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VY mpuinago- i MamMHOOYIyBaHHI, TEIUIOBIH Ta aTOMHIN CHEPreTHIl, KOCMIuHii
TEXHIll I[IMPOKE 3aCTOCYBAaHHS 3HAXOMAATH INAPYBaTi €JNEMEHTH KOHCTPYKLIi
KyJ1b0B0i (OpMH. IX BMTOTOBJIEHHS Ta eKCIUTyaTallis y IIMPOKHX Jiama3oHax
TEeMIepaTyp BUMarae sikoMora TOYHOTO BU3HAYEHHS TEIJIOBOTO Ta TEPMOIIPYKHOTO
CTaHiB, M0 MPHU3BOJUTH [0 HEOOXIMHOCTI BpaxyBaHHS 3aJCKHOCTI (i3UKO-
MEXaHIYHUX XapaKTePHCTHUK MaTepialiB IIapiB Ta MapaMeTpiB TEIUIOOOMIHY 3
JMOBKUDISAM BiI TeMmmeparypu (TepMOYyTIHBICTE Martepiany). Lle mpuBoguth 10
moTpeON pPO3B’sA3yBaHHA HENIHIMHOT 3aJadi TEIUIONMPOBIAHOCTI 13 HEXiHIHHUMU
YMOBaMH TEIIOOOMIHY 3 TOBKUIISAM, a TAKOX CHCTEMH BiAMOBIIHUX PiBHSIHB TEp-
MOIIPYKHOCTI 31 3MiHHUMU Koedimientamu [1-4].

Ha ocHoOBI Mojei He3B’ s13aHOT 3a/1a4i TEPMOIIPY)KHOCTI BU3HAUEHO CTaIlio-
HapHUH PO3IOJUI TEMIepaTrypd Ta KOMIIOHEHTH HalpyXKeHO-1e(hOopMOBaHOTO
CTaHy eJieMeHTa KOHCTPYKILIi, 110 Mae GopMy TPHIIAPOBOi MOPOKHUCTOI KyJi 3

BHYTpILIHIM I = I} i 30BHIIHIM I =1, paxiycamu BianosinHo. Ha moBepxni I =1
HiATpUMYy€eTbCA CTana Temreparypa tj, a uepe3 moBepxHio I =TI, Kyni BinOy-
BA€ThCSl KOHBEKTHBHO-IIPOMEHEBUH TEIIOOOMIH i3 JOBKULIAM TemuepaTypu f; .
Ha moBepxHSIX KOHTaKkTy CYCimHIX mIapiB r :{rz,r3} , AKi BHTOTOBJICHI 3 Pi3HUX

TEPMOYYTIMBUX MAaTepialliB, BHKOHYIOTHCS YMOBH iJ€aJbHOTO TEILIOBOTO
KOHTaKTy (PIBHICTh TEMIIEpaTyp i TEIJIOBUX HOTOKIB). Kyisi Takox HarpiBaeThCs
JOKepellaMHy TeIlia, PO3TAIIOBAHUMH y APYTOMY ii mrapi.

3 BukKopucTaHHAM nepeTBopeHHs Kipxroda oTprMaHO aHANITHYHO-YHUC-
JIOBHH PO3B’S30K HEITIHIHHOI 3334l TEIUIONPOBITHOCTI IS TaKoi KyJIi 3a TOTIOMO-
rO0 METOMKH BU3HAYEHHS TEIIOBOTO CTaHy IAPyBAaTHX LMIIHAPIB 1 Kyib [2, 3].

Bu3HayeHHS KOMITOHEHT HAIPY>KEHO-Ie(hOPMOBAHOTO CTaHY PO3TIISTYyBaHOL
KyJi, CHPUYMHCHOrO 3HAWHICHUM TEMIICPAaTypHUM IIOJIEM Ta PiBHOMIPHO
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PO3NIOAUICHUMH HaBaHTAXXCHHAMH Ha ii NMOBEpXHSX, 3BEACHO IO PO3B’SI3yBaHHSI
CYKYIHOCT] iHTerpajbHUX piBHSHb BombeTeppu 2-T0 poxy IIONO pamiadbHHUX Ta
CYMapHHX HANpyKeHb Ta 3aJOBOJICHHS MEBHUX IHTerpaqbHUX ymoB [2, 4]. 3a
pe3ysibTaTaMM YHCJIOBOTO aHajli3y TEMIIepaTypd Ta KOMIIOHEHT HalpyXeHb
JIOCJIJPKEHO BIUIMB HA IX BEJIMYMHU TEPMOUYYTIMBOCTI MaTepialliB Ta mapameTpiB
TEPMOCHIJIOBOTO HaBaHTaKEHHI.
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TEMPERATURE STRESES IN THREE-LAYER THERMOSENSITIVE
HOLLOW SPHERE CAUSED THERMAL AND POWER LOADS

The mathematical model of the thermal and thermo-stressed state of the three-layer thermal
sensitive hollow sphere at complicated heat exchange with an environment, constant force
loading on its boundary surfaces has been considered. The sphere is heated by heat source
in the middle layer. The ideal thermo-mechanical contacts are present between the
neighbour layers. The analytic-numerial solution of the heat transfer problem and analytic
expressions for thermal-stressed state using reduction of the unbounded thermo-elasticity
problem to the solving the set of Volterra integral equations and defined integral condition
were obtained. The influence of the temperature dependence of material properties in the
layers on temperature distribution and temperature stresses taking into account the
dependence on thermal and power loading was analyzed.
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