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ITpu mnpoekTyBaHHI €JEMEHTIB KOHCTPYKLIA 3 (YHKIIHHO-TpaayHOBaHOTO
Marepiany (OPI'M) BaxxIMBUM € BU3HAYCHHS Ta JIOCIIPKEHHS CIIIJIBHOTO BIUIMBY Ha
X TepMOHANpPYKEHUH CTaH 3aJEKHOCTI XapaKTEePUCTHK MaTepiaty BiJ KOOPIUHAT i
TemIiepaTypu. Y po3B’s3aHiil He3B s3aHii KBa3iCTaTHYHIN 33/1a4i TEPMONPYKHOCTI
JUISL TOBTOTO TTOPOYKHHUCTOTO IIMJTIHZIpAa TAaKOXK BPaxOBaHO 3aJEKHOCTI BiJ dacy
TETJIOBUX HaBAaHTA)XKEHb Ha HOTO MIOBEPXHSIX.

BimnoBimHy HemnmiHiifHY HecTamioHapHY KpaloBy 3ajgady TEIUIONPOBiTHOCTI
PO3B’s3aHO YHCEIHHO METOJOM NpsAMUX. B 1IpOMy X0zl mporec po3B’si3yBaHHS
CKJIQJIA€ThCS 3 JBOX YACTHH: MPOCTOPOBOI AUCKPETH3ALlil Ta YHCENBHOTO IHTETPY-
BaHHS 10 Yacy. 7 mpocTOpOBOi AUCKPETH3aLlli BUKOPUCTAHO 1HTETPO-1HTEPIIOIS-
wiitauit Metox [1]. Otpumana 3amava Korni s cucteMu 3BUYaiiHUX AudepeHili-
QIBHUX PIBHIHB PO3B’si3aHa 3a J0MOMOTor0 opmyi nudepeHIirtoBaHHs Ha3axg [2].

Hampyxenuil cTaH, BUKIMKaHUM TEMIIEPaTYypHUM IIOJEM Ta CHJIOBUMH Ha-
BaHT@)XEHHSIMHM, BH3HAUEHO Ha OCHOBI 3BEJICHHS 3a7ad NPYXKHOCTI 10
IHTErpajIbHUX PIBHSHb METOJIOM Oe31ocepeTHhOr0 iHTerpyBaHHs [4].

UYwcenbHI TOCIIPKEHHS TPOBOIMIINACH B Jiama3oHi Temneparyp Big 300 K 1o
800 K 3 excrioHeHmiaNbHIM 3pOCTOM BiJl Yacy TEMIIEpaTypH Ha MeXax IMIIHIpA,
BHTOTOBJICHOTO 3 ABOKOMITOHeHTHOro Matepiamy (Al,Oz;, Ni). Xapakrtepuctuku
JBOKOMIIOHEHTHOTO MaTepialy OIFCAaHO MOJNCIUII0 MpocToi cymimi [3] 3
KOHIEHTpaliero S(p) OXHOro Marepialy B IHIIOMY Yy BHIJISII CTEIICHEBOTO

sakony S(p)=[(p—p,/(1-p,)]’, e p — pamiambHa KOOpAWHATA, BiHECEHA N0
30BHIIIHBOIO pajiyca LWIiHApa, p, — BHyTpimmHii paniyc, s>0. Ha puc.1, 2

HaBEJICHO PO3MNOALIM TeMIlepaTypu y rpaaycax KenbBiHa Ta HamlpyXeHb Yy
Meramackajisix y pi3Hi MOMeHTH uyacy. CyHniIbHUMH JIHISIMH 300pakeHo
TeMITepaTypHe TI0JIe Ta HaNpy>KeHHS 3 BpaxyBaHHAM TEMIIEPATYpPHOI 3aJ€XHOCTI
XapaKTEepUCTHK Marepiay, a IITPUXOBUMH — TpH cTaiid temmeparypi 300 K.
TemmooOMiH BiOyBaeTbCs 32 3aKOHOM HpI0TOHA 3 KOedillieHTaMH TeTIoBiqaadi
750 1 10000, 3miHaMH ~ TeMmMmepaTyp  CEpelOBHIIA 33  3aKOHOM

t, (0= -1, Y1-e7), i=1,2; k;=1000, k,=10 BiznoBizHo Ha BHYyTpimHiii Ta

30BHilIHI} MoBepXHiX; t,=293K, t=1073K.
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CEKLIA 2 - MATEMATUYHI METOM MEXAHIK/ TA TEPMOMEXAHIKA
SECTION 2 - MATHEMATICAL METHODS OF MECHANICS AND THERMOMECHANICS
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Puc.1. Poanogin Temnepartypy t npu pisHix Puc.2. Poanogin pagianbiux G, Ta Konosux
3HAQYEHHSIX Yacy T

G,, HanpyxeHb NPy Pi3HIX 3HaYEHHSX Yacy T

Haiibinpma pi3HUIS MK TeMIIepaTypHUMH TOJISIMH, OOYUCICHUMH IS
3aIeKHUX Ta HE3ISKHHMX BiJ TeMIepaTypH XapakTepHCTHK Marepiaiy
JOCATAETHCS BCEPEANHI MOPOXKHUCTOTO HWIIHAPA B MOMEHTH 4acy A0 BUXOIY Ha
CTaI[IOHAPHHUN PEKUM.
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THERMAL STRESS IN A LONG HOLLOW THERMO-SENSITIVE CYLINDER
MADE OF FUNCTION-GRADED MATERIAL

The uncoupled quasi-static problem of thermoelasticity for a hollow cylinder was solved
taking into account the temperature dependence of the thermomechanical characteristics of
the components of the functionally gradient material (FGM). The temperature field has been
determined taking into account the complex heat exchange with media of time-varying
temperature. 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. The influence of the temperature
dependence of thermophysical and mechanical characteristics on the thermostressed state of
the hollow cylinder has been investigated.
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