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Po3B’s13aH0 HE3B’s13aHY KBa3iCTATHYHY 3aJa4y TEPMOIPYKHOCTI IS TIOPOXK-
HUCTOI KyJIi 3 ypaXyBaHHSM 3aJIEKHOCTI BiJl TEMIIEpaTypH i KOOPJIMHATH TEPMOMeE-
XaHIYHUX XapaKTEPUCTUK KOMIOHEHT (YHKIIOHAJbHO-TPAJIEHTHOTO MaTtepiary
(®I'M) i 3MiHHOI B Yaci TeMIlepaTypy CepeJOBHII Ha MOBEPXHIX. € YnMana Kijib-
KicTh Mozesel nojanHs xapaktepuctik ®I'M depe3 BIacTHBOCTI iX CKIIaJOBHX.
TyT po3rIsHYTO BILIMB TEMITEPATYPHOI 3aJIEKHOCTI XapaKTEPUCTUK CKIIQJOBUX Ma-
Tepialy Ha PO3MOLI TEMIEpPaTypH i HANPY>KEHb Y MMOPOXKHUCTIH KyJIi Ha OCHOBI
MoJieNield ycepeaHeHHs IpocToi cymimi [4] 1 Moan¢ikoBaHOT MO/IeNI IPOCTOI CyMi-
i [3]. JIns maHux Monenel romoreHizamii BIacTHBOCTEH BHOpaHOTO JBOKOMIIO-
HEHTHOTO MaTepialy JIOCTIKCHO BIUIMB TEMIICPATYPHOI 3aICKHOCTI TEILTO(i3nY-
HUX 1 MEXaHIYHAX XapaKTEPUCTUK HAa TEPMOHANPYKEHUH CTaH KyJIi.

Ockinbkn KpaioBa 3aj1a4a TEIUIONPOBIAHOCTI JUIS BU3HAYEHHS PO3IOALTY
TEMITEPaTYPHOTO Mol y oposkHHCTIH PI'M Kyiti 32 yMOB KOHBEKTHBHOTO TETIJIO-
00OMiHy € HeniHiIHOIO, TO JUIA ii PO3B’sI3yBaHHSI BAKOPHCTOBYBAJINCS YUCEIIbHI Me-
TOJIM, a caMe METOJ MPSIMUX. Y IBOMY ITiIXOJIi IIPOLIEC PO3B’SI3yBaHHSI CKIIA/IA€Th-
csl 3 JIBOX YAacTHH: NMPOCTOPOBOI AMCKPETH3allil Ta YMCEIBHOTO IHTErPyBaHHS IO
gacy. B mporieci mpocTopoBoi muckperu3airii tudepeHIianbHe piBHSIHHS 3 YaCTHH-
HUMH{ TIOXITHUMH Ta KpaloBI YMOBHM 3a JIONIOMOTOIO 3aMiHM JU(epeHIiaIbHuX
CHIBBIIHOLIEHH 110 PajiaibHI KOOPAWHATI iX PI3HUIEBUMH aHAIOTaMH IMEPETBO-
PIOETBCSI B CUCTEMY 3BHYAWHMX JH(epeHmianbHIX piBHAHB MO YacoBi 3MiHHIMH,
sKa 3aJIMMIAEThCS HerepepBHO. [ludepeHuiaapHuii oneparop Mo MpOCTOPOBIH
3MIHHIH Ma€ TUBEPreHTHUH BUIIIA, TOMY JJIsl HPOCTOPOBOI Pi3HHUIIEBOI allpOKCH-
Mallii BUKOPHCTaHO iHTerpo-iHTepnossiiitanii Metox [1]. [ng uncensHOrO iHTET-
pyBaHHA 3a1a4i Komi m1st cucteMu 3BUYaiiHUX qudepeHianbHIX PiBHSIHB 3aCTO-
coByBanmcs GhopMmyid AM(epeHIlitoBaHHS Ha3a ] BiJ IEPIIOrO JIO MIOCTOTO MOPSI-
KiB TOYHOCTI, 5iKi € A(a) —cTilikumu [2]. HanpyxeHuil cTaH, BUKIMKaHUH TeMIie-

paTypHuUM MOJIEM Ta CUJIOBUMU HABAHTAXKCHHAMU, BU3HAYCHO HaA OCHOBI 3BCACHHSA
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3aja4 NPYXHOCTI 70 iHTErpajJbHUX PIBHSIHH METOJOM O€3M0CepeHbOTO IHTETpy-
BaHHA [5].

Jocnimpkenns 3aiicHIoBaM B fianasoHi temneparyp Big 300 K xo 600 K 3
€KCIIOHEHI[IaJIbHUM 3pOCTOM Y 4aci TeMIepaTypu Ha MeXax KyJli, BATOTOBJIEHOT 3
MeTaJOKepaMiyHOTO Martepiany. HaiiOurpIia pisHHIS MK TeMIIepaTypHUMH TOJIS-
MU, O0UNCIICHUMH JIJIS 3aJIEKHHX BiJl TEMITEPATYPH XapaKTepPUCTHK 3a PI3HUMHU MO-
JIENISIMH YCEPETHEHHSI, JOCSTaeThCs BCEPEANHI IIOPOKHUCTOI KyJIi B MOMEHTH 4acy
JI0 BUXOJIy Ha CTaI[iOHApHHUH PEKUM. AHAJi3 OTPUMAaHUX PE3YJIbTATIB AOCIIHKEH-
HSI TIOKa3ye, 10 HAWOUTBIY PI3HUIIO MIXK HANPY>KEHHSIMH, OOYHCICHNUMH TIPH CTa-
Tl TeMIiepaTypi 3 ypaxyBaHHSIM TeMIEpaTypHOI 3aJIeKHOCTI XapakTepucTuk ®I'M
OTPUMAaHO NP Yacax, SKi BIIITOBIIAIOTH CTAI[IOHAPHOMY PO3MOALTY TeMIEpaTypH,
a TaKOXX B ITOYaTKOBI MOMEHTH 4Yacy. BIUIMB TeMmepaTypHOI 3aI€KHOCTI Xapakre-
puctuk ckianoBux ®I'M mopiBHSHO 3 HETEPMOUYTIIMBIM MaTepialloM MOXKE CTa-
HOBUTH TOHaJ 25% Uil KOJOBHX HAlpyXeHb. Y JaHUX TeMIIEpaTypHHX MeKax
TEPMOHAINPYKEHHsI HE JIOCATAIOTh 3HAUEHb, 5K € CITIIBMiPHUMH 3 MEKaMH MIilTHOCTI
KepaMiKu Ha CTUCK 1 po3Tsr. BrumBu TemmepaTypHOi 3aIe>KHOCTI CKJIaJIOBUX BHO-
panoro ®I'M Ha TepMONpPYXHUI CTaH MOPOXKHHUCTOI KYJI, OOUUCIIeH] ISl Pi3HUX
MoJIeJiell YCepPeTHEHHS, CYTTEBO HE BiAPI3HAIOTHCS.
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N =

THE INFLUENCE OF THE TEMPERATURE DEPENDENCE OF THERMO-MECHANICAL
CHARACTERISTICS OF FGM ON THE THERMO-STRESSED STATE
OF A HOLLOW SPHERE

The uncoupled quasi-static problem of thermoelasticity for a hollow sphere was solved, ta-
king into account the temperature dependence of the thermomechanical characteristics of
the components of the functional gradient material (FGM). The temperature field has been
determined taking into account the complex heat exchange with media of time-varying tem-
perature. The nonlinear non-stationary boundary value problem of thermal conductivity was
solved by the numerical method of the lines. The corresponding problem of thermoelasticity
was solved by its reduction to integral Fredholm equations of the second kind and replacing
the integral with a quadrature formula. For various models of homogenization of the pro-
perties of the selected metal-ceramic two-component material the influence of the tempera-
ture dependence of thermophysical and mechanical characteristics on the thermostressed
state of the hollow sphere has been investigated.
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