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Anomanias—CdopMyILOBaHO MaTeMAaTHYHY MOJedb Ta
MPOLTIOCTPOBAHO METOANKY BH3HAYEHHSI YCTAIEHOTO TEIJI0BOro
Ta HanNpy:KeHo-1epopMOBaHOTO CTaHiB TPUIIAPOBOTO
TEPMOYYTJIUBOr0 TMOPOKHHUCTOTO INIIHApPA, Ha oOjHil 3
00Me/KYBAIBHUX TIOBEPXOHB SIKOTO BiI0YBA€THCS KOHBEKTHBHO-
NpoMeHeBHil TeINIOOOMiH, a 4epe3 iHINY — TeILUIOBiiBeIeHHS
NUIsIXOM BUnapoByBaHHs1 piquau. Ilpu npomy npuiiesro, mo y
JIpyroMy miapi mWiiHApa HasiBHi po3noijieHi 3a mapaGoidyHuM
3aKOHOM /IKepeJia Tellla, a MiK IapaMi BHKOHYHTHCS YMOBH
ineanbHOro  TemoBoro  KoHTakry. JlochmikeHo  BILIIB
3QJ1€KHOCTI  TePMOMEXaHIYHUX  XapaKTepUCTUK MarepiaiiB
mapiB BiJl TeMIepaTypu Ta iHTeHCUBHOCTI BUIIAPOBYBAHHS HA
XapakTep i piBeHb po3MOIiTy TEMIIEPATYPH i HANIPYAKEHb.

Abstrac—On the example of the three-layered by axial
coordinate cylinder the formulation of the mathematical model
and the method of determination of steady-state distributions of
temperature and stresses are illustrated. The heat flux is directed
to one of the flat bounding surfaces, and the heat removal by
liquid evaporation takes place on the another surface. It is
assumed that in the second layer of cylinder there are heat
sources distributed by parabolic law, and between layers the
conditions of ideal thermal contact are performed. The effect of
thermomechanical properties of materials of the cylinder
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components depending on the temperature and evaporation
intensity on the nature and level of temperature and stress
distributions are investigated. It is shown, that neglecting the
dependence of thermomechanical characteristics  (the
replacement for basic or average integral ones) causes the
significant differences between the distributions of stress-strain
state components in the thermosensitive and nonthermosensitive
cylinders, which may lead to qualitatively different distributions
(the compression in the thermosensitive and stretching in
nonthermosensitive one).

Kmouoei cnosa—oazamowapoenuil uniinop, mepmouymiugi
Mamepia, memnepamypa, HAnNPyHceHo-0edopmosanuii  cmau,
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I Bervin

JOCTIIKCHH ~TCPMOTPY)KHOTO CTaHY OaratomapoBHX
CTPYKTYP BiZirpa€ BAKIHBY POIb B 0araThOX TaIy3saX TCXHIKH,
30KpeMa, B CIEMCHTAX MIKPOCICKTPOHIKH [8] mpm ix
MPOCKTYBAHHI Ta €KCIUIyaTalii. B HUX MPOTIKAE CNEKTPHIHUI
CTPYM, PE3yIBTATOM Jii SKOTO € HCOTHOPITHC BHIICHHA TCI-
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7a 1 3HAYHUH PiBEHb IPAmi€HTHOCTI Temmeparypu. HamilHicTs
poOOTH TAKWX EIEMEHTIB TAPAHTYE MOTPHUMAHHS HAJCKHOTO
TEIUIOBOTO CTaHY, SIKHH MOKHA CHPOCKTYBATH, BUXOIIIH 3
MOJICT TEPMOUYTIMBOTO TiJIA, MO IEPeadajvae BPAXyBAHHSI
3AJEKHOCTI TEIDIOBHX Ta MCXAHIYHHX XAPAKTCPHUCTHK MaTe-
piariB mapis Bix TEeMIEpaTypH.

VY BUMagKy, AKIIO TEMIIEpaTypa 6araTonapoBoro eIeMeHTa
TICPCBHINY€ KPHUTHYHY, HCOOXITHO MBHAKO i S(CKTHBHO ii
cradimizyBatu. Lle MokHA 3AIHCHATH 33 TOTIOMOTOK0 MPOLICCIiB
TCIUTOBIABCACHHS KUITIHHAM YH BHIAPOBYBAHHAM PiIWH 3 00-
MEKYBAIbHHUX MOBEPXOHb. Ko TeMmepaTypa moBepxHi, uepes
SIKY BIABOAWTHCS TEIJIO HE € TAKOO, MO0 3a0€3MEUHTH HA Hil
KUIHAA piguHA [2], a00 TOBIIMHA IUTIBKH € AOBOJI Maa, TO
TEIUIO TIEPEAAETHCA Yepe3 IUIBKY PIAMHU Ta BIABOJUTHCS 3 ii
TIOBEPXHI B PE3YIbTATI BUMAPOBYBAHHIA [3].

Orsia JOCTKEHb TEPMOIIPYKHOTO CTAHY TEPMOTY TIIHBUX
Ti7 ACTATBHO MOJAHO B podoTi [9]. ¥V mpawsx [1, 4-7, 9] Braza-
HO HAa BA)KJIMBICTH BPAXyBaHHSI TEPMOUYTIMBOCTI MaTepiais
ImIapiB NPH BH3HAYCHHI PO3MNOALTIB TEMICpaTypH Ta Ha-
MPY>KCHb 0araTtomapoBuX KOHCTPYKUii. [Iporec Temnosinse-
JICHHSI IIJIIXOM BHIIAPOBYBAHHA PIIMHA 3 OOMEKYBAIBHUX I10-
BEPXOHb OMMHUCAHO B [3].

TyT iMOCTPY€E€MO MOACTFOBAHHS TA MCTOIUKY BU3HAYCHHS i
JOCIIPKCHHST TEPMONPY>KHOTO CTAHY TCPMOUYTIMBHX IHAPY-
BaTHX TLI 32 TEIUIOBIABEACHHS NILIXOM BUIAPOBYBAHHS PiAW-
HH Yepe3 00MEKyBaIbHY IIOBEPXHIO.

II. ®OPMVIIFOBAHHS 3AJIAUI

PosrasimaeTsest TpUmAapoBUil OS3MEKHUH TEPMOUYTIHBUI
TIOPOKHUCTHH WIUTIHP, SIKAH CKIATAETHCS 13 TPhOX MIIIHIPIB,
BHTOTOBJIICHHX 13 PI3HHX MatepiamiB. L{umiHap HarpiBaeTbcs
HASBHHM Y TIEPHIOMY Ta TPETHOMY MIAPax HKEPETAMHM TEIUIa.
Uepes BHYTPIIIHIO OOMEXYBaJbHY NMOBEPXHIO r=F; BiaOyBa-
€TBCSI KOHBCKTHBHO-TIPOMCHEBHH TEIJIOOOMIH 13 CEpelOBH-
meM, TEMICpaTypa SKOTO (=f,;, a Ha 30BHIINHIH r=ry;—
TCIUIOBIABEACHH MULIXOM BUMAPOBYBaHHA pigmHU. Koedimi-
€HTH TCIUIOOOMIHIB Yepe3 Il MOBEPXHI CTail i piBHI a; Ta a3
BiAmOBiAHO. Ha MeXaxX AOTHKY CYCImHIX MapiB r={7r,r3}
BHKOHYIOTHCS YMOBH  1JCAJBHOTO TCIUIOBOTO KOHTAKTY.
IlumieApIdHI MOBEPXHI KOXKHOI 13 CKJIAJOBHX € TEIIOI30-
JHOBAHMMH, 2 OTHKE TTOTIK TEIUIA YePEe3 HUX BIACYTHIML

3a TAKMX YMOB CTABHTHCS 3ABJAHHS BH3HAYATH PO3MOIITH
TEMICPATYPH i KOMIIOHEHT HANPY’KCHO-AC(hOPMOBAHOTO CTAHY
Y DWTHAPI.

III. MATEMATHYHA MOJIEJIb JIUISI BUBHAUYEHHS PO3IIOLUTY
TEMIIEPATYPU

MaremaTuuna MOACIIb A BHSHaquHﬂﬁTeMHepaTypHﬁNﬁCTH—
THMC

e  PIBHAHHA TCIDIOMPOBITHOCTI CKIAJOBHX
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e  KpaHOBI YMOBH Ha OOMCKYBAJIbHHUX MOBEPXHAX
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Ie Oy, — cuMBOII KpoHekepa.

Merox moOyaoBu po3B 3Ky [7] HemiHINHOI 33734l TemIo-
TIPOBITHOCT] BKIIFOYAE TaKi KPOKH:

1) 00e3po3MipeHH MATEMATHIHOI MOJICIL;

2) ampOKCHMAIS CKCIICPUMCHTAIBHO 3aJaHHX 3aJCKHOC-

Teit Koe(iIi€HTIB TCIUTOMPOBITHOCTI BiJ TEMIICPATY PH;

3) 3miticHeHHA mepeTBopeHHA Kipxroda;

4) po3B’s13aHHA OTPUMAHOI 331241 Ha 3MiHHI Kipxroda;

5) 3milfiCHCHHS 00CPHCHOTO mepeTBOpeHHS Kipxroda.

3a3HAYAMO, IO TEMICPATYPHI 3aJCKHOCTI KOS(iLiEHTIB
TCIUIONMPOBIAHOCTI CKIAAOBHX BiJ TEMIICPaTypu MOAAHI ¥
BHTIIIIL

1) =043 RO =03 (1+K,(T, =T,).

me k;— 3amami cram, a A% =0 (f,) — ONOPHI 3HAYCHHSA KOC-

(DiLi€HTIB TCITOMPOBITHOCTI.

IV.BUBHAUEHHS KOMIIOHEHT HAIIPYXKEHO-/IEGOPMOBAHOTO
CTAHY

Bu3HAUYCHHS KOMIIOHCHT HANPY>KCHO-I1E()OPMOBAHOTO CTa-
Hy 3mificHeHO 3a Meroaukor [7]. Otpumani gopmymm ama
OOYHCIICHHA HATPY>KCHO-1C()OPMOBAHOTO CTAHY CHPABCITHBL
TITBKH JUIA TOHKUX CKJIAA0BHX, TOOTO TAaKWX, M AKHX TPH
OOYHCIICHHI MMPUCYTHIX B IHTCTPANLHUX PIBHAHHAX 1HTETPATIB
3 33J0BIIBHOO IS HAC TOYHICTIO CIpaBeaTHBa (OpPMyIa Tpa-
(511078

P—P;

jY(n)dn= 3

P:

(Y +Y(p)).

Skmo K UHTHIP MICTHTH TOHKI i TOBCTI CKJIAZOBI, TO
KO’KHOMY 13 TOBCTHX INApiB CTABMMO V BiATIOBIJHICTH NCBHY
KITIBKICTh TOHKHX 3 OJHOTO 1 TOTO >k Marepiany. Ilepesipky
JOCTATHOCTI PO3OHTTA TOBCTHX INAPIB HA TOHKI CKJIAI0Bi
3a0e31e"y€e BUKOHAHHS 1HTETPATbHOI YMOBH
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n Pisl

p12p1 _pfmpz :z '[ T]G(k) (mdn,

k=1 Pe

me p=r/ly, Iy — AcAKMH XapaKTCpHHH PO3MIip, p), p» — 3adaHi
CTaJIl THCKHM HAa BHYTPIIIHIA Ta 30BHIMIHIH MOBEPXHAX LHTIHI-
pa, ¢ =o'+l — cymapri HanpykeHHA, 7 — KiNBKiCTB

TOHKHX INAPIB, AKI MOJCTIOIOTH TPHIHAPOBHIH ITHITIHIP.

BHUCHOBKH

Omxe, cPopMyTHOBAHO HCNIHIHHY MATCMATHYHY MOJICTH
JUTA BU3HAYCHHS TEMIICPATYPHOTO MO B TPHIIAPOBOMY TEp-
MOUYTIAMBOMY HMOPOKHUCTOMY LHTIHAPI 33 CKJIATHOTO TEIIO-
oominy. [ToOya0BaHO PO3B’S30K HENIHIMHOI 33434l TEIIONpPO-
BITHOCTi Ta BH3HAYUCHO KOMITOHCHTH HATPYXCHO-IC(HopMOBa-
HOTO CTaHy. JIOCHITKEHO BIUTMB TEPMOYYTIMBOCTI MaTepiais
IIapiB Ta IHTCHCHBHOCTI BUMAPOBYBAHHS PiIMHA HA XapakTep 1
PiBEHB PO3MOLUIB TEMIICPATYPH, HANIPYXEHB, Acopmaniit Ta
TIePEMITICHb.

BcraHOBICHO, IO BpaxyBaHHS TEPMOUYTIMBOCTI MaTepia-
JiB MIApiB € BKPaH BAXIMBHM IIPH BH3HAYCHHI PO3IOILTIB
KOMIIOHCHT  HATIPYKCHO-AC(OPMOBAHOTO CTaHY, OCKITBKH
HEXTYBAHHS TCPMOUYTIMBICTIO MOXKE NMPUBECTH O BEIHMKUX
KITBKICHHX 1 AKICHHX (CTHCK B TEPMOUYTIHBOMY 1 PO3TST Y
HCTCPMOYYTIHBOMY IIMJTIHAPAX, YH HABNAKH) PO30IKHOCTCH,
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