, made
of real materials, with temperature differences between the surfaces of the cylinder of
several hundred degrees.

Key words: axisymmetric cylinder, functionally graded materials, thermal stresses,
absence of stresses, inverse problem, analytical solutions, optimization, necessary
and sufficient conditions.
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