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YIIK 539.3
B. M. Kanunsak™

TEMMEPATYPHI NonA, AKI HE BUKITUKAIOTb HAMPYXEHb B
HEOAHOPIAHOMY OCECUMETPUYHOMY NMOPOXHUCTOMY LUNIHAPI

Pozensadaemucsa 3adaua npo 8U3HAUCHHSA MeMNePamyPHo20 NOASL, AKe He BUKAUKAE
MEePMOHANPYHCEHD Y CKIHUEHHOMY NOPOHICHUCTMOMY OCECUMEMPUYHOMY YUATHODL 3
rapaxmepucmuxkamu mamepiany, 3asexrchumu 610 0sox xoopounam. Mixe yuaino -
pom i cepedosuwem 8100Y8AEMBCA KOHBEKMUBHUL MENA000MIH, a YycmanreHa men-
aonepedaua 8 Yuainopi 8i06ysaemuvcs 3a 3akonom dyp’e. Ompumarno mounuli ana-
AMmuUYHUY  po38’a30K 3a0aul, AKUU BUPANAEMBCA uepe3 PYHKYLL HOPMAABLHOLO
poanodiny Iaycca, 0as OBOKOMNOHEHMHUX HYHKUIOHANLHO-I'DPAOIEHMHUL Mame-
pianie 3 MenaoPi3utHumMu NAPaMempamu, Wo ONUCYOMbCL 3a M00eart0 NPocmoi
cymiwi. ITokasano, wo maxuil po3e’A30K ICHYE NPU NeBHUX 38’A3KaX Mide Koediyi-
eHmamu ATHIUHO20 Mena080z0 POSWUPEHHSL 1 Menaionposionocmi ckaadosuxr 3
Y3200%CeHHAM Mmemnepamyp cepedosuwd HA NePeMUHAX NO08EPLOHb YUATHODA.
Po3paxymxu 6Ka3yoms Ha MOHCAUBICTND 3a0e3neueHHA 8i0CYMHOCTE MePMOHANDY -
JHCeHdb Y YUATHOPL, 6UOMOBACHOMY 3 PEAAbHO ICHYOUUX MAMEPIAIL8, NPU Nnepena-
dax memnepamyp MiH NOBEPTHAMU YUATHOPA Y OeKiabKa cOmMmeHb 2padycis.

Katouoei caosa: ocecumempuunuil yurindp, PyHKyioHarvbHO-I'PadieHmHui mamepiaau,
MePMOHANDPYNHCEHHSA, BI0CYMHICTMD HANPYHCEeHdb, obepHeHa 3adaua, AHAATMUYHI
P0o38’a3KU, onmumidayis, HeooxiOHT ma 0ocmamui Yymosu.

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

The problem of determining the temperature field that does not 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,
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