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Po3risinaeTnes cTanioHapHa ocecMMeTpUYHA HeldiHiliHA 3ajgaya TenmJonmpoBigHOCTI 1JIs
i3oTponHOro mapy 3 YYKOpPilHMM NWIHAPMYHMM BKJIYEHHSAM, 10 HArpiBaeTbes
BHYTPIIIHIMHM TKepeJaMu TemJja 3 TemioBiggadero. Ilpumyckaerbcs, o Ha MOBEPXHAX
COpsSi’KeHHS BiI0yBaeTbecsl igeaJbHUIl TeMJIOBMH KOHTAKT. 3anpomoHOBAHA MeTOAMKA
po3B’si3yBaHHs i€l 3ama4i Ta i 3acTOCYBaHHSI JJIsi KOHKPETHOI 3ajieskHOCTI KoediumieHTIB
TeNnJI0NpPOBIAHOCTI MaTepiajiB mapy i BKJIOYeHHS Bil TeMnepaTypu.

The fixed axially symmetric nonlinear problem of thermal conduction for isotropic layer
with foreign cylindrical inclusion (particulate) which heats at internal thermal source with
heat dissipation has been considered. It is supposed that on the contact surface the ideal
thermal contact takes place. The methodology of this problem solution and its application for
the specific dependence of the layer and inclusion substances ther mal-conductivity coefficients
on temper atur e has been offered.

Beryn

IcroTHE 3HAUEHHS MPU BU3HAYCHHI TEMIIEPaTypHUX TIONIB, a HaJalli i TEMIIEpaTypHUX HANpYyXeHb B
eNIEeMEeHTaX KOHCTPYKIIH pajioeleKTPOHHOI anmapaTypH, IO 3HAXOAATHCS B YMOBaX HU3bKHUX 1 BHCOKHX
TEeMIIepaTyp, Ma€e BpaxyBaHHS 3aJeKHOCTI TEPMOIPYKHUX XapaKTEPUCTHK Bl TeMIepaTypH, 10 3HAYHO
YCKJIaJIHIOE TIOOYIOBY PO3B’ SI3Ky 3ajadi, MPOTe JacTh 3MOrY TOUHIIIE AOCTIIKYBATH IX TEPMOCTIMKICTb.
3aranbHi pIBHSHHS TEIUIOMPOBIIHOCTI JJIS TEPMOUYYTIHMBUX KyCKOBO-OJHOPIMHUX TLT HABEICHO B MPAIiX
[1, 2]. V [3] mocaimkeHo TeMmepaTrypHe Ioie I TEPMOYYTIHBOrO 6araTomapoBOro MmiBIPOCTOPY, KUt
HarpiBaeThCS BHYTPINIHIMY JKEpENaMy Teria.

IocTanoBka 3agaui
PosrnsiHeMo  i3oTpornHWE B ceHCl Temno(i3MYHMX BIACTUBOCTEH TEPMOUYYTIMBUN Imap i3
y)KOPIJHAM LAJTIHAPUYHMM BKJIFOUEHHSM, paiyc skoro gaopisuioe R, a Bucora 21, B obnacri

W, ={( rj,z):rER|zIEI,OE] £2p } SIKOT'O JIIFOTh PIBHOMIPHO PO3MOJIiIEH] BHYTPIIIHI JpKeperna Teria

3 TIOTYXHICTIO (,, BilHECeHHH 10 LUIiHApHYHOi cuctemu koopauHat Or] Z i3 modaTkoM B IIEHTPI

BKJIFOUCHHS (PHCYHOK).
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Tepmouymausuii wap 3 6KII0OYEHHAM YUTTHOPUUHOL hopmu
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Ha HOBerH;[x CIIPSDKEHHS
- ={(Rj .2):|zIEI,0£] £2p },S, ={(rj #1):r EROE| £2p}
BiIOYBA€THCA 11€aJIbHUI TEIIOBUI KOHTAKT, a Ha Kpasx Iapy
={(rj | +d):0£r<¥,0£j £2p }
={(rj -1-dy):0£r<¥0£j £2p }

3MIMCHIOETHCS KOHBEKTUBHUN TEIIJIOOOMIH 13 30BHIIIHIM CEPEIOBHILIEM 31 CTAJIOK TeMIIEpaTyporo tc.

YacTkoBo JiHeapu30BaHA I'PAHNYHA 3a/1a4a
Jnst BU3HAYCHHS CTAlliOHAPHOTO TEMIIEPATypHOro MOJsi B CHCTEMi, IO PO3MISAAETHCS, BUKOPHUC-

TaeMO HeNiHiiHe piBH;[HH;[ TennonpOBizIHOCTi [1]
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1o, z <0.
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- gy >S_(R- 1) N(2) - ﬂiz igl S0 AO)XE—L&mR S_(R- r)xN(z)Z.

Bukopucrasiu criBBigHomeHHs (3), rpaHn4Hi yMOBH (2) 3aMUIIEeMo TaxK :

1J
E = a"'(t‘z:Hd1 - tc)! ﬂJ
z=l+d, _ _
M |r®¥ - ’W =0. (6)
Bl :a'(t‘z:-l-d - tc)’ ¥
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Orxe, 3a nornomororo ¢GyHkii J , 300paxkenoi Bupaszom (3), HemiHiiiHY rpaHuyHy 3a1a4y (1), (2)
3BE/ICHO JI0 YaCTKOBO JIiHEapu30BaHoi rpaHryHoi 3a1adi (5), (6).

IloBHicTIO JliHeapu30BaHa rPAaHUYHA 3a7a4a
Anpoxcumyemo ¢ynkuii t(r,+l),t(R, 2),t(r,| +d,), t(r -1 - dz) BHpa3aMu
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ampoOKCHMAIliiHI 3Ha4YeHHS TeMmeparypu; N — KUIBKICTh pPO3OUTTIB 1HTepBany]- |;|[ Ta ]0; R[;
re T ]0; r;n < r, <..< l15 I« - 3HaYCHHA paaiagbHOl KOOPAMHATH, JJIs SIKOI TeMIleparypa MpaKTUIHO
JIOPIBHIOE t;; M — KUTBKICTh PO3OHUTTIB iHTEPBATY ]0; r. [

ITincraBusmm Bupasu (7) y piusaus (5) ta rpannuni ymosu (6) Ha nmosepxusax K, mapy, onepiku-

MO JIiHIHHY TpaHUYHY 3a1a4y Uil 3HAXOMKEeHHs QyHKIil J

= _%a r Xt - ("))>{| ot 1(ti("))]>d_¢(r- i )5S, (z+1)-
=1

n-1 )
i é (11 - ti(l))>{l RUOI 1(ti(|))]>d_¢(r- i )S,(z- 1) g ®

n-1
a (t.(fi) - ti(R))’{l o(t{R))- 1 1(ti(R))]>6_ (R-1)d8(z- 7 )- p>S. (R- 1 )N(2),

‘HJ
E --a >{t(d +a (tk+l téd))>6- (r-rn)- tc]’
z=l+d,;

i 9
18 U TR S S ) u ?
— =a @ V+a i -t )S(-r)-t g
ﬂZ z=-1-d, é k=1 u

ds,(z)
J|r®¥ =0, ﬂi |r®¥ =0, ne d.(z )_é—z — acuMmeTpuyHi Jenbra-pyskmii dipaka.
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Ha6auskeHuii aHATITHYHMIA Po3B' A30K JTiHiiiHOT rpannyHoi 3axadyi (8),(9)
3acTocyBaBIlM iHTErpajbHE TEPETBOPEHHS ['aHKeIs 3a KOOPAMHATOI I 10 TpaHuuHOI 3amadi (8),
(9), nmpuxomumo 10 3BHUAtHOTO AMdEPEHIaTBFHOr0 PiIBHAHHS 31 CTATUMHU KoedimieHTaMu
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MOPAAKY; X — IMapaMeTp MepeTBOpEHHS.

3aranpHuiA po3B';[30K piBH;[HH;[ (10) mae Burmsin

J=ce®+ce”+ ><1a r (S - ti("))XJl(fiX)*[' o(t)- |1(ti("))]>‘(1- chx (z+1))>S (z+1)-

1=

n-1

- A 19O - 1O () - 1 ()X chx(z- 1))8,(z- 1) g

- RaROTE €9 - 8 o) 1,6 be(z- 2)8 (- 2)-

| i=1
] )(jg){(l- ChX(Z+I))>6_(Z+I)- (1- ChX(Z' I))>6+(Z' I) ] g

Tyt C,,C, — cTani iHTerpyBaHHs.

BI/IKOpI/ICTaBIHI/I rpann4Hi ymoBu (11), oTrpuMaeMo Takuii 4acTKOBHil po3B's30k 3aaaui (10), (11):
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[TizcTaBUBIIM KOHKpPETHI 3aJIGKHOCTI Koeq)lmeHTlB TEIUTONPOBIAHOCTI MaTepialiB BKIIOUEHHS Ta

wapy B cruieinHowenHs (3), (13) Ta 3piBnsBIM orpuMani Bupasu ¢yHkuii J Ha moepxmsx K., Sg,

S, , IpPUXOAMMO 0 CHCTEMH HENHIMHWX anreOpaidHuX PIBHSHD IS BHU3HAUCHHS HEBIIOMUX 3HAYCHB
4|

R | -1y, 1~ - —
TeMITepaTypu ti( )’ti( ),ti( )(l =1n), t(kd),t(k D(k=1m).
llykane TtemmepaTypHe TOne Ui HEMiHIHOT rpaHW4HOi 3amadi TerwtonposiaHocTi (1), (2)
BU3HAYAETHCS 3 HEMIHIMHOIO anreOpaidHoro piBHSIHHS, OTPHMAaHOTO 3 BUKOPUCTAHHIM CIiBBiqHOMICHD (3),
(13) micns miICTAaHOBKM B HHUX KOHKPETHHX BHpa3iB 3aJeKHOCTEH KOC(Illi€HTIB TEIIONPOBiIHOCTI
MaTepiaiiB BKIIOUCHHS Ta IIapy.

YacTKoBi NPUKJIAAU Ta aHAJTI3 OTPUMAHUX Pe3yJIbTaTiB
VY 0araThoX NpPaKTUYHUX BHIIAJKaX ICHYE Taka 3aJIeKHICTh KOC(]IIEHTIB TEIIONPOBIIHOCTI Bij
temneparypu [4, 5):

| =19%1- k),
e | °,K — onopruii i TemepaTypHHuii KoedillieHTH TEIIOMPOBi THOCTI.
Tonmi i3 Bukopucranusam Bupasis (3), (13) orpumaemo Gopmyiu i BU3HAYCHHS TeMIiepaTypu t B
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Ha ocHOBi 4mnclIOBOro aHamizy BCTAaHOBJIEHO, IO JOCTAaTHbO BHOpATH KUIBKICTH PO3OHTTIB N
iHTEpBaIiB ]- |;|[ Ta ]0; R[ TaKOI0, 110 JOPIBHIOE CEMHM, Ta KiIbKiCTh pO3OUTTIB M iHTEpBAIy ]0; I‘*[,
TaKOI, 110 JOPIBHIOE OMMHAALATH. UMCIIOBI PO3paxyHKH IMPOBEACHO JUIS TaKUX MarepiajiB. Marepiaj
mapy — kepamika BK-94-1, marepian BKiroueHHS — Bonb(dpam, SKi MMOKa3yIoTh, IO BpaxyBaHHs HABEIEHOI
3aJIeKHOCTI KoeilieHTIB TEMIONPOBIAHOCTI BiJ] TEMIIEpaTypH MPUBOIUTH IO 3MEHIIICHHS TEMITEPaTypPHOTO
MoJis  MOPIBHSAHO 3 HETEPMOYYTIMBOIO CHUCTeMOr (Tertodi3uuHi mapaMeTpd He 3alekaTh Bil
TemIieparypu) Ha 7% Ui BHOpaHHUX MaTepiaiis.

3ro0M aBTOPU 3aNpPOIOHYIOTh METOMUKY JiiHeapH3allil 3ajadi TEIUIONPOBIAHOCTI JJIs KyCKOBO-
OJHOPITHOTO IIApy, B OJJHOMY 13 €IEMEHTIB SKOT0 3HAXOAMTHCS YYXKOPIJIHE TEIUIOBUIUIAIOUE [IMIIHAPHUIHE
BKITIOUCHHS.
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