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YIOK 519.6: 535.4

M. O. CaseHko, J1. . Mpouax

BAPIALIAHUIA MAaxia Ao PO3B’A3YBAHHA 3ANAYI HA BITACHI
3HAYEHHA 3 HENIHINHXAM BEKTOPHUM CNEKTPAINTbHAM NAPAMETPOM

Haeedeno eapiayiiunuil midxi0 0o po36’A3yeanHs Ys3azaabHeHol 3adaui HA 6AACHI
3HAUEHHA 3 HeATHIUHUM BXOO0NEHHAM BeKMOPHOZ0 CNeKMParbHo20 napamempd.
Jlogedeno exgigareHmHicms CnexmpanvHoi 3adaui ma nocmasaerol it y 610noeio-
Hicmb 8apiayitinol 3adayi. B ocnosy nodydosu 4uceabH020 AAOPUMMY MIHIMIZAYTT
dynryionana, AKul cmarosums coooto Keadpam HOPMU Hes A3KU 00HOPIOH020 One-
PAMOPHO20 PIBHAHHA, NOKAAdeHO 10er0 Nokoopourammozo cnycky. Jogedeno peaax-
cayitini eaacmusocmi no6y0o8anozo imepayitinozo npoyecy.

BAPUALIMOHHbIX NOAXOA K PELLEHUIO 3A0AYM HA COBCTBEHHBLIE 3HAYEHUA
C HENIMHEWUHBIM BEKTOPHbIM CNEKTPANbHbLIM NAPAMETPOM

N3nazaemesn sapuayuonnsili nodxod x peuwrenHutro 0606werHot 3adavu Ha cobcmeenHble
3HAUEHUS C HeAUuHelHblm exoxcleHuem 8eKMOPHOZO CNEKMPAAbHO20 napamempa. oxa-
30HQ IKBUBALEHMHOCTD CNEKMPALbHOl 3adauu u coomeememeyrowell el 8apuayuoHHou
3adauu. B ocHosy nmocmpoeHus YUCAEHHOZO AAZOPUMMA MUHUMUIAYUU HYHKYUOHAAA,
Komopwill npedcmasasem codotl Keadpam HOPMbL He8A3KU 00HOPOOHO0ZO0 ONepPamopHOzO
YpasHeHUs, mMoaodceHa udes NOKOOPOUHAMHO20 chycka. JJoKa3anbvl. PesaxcayuoHmble
€80UCMBA NOCMPOEHHOZ0 UMEPAYUOHHO20 POy eccd.

VARIATIONAL APPROACH TO SOLUTION OF THE PROBLEM ON EIGENVALUES
WITH NONLINEAR VECTOR SPECTRAL PARAMETER

A wvariational approach to solution of generalized problem on eigenvalues with nonlinear
degeneration of vector spectral parameter, is proposed. Equivalence of the spectral
problem and the variational problem, put in correspondence to it, is proved. The idea of
coordinate-wise descent makes the basis for construction of numerical algorithm for
minimization of the functional, representing the square of discrepancy norm of homo-
geneous operator equation. The relaxation properties of iteration process constructed are
proved.

Tu-T npuxJ. npobseM MeXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. ITincrpuraua HAH Ykpainn, JIeBiB 24.04.03
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YIIK 517.927
0. B. MaxHeit, P. M. Tauji™

PO3BUHEHHA 3A BMTACHUMW BEKTOP-®YHKUIAMM
Y BUNAAKY NMPOCTUX BITACHUX 3HAYEHb CUHTYNIAPHOIO
KBA3IAN®EPEHLUIANIBHOIO OMNMEPATOPA

Acumnmomuuni @GopmMysu NPU BCAUKUX 3HAUEHHAX napamempa 04 PO38°A3Ki8
CUHZYAAPHO20 KBA3IOUPePEeHYIAIbHO20 PIEHAHHA 003804210Mb OYIHUMU HYHKYLIO
I'pina xpaiiosoi 3adaui. 3a Oonom02010 UIET OUIHKU NOOYOOBAHO PO3BUHEHHA 3a
BAACHUMU 8eKMOP-PYHKYIAMU CUHLYAIPHOZ0 Kea3i0uPepenyiaaibHo20 onepamopa Yy
8uUNnadKy NPoOCMUX 8AACHUX 3HAUCHD.

PA3JIOXEHME MO COECTBEHHBIM BEKTOP-®YHKLIUAM B CJITYHAE MPOCTbIX
COBCTBEHHbIX 3HAYEHUN CUHIYNAPHOIO KBASUAN®PEPEHLUMAITIBHOIO ONMEPATOPA

Acumnmomuueckue Gopmyasvt NPu GOABWUL 3HAUEHUAX napamempa 0as pewenull cum-
2YAAPHO20 KBa3UOUPPePeHUUALBHO20 YPABHEHUS NO0380AAI0OM oYyeHumb Pynkyuro I'puna
Kpaesoll 3adauu. C nNomowso Imou OyeHKU NOCMPOEHO PA3N0HCEHUE MO COOCTMEEHHBLM
8eKxMOP-PYHKYUAM CUHLYAAPHO20 K8A3UOUPPePEeHYUAIBHOZ0 0NePpamopa 8 cAyLae NPoc-
MbLL COOCMBEHHDBLL 3HAUCHUU.

EXPANSION BY EIGENVECTORS IN CASE OF SIMPLE EIGENVALUES
OF SINGULAR QUASI-DIFFERENTIAL OPERATOR

The asymptotic formulas with large values of parameter for solutions of singular quasi-
differential equation allow us to estimate Green’s function of the boundary-value prob-
lem. With the help of this estimation the expansion of singular quasi-differential
operator by eigenvectors in the case of simple eigenvalues is constructed.

1Hpr/mapnavr. yH-T im. B. Credannka, Is.-PpankiBChK,
2Hau. yH-T «JIbBiB. noJiTEeXHIKAa», JIBBIB, Opnepoxano
3Afca,t[. Bunrocwka im. Kasimesxka Besmkoro, Buaromi, ITonbia 26.09.02
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YIK 517.524
C. M. Bo3sHa

3BIKHICTb ABOBUMIPHOIO HEMEPEPBHOIO g -APOBY

Besedeno 0s8osumipHull HenepepsHull g -0pib, AKUl € Y3a2aabHeHHAM 00HOBUMIPHO-

20 8unadxy. 3 BUKOPUCTAHHAM O3HAK 301%CHOCMI 04l 0808UMIPHUX HenepepeHuUX
0pobie i 6azamosumiprozo anaroza meopemu Cminmwveca — Bimaai 0ocaiOxicero

. . .o . 2
36iacHIC® MaKo20 0poby 6 deaxil obaacmi npocmopy C°.

CXOOUMOCTb ABYMEPHOW HEMPEPLIBHOW g -APOBU

IIpedaoscena OsymepHras HenpepwvleHas ¢ -0pobb, Komopas seasemcs ob6obueHuem 00-

HomepHo2o cayuas. C ucnoavsosanuem npusHaros crodumocmu 0as 08YymepHbLr Henpe-
pPbLeHBLL 0pobell U MHO2OMePHO20 aHanoza meopemb. Cmuamveca — Bumaau uccaedo-

. . 2
gana cxodumocms maxol 0podbu 8 Hexwomopol obracmu npocmparcmea C”.

CONVERGENCE OF TWO-DIMENSIONAL CONTINUED g -FRACTION

In this paper we propose a two-dimensional continued g -fraction, which is generaliza-
tion of one-dimensional case. We also investigate the convergence of such fraction in
some region of the space (Cz, using the multi-dimensional analogy of the Stieltjes —
Vitali theorem and convergence criteria for two-dimensional continued fractions.

Harn,. yu-1 «JIpBiB. nositexuika», JIbBiB OpnepsraHo
20.02.04
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YIK 517.948
B. A. Wyeap, C. M. MeHTUHCbKMI

OBOCTOPOHHI ANFTOPUTMU NS AMPOKCUMALITI
PO3B’A3KIB 3AAA4I BAJTE NMYCCEHA

3anpononosaro ma 0ocaidHceHo 080CMOPOHHIU AN2OPUMM HAOAUHCEHO20 PO38°A3Y-
8aHHa Kpaiosol 3adaui Baane ITyccena Oas 00HOz0 kaacy 3suuatiHux Ougbepenyi-
AALHUX PIBHAHD, AKUYU MAE HAOATHIUHUL Xapakmep 30ixcHocmI imepayi. [Jocaio-
JcenHns 8paxogye cneyudixy 3adayi, 3ymosieny nompedor0 KOHCMPYO8AHHI One-
pamopie 8i0N06IOHOT CMPYKMYPU 8 ATHeapusdosanili uwacmuui anzopummy. Jas
Yb020 BUKOPUCMAHO, 30KPeMA, KOHCMPYKYLL UUCEADPHO-AHAAIMUUHO20 Memody
A. M. Camotinenxa.

ABYXCTOPOHHUE AINTOPUTMbI ANS ANMMPOKCUMALIUK
PELUEHWW 3A0AYM BAINE NMYCCEHA

ITpedaoscern u uccaedosar 08YrCmMOPOHHULU AAZOPUMM NPUOAUNCEHHOZO PeueHUs Kpae-
6ol 3adauu Baase IIyccena Oasi 00HO20 Kaacca 00bIKHOBEHHBLL OugPhepeHyuarbHble
YPasrHeHUtl, umMernuuUl ceepriuHelnbll xapaxmep crodumocmu umepayull. Vccaedosa-
Hue yuumosieaem cneyuPuxy 3adauu, 06Yca081eHHY10 HeobXodUMOCMHI0 KOHCTPYUPO8a-
HUS 0Nepamopo8 COOMBELMCMEEHHOU CMPYKMYPbL 8 AUHEAPUI0BAHOU YACTNU (AZOPUM-
Ma. JJas amoz0 UCnNOAb308AHDBL, 8 UACTMHOCTNU, KOHCTPYKYUU YUCAEHHO-AHAAUMULECKOZO
memoda A. M. Camotinenxa.

BILATERAL ALGORITHMS FOR APPROXIMATION OF SOLUTIONS
TO LA VALLEE POUSSIN PROBLEM

A bilateral algorithm of approximate solution to La Vallee Poussin problem for one
class of ordinary differential equations with overlinear character of inertia convergence
is presented and analyzed. The investigation considers the specific character of the
problem, which is caused by the need to construct the operators of corresponding struc-
ture in the linearized part of algorithm. To this end the constructions of A. M. Samoj-
enko numerical-analytic method are used, in particular.

Han,. yu-1 «JIpBiB. nositexxika», JIbBiB Opnepoxano
02.10.02
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YIK 517.958: 519.6
I. €. BepHakeBuy, . I1. Barin, I'. A. LUnHkapeHko

MATEMATUYHA MOJEJb AKYCTUYHOI B3AEMOSIi
OBOMOHKM 3 PIAVHOIO.
Il. MPOEKLIIMHO-CITKOBI ANTPOKCUMALIIi TA iX 3BDKHICTb

ITobydosano npoekyiiiHo-cimKosy cxremy pPo3e6’sa3Y8aHHA 8apiayilinol 3adayl axyc-
MuuHoi 83aemo0ii 000A0HKU 3 PIOUHOI0, Y AKIU BUKOPUCMAHO HanieducKkpemusa-
Y110 I'anbopKrina 13 3aNYUeHHAM ANPOKCUMAYLL MeMmOOY CKIHUEHHUX elemMeHmis 3a
NPOCMOPOBUMU 3MIHHUMU MA 0OHOKPOKO8Y PeKYPeHMHY cxemy iHmezpYysaHHs 3a
yacom. Ompumano oyinku weudkocmi 36iHcHOCMI HANIBOUCKPEMHUL ANPOKCUMA-
Yitl [aavoprina, 6cmanosseno Ymosu cmitikocmi ma 30i#cHOCME 00HOKPOK08OT Pe-
KYPEHMHOT cxremu iHmeepysanrsa 3a uacom. Moicausocmi 3anponoHo8aHOT Cremu
NPOLAIOCMPOBAHO AHANIZOM MOOeAbHOL 3adaui.

MATEMATUYECKASl MOJEJIb AKYCTUYECKOIO B3AUMOJENCTBUA OBOJIOYKMN
C XXMOKOCTBHO. Il. MIPOEKLUMOHHO-CETOYHbIE AMMPOKCUMALNK U UX CXOONMMOCTb

ITocmpoeHa NPOEKYUOHHO-CEMOUHAR cXema 04 PeweHUus 8aPUAYyUOHHOU 3adauu axyc-
muueckozo 8zaumodelicmeus 00040UKU 8PAULHUSL C HUOKOCMDBIO, 8 KOMOPOU NPUMEH-
emcsa noayoduckpemusayus I'arepkuna ¢ ucCnoab3oeaHuem anNPoKcumMayull memooa Ko-
HEUHDBLL ANeMEHMO8 NO NPOCMPAHCMBEHHBLM NePeMeHHbLM U 00HOULAZ08YI0 PeKYyPPeHm -
HYM CXeMy UHMEeZPUPOBAHUSL 80 8pemeHu. IIoayuensvl OYeHKU CKOPOCTU CLOOUMOCTIU
NoAYOUCKPeMHBLL annpoxcumayuti I'arepkura, Yycmanosiensvl Ycao8us Ycmouuusocmu
U cxodumocmu 00HOULAZO80U PeKYPPEHMHOU CXembl UHMEeZPUPOBAHUSL 80 8PemeHU.
ITpuseden anasus wucaerHHo20 peweHus mooeavHol 3a0auu.

MATHEMATICAL MODEL OF ACOUSTIC SHELL-FLUID INTERACTION.
Il. PROJECTION-MESH APPROXIMATIONS AND THEIR CONVERGENCE

For solution of wvariational problem of acoustic interaction of a shell with fluid the
projection-mesh scheme, which contains the spatial Galerkin semidiscretization in FEM
form and one-step recurrent time integration scheme, has been constructed. The estima-
tions of Galerkin semidiscretization convergence are obtained, the stability conditions
and one-step recurrent time integration scheme convergence are established. The ana-
lysis of numerical solutions has been made.

JIbBiB. Hal, yH-T im. IBana Ppanka, JIbBiB Opnepoxano
23.06.03
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YIK 539.3
B. B. MeneLwiko

BUTAPMOHUYECKAA 3A0AYA ONA NPAMOYTIOJNIbHUKA:
NCTOPUA N COBPEMEHHOCTb

B cmamuve paccmampusaemes xaaccuyeckas 0symepHas duzapmonureckas 3adaua
0as. NPAMOY20abHOU 0baacmu. ITpocaescensbl HeKOMOPBLE ACNEKMbL UCTOPUU NPOD-
aemvt. Memod cynepno3uyuu oxasdwvieaemcs PPexmusnvim 04 pewerus 3aday
NPUKAAOHOU MEXAHUKU, CEAZAHHBLIL C U3LUOOM HCECMKO 3AULEMAEHHBLL YNPY2UX
USOMPONHBLL NAACTIUH U PABHOBECUS YNPY2020 NPAMOY2oavHUKA. Memod uarrocm-
puUpyemcs HecKoAbKUMU NPUMEPAMU.

BIFAPMOHIYHA 3A0AYA O5A NPAMOKYTHUKA: ICTOPIA | CYHACHICTb

Y cmammi poseasdaemsbes KaacuuHa 0808UMIPHA 0i2aPMOHIUHA 3a0aUa 04 NPAMOKYM-
Hot obaacmi. ITpocmediceno Oeaxi acnexmu icmopii npodaemu. Memod cynepnoduyli eu-
asasemvbes epekmusHum 0 po3e’a3anHsi 3a0at NPUKLAOHOT MeXAHIKU, W0 810HOCAMb-
cs 00 32UHY MOHKUX HCOPCMKO 3AKPINACHUX NPYHCHUX T30MPONHUX NAACTMUH T PIEHO-
8azu NPYHcHo2o npamoxymuuxa. Memood intocmpyemspes 0eKinbkoma npukiadamu.

BIHARMONIC PROBLEM FOR A RECTANGLE: HISTORY AND THE STATE-OF-ART

This paper addresses the classical two-dimensional biharmonic problem for a rectangu-
lar domain. Selected topics in the history of the problem are elucidated. The method of
superposition is effective for solving mechanical problems concerning bending of a thin
clamped rectangular elastic plate and equilibrium of an elastic rectangle. The method is
illustrated by several examples.

Kuer nan. yu-t nm. Tapaca IlleBuenko, Kues ITosyueno
14.07.04
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YIORK 517.928: 539.3

I". M. 3paxescbkui, B. |. OcTpuk
ACUMNTOTUKA KAHOHIYHUX OOBYTKIB

Jas xanowiunozo 0o0ymxy nepwozo pody 3a KOPEHAMU S, 3 GACUMNIMOMUKOI0
s,/a=n+blnn+c+o(l), n —> o0, 6cMAHOBAEHO ACUMNMOMUUHY TNO0BEOTHKY HA

HecKIHueHHocml. Lletl pe3yavmam 8uUKOPUCTAHO OASL OMPUMAHHS ACUMNMOMUY-
HUX OYIHOK HecKIHueHHuX 000YymKie, AKi 8UHUKAOMb NPU Haxmopusayii mepo-
mopgrux Pynkyil y memodi Binepa — I'onga.

ACUMNTOTUKA KAHOHUYECKUX NPOU3BEOEHUN

Jra xanonuueckozo mpoussedenus mepeozo poda MO KOPHAM S, C ACUMNIMOMUKOU
s,/a=n+blnn+c+o(l), n - o, Haldeno acummmomuueckoe noeedenue Ha 6ecKo-

HeuHOCU. IMOM Pe3yabmam UCNOAL308AH 04 NOAYUEHUS ACUMNMOMULECKUL OYEHOK
GecroHeuHblr npoudsedenuti, 03HUKAOWUL NPU HAKMOPUIAYUU MePOMOPPHHBLL HYHK-
yull 8 memode Bunepa — Xonga.

ASYMPTOTIC FORM OF CANONICAL PRODUCTS

The asymptotic behavior at infinity of the first-kind canonical product with respect to
the roots s, with asymptotic form s, /a =n+blnn+c+o(l), n - o, has been found.

This result is used for asymptotic estimations of infinite products, arising at factoriza-
tion of meromorphic functions in the Wiener — Hopf method.

Kuis. gan. yu-1 iMm. Tapaca IlleBuenka, Kuis Opnepsxano
07.04.04
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YIRK 539.3

A. N. Bypak, I'. |. Mopos

NPO ABA BAPIAHTU BAPIALIMHOIO ®OPMYJIIOBAHHA
KPANOBUX 3AOAY HEJNIHINHOI MEXAHIKU MPY)>XHUX CUCTEM

3anpononosaro 8aplayiuni HOPMYAIOBAHHI MAMEMAMULHUL Mmo0enrell HeATHIUHOT
MexamiKu O0eopPMIBHUT MPYICHUX CUCTEM HA OCHO8L MOBHUX eHepPeenuUUHUX
Pynryionanie i 8i0N06IOHI Im 8aplayllini nocmarosku Kpauosux 3adar Yy nepemi-
wennax 1 Hanpyxcennax. Chopmyavbosano ymosu onyrrocmi GYHKYIOHANIE.

O ABYX BAPUAHTAX BAPUALIMOHHOIO ®OPMYJIUPOBAHUA
KPAEBbIX 3A0AY HEJTMHEMHOU MEXAHUKWU YMPYTUX CUCTEM

IIpedaoscena 8apuayuoHHas GOPMYAUPOSKA mamemamuieckuxr wmodereli HeauHetHOU
MeXaHUKYU O0eOoPMUPYEMbLL YNPYSUX CUCTEM HA OCHOBAHUU NMOAHBLL IHEPeMUUECKUX
PYHKYUOHAL08 U cOOMmBeMCMBYOUUE UM BAPUAYUOHHDBLE NOCTNAHOBKU KPAesblr 3a0ay 6
nepemewenusx U HanpaxcerHusxr. CPopmyauposarsvl Ycaosus 8binyriocmu GyHKYyuora-
108.

ON TWO VARIANTS OF VARIATIONAL FORMULATION FOR BOUNDARY-VALUE
PROBLEMS OF NONLINEAR MECHANICS FOR ELASTIC SYSTEMS

On the basis of complete energy functionals, the variational formulations of mathemati-
cal models for monlinear mechanics of deformable elastic systems and corresponding
variational statements of the boundary-value problems in terms of displacements and
stresses are proposed. The conditions of convexity for functionals are formulated.

ITenTp mMaT. MOZEIOBAaHHA
Iu-1y npuxs. npobiem MexaHiKM 1 MaTeMaTHKM Opnepoxano
im. d. C. Iligctpurauya HAH Yrpainn, JIsBiB 29.03.04
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YIR 539.30

|. B. MNpokonosuny

3ArAlbHI BIACTUBOCTI HENIHINHNX PIBHAHb
BINNbHOI BIA HANPYXEHb AE®OPMALII

Jocaidiceno 3az2aabHi 8AACTNMUBOCTNT BUSHAUAABHUX PIBHAHDL Oeopmayil 8inbHO20
810 Hanpydcerdb Mind, 3ANUCAHUX Y MePMIHAX napamempis geauroi deopmayii —
mensopa ducmopcii i mip depopmauii I pina ma Arvmansi.

OBLUME CBOWCTBA HENMHENHBLIX YPABHEHUA CBOBEOOHOW
OT HAMPSXXEHUN OE®OPMALIMU

Uccaedosansvl obwue ceoticmea onpedeastowux ypasrhenutl deghopmayuu c80600H020 om
HANPANHCCHUT Mmead, 3AaNUCAHHBLLE 8 MmepMuUHAx napamempos Ooavwol Oeopmayuu —
mensopa ducmopcuu u mep deopmayuu I'puna u Arvmansu.

COMMON PROPERTIES OF NONLINEAR EQUATIONS OF STRESS-FREE STRAIN

Common properties of basic equations of strain for the stress-free body, written in
terms of parameters of large strain — distortion tensor or Green and Almansi strain
measures — have been investigated.

Iu-T npuxi. npobsem MexaHIKM i MaTEeMaTUKN Opnepoxano
im. d. C. Iligctpurauya HAH Yrpainn, JIsBiB 24.02.03




ISSN 0130-9420. Mat. meTogu Ta dis.-mex. moasa. 2004. — 47, Ne 3. — C. 95-109. —
Biouaiorp.: 14 Ha3s. — YKp.

YIK 539.3
b. B. lMNpoutok

3ACTOCYBAHHA METOAY ®YHKLIA I'PIHA O BUSHAYEHHSA
TEPMOIPYXHOIO CTAHY LUAPYBATUX
TPAHCBEPCAJIbHO-IBOTPOMHUX COEPUYHUX TIN

Buxaadeno memoduxy po3e’sa3yearHns 00HOBUMIPHUL KEA3ICMAMULHUX 3a0ay mep-
MONPYHCHOCE 0Ai WAPYBAMUL MPAHCEEPCAALHO-I30MPONHUL Min 3 CHePULHUMU
NOBEPTHAMU NOOIAY, AKA I'PYHMYEMBCS HA BUKOPUCMAHHI N0OYO08aH0T PYHKUTL
I'pina xpatiosoi sadaui 04 36uUUATIHOZ0 HACTNKOE0 6UPODHCEHO020 DUPePeHYIALLHOZO
pisHAHKA O0PY2020 NOPAIKY 3 PO3IPUBHUMU KOehiyieHMAMU.

MPUMEHEHUE METOOA ®YHKLWA FrPUHA K ONPEAENEHUIO TEPMOHAMNPSAXEHHOIO
COCTOAHUA CITONCTbIX TPAHCBEPCAJIbHO-U3OTPOIHbIX COEPUYECKUX TEN

Wsnoncena memoduxa peweHus 0OHOMEPHBLY Keazucmamuiecux 3aday mepmoynpyzoc-
mu OAs CAOUCTIBLL MPAHCEEPCAALHO-USOMPONHBLL Mea cO chepuiecKumu nogeprHoc-
mamu pasdeaa. Memoduka 0CHOBAHA HA UCTOABLIOBAHUL NOCMPOeHHOU dynrkyuu I'puna
Kpaegoll 3a0auu Oasl OOBIKHOBEHHOZ0 UACMUUHO 6blPoXCcOeHH020 OuPgdeperyuarbrozo
YPasHeHUS 8MOPO20 NOPAOKA C PAZPHLBHBLMU KOIPPUYUEHMAMU.

APPLICATION OF METHOD OF GREEN’S FUNCTIONS FOR DETERMINATION
OF THERMOELASTIC STATE OF LAYER TRANSVERSALLY-ISOTROPIC SPHERICAL BODIES

The procedure for solution of one-dimensional quasi-static thermoelasticity problems
for layer transversally-isotropic bodies with spherical interfaces is presented. The pro-
cedure is based on application of constructed Green’s function of boundary-value prob-
lem for ordinary partially degenerated differential second-order equation with discon-
tinuous coefficients.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKN Opnepsxano
im. d. C. Ilinctpurauya HAH VYrpainn, JIsBiB 09.02.04
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YIK 539.3
. T. Cynum', 1. 3. Mickosy6

YMOBW KOHTAKTHOI B3AEMOAII TIN (Ornsia)

3p06.aeH0 02440 3ACNOCYBAHHKA BCIXL MOHCAUBUX KPAUOBUL YMOE Y PISHOMAHIMHUL
KOHMAKMHUX 3a004ax, WO 3YCmpPiuaomsci MpPu Mo0esi06aHHI Ma PO3PATYHKY
CRAAOHUL MeXHIYHUX T MEeLHOA0IUHUL NPOYecis.

YCNOBUA KOHTAKTHOIO B3SAUMOLEWUCTBUA TEN (OB30P)

Clenan 0030p NpumeHeHUs 6cex B03MOHCHLLL KPAesblr YCA08UL 8 PAZHO0OPAIHBLL
KOHMAKMHLLX 3a0auax, KOMOPble BCMPeUaAromes Mpu Mo0easupPosaHUU U pacueme
CAOHCHBLL MeXHUUECKUL U METHOA0ZULECKUL TLPOYECCO8.

CONDITIONS OF CONTACT INTERACTION (A SURVEY)

A survey of using all possible boundary conditions in different contact problems, met at
modeling and solving the complicated technical and technological processes, is made.

1y}cp. akal. JpykapcTsa, JIbBiB, Opnepoxano
*JIbBiB. Hall. yH-T im. IBana Ppanka, JIbBiB 04.02.04
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YIK 539.3
A. B. JloBenkiH

MPO OCOBJIUBICTb NOJA HANPYXXEHb Y HECTUCITUBOMY
NIBMPOCTOPI 3 KNMHONMOAIBHUM NMPUNOBEPXHEBUM PO3PI3OM
NPU BENMUKUX KYTAX SAHYPEHHA PEBPA

ITo6ydosano mounul po3e’a30x 3a0aui Mmeopii NPYHCHOCMI NPO PiBHO8AZY Hecmuc-
AUB020 MIBNPOCMOPY, NOCAAOAEHOZ0 NPUNOBEPILHEBUM KAUHONOOIOHUM PO3PI3OM.
IIpoananizosaro xapaxmep mnoBe0THKU HANPYK’CEHD 8 OKOAL MOuKU 8uxody pedpa
PO3PI3Y HA NOBEPLHIO NIBNPOCMOPY.

OB OCOBEHHOCTU Nons HANPSXXEHUW B HEC)KUMAEMOM
NoJNYNPOCTPAHCTBE C KNMHOBUAHbLIM NMPUMOBEPXHOCTHbLIM
PA3PE3OM INMPU BOJIbLWWUX YINAX NOrPYXXEHUA PEBPA

ITocmpoeno mouroe pewerue 3a0auu MeOPUU YNPY20CMU O PABHOBECUU HECHCUMALMOZ0
NOAYNPOCMPAHCMEA, 0CAAOAEHHOZ0 NPUNOBEPIHOCTIHBIM KAUHOBUOHBLM paspe3om. TIpo-
AHAAUSUPOBAH XapaKmep nogedeHus HANPANceHUl 8 OKPecmHoCmU MmouKkU 8blroda ped-
pa paspesa HA NOBEPLHOCMb NOAYNPOCMPAHCMEA.

ON PECULIARITY OF ELASTIC FIELD IN INCOMPRESSIBLE HALF-SPACE
WITH V-SHAPED INTERFACE CUT AT BIG ANGLES OF RIB PENETRATION

Exact solution of the problem on equilibrium of incompressible half-space with V-sha-
ped interface cut is constructed. Using this solution, the character of stress behavior
near the intersection point of the cut rib with the half-space surface is analyzed.

Kuis. man. yu-1 iMm. Tapaca IlleBuenka, Kuis Opnepoxano
14.04.04
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YIK 539.375
H. [. Bancdenba

HECTALUNOHAPHAA 3ANAYA KOHLIEHTPALIK
HAMNPAXEHUU BENTU3UN COEPUYECKOW TPELLUHDI,
PACMONOXEHHOW BHYTPU YCEYEHHOIO KOHYCA

ITocmpoeno pewenue Ounamuueckol 3a0auu KPYueHus YyceueHnozo Ynpyzo2o KOHY-
ca, ocaabaerto20 chepureckoti mpewurot, Kk OCmputo Komopozo NPULON*CEH YeHmpP
epawenus. Pewenue Ga3upyemcs HA MPUMeHEHUU PAZHOCTIHOU ANMNPOKCUMAYUU
8mopol Npou3eodHolu no epemeHu U 0000UeHH020 Memoda UHMEeZPALLHBLLL NPeod-
Pa3oeaHull no nepemenHHol, 20e umeemcs pas3psvig. 3adaua ceodumcs K cucmeme
CUHRYAAPHBLX YPasHeHUl, KOMOPAs Pewaemcs ¢ noMowbo memoda 0PMmozoHaLb-
HBHLL MHOZOUNEHO08. Paccyumana 3asucumocms KodapPuyuenma uUHMEHCUBHOCTIU
HanpaAXdceHull Y KPas MPewuHs. Om epemeHU U PACCMOAHUL Mmpewunsv. 00
ocmpud.

HECTALIIOHAPHA 3A0AYA KOHLEEHTPALIT HANPYXXEHb BIN COEPUYHOI
TPILLWHU, PO3MILLEHOI YCEPEQUHI 3PI3AHOIO KOHYCA

ITo6y0dosaro po3s’sa30k OuHaMIuHOL 3a0aul CKPYMY 3PIi3aH020 NPYHCHO20 KOHYCA, NOCAAD-
NeH020 chepurnoto Mpiwuroto, 0o sicmpsa K020 npukaadeno yenmp obepmanms. Pos-
6’A3Y8aHHA 6a3YEMbCa HA 3ACMOCYBAHHT PI3HUYE80T anpoKkcumayii 0pyz0i noxioHoi 3a
YaACOM 1 Y3a2aAAbHEeH020 Memody THMe2PALbHUX NepemseopeHd 34 3MIHHOM, Oe € PO3PUs.
3adaua 3600umbca 00 cucmemu CUHYAAPHUX PIBHAHD, U0 PO38’A3Ytomoubes 3a 00NOMO-
2010 Memody OPMOZOHAABHUX MHO20UAeHI8. Po3paxosano sasexcricms xoegiyienma iH-
MEeHCUBHOCTT HAMPYHCeHb 0iasi Kparw mplwuHu 610 uacy ma eidcmani mpiwunu 0o
sicmpd.

NONSTATIONARY PROBLEM OF STRESS CONCENTRATION NEAR
A SPHERICAL CRACK, SITUATED INSIDE A TRUNCATED CONE

Solution to the dynamic torsion problem for a truncated elastic cone, weakened by a
spherical crack, to which tip the rotation center is applied, is constructed. Solution is
based on the application of difference approximation of the second time derivative and
the generalized method of integral transforms by the variable, where there is a discon-
tinuity. The problem is reduced to a system of singular equations, which are solved with
the help of the orthogonal polynomial method. Dependence of the stress intensity factor
on time and the crack distance to the tip is calculated.

Ogec. Han. ye-T nM. VL. V. Meunuxosa, Oxmecca ITomryueno
29.06.04
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A. 1. KyHeub

NPY>XXHA PIBHOBATI'A TINTA 3 TOHKMM TrOCTPOKIHLUEBUM M’AKUM
BKIMIOYEHHAM B YMOBAX NMO3[00BXHbLOIO 3CYBY

ITosacnioemsesa asuwe Pi3Kol 3MIHU N0BeOTHKU HANPYAHCeHO-0edhoPMOBAHO20 CMAHY
8 0KOAL M’ AK020 20CMPOKIHYEB020 MOHKOCMIHHOZ0 8KAIOUEHHS, KOAU U020 MOOYADL
3cysy mpamye 00 Hyas. Jas obrpynmysanns yvozo seuua (nobydosu 8i0noeioHux
NPUMEHOBUX WAPLE) BUKOPUCMAHO MemOo0 3POWYBAHHS ACUMNMOMUUHUX PO3-
BUHEHD, MeMOO CUHZYAAPHUX THME2PALLHUX DPIBHAHbL 1 Memo0 MeXaHIvHUX Kead-

pamyp.

YNPYIrOE PABHOBECHUE TEJIA C TOHKUM NMMKOOBPA3HbIM MATKUM BKITFOYEHUEM
B YCNOBUAX AHTUMIJTOCKOIO COABUTA

ObwssacHsiemcs peskoe u3meHenue nogedeHusi HANPANEHHO-0eoPMUPOBAHHOZO COCTNOSL-
HUS 8 OKPECTHOCMU MA2KO020 NUKO0OPAZHOZ0 MOHKO20 8KAIOUEHUSL NPU CMPEMACHUU e20
Mmodyas clsuza k Hyato. ITpu 060CHOBAHUU IMO20 ABACHUSL U NOCMPOEHUU COOMBEMCM-
BYNOULUT NOZPAHUYHBLL ULAPOE8 UCNOABIYEMC MeMOO COZAACOBAHUSL ACUMNMOTMULECKUX
pasznosxcenull, mMemod CUHZYAAPHBLL UHMEZPANLHBLL YPABHEeHUL, Memo0 MeraHULeCKUL
Keadpamyp.

LIMIT EQUILIBRIUM OF A BODY WITH THIN POINTED ELASTIC
INCLUSION UNDER ANTIPLANE SHEAR

The phenomenon of abrupt change of behavior of the stress-strain state in the vicinity
of pointed thin elastic inclusions with large or small rigidity, when their moduli tend to
zero or infinity, is explained. The method of asymptotic expansion agreement is utilized
to explain this phenomenon. The method of singular integral equation and method of
mechanical quadratures are used to construct the corresponding boundary layers.

Iu-T npuxJ. npobseM MexXaHIKM i MaTEeMaTUKN Opnepoxano
im. . C. ITincTpuraua HAH Ykpainn, JIeBiB 21.06.04
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YIR 539.3

. A. Ynutko, B. H. HuknteHko

BbIHYXXAEHHbIE KOJIEBAHUSA TOHKOW 5
NbE3OKEPAMMWYECKOWU LIUWNTMHOAPUYECKOU OBOJTIOYKH
NPU BbICTPOM BPALLATEINIbHOM OBUXXEHU

B 3adaue 06 u32ubOHbBLL KONEOAHUAL MOHKOU OAUHHOU YUAUHOPUUECKOU Nbe3oKepa-
Mmuueckoll 060A0uKU, OBLICMPO 8pAWAtOWeELCE B0KPY2 COOCMBEHHOU OCU, NOAYUEHO
pewenue 8 sude Gecyuyuxr 8 OKPYIHOM HANDPABAEHUU NPAMOU U o6pamuol goan. C
Yyuemom KoHeuwHolu 000POMHOCTU MAMEPUALL 0D0L0UKU U3YUEHDL ee Pe30HAHCHbLe
rxoaebanus. IToxasano, ¥mo eausHue ObICMPOZO BPAULLHUSL 000A0UKU BbLPAHCALMNCS
8 N00aBAeHUU AMNAUMYOD KAK NPAMOU, MaK U 00pamnoll Geeywuxr eoan Oegopma-
Yuu, npuem amnaumyoa npamol 6oaHbL ocmaemcs 6Goavueld, wem amnaumyoa
00pamHOU 80AHDL.

BMMYLLEHI KONMBAHHSA TOHKOI M’€30KEPAMIYHOI LIMNIHAPUYHOI
OBOJIOHKU NPU LUBUOKOMY OBEPTOBOMY PYCI

B 3adaui mpo 32uMHI KOAUBAHHSL MOHKOL 008207 YUAITHOPUUHOL 0DOAOHKU, AKA ULBUOKO
06epmaemuvcsi HA8KOA0 8AACHOL OCT, OMPUMAHO PO3E’A30K Y BUAL0L GIHCYUUL Y KOA0B0-
MY HANPAMKY NPAMOL MA 360POMHOL X8UAL. 3 YPAXYEAHHAM CKiIHueHoi 0obpomHocmi
mamepiany 060AOHKU 8UBUEHO il Pe30HAHCHI KoausanHs. Iloka3ano, w0 nius ueudxozo
00epMarHHs 000AOHKU BUPAHCAEMDBCS Y NPULHIUEHHT amMnaimyd SK MPsmoi, max i 380-
pomuotl Gixncyuuxr xeuav deopmayii, NPULOMY AMNAIMYOa NPAMOL L8UAT 3AAUULAEMDBCS
OLABULOTI0, HINHC AMNATMYOA 360POMHOL XL8UNL.

FORCED VIBRATIONS OF THE THIN PIEZOCERAMIC CYLINDRICAL
SHELL UNDER FAST ROTATION

Solution of the problem of bending vibrations of fast rotating thin piezoceramic cylind-
rical shell has been obtained in the form of forward and backward circumferential tra-
veling waves. Resonance vibrations have been studied with the account of finite mecha-
nical quality factor of the shell. It is shown that influence of fast rotation is expressed
in the suppression of amplitudes of the both forward and backward traveling waves.
The amplitude of forward wave remains greater than that of backward wave.

Kuesn nan. yu-t nm. Tapaca IlleBuenko, Kues ITomryueno
14.07.04
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YIK 539.3
N. M. 3opiit*, P. M. Kywmrip ', M. I. CopokaTuit”

[0 OLUIHKKN TOYHOCTI PO3B’A3KIB HACTOTHUX
PIBHAHDb Y 3A0AYAX OUHAMIKU NMPYXHUX CUCTEM
3 KYCKOBO-3MIHHUMU XAPAKTEPUCTUKAMU

ITo6y0osano 3azaavHi 4acMOMHL PIBHAHHA NPYHHO20 00HOCTYNIHUACTMO20 CNEePHC-
HS 3MIHHOZ0 NONEPeuH020 mepepi3y MPu MO3008HCHIX i NMONEPEUHUL KOAUBAHHAX.
Bxazani pienanus eusedeno memodom PyHKyil enausy O0as KOHcCOLeU i cMmepiHcHis
13 3auwjemrenumu Kinyamu. Hagedeno npukaadu mouHoz0 8UZHAUEHHA UACTNOMHUX
cnekmpis.

K OLIEHKE TOYHOCTW PELLEHUA YACTOTHbIX YPABHEHUA B 3A0AYAX OAUHAMUKU
YNPYITNX CUCTEM C KYCOYHO-NMEPEMEHHbLIMU XAPAKTEPUCTUKAMU

ITocmpoenvl 00w ue wacmommusle YpasgheHus Ynpyz020 00HOCMYNEHUAMO20 CMEPHCHSA Ne-
PeMeHHO020 NONePeuHozo ceueHus NPu NPodoAbHBLL U NONEPeUHBLL KoaebaHusx. Y pasHe-
HUS 8bleedenbl Memodom PYHKYUU BAUAHUSL 04 KOHcCOed U OAN0K C 3aUeMACHHBLUU
KoHyamu. [Ipusedensv. npumeps. MOUH020 OnpedeseHus LaCMOMHBLL CNEeKmMpPos.

ON ESTIMATION OF EXACTNESS OF FREQUENCY EQUATIONS SOLUTIONS IN DYNAMIC
PROBLEMS OF ELASTIC SYSTEMS WITH PIECEWISE-VARIABLE CHARACTERISTICS

The paper presents general frequency equations of elastic one-step rod with variable
cross-section, exposed to longitudinal and transverse wvibrations. The equations are
derived by the method of influence function for cantilevers and rods with the clamped
ends. The examples of exact determination of frequency spectra are given.

Ta-1 IPUKJL. IpobsieM MeXaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. Iligctpurauya HAH VYrpainn, JIbBiB, 21.06.04

2 . . . .
Han. yu-1 «JIBBiB. OJITEXHIKA >, JIBBIB
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YIRK 539.3

O. 3. KpaBunwuH, B. ®. YekypiH

HEMIHINHA MOLENb NOLWWPEHHS MPYXXHUX 3BYPEHb
Y NPY>XHO-OE®OPMOBAHOMY KOHTUHYYMI

Poszaanymo zeomempuuHo ma Pi3uyHO HeATHIUHY mamemamuyHy modeab OUHA-
MIYHOT MeoPil NPYHCHOCMI NOYAMEKOB0 HANPYHIEHUL Min, axi niddaromsves dodam-
KOBOMY MeXaHiuHomy 30Yypennto. ¥ yill modeai UKOPUCTMOBYIOMBCA MEHIOPHI
napamempu A0KAALHO20 HANPYHCeHO-0epOPMOBAHO20 CMANHY, 86e0eHT CTNOCOBHO AK-
myarvHol He30ypenol wouieypayii mina. Ompumana AiHeapus3osaHa cucmema
ouepeHyianbHuUr PIiBHAHD ONUCYE NOWUPEHHI MAAUX NPYHCHUX 30YPeHs Yy Heoo-
HOPIOHO OehopmosaHomMy Mini.

HENMHEWHASI MOAENb PACMPOCTPAHEHUSA YNPYIUX BO3MYLLEHUNA
B YNPYro-gE®OPMUPOBAHHOM KOHTUHYYME

Paccmampusaemces zeomempuuecku U PuauuecKu HeAUHEUHAA Mamemamuieckas Mo-
Odeav QuHaMUUECKOT MeoPUU YNPY20CMU HAUAALHO-HANPANCEHHDLL mer, KOmopbvle noo-
gepzatomces OONOAHUMEAPHOMY MeLAHULeCKOMY 603MYyweruto. B amou modeau ucnoasv-
3Yyromesa meH30pHble NAPAMeMPbL AOKAABHOZ0 HANPAHCEHHO-0ePOPMUPOBAHHOZO COCTNOA-
HUA, 88eJeHHble OMHOCUMEABHO AKMYAAbHOU He803MYWeHHOU KonPuzypayuu meaa. B
pamraxr molesu NOAYUeHad AUHeAPU30BAHHAL cucmema OuPPepeHyuarvbible YypPasHeHUul,
ONUCHIBAIOULASL PACTLPOCPAHEHUE MAABLL YNPYUX 803MYWeHUL 8 HeoOHOPOoOHO Oeghop-
MUPOBAHHOM Mene.

NON-LINEAR MODEL OF ELASTIC DISTURBANCE PROPAGATION
IN ELASTICO-STRAINED CONTINUUM

Geometrically and physically non-linear model of dynamic elasticity theory for initially
strained solids, that are subjected to additional mechanical disturbance, is considered. In
the model the tensor parameters of local stress-strain state, introduced relative to the
actual undisturbed configuration, are used. In the frame of this model a linearized sys-
tem of differential equations, that describe small elastic disturbance propagation in the
non-uniformly strained solids, is obtained.

Iu-T npuxi. npobsem MexaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. Iligctpurauya HAH VYrpainn, JIsBiB 21.06.04
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YIK 539.3
A. B. AciHcbkuin

OBEPHEHA 3AOAYA TEPMOMPYXXHOCTI ANSA KPYIrNoi NIACTUHKW,
3AKPIMJEHOI NO KOHTYPY Bif KYTA MOBOPOTY

Poszaanymo mocmanosky ma mobydosy po3e’ssky obepHeHol 3a0aui 8u3HAUeHHS
HeCMAYIOHAPHOZO 0CECUMEMPULHOZO0 MEMNEePAMYPHOZO NOASL T TEPMOHANPYHCEHOZ0
CMaHY 3aKPINAEHOT MO KOHMYPY 6i0 Kyma mosopomy KpPY2a0i MAACMUHKU 34
PO3N0OLLIOM NPOLUHY MA 8EAULUHOI PAOIAABHUX NepemiteHb KOHMYPY.

OBPATHASA 3A0AYA TEPMOYIPYIFOCTU ANSA KPYTNOW NIACTUHKMW,
3ALLEMJIEHHOW NO KOHTYPY OT YI'TIA NOBOPOTA

Paccmompena nocmanosxa u mocmpoenue peweruss obpamuoli 3adauu onpedeseHus
HECMAYUOHAPHOZO OCECUMMEMPULHOZO MEMNePAMYPHOZO NOASL U MEPMOHANPAHCEHHOZO
COCMOSHUS 3AUEMACHHOU MO KOHMYPY OM Yaad MOBOPOMAE KPYeA0l MNAACTMUHKU MO
pacnpedeseruro npozuda u geautuHe pPaduUALbHBLL Nepemeu,eHutl KOHMYpPa.

INVERSE THERMOELASTICITY PROBLEM FOR A CIRCULAR PLATE FIXED
ALONG ITS EDGE FROM ANGLE OF ROTATION

Statement and construction of solution to the inverse problem on determining the non-
stationary axially symmetric temperature field and thermostressed state of a circular
plate, fixed along its edge from the angle of rotation, according to bending distribution
and the value of edge radial displacements, are considered.

Iu-T npuxJ. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. 1. C. ITinctpuraua HAH Ykpainn, JIeBiB 04.03.02
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YIK 539.3
B. I'. KapHayxos, B. I. Koanos, 0. B. PeBeHko

PO3IMPIB HECTUCINIMBOI'O B’A3KOMPY)XXHOIO LMNIHOPA NPU UOIrO
CTALUIOHAPHOMY KOYEHHI MO XXOPCTKIA OCHOBI

Odepicano anarimuunull po3s’A30K MAOCKOT Keazicmamuunoi 3adaui mpo cmayio-
HAPHT NONTAPMOHIUHT KOAUBAHHA T OUCUNAMUBHUU PO3L2Pi8 8’ A3KONPYHCHO20 He-
CMUCAUBOZ0 YUATHOPA, WO KOMUMDBCA NO HOPCMKIU OCHO8L. Bpaxosyemwvcs men-
AOYMBOPEHHS 30 PAXYHOK 2ICMePe3uUCHUT empam Yy mamepiail Yyuiinopa ma 308-
HIWHBO20 Mepmsa 8HACAI00K KOB3AHHA YUATHOPA MO AHcopcmKid ocHosl. IIposedero
NOPIBHAHHA Memnepamyp Pposdiepisy, 3ymosreHux yumu gaxmopamu. Jocaidxiero
B6NAUB MOBWUHU YUATHODPA Ha 1020 MmemnepamypHe noae.

PA3OIrPEB HEC)KUMAEMOI'O BA3KOYMNPYIroro UMnnuHarPA nPun Ero
CTALUMOHAPHOM KAYEHWM MO XKECTKOMY OCHOBAHMUIO

IToayueno anaaumuueckoe peuterue NAOCKOU Keazucmamuyeckol 3ad0auu 0 Cmayuorap-
HBLL NOAULAPMOHUUECKUL KOLLOAHUAL U OUCCUNAMUBHOM PaA30zpese 813KOYNPY2020 He-
CHCUMALMO0 YUAUHOPA, KAMAULLZOCS NO HECMKOMY OCHOBAHUNW. Yuumwieaemes menao-
00pa308aHUe 3@ CUeM 2UCMEPe3UCHBLE Nomepdb 8 mamepuaie Yuauropa U eHewHezo
mperus 8caedcmeue CKOAbICEHUS UYUAUHOPA MO dcecmromy ocHosaruto. IIposedero
cpasHerue memnepamyp pasozpesa, 8bl3BAHH020 Imumu Paxmopamu. Vccaedosaro au-
AHUE MOAWURDBL YUAUHOPA HA €20 MmemnepamypHoe noae.

HEATING OF VISCOELASTIC INCOMPRESSIBLE CYLINDER AT IT STATIONARY
ROLLING ON A RIGID FOUNDATION

The plane quasi-static problem about stationary polyharmonic oscillations and dissipa-
tive heating of viscoelastic incompressible cylinder, caused by rolling contact of the
cylinder with a rigid foundation, has been solved analytically. The temperature field of
the rolling cylinder, caused by outside friction, has been obtained and compared with
the one, caused by dissipative heating. Influence of the cylinder thickness on the cylin-
der temperature has been investigated.

Iu-1 mexaniknu im. C. II. TumorieHka OpnepsraHo
HAH VYxpaiun, Kuis 22.03.04
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YIK 539.3
O.P. Faqusmq1’2, B. C. MuxainuiwmH

MATEMATUYHE MOOENOBAHHA | AOCNIOXEHHA
HAMPYXXEHOIO CTAHY TiN1 Y NPOLIECI OXONOMXKEHHSA NPU
BUCOKOTEMMNEPATYPHOMY BIANA-I

3anponoHoeaHo 8apianm memoouKu OO0CAIOHCeHHI MePMOMEXAHIUHOL NO0BLOTHKU
Min MPU 0XO0A00NHCEHHI MNICAL SUMPUMKU 8 NPOUECT BUCOKOMEMNePaAMYPHO20 AO0-
KaAbHO20 8i0Nnany, wo 6asyemves Ha MmemoOi CKiHueHHUX eremenmis. Bpaxosano
HAABHICMD NOUAMKOBUX PO3N00INIE MeMNnepamypu ma HaANPYicerv, MepmMovymau-
8lCMb MAMEPIALY, @ MAKOHK MOMCAUBICTND U020 3MIYHEHHA. K npuraad 8usueHo
enaus yuxr Paxmopie Ha Hanpydiceno-0eopmosanuUll cmaH NOPOHCHUCTNOZ0 YUATHO-
pa npu 0xoaodxcerntl 3a PIBHUX YMO8 MEeNA00OMIHY 3 308HIULHIM cepPedosuweM.

MATEMATUYECKOE MOOEJIMPOBAHUE U UCCNIEOOBAHUE
HAMPAXEHHOIO COCTOAHWUA TEJ NMPU OXNAXAEHWUU B NMPOLIECCE
BbICOKOTEMMNEPATYPHOIO OTXXUTA

IIpedaoscen 6asupyrowulics Ha memode KOHEUHBLL dAeMEeHMO8 8APUAHM MemOoOUKU UC-
c1e008aHUSL MEPMOMEXAHULECKO20 NOBeOeHUSL Menr NPU 0XAAHCOeHUU NOoCae 8bLOEPHCKU 8
npoyecce 8bLCOKOMEMNEPAMYPHOZO LOKAALHOZO0 OMIUCULA, 8 KOMOPOM YUUMDBLBALMCS HA-
AudUe HAUAABHBLL DacnpedeseHutl memnepamypsvl U HANPAHCEHUU, MEPMOUYECMEU-
MeAPHOCTD MAMEPUALL U B03MOHCHOCTD €20 Ynpounenus. B kauecmee npumepa usyue-
HO sAuAHUE IMUX HAKMOPO8 HA HANPAKCEHHO-0ePOPMUPOBAHHOE COCTMOAHUE NOA00 YU-
AUHOPA NPU OXAAHCOCHUU NPU PABAUUHBLEL YCAOBUAX MENA000MeHa C sHewHel cpedol.

MATHEMATICAL MODELING AND INVESTIGATION OF STRESS STATE OF SOLIDS
UNDER THEIR COOLING IN THE PROCESS OF HIGH-TEMPERATURE ANNEALING

A variant of method, based on the finite element one, is proposed for investigation of
thermomechanical behavior of solids during cooling after endurance in the process of
high-temperature local annealing. The initial temperature and stresses distributions,
thermal sensitivity and possibility of material hardening are taken into account. As an
example, the influence of these factors on the stress-strain state of a shallow cylinder
during cooling either under conditions of convective heat transfer with the environment
or in some three-layer cylindrical system is studied.

Tr-1 IIPUKJL IIpo0JIeEM MeXaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. Iligctpurauya HAH VYrpainn, JIbBiB, 12.02.04

2 . .
ITonmitexnika Onogascbka, Omoge, Iloabima
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B. C. NMonosun4

AHATITUKO-YNCITOBUN PO3B’A30K 3A0AYI TENNOMNPOBIOHOCTI
TEPMOYYTJ/IMBOI CTIHKM 3A YMOB KOHBEKTUBHOIO TEMNIOOBMIHY

Ompumano ma NOPieHAHO AHAAIMUKO-YUCA08UL | MOUHUYU PO368’a3ku 3aday men-
A0MPogI0HOoCME 04 MePMOUYMAUBOT MOCKOT, YUATHOPUUHOT Mma cepUuuHOl CMIHOK
30 YMO8 KOHBEKMUBHOZO MENA000MIHY uepe3 00medxcytoui mosepxHi. Jocaidxcerno
8NAUE MEPMOUYMAUBOCTNE MAMEPIAAY HA BEAUYUHY MA Xapaxmep Po3nodiny mem-
nepamypu. Bemanosaeno, 3a axux padiycie i moswun YuriHOpuuHol i chepudroi
CMIHOK 1Xx memnepamypy 3 noxudxoro 0o 1% moxcua odyucarosamu 3a PHopmYy.Lot0
O0as memnepamypu Yy unadky nMAocKoi CMIHKU.

AHAIIUTUKO-YUCNEHHOE PELLEHME 3A0AYU TEMNNONPOBOOHOCTU
TEPMOYYBCTBUTENbHOWU CTEHKHM NPU YCNOBUAX KOHBEKTUBHOIO TEMJIOOBMEHA

IToayueno u mposedeno cpasHeHUue AHAAUMUKO-UUCAEHHOZO U MOYHO020 peuwleHul 3aday
menaonposodHocmu 0as MepMOUYECMBUMEAbHOU NAOCKOU, YyusuHdpuieckou u cgepu-
4ecKOU CMeHOK MPU YCA08UAX KOHBEKMUBHOZO MeNnLoo0meHa ueped 02PAHUUUBAIOU UE
nogeprrocmu. ¥ccaedosaHo sausHUE MEPMOUYECTNBUMEABHOCTNU MAMEPUALL HA BeAU-
YUHY U xapaxmep pacnpedeieHus memnepamypsvl. Yemanosieno, npu Kaxux paduyce u
moawune Yyusuropuueckoli u cgepureckolti CmeHoK UX memnepamypy ¢ nozpeurnoc-
muto, mervwel 1%, MOHCHO BbluUCAAMD MO Popmyse memnepamypsvl 0a4s NAOCKOU
cCmenKu.

ANALYTIC-NUMERICAL SOLUTION OF HEAT CONDUCTION PROBLEM
FOR THERMOSENSITIVE WALL UNDER CONDITIONS OF CONVECTIVE HEAT TRANSFER

Analytic-numerical and exact solutions of heat conduction problem for thermosensitive
plane, cylindrical and spherical walls under conditions of convective heat transfer at
bounding surfaces are obtained and compared. The influence of thermosensitivity of the
material on a grade and a character of the temperature distribution is investigated. The
radius and the thickness of cylindrical and spherical walls, for which their temperatu-
res can be calculated using the formula for the plane wall temperature with an error
less than 1%, are determined.
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