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B. J1. Makapog', I. I. Jemkig’

3B’A30K IHTEPI'!OHFILI,IVIHI/IX IHTEMPAJNIbHUX NTAHLUIOrOoBUX APOBIB
3 IHTEPNONAUIMHUAMU TNAACTUMU NAHUIOroBUMU OIPOBAMU

Bydyemwcs i docaidxncyemupes tHMePnoAsyitiHul iHmezpasvrull aanyrozosull 0pio,
AKUU € NPUPOOHUM Y3AANbHEHHAM THMEPNOAAYIUHO20 AaAHY10208020 OpobYy. Bra-
3aHO ONMUMANLHUT 8UOTP NOCAIO08HOCTL THMEPNOAAYIUHUX 8Y3.A18.

CBA3b UHTEPMNONAUNOHHBIX MHTEMPANBHbIX LIEMNHLIX APOBEN
C UHTEPNONALUMNOHHbIMU BETBALLMMUCA LLENHBIMKU APOBAMU

Cmposames u uccaedyiomes UHMePNOAAYUOHHDle UHMEePALbHBLe YenHble 0PoduU, KOmo-
pble ABAANOMC eCMecmseHHbLMU 0000UEHUAMU UHMEPNOAAYUOHHBLL YenHblr O0pobei.
Yrasan onmumasvsHuiil 86L00p NOCAe008AMEALHOCTIU UHMEPNOAAYUOHHBLL Y3A08.

ON CONNECTION OF INTERPOLATING INTEGRAL CONTINUED FRACTIONS
WITH INTERPOLATING BRANCHED CONTINUED FRACTIONS

Interpolating integral continued fractions, being the mnatural generalization of
interpolating continued fractions, are constructed and investigated. The optimal choice
of the interpolating knots sequence is indicated.

" Iu-1 maTemaTury HAH Yxpainu, Knis, OpnepsraHo
2 Han. yu-1 «JIBBiB. MOJIiTEXHiKaY, JIBBIB 25.04.08
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B. O. MNenux

YMOBW EHEPFOQOMIHAHTHOCTI | CNELIAIIbHUN
OPTOHOPMOBAHWW BA3UC CEHA-BITTEHA

Ompumano eexmueni zeomempuini ma Hiauuni ymoeu iCHY8AHHA 810N0810HOCMI
migxe cninoprum noaem Cena— Bimmena i nosem cneyiaibHoz0 0PMOHOPMOBAHOZO
penepa © Ha Uil ocHo8l 0ogedeHo, W0 MaKa 8i0N0GIOHICTMD NPU NOPYULEHHT YMO8U
enepP2o0oMIHAHMHOCT ICHYE Y NPOCMOPI-UACT He CKPL3b.

YCNoBUsA SHEPTOAOMUHAHTHOCTU U CMEUUAIIbHBLIN
OPTOHOPMUPOBAHHbIA BA3UC CEHA-BUTTEHA

IToayuensvt agpexmusnvie eeomempuueckue u Puauueckue YCA08USL CYULLCTMBOBAHUS
coomgemecmeus mexdy cnunoprvim nosem Cena— Bummena u mnosem cneyuaibHozo
OPMOHOPMUPOBAHHOZO Penepa U HA IMOM OCHO8AHUU O0KA3AHO, ¥MO MaKoe coomeem-
cmeue NpuU HAPYWEHUU YCA08Ul IHeP2O0OMUHAHMHOCTIU CYUecmsyem 6 mpocmpaH-
cmee-epemenu He gesde.

DOMINANT ENERGY CONDITION AND SEN — WITTEN SPECIAL
ORTHONORMAL FRAME

Efficient geometric and physical conditions for existence of correspondence between the
Sen — Witten spinor field and special orthonormal frame have been obtained, and on
this basis it was proved that such correspondence under violation of dominant energy
condition exists not everywhere in the space-time.

Iu-T npuxi. npobsem MexaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. Ilinctpuraya HAH Yxpainn, JIsBiB 11.04.08
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®. IM. MpuropsiH

O PACLUENNEHUN NIMHENHbIX HECTALIMOHAPHbIX CUCTEM
ANPOEPEHLUUATIbHBLIX YPABHEHUN

Mampuunvim acumnmomuueckum memodom pewaemcs 3adaua 0 pPacuyenteHuu
AUHETUHBLL HeCAYUOHAPHBLE cucmem OuPpepeHyuarvhvl ypasuenuti m -20 mo-
pAOKAa HA M He3a8UCUMDBLL YPasHeHUl nepsozo mopadka & cayuae, Kozda codocm-

8eHHble 3HAUCHUS ui(‘t) 0, i=1,...,n, 1 €[0,/], mampuyst U(t), onpedersemoii

ucxrodnou cucmemoti OugPepeHyuaisbHbvim YpasrHerull, moxcodecmeenHo pPasHbL.

NMPO PO3LLEMNEHHSA NIHIMHNX HECTALIOHAPHUX CUCTEM
AONOEPEHUIANBbHUX PIBHAHb

Mampuunum acumnmomuyHum memodom po3e’A3aHo 3a0auy NPo Po3usenients ATHIt-
HUX HECMAYIoHAPHUX cucmem OuPepeHyiarbHUX PIBHAHD N-20 NOPAOKY HA N He3arednc-

HUX PIBHAHD MEPULOZO NOPAOKY Y 6unadky, Koau eaacHi snauenns W;(t1)=0, t=1,...,n,
t€[0,/] mampuyi U(t), axa eudnHawaemsvcs uxiOHow cucmemoro OugepeHyiaibHUX
PLBHAHD, TMOMONCHO PIBHI.

ON SPLITTING OF LINEAR NON-STATIONARY SYSTEMS
OF DIFFERENTIAL EQUATIONS

The problem of splitting linear of non-stationary differential n -order equations into n
independent equations of the first order is solved by the matrix asymptotic method in
the case when eigenvalues p,(t) # 0, t© €[0,(], of the matrix U(t), which are determi-

ned by the input differential equation, are identically equal.

Epesan. roc. kosnemx ITomryueno
nHpopmaTuky, EpeBaH, ApmMeHnsa 20.03.07
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YK 517.956
C. IN. NaBpeHtok, O. T. MNaHat

HEOBMEXEHICTb PO3B’A3KIB OA4HOIO rrnepPsOJIIYHOIo
PIBHAHHA TPETbOIO NMNOPAAOKY

BcmanosaeHo ymosu, npu AKux pose’s3ox 3miulanoi 3adaui 0as 0esaK020 HealHil-
HO20 2inepOOATUHO20 PIBHAHHA MPEMb020 NOPAOKY CMAE HeOOMEeHCeHUM Y CKIHUEH-
HUU MOMEHM Yacy.

HEOIPAHUYEHHOCTb PELLEHUA OOHOIO NMMNEPBOJIMYECKOIO
YPABHEHUA TPETBEIO NOPALOKA

Haiidenst ycaosus, npu komopwvlxr peuleHue cmeuarnoll 3adauu 041 00H020 HeAUuHeluH020
2UNePOOAUYECKO20 YPABHEHUS MPEMbez0 NOPAOKA CMAHOBUMCS HEOZPAHUUEHHBLM 8 KO-
HeUHBLU MOMEHM 8PeMEHU.

UNBOUNDEDNESS OF SOLUTIONS OF ONE HYPERBOLIC
THIRD ORDER EQUATION

Some conditions are obtained which provide unlimited solution of mixed problem for
one nonlinear hyperbolic equation of the third order at the finite time.

JIpBiB. Han. yH-T imeHi IBana Ppanka, JIbeis Opnepsxano
18.03.08
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Bb. M. NogneBcbknin

YUCEJNbHE PO3B’A3YBAHHA OEAKUX OBOMAPAMETPUYHUX
3A0AY HA BJTIACHI 3HAYEHHA

Pozeasdaemoves imepayitinull arzopumm 3HAX00HCeHHs 8AACHUX 3HAUEHb anzedpa-
TuHOT 0gonapamempurHol CneKmpaivbHoi 3adaui, 8 AKOMY BUKOPUCMOBYEMBCS Me-
mod Hvtomona ma egexmusna wuceavrha npoyedypa obuucienns noxionot eid de-
mepminanuma. Hagedeno vucaosi npuxaadu.

YUCNEHHOE PELUEHUE HEKOTOPbIX OBYXMAPAMETPUYECKUX
3A0AY HA COBCTBEHHbIE 3HAYEHUA

Paccmampusaemes umepayuonusvitl aaz0pumm Haxodc0enHus co6CMEeHHBLX 3HAUeHUU
anzebpaureckoli 08Yxrnapamempuueckol CnekmpaivHol 3a0auu, 8 KOMOPoOM UCNOABIY-
emca memod Hutomoua u aexmusnas ducienHas npoyedypa ebluucienHus npoussoo-
Hoti Demepmunanma. IIpusedensv. vucienHble NPUMEDDL.

NUMERICAL SOLUTION OF SOME TWO-PARAMETER
EIGENVALUE PROBLEMS

The iterative algorithm for determination of the eigenvalues of algebraic two-parameter
spectral problem using Newton’s method and mnew efficient numerical procedure for
calculation of the derivative of the determinant is considered. Numerical examples are
given.

Tu-T npuxJ. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. IlincTpuraua HAH Ykpainn, JIeBiB 16.10.07
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J1. 1. XopouwyH

TEPMOOUHAMUYECKUE N CTATUCTUHECKUE OCHOBBbI
TEOPWUU YNPYITOBA3KOMMNACTUYECKOIO
AE®OPMUPOBAHUA U YIIPOYHEHUA MATEPUAIIOB

ITpedaoxcenv, mepmodurHamuuecKu U cmamucmuueckull memoodvb. NOCMPOEHUS
onpedeasitowuxr YpasHeHull YNPY20813KONAACMULECKO20 OefopMUPOBAHUL U
YNPpoUHeHUs mamepuaros. B ocnosy mepmodunamurecrxozo memoda noioxHceHdbl 3a-
KOH COXPAHEHUS IHePeUU, YPABHEeHUS OANAHCA IHMPONUU U B03HUKHOBEHUS IH-
MPONUU NPU HAAUUUU CAMOYPAEHOBEULEHHBLL BHYMPEHHUL MUKPOHANDIANHCEHUL,
KOMOPbLE TAPAKMEPUIYIOMCSL CONPAHCCHHBLMU NAPAMEMPAMU YNPOUHEHUS. 3a68U-
cumocmu mexnc0y mepmoOUHAMULECKUMU NOMOKAMU U CULALMU, KOMOPbLE caedytom
U3 HeOMPUYAMEAbHOCTNU B03HUKHOBEHUS IHMPOnuL U ydosremeopsaiom o600u,eH-
Homy mpuryuny Ou3azepa, a makdice COOMHOULEHUSL MEPMOYNPY20CMU U 8bLPaAHCe-
Hue 0 IHMPONUU, KOMopble credyiom U3 3aKoHA COXPAHEHUS IHePeUU, COCTMAB-
asrom odbwue onpedeasroujue ypasrnenus. Konkpemusie onpedeastoujue ypasHeHus
NoAYUEeHbL HA OCHO8e NPpedcmasienHusi CKOPOCMU PACCesHUS IHeP2UU 8 sude CYMMbl
08Yx COCMABAAIOUWUX, KOMOPHLE ONUCHIBAIOM MPAHCAAYUOHHOE U UIOMPONHOE
YNpouHeHue U ANNPOKCUMUPYIOMCA CMENeHHBLMU U 2UNePOOAULECKU-CUHYCOU-
OanvHbimu 3aKoHaMU. Vcxo0s U3 cmoxracmuueckuxr MuKpocmpykmyprulx npeo-
cmasaerull, onpedeastoujue Yypasrenus ynpyzosszxoniacmuieckozo deghopmuposa-
HUS U YNPOUHEHUS CMPOAMCSI HA OCHO8E AUHEUHOU Mm00eiu mepmoynpyzocmu U
Heaunellnol modeau Makceeara coomeemcmeeHHo OAsl WAPO8bLE U 0e8UAMOPHBLL
COCMABAAOUWUL MUKPOHANPANUCEHUU U Mmukpoleopmayuii. Pewenue 3adauu 06
appexmusHsblr c8olicmeax u HANPAHEeHHO-0eOoPMUPOBAHHOM COCTNMOAHUU MPex-
KOMNOHEHMHO20 MAMEPUALL, NOCMPOEHHOe C NpuMeHeHuem KOMOUHUPOBAHHOU
cxemvt Poixma — Peiicca, npusodum k onpedeasrowum YypasgHeHUsM, KOMOPble o
gpopme cosnadaiom ¢ AHAAOZUUHBLMU YPABHEHUAMU, NOCTNPOEHHBLUU MePMOOUHA-
MmurecKum Memodom.

TEPMOOUHAMIYHI | CTATUCTUYHI OCHOBU TEOPII
NPYXXHOB’A3KOMNMACTUYHOIO AE®OPMYBAHHA | 3SMILULHEHHA MATEPIANIB

3anponoHo8arHo mepMmoOUHAMIYHUL T cmamucmudHull memodu nodydosu sUZHAUAALHUL
PIBHAHD NPYHCHOE AZKONAACMUUHO20 OeoPMYB8AHHA 1 3MiYyHeHHs mamepianis. B ocnosy
MepMOOUHAMIUHO20 MemOodYy NOKAAOeHO 3aKOH 30epedceHHs eHepeil, PIBHAHHA OaAaHCY
eHmponii i BUHUKHEHHS eHMPONIi nNpu HAAEHOCMI CAMO3PIBHOBAHCEHUX BHYMPIULHIX
MIKPOHANPYHCEHD, WO XAPAKMEPUSYIOMBCS CNPAHCEHUMU NAPAMEMPAMU 3MIYHEHHS.
3anexnHcHocms MiHe MepPMOOUHAMIYHUMU NOMOKAMU T CULAMU, WO CA0Ytomb 3 Hesld em-
HOCMI BUHUKHEHHA eHmpPonii i 3a008iMbHAIOMb Y3azaibHenomy npunyuny Onaazepa, a
MAKOH CNIBBIOHOWEHHA MEePMONPYHCHOCME © 8UPA3 OAL eHmpPonii, wo caidyroms 3 3a-
KOHY 30epescenHns enepeil, ckaadaoms 3a2anbHi 6U3HAUAALHE PIBHAHKA. Konkpemui eu-
3HAUAALHT PIBHAHHA OMPUMAHT HA OCHO8L MPedcmasieHHs UBUOKOCMI PO3CIAHHA eHep-
21l Yy euanadi cymu 080x ckaadosux, AKI ONUCYOMb MPAHCAAYILHE T 130MPONHe 3MIY-
HeHHS Ma ANPOKCUMYIOMBCA cmenenesum i 2inepbosiuHOCUHYCOIOANbHUM 3AKOHAMU.
Buxodauu 3 cmoxacmuuHux MIKPOCMPYKMYPHUX YA6AEHb, 6USHAUAALHL DPIBHAHHA
NPYACHOB’ A3KONAACTNUYHO020 0ePOPMYBAHHA 1 3MIYHEHH OYOYOMbCS HA OCHOBE ATHIUHOTL
modeai mepmonpyrcHocmi i HeaiHitinol moleai Maxceeanra 8i0N08I0HO 04 UWAPOBUX
0eglamopPHUX CKAAO08UXT MIKPOHANPYHCeHDb 1 Mmikpodepopmayiti. Posg’sazox 3adaui mpo
efexmusHi saacmusocmi i HAnpPYx*ceHHo-0ePOPMIBHUL CMAH MPHLOLKOMNOHEHMHOZO0
mamepiary, nod6ydosaHull 3 3acMOCY8aHHAM KOMOIHOBaHOT cxemu Polixma — Peticea,
npueodums 00 BUHAUAABHUX DPIBHAHD, W0 cNIBNA0AOMb N0 HOPMI 3 AHAA0IUHUMU PI8-
HAHHAMU, NOOYO08AHUMU MEePMOOUHAMILHUM MemOOOM.

THERMODYNAMIC AND STATISTICAL PRINCIPLES OF THE
THEORY OF ELASTOVISCOPLASTIC DEFORMATION AND
STRENGTHENING OF MATERIALS

6



The thermodynamic and statistical methods for constructing the constitutive equations of
elastoviscoplastic deformation and strengthening of materials is proposed. As a basis of
the thermodynamical method the energy balance law, the equations of entropy balance
and entropy initiation are assumed in the presence of self-equilibrated internal micro-
stresses, which are characterized by the coupled strengthening parameters. The general
constitutive equations consist of the relationships between thermodynamical flows and
forces, which follow from mon-negativeness of entropy initiation and met the gene-
ralized Onsager principle, as well as the thermoelasticity relationships and the expres-
sions for entropy, which follow from the energy balance. The concrete constitutive equ-
ations are obtained basing on representation of the energy dissipation rate as a sum of
two constituents, which describe the translational and isotropic strengthening and are
approximated by power and hyperbolic sinus laws. Starting with the stochastic micro-
structural conception, the constitutive equations of elastoviscoplastic deformation and
strengthening are built basing on the linear model of thermoelasticity and the nonlinear
Maxwell model for spherical and deviator components of microstresses and micro-
strains, respectively. Solution of the problem on effective properties and the stress-strain
state of three-component material is constructed using the combined Voigt — Reuss
scheme and leads to the constitutive equations coinciding in the form with analogous
equations constructed by the thermodynamical method.

V-1 mexanukn um. C. II. TumornteHKo ITomryueno
HAH Vxpannsl, Knues 03.03.08



ISSN 0130-9420. MaTt. metogu Ta ¢is.-mex. moas. 2008. — 51, Ne 3. — C. 69-79. —
Bi6aiorp.: 18 Haze. — Ykp.

YIK 539.376

A. O. KamiHcbkun, M. ®@. CeniBaHos, 0. O. YopHoiBaH

BU3HAYEHHA E®PEKTUBHUX XAPAKTEPUCTUK B’A3KOMNPYXXHOIO
KOMMNO3WUTA, PENAKCALLIA KOMIMOHEHTIB AKOIro ONMnNCyY€eTbCA
EKCNMOHEHTAMM PISHUX OPOBOBUX MNOPALKIB

Pozeasnymo 3adauy npo onmumarvhull onuc 6 a3KonpYIcHUL saacmusocmetl Kom-
no3uUmMi8, Wo cKAa0aIOMbCA 3 KOMNOHEHMI8 3 6 AZKONPYHICHUMU BAACTNUBOCTNAMU.
Ha ochost memody nepemsopernsa Jlanaaca — KapcorHa ma payioHaibHOT anpoKcu-
Mmayli nobydosano anzopumm 36e0eHHs PYHKYIU, WO ONUCYrOmMbd 8 A3KONPYICHI
8AACMUBOCTT MAMPUYL Ma HANOoeHI08aua, 00 PyHKYil o00Hoz20 Kaacy. Ompumana
Mmemoouka moxce 6YmMuU suKopucmana 0as CnNPoweHHs po3e’a3anns 3a0ay ATHItHOT
meopti 8’ azkonpyxchocmi. Ax npuraad poszasnymo 3adauy npo 3eederus PyHKYIL
8’ a3konpysxcrocmi 00 001020 KAACY 8 0OHOHANPAMACHO APMOBAHOMY KOMNOZUMS.

ONPELOENEHUE 3P®EKTUBHbLIX XAPAKTEPUCTUK BA3KOYNPYIroro
KOMNO3UTA, PENAKCALIUA KOMNOHEHT KOTOPOI'O ONMUCbLIBAETCA
OKCMOHEHTAMU PA3HbIX OPOBHbIX NOPAOKOB

Paccmompena 3adaua 06 onmumasbHOM ONUCAHUU 8A3KOYNPY2UX C80LCME Komnoduma,
cocmoswezo U3 KOMNOHeHM ¢ 8sa3koynpyzumu ceovcmeamu. Ha ocrosaruu memoda
Jlanaaca — Kapcona uau onepamopHozo memodd U DPAYUOHAALHOU aANMPOKCUMAYUL
nocmpoer aszopumm npugedenusi GYHKYUL, ONUCHLBAIOWUX Bi3KOYNPY2ue ceolicmasa
MAMPUYDBL U HANOAHUMEAR, K PYHKYUU 001020 Kaacca. IToayuennas memodukra modxcem
ObLMb UCNOABL30BAHA OASL YNpoweHus pewerus 3adauw auHelHnol esasxoynpyzocmu. B
Kauecmee npumepa paccmompena 3adaua o npusedenuu PYHKYUU 813KOYnpYyzocmu O0as
00HOHANPABACHHO APMUPOBAHHOZO KOMNOZUMA K 0OHOMY KAACCY.

DETERMINATION OF EFFECTIVE PROPERTIES OF VISCOELASTIC COMPOSITE WITH
RELAXATION OF COMPONENTS IN A FORM OF DIFFERENT FRACTIONAL EXPONENTS

The problem on wviscoelastic properties’ optimal description of viscoelastic components’
composite is studied. An algorithm is constructed to reduce viscoelastic functions of
matrix and reinforcement to the functions of the same class, using the Laplace — Carson
transform or operator method and rational approximations. This method can be used to
simplify the solution of viscoelastic problems for composite bodies. As an example the
problem of viscoelastic function reduction to the same class for unilateral composite is
given.

Iu-1 mexaniknu im. C. II. TumorieHka Opnepskano
HAH VYxpaiun, Kuis 21.12.07
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E. B. Jong, O. MN.YepsuHko, N. K.CeH4eHkoB

TENNOBASA HEYCTOUYNBOCTb CITIOUCTON BA3KOYNPYION
NPAMOYrOJlIbHOW NPU3MbI NPU BbICOKOYACTOTHOM
COABUITOBOM HATPYXXEHUU

B pamxax cessannoli 3a0avu mepmossizKoOynpyzsocmu ¢ NOMOWDBIO UUCEABHOZO MO-
O0eauposaHus uUccAedo8aHa MePMUYECKas HeYcmouuusocms npu OUCCUNAMUSHOM
pasozpese NPAMOY2ONLHOU NPUMbL, COCMABAEHHOU U3 MEOHBLL U NOAUIMUAEHOBBLL
UAU NOAUMEMUAMEMAKPULATNOBLLL cA0es. [Ipusma noddaemcs 6b.COKOULACTMOMHO-
MY CUAOBOMY UAU KuHemamuuyeckomy cosuzy. Ycmanoeaero, 4mo Oas cayuas
NOAUIMULCHA MEPMULECKAL HEYCMOUUUBOCTND UMeeM MECMO 8 YCAOBULX CULOB0Z0
HA2ZPYHEHUA U Omcymemeyem npu KUHeMAmuueckom, a 8 cayuae nosumemuime-
MAKPULAMA HEYCMOUYUBOCTIL UMeem MeCMO 8 000UX CAYUASL HAzPYdHceHUs. Imo
00YCA08ACHO HAAUUUEM YUACMKOS YBeaudeHUus ¢ memnepamypol c08uz080u u
00BemHOlt nodamausocmeti nomepeti 0as xa#0020 U3 noaumepos. Buisisreno, umo
Kpumuueckue 3HAYeHUL MePMULeCKOU HeyCcmouuugocmu npusmsvl ¢ Memasruiec-
KUMU CAOAMU CYUWCMBEHHO 8blule, uem 00HOPOOHOU. Kpome mepmuueckol He-
YCmouuusocmu, 803 MONCHA MePMOPE3OHAHCHAS HeYCMOUUUBOCMD, C8L3AHHASL CO
CKAUKOM C HUNCHET HUSKOMeMNePamypHOU 8emKu HA 8bLCOKOMeMNepamypHy.

TEPMIYHA HECTIAKICTb LUAPYBATOI B’A3KOMPYXHOI MPAMOKYTHOI MPU3MU NPU
BUCOKOYACTOTHOMY 3CYBHOMY HABAHTAXEHHI

B pamxax 36’s3anol 3a0aui mepmos’a3KonpyricHocmi 3a 00Nnomoz2010 HUCeABHO20 MOOe-
N108aHHSA 00CAI0HCEHO MepMIUHY HecmilKicms Npu OUCUNAMUBHOMY PO3L2Piel NPAMO-
KYMHOT NPU3MU, CKAA0eHOT 3 MIOHUX T NOATEMUNEHOBUX AOO0 NOATMEMUAMEMAKPUALIMO-
sux wapis. IIpusma middaemspcsa BUCOKOUACTIOMHOMY CULOBOMY QOO KIHeMAMUUHOMY
3cysy. Bemanosnero, wo 0as eunadky nosiemuneny mepminiHa HeCmilKicms MAE MicYe
3@ YMO8 CUA0B020 HABAHMANCEHHA T 8I0CYMHA NPU KIHEMAMUUHOMY, G Y 8UnadxKy noai-
MEMUAMEMAKPULATY HeCMIUKICMb Mma€e micye 8 000x sunadxaxr HasarmaxcewHs. Lle
no8’A3YEMbCA 13 HAABHICNIO OIAAHOK 3POCMAHHI 3 MeMnepamyporo 3cYys8Hoi i 00’ emHoL
nodamausocmetl empam O0as KOHCHO20 3 noaimepis. Bussnieno, wo KpumuuHni 3HaueHHs
MepMIuHOl HecmitKocmi NPUIMU 3 MEMANEBUMU ULAPAMU CYMMEBD 8UWT, HidHC Oasl 00-
HOPIOHOT. Kpim mepmiunoi Hecmillkocmi, MOHCAUBA MEPMOPE3OHAHCHA HeCmiuUKicmy,
n06’A3aHa 31 CMPUBKOM 3 HUNCHDLOT HUIBKOMEMNePAMYPHOT 8iMKU HA 8UCOKOMeMNnepa-

THERMAL INSTABILITY OF LAYERED VISCOELASTIC RECTANGULAR
PRISM SUSTAINING HIGH FREQUENCY SHEAR LOADING

Thermal instability under vibration heating of a cooper — polyethylene layered prism is
studied within coupled thermoviscoelasticity using the finite element simulation. The
prism is subjected to the high frequency shear force or cinematic load. It is established
that in the case of polyethylene the thermal instability occurs under force load and it
does not take place under cinematic one. But for PMMA layers thermal instability takes
place for both loads. This effect is associated with the existence of temperature interval
of growing dependence of shear and volume loss compliance or modules. It is estab-
lished that critical values of thermal instability of layered prism are sufficiently higher
than the homogenous one. In addition, there is thermal resonance instability caused by
jump of thermal state from low to high temperature branch of soft type resonance
characteristic.

Vu-1 mexanukn um. C. II. TumomieHko ITosmyueno
HAH Yxpannsr, Knues 26.11.07
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B. . Kaphayxos', B. M. Cuuko?, A. C. KapneHiok’

BIUAHUE ®U3UNYECKOWU HENUHEWHOCTU }
HA PE3OHAHCHbIE KONEBAHUA U QUCCUNATUBHbLIU
PA3OrPEB HEYMPYIMX NPSAMOYIOJibHbIX MJIACTUH

Ha ocnoge konyenyuu KomnaeKcHsvlx rapaxmepucmux dana nocmanosxa HeauHeli-
HBLL CONPANCEHHBLLL 3000Y% O 8bIHYMCOCHHBLL PE3OHAHCHBLLL KOAeOAHUAX U Juccuna-
MUBHOM PA30zpese HeYNPYuUx NAACMUH U3 HUEUUECKU HeAUHEUHBLL MAMEPUALO8,
Onsi KOMOPHLLT OelicMmeumesvHas U MHUMASL HACTNU MEXAHUUECKUXL KOMNACKCHBLL
xapaxmepucmux 3asucam om amnaumyod degopmayuti. [Ipedcmasrensv. uucaenHo-
anarumureckue memo0svl peueHuss YKa3aHHbLL HeauHelinsvlx 3adau. ITposeden ana-
AU3 BAUAHUA PUBULECKOU HeAUHeUHOCTU HA amMnaumyoHo- U memnepamypHouac-
momubsle xapaxmepucmuku u Ha KodPPuyuenm OemnPuposarnus KoredaHUul nps-
MOYZOABHBLL NAACTUH.

BMMUB ®I3UYHOI HENIHINHOCTI HA PE3OHAHCHI KONUBAHHSA | QUCUNATUBHUA
PO3ITPIB HEMPYXHUX NMPAMOKYTHUX NMJIACTUH

Ha ocHo8i KOHuenyii KOMNAEKCHUX Xapakmepucmux mnodaHO MNOCMAHO8KY
CNPAHCCHUX HeATHIUHUX 3a0aY NPO 8UMYULEHT PE3OHAHCHT KOAUBAHHA 1 ducuna-
MUBHUL PO3iePl8 HENPYHCHUX NPAMOKYMHUX NAACNUH 3 HIZUYHO HeATHIUHUL
mamepianig, 04 AKUX O0UCHA Ma YABHA YACMUHU MEXAHIUHUL KOMNACKCHUX
rapakmepucmux 3asexcams 810 amnaimyod Oegopmayiti. Hasedeno uuceavHo-
aHaAiMuuni memoou Po36° A3Y8AHHSA BKAZAHUX HeAtHiuHuUxX 3adau. IIposedeno
aHaNL3 8NAUBY PI3UUHOL HeATHIUHOCMI HA AMNAIMYOHO- Ma memnepamypHo-
YACMOMHL XApPaKxmepucmury i Ha KoePiyienm Oemn@ipysanns KOAUBAHD NP~
MOKYMHUL NAACTNUH.

INFLUENCE OF PHYSICAL NONLINEARITY ON RESONANT VIBRATIONS AND DISSIPATIVE
HEATING OF INELASTIC RECTANGULAR PLATES

On the base of conception of complex characteristics the coupled problems on the forced
resonant vibrations and dissipative heating of inelastic plates of the physical nonlinear
materials are considered. The real and image parts of complex material depend on the
amplitudes of deformations. The analytical and numerical methods of solution of the
nonlinear problems are given. The analysis of influence of physical nonlinearity on the
amplitude- and temperature-frequency characteristics and damping coefficients of vib-
rations of rectangular plates is given.

1
Vu-t mexaunkn um. C. I1. TumorieHko
HAH VYxpaunsl, Kues,

® Hukomaes. roc. YH-T ITosyueno
uM. B. A. CyxomsmHckoro, Hukosaen 12.03.08
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N. T. CenesoB

9BOJIIOLUNOHHOE YPABHEHUE PACINTPOCTPAHEHUA MOBEPXHOCTHbIX
rPABUTALUNOHHbIX BOJIH NPU HAITMYNU AOHHOIO BO3BYXOEHUA

Buvigedeno 280410YUOHHOE YPasHEHUe, ONUCHLBAOULee PACNPOCMPAHEHUE TNOBEPX-
HOCMHBLL HeAUHEUHO-OUCTePLUPYIOUUXL 80AH 8 HUOKOCTMU KOHEUHOU 2AYOUHBL NPU
8030YydcO0eHuUU 00HHOU nosepxrHocmu. Bvieod ocHosan Ha memode cmenenHHbvlr psidos
U acumnmmomuyeckom axarude. Ha amot ocHose 8 uacmuom cayuae uccaedosaro
sauanue nodamaugocmu Oxa 8 sude ynpyz020 ocnosanusl Bunkaepa u 6oaee obw,ezo
ocHosaHus IlacmepHaka Ha neperoc 80AH080U IHEPeUL.

EBOMIOUIWHE PIBHAHHSA NOLUMPEHHSA MOBEPXHEBUX MPABITALIAHUX XBUIb 3A
HAABHOCTI AOHHOIO 36YPEHHA

Bugedeno esoatoyitine PIBHAHHA, WO ONUCYE PO3NOBCIOONCEHHI NOBEPILHEBUL HEATHIUHO-
Jucnepzyrouuxr xéuasb Yy plouni CKiHUeHHOL 2AUOUHU Npu 30ypenni 0oHHOT nogepxri. ITo-
6ydosa rpynmyemscs Ha memodi cmenenesux padie ma acummmomuuromy anaaidi. Ha
Yill OCHO8I 8 uacmkogomy eunadxy 0ocaidxiceno enaug nodamausocmi OHa Yy eu2asdl
npYHcHoTl ocHosu Binxaepa 1 6invwe 3a2aavroi ochosu [lacmepraka Ha nepeHecenHs Xeu-
Ab0BOT eHepe2ii.

EVOLUTION EQUATION OF SURFACE GRAVITY WAVE PROPAGATION
IN THE PRESENCE OF BOTTOM EXCITATION

The evolution equation describing surface nonlinear-dispersive waves in the fluid of fi-
nite depth under excitation of the bottom surface is derived. Derivation is based on the
power series method and asymptotic analysis. On this basis the influence of bottom
compliance in the form of Winkler elastic base and more general Pasternak base on the
transport of wave energy is investigated.

Vu-T rupnpomexanukyu HAH Yrpannsr, Kues ITomryueno
14.05.08
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H. . Bancdenbg, . A. MNMonos, C. [1. CaneHko

BU3HAYEHHA XBUNbOBOIO NONA YCEPEAUHI MOPOXHMUCTOIO
KOHYCA 3 BUPI3OM Y3[OBX TBIPHOI

Memoto 0ocaidxcennsi € BUSHAUEHHS XB8UNBOBOZO NOASL Ycepeduni 4acmuHU KOHIUHOT
obaacmi, AxKa 3ano8HeHa aKYycmuuHum cepedosuuiem, wo niddaemsves 8nausy He-
cmayionaprozo mucky. Memod pose’sa3ysarnus 6asyemscs Ha duckpemusayli 3ada-
Yl 30 4ACOM UWAAXOM 3AMIHU OPYeol NOXIOHOT PI3HUYEBOI0 CXeMOt0 ma 8UKOPUC-
MAHHT HOBUX THMEPAALHUX Nepemeopends 3a THWUMU 3MIHHUMU. Ompumano pe-
KYPeHmMHUU 3a 4acom Ppo3e’si3ok 3adaui ma npogedenHo 00UUCAEHHS XLEUABOBO2O NO-
AL OAS PIBHUX 2e0MeMmPUUHUX napamempis odaacmi.

OMPEAEJEHUE BOJTHOBOI'O NOJSA BHYTPU NOJIOrO KOHYCA C BbIPE3OM
BOOJIb OBPA3YIOLLEUN

Ileavto uccaedosanus ssasemcs onpedeseHue 80AHO8020 NOASL BHYMPU UACTU KOHUUEC-
Kol obaacmu, 3anoaHeHHOU axycmuyeckol cpedol, Ha KOMOpPY eo3delicmayem Hecma-
yuonapHoe O0asaernue. Memod pewenus 6asupyemcs Ha duckpemudayuu 3adaiu no epe-
MEeHU nymem 3ameHb. 8mopoti NPOU3BOOHOU PAZHOCTMHOU CXeMOU U UCNOAL3OBAHUU HO-
8bLL UHME2PANBLHBLL NPeodpPa3osanuti no 0pyzum nepemenmnsvim. Iloayueno pexyppenm-
HOe Mo 8pemenu pewenue 3adanu, nposedero uccaedosarue 80AH08020 NOASL NPU PA3HBLL
2eoMempuUUecKUr napamempar KoHyca.

DETERMINATION OF WAVE FIELD INSIDE HOLLOW CONE WITH CUTOUT
PARALLEL TO CONE GENERATRIX

The aim of this research is to estimate the wave field inside a part of a hollow cone ful-
filled with the acoustic medium under the nonstationary load influence. The method of
solution is based on the problem discretization by time with the help of second deriva-
tive change for the difference scheme. New integral transforms are applied by other va-
riables also. The recurrent by time solution of the problem is obtained, and the wave
field investigation is worked out for various geometric cone parameters.

Opecobk. Hall. yH-T iMm. I. I. MeunukoBa, Oxeca OpnepsraHo
22.01.08
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0. SA. Mpuropetko’, T. J1. Ecpimosa’, I. A. Nloza®

PO3B’A3AHHA OCECUMETPUYHOI 3A0AYI NPO BIJbHI KONMBAHHA
M’€30KEPAMIYHUX MOPOXHUCTUX LIUNIHAPIB CKIHYEHHOI AOBXWHU
METOOOM CNNAUH-KOJIOKALLIN

Poszasadaemubes ocecumempuuna 3a0aua npo no3008H#CHI 8LAbHI KOAUBAHHS N €30Ke-
PAMILHUL NOPONCHUCTNUX YUATHOPIB 04l 0eAKUL MUNI8 PAHUYHUL YMO8 HA MOP-
yax. Bokosi nogeprri yuaiHopa eKpumi MoHKUMU esekmpodamu, Wo 3aKOPOUEHL.
Ioaspusayis mn’e3okepamivu cnpamosarna 63008x oct yuaindpa. Ilicas 3sacmo-
cysanna memody ei0oKkpemrenHs 3MIHHUL T Memody CNAAUH-KOA0KAYIT no 0osdcu-
Hi YyuainOpa 3adaua 3800umscsa 00 cucmemu 3eudAUHUX OudepenHyianbrux pig-
HAHD, AKA PO3B’AZYEMBCA 3a 00NOMO2010 Memody NOKPOKo8ozo nowyxy. Hasederno
pe3yavmamu od6uucsend 04 N’ €30Kepamiunozo yuainopa 3 n’e3oxepamivu PZT 4.

PELLEHUE OCECUMMETPUYHOW 3A0AYM O CBOBOHbIX _
KONEBAHUSAX MbE3OKEPAMUYECKUX MOJbIX LMNWHOPOB KOHEYHOWU
ANWHblI METOAOM CNNAUH-KOJITOKALIUA

Paccmampusaemces ocecummempuuras 3a0aua 0 C80000HBLLL NMPOOOALHBLL KOALOAHUSLL
NOABLL YUAUHOPOB C WLAPHUPHBLU OnupaHuem no mopyax. Boxosvie noseprrocmu ceo-
000HDBL OM BHEWHUX YCUAUL U NOKPLIMBL MOHKUMU drexmpPpolamnu, Komopble 3aKopoUue-
Hot. Ilorsapusayus nve3okepamnuru Hanpasiena 8004s ocu yuaundpa. Ilocae npumenenus
memoda paszfeseHus nepemeHHbvlr U Memodad CNAAUH-KOALOKAYUL NOo OauHe Yuasunopa
3adaua cgodumces K cucmeme 00bIKHOBEHHBLL OuPPepeHyUualibHblX YPasHeHUl, Komopas
pewaemcs ¢ npumeHeruem memoda OUCKPeMHOU OPMOZOHAAUIAYUU U NOULAZ08020 MO-
ucka. IIpusedenvl pPesyabmamsvl YUCAEHHBLL UCCAe008aHU 048 YUAUHOPA U3 Nbe3oKepa-
muxu PZT 4.

SOLUTION OF AXISYMMETRIC PROBLEM ON FREE VIBRATIONS OF PIEZOCERAMIC HOLLOW
CYLINDERS OF FINITE LENGTH BY SPLINE-COLLOCATION METHOD

In this article the axisymmetric problem on free longitudinal oscillations of hollow pie-
zoceramic cylinders of finite length is considered. The lateral surfaces are free from ex-
ternal loading and are covered by thin electrodes, which are short-circuited. Polarization
is directed along the cylinder axis. For its solution the effective numerical-analytical
technique based on representation of the required solution by basic splines and choosing
(in a certain way) the points of collocation is proposed. By means of this approach the
initial two-dimensional problem is reduced to a boundary-value problem on eigenvalues
for a system of ordinary differential equations. The obtained system is solved a stable
numerical method of discrete orthogonalization and a method of step-by-step search.
Numerical calculations for the cylinder from piezoceramic PZT 4 in a wide range of
change of geometric parameters result.

! Ta-r mMexanixn HAH Yrpainn Opnepsrano
im. C. II. Tumonrenka, Kuis, 14.01.08

2 . .
Han. tpancnoptanit yu-t, Kuis
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B. B. Jlobopa, T. B. XogaHeH

3AOAYA TEPMOENEKTPOMAIHITOMPYXHOCTI ANA
ME30ENEKTPUYHOIO/IM’€30OMAIHITHOIO BIMATEPIANTY
3 MDK®A3HOIO TPILLMHOKO

Poszeasnymo 3adauy maockoi Oegpopmayii 0as m’€30eseKmpurnozo/n’€30mazHimHo-
20 6imamepianbHoz0 NPOCMOPY 3 MPiwUHo 8 obaacmi nodiny mamepianis. Ha He-
CKIHYEeHHOCT™MI 3a0AHO PO3MSALYBANBHI MA 3CYBHL HANPYNHCEHHS, @ MAKOUC Mento-
sul, ecekmpuurul 1 maeHimHul nomoxu. Bukopucmosyrouu npedcmasrenus 0as
8CIX MEXAHIYHUX, MeNA0BUX | eAeKMPOMAZHIMHUL Paxmopie yepe3 KYCcKo8o-aHa-
Aimuuni PYHKYLT cPoPMYab08ano 3a0aui ATHITUHO20 CNPAACEHHS, Akl 810n0sidaoms
Mmoleni 8IOKPUMOT MPIWUHU, G MAKOH M00eal, WO 8PAXO08YE 30HY KOHMAKMY 8
oxoal eepwurHu mpiwuru. I1o0y0osaHo Mmouni aHaAIMUYUHT PO36’A3KU 3A3HAUEHUL
300a% 1 8UNUCAHO BUPA3U OAL HANPYHCEHD, eAeKMPUUHOL I MAZHIMHOT THOYKYIU,
cmpubKie noxidHux 610 mepemilyerd, eAeKMmMPUUHO20 MaA MAZHIMHO20 NOMEeHYIal8
Ha thmepgeici. Hasedeno maxodxc xoediyienmu inmencusnocmi 3asnavenuxr pax-
mopis. Bugedeno mpancyendenmue pisHAHHA OAS 6USHAUEHHSA DPeaAbHOT 008HCUHU
30Hu koumaxmy. HocaiOxceno 3anedncnicmdsv yi€l 008HCUHU, A MAKONC KoePiyienmia
iHmercusHocmi 610 3a0aHUX 308HIWHIX 8NAUBLE.

3AOAYA TEPMOJJIEKTPOMAIHUTOYIMNPYIOCTU
AnA NbE303NEKTPUHECKOI O/ NbE3OMAIHUTHOIO
BUMATEPUAJIA C MEX®A3HOU TPELLMHOU

Paccmompena 3adaua maockoill Oegopmayuu 0as Mbe30areKmpurecKozo/nve3omaeHum-
H020 OUMAMEPUALLHOZO NPOCMPAHCMEA C MPEWUHOU 8 obaacmu pasdend MAMEPUALOS8.
IIpednoaazaemes, umo Ha OeckoneuHocMu 3a0aHbL pacmsazusarowue u cosuzarowue Ha-
NPAHCCHUSL, @ MAKI}Ce Menniosoll, rtekmpuueckutl u macHUMHbLL nomoxu. Cmpos nped-
cmasaerusl 0as 8cexr MeXaHUUECKUX, MeNna08bly U IAeKMPOMAZHUMHBLLY HaKmopos ue-
pe3 KYcouHo-aHarumureckue PYHKYUU, Gopmyrupyromes 3a0auu AUHeiH0z0 conpsaice-
HUS, coomeemcmeyowue Mo0esu OMKPbLIMOU MPewuHsl, & makdxie Mmodeau, Komopas
Yyuumosleaem 30HY KOHMAKMA 8 OKPecmHOCMU 8epuLumnbl. mpewuns.. Cmposmes mou-
Hble QHOAUMUUECKUE PeUuleHUS YKAZAHHBLL 300a% U BbINUCHLIBAOMCS 8blpadcerusl 0as
HANPANHCCHUU, INeKMPUUECKOU U MAZHUMHOU UHOYKYUU, CKAYKO8 NPOUBOOHBLL OM ne-
pemewyeruti, INeKMPUYLCKO20 U MATHUMHOZO NOMEeHYUaL08 Ha urmepdgetice. ITpuso-
damcecs maxdice KOIPPHUUUEHMBL UHMEHCUBHOCMU YKA3AHHBbLL Baxmopos. Bwieodumcs
mpaHcyerdenmroe ypasnerue 048 onpedeseHus PeasbHol OAUHBL 30HbL KoHmakma. Vc-
credyemes 3a8UCUMOCTL IMOU OAUHDBL, @ MaKdice KoIPPUYUenmos uHmeHcugHocmu om
3a0aHHBLL BHEUHUX 8030etdcmeutl.

PROBLEM OF THERMOELECTROMAGNETOELASTYCITY FOR
PIEZOELECTRIC/PIEZOMAGNETIC BIMATERIAL WITH INTERFACE CRACK

A plane strain problem for a piezoelectric/piezomagnetic bimaterial space with an inter-
face crack is considered. Tensile-shear stresses, thermal, electrical and magnetic fluxes
are prescribed at infinity. The problems of linear relationship for an open-crack model
and for a crack with a contact zone are formulated by use of presentation of mechani-
cal, thermal and electromagnetic factors wvia sectionally-holomorphic functions. Exact
analytical solutions of the mentioned problems are presented and the expressions for the
stresses electrical and magnetic displacements as well as for the derivatives of the me-
chanical displacements, electrical and magnetic potential jumps at the interface are
written. The intensity factors of the mentioned values are obtained as well. The trans-
cendental equation for determination of the real contact zone length is derived. The de-
pendencies of this length and the intensity coefficients on the prescribed external fac-
tors are tnvestigated.

JHinpomnierp. Hall. yH-T, JHIIpOIeTPOBCHK Opnepoxano
25.03.08
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J1. B. MonbueHko, I. |. Jlooc

OE®OPMALIA KPYroBoro umnniHaprPA 3MIHHO'I'V)KOVPCTKOCTI
B MArHITHOMY 1o’ B rEOMETPU4YHO HENIHIMHIM NOCTAHOBLUI

HocaiOiceno eaexmpomazHimHui efpexmu eHYUKOT KPY2080i YUATHOPUUHOT 0OOALOHKU
3MIHHOT HCOPCMKOCMNE 8 HECMAYIOHAPHOMY MACHITMHOMY NOAL.

OE®OPMALNA KPYTOBOIo UMIMUHOPA I'IEPEMEHHpVI XKECTKOCTHU
B MArHUTHOM NOJIE B rEOMETPUYECKU HEJIMHEUMHOU NOCTAHOBKE

Uccaedosansvl arexmpomazHummsle aexmsl 2ubkoti KPpYy2080U Yyuaurnopuueckot 0060-
A0UKU MePemMeHHOU HeCTNKOCMU 8 HeCMAYUOHAPHOM MAZHUMHOM NoAe.

DEFORMATION OF CIRCULAR CYLINDER OF VARIABLE STIFFNESS
IN MAGNETIC FIELD IN GEOMETRICALLY NONLINEAR FORMULATION

Electromagnetic effects of flexible circular cylindrical shell of wvariable stiffness in a
nonstationary magnetic field are analyzed.

Kuis. man. yu-T iMm. Tapaca IIleBuenka, Knis Opneporano
11.03.08
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M. O. Wynbra

O COOTHOWEHUAX INEKTPOMArHETU3MA B MEXOYHAPOOHON
N rayccoBouv CUCTEMAX EAUNHUNL

Bnepesie npedaosicen cnocob nenocpedcmsennozo HeopMmMarbHO2Z0 83AUMHOZ0 Nepe-
xo0a 8 ypasnenuax Maxceeara U OCHOBHBLL 3AKOHAX IreKMPOMAZHEMUIMA OM
Mmenc0ynapoonol cucmemst edunuy SI x zayccosoti cucmeme edunuy SG u Haobo-
pom.

nPO CMNIBBIAHOLWEHHA ENEKTPOMAIHETU3MY B MDKHAPOOHIA
I TAYCCOBIW CUCTEMAX OOUHWLb

Ynepwe 3anponorosaro cnocib Ge3nocepednb0z0 HePOPMALLHOZO B83AEMHOZ0 Nepexody 8
pisHannAx Makxceeara ma OCHOBHUX 3AKOHAX eseKmpomazhemudmy 610 MmikcHapooHo:
cucmemu odunuysd SI 0o rayccosoi cucmemu o0uHuyb SG i Hasnaxu.

ON RELATIONS OF ELECTROMAGNETISM IN INTERNATIONAL
AND GAUSSIAN SYSTEMS OF UNITS

The method of direct informal mutual transfer in the Maxwell equations and basic laws
of electromagnetism from the international system (SI) units to the Gaussian system

(SG) units and vice versa are presented for the first time.

V-1 mexanukn um. C. II. TumomieHko ITosmyueno
HAH Yxpannsl, Knues 17.03.08
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O. B. Makcumyk, H. M. Wep6wuHa, P. M. MaxHiubkun, H. B. laHyniy

HAMNPYXXEHO-AE®OPMOBAHWUN CTAH | CTINKICTb NONIMEPHUX
TPYB 31 CTINIbHUKOBOI CTIHKOIO

Poszasanymo 3adauy susHauenHs Hanpyrcero-0edopmosanozo cmany, cmiikocmi
ma onMmumidayli CMIAbHUKO0B0T CMPYKMYPU CMIHKU NOAlMePpHUX mpyod nid Oiero
CMAMUYHOZ0 CUL0B020 HABAHMAdNHCEHHA. K NPUUHAMO 8 THICEeHePHIU npaKmuyl, 3a
OCHOBHY PO3PAXYHKOBY BeAUUUNY MPYOU MPUUHAMO i Kindbyesy KHCOPCMKICMD.
Cpopmyavosaro 6i0nosiony 3adauy onmumizayii. 3 ymosu 3abe3neuenmns HeobXi0-
HOT BeAUUUHU KIAbUEBOT HCOPCMKOCMI CMINLHUKOBOL NOAIMEPHOT YUATHOPUUHOL
000A0HKU BUHAUEHO 2e0MeMPUUHT, PI3UKO-MEXAHIUHT U MeXHOA02IYHI napamem-
pu. Ha ocroei mposedeHux pPo3paryHkie mpedcmasieHo OOI'PYHMYBAHHSL ONMU-
MANLHOL 2eomempli (Moswunu cminku, diamempa HAMOMYBALLHOT MPYOKU, Kidb-
Kocmi wapie KoHempyryii mpyou). Haeederno wucnosi pesyavmamu ma ix aHais.

HAMPAXEHHO-AE®OPMUPOBAHHOE COCTOAHUE U YCTONYUBOCTb
NOJIMMEPHbIX TPYB C COTOBOU CTEHKOM

Paccmompena 3adaua onpedeseHuss HANPANEHHO-0ePOPMUPOBAHHOZO COCTNOSHUS,
YCmouuusocmu U ONMUMUIAYUU COMOBOU CMPYKMYPbL CMEHKU NOAUMEPHBIX MPYO
nod delicmeauem cmamuueckoll CuL080U HAPY3KU. HKaK npunamo 8 uMiceHepHoUu npax-
muke, 8 Kauecmee OCHOBHOU PACUEMHOU BEAUNUHB. MPYObL NPUHAMA ee KOoAbYesdas
scecmrocms. Chopmyauposana coomeememeyrowas 3dadaua onmumudayuu. J3s ycaosus
obecneuenusi Heo6xXo0UMOL BEAUYUHDL KOABUEBOU HCECTMKOCTU COMOBOU NOAUMEPHOU YU-
AuHOpUtecKolu 00040uKU onpedesenvl zeomempuueckue, PuU3UKo-meraHuvecKue u mex-
Hoaozuteckue nmapamempst. Ha ocnose nposedeHHblr paciemos 000CHO8AHA ONMUMAAL-
HAS zeomempus (MOAWUHA CMeHKU, duamemp HAMOMOUHOU MPYOKU, KOAULECTNBO CA0e8
KOHCMPYKYUU mpyodwt). IIpusedenvl yucienHble Pe3ysbMambL U UL AHAAUS.

STRESS-STRAIN STATE AND STABILITY OF POLYMERIC TUBES
WITH HONEYCOMB WALL

In the given work the problem om determination of the stress-strain state, stability and
optimization of honeycomb wall structure of polymeric pipes subjected to static loading
is considered. As the basic engineering calculated quantity of the tube, its ring rigidity is
accepted. The corresponding problem of optimization is formulated. From the condition
of maintenance of mecessary value of the ring rigidity of cylindrical shells made of po-
lymeric materials with honeycomb wall, the geometrical, physicomechanical and techno-
logical parameters are obtained. Based on calculations, the substantiation of optimum
geometry (wall thickness, diameter winding tubes, number of layers) is determined. The
numerical results are presented and analyzed.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKN Opnepsxano
im. d. C. Ilinctpurauya HAH Yrpainn, JIsBiB 26.03.08
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tO. B. Tokoewmit', K.-M. Xanr?, Y.-4. Ma®

BU3HAYEHHA HAMPYXEHb | NEPEMILLEHb Y TOHKOMY KIJIbLIEBOMY
AUCKY nia aleto AIAMETPAJTIbHOIO CTUCKY

Haeedeno pesyavmamu ananidy naoCK020 HANMPYHEHO20 CMAHY MOHKO20 Kinble8020
Jucka nid 0i€l0 PIBHOMIPHOZO0 CMUCKY HA 080X 0lamempasbHO NPOMuULeHHUX Oi-
AAHKAX 308HIWHBO20 Kpato. IIpoananizosano ocobausocmi po3nodinié HaANPyYHcers
30 0ONOMO2010 MeoPemuUyHOl Mma excnepumeHmarvbHol memodux. Bemawosaeno
AHAVIMUYHT 8UPA3U 0N KOMNOHEHM 8eKmMOoPa nepemiuens, wo 8i0nosidaroms Ha-
NPYACEHOMY CARY Kby nid 0iero 0iamemparbHozo CMUCKY.

OMNPEOENEHUE HAMPSXXEHUA U NEPEMELLEHUA B TOHKOM KOJbLIEBOM OUCKE
noa BO3OENCTBMEM OUAMETPAJIbHOIO CXATUA

ITpusedensl pe3yapmamsl aHAAU3A MAOCKO20 HANPAHCEHHOZO COCTMOSHUSL MOHKO20 KOAb-
yego20 ducka nod gosdelcmeuem pagHomepHo pacnpedesennozo dasaenusi Ha 0syx Ooua-
MEMPAABHO NPOMUBONOLOHCHBLL YUACMKAX €20 eHeutHel Kpomku. ITpu nomowu meope-
muueckol U IKCNePUMEHMALbHOU MmemoOuK uccaedos8ansv. HeKxomopbvle 0COBeHHOCMU
pacnpedesenus Hanpaxcerul. Halidenvl anarumuueckue 8ulpadxceHus 0as KOMNOHEHM
gexmopa mepemeweHull, COOMBEMCMBYNULUL HANPAHEHHOMY COCMOSHUI KOABYA MO0
gosdeticmauem OUAMEMPALLHOZO CHCAMUS.

DETERMINATION OF STRESSES AND DISPLACEMENTS IN A THIN ANNULAR DISK
SUBJECTED TO DIAMETRAL COMPRESSION

The analysis of plane stress state of a thin annular disk subjected to uniform pressure
at two opposite parts of the rim is presented. Some features of stress distribution are
investigated by means of both theoretical and experimental techniques. The analytical
expressions for the displacement-vector components are established within the problem.

1 o
In-T npuki. npobseM MeXaHIKM i MaTeMaTUKN
im. . C. Iligcrpuraua HAH Yxpainnu, JIbBiB,

® Texmosor. Tu-1 Xya-II1a, Taiibeii, TaiiBaHb, Opnepoxano
® TajiBaHCDK. Hau. yH-T, Taiibeii, TariBaHb 12.05.08
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TEPMOMNPYXXHWUA KOHTAKT MIBMNPOCTOPIB, LLIO MAKOTb OOHAKOBI
TEPMIYHI AUCTOPTUBHOCTI, 3A HAABHOCTI TEMNMOMNPOHUKHOIO
MDKMOBEPXHEBOIO NMPOCBITY

Poszaanymo 83aemodito nPYHcHUL NIBNPOCMOPI8 3 00HAKOBUMU MePMIYHUMU OU-
CMOPMUBHOCTNAMU 30 HAABHOCMI 8 MINCKOHMAKMHOMY NPOCEIMI, 3YMOBACHOMY
B8UIMKOI0 HA MOBEPXHI 00HO2Z0 3 MIiN, MENIONPOHUKHO20 cepedosuwia. Ilosa npocei-
mom MmN miramu 8i06ysaemscs i0earvHultl menaosutl i 6e3pPUKYIUHUL Mexaniy-
HU KOHMaAkmM. 3 BUKOPUCAHHAM MemoO0Yy PYHKYIU MIHCKOHMAKMHUL 3a30Pi8
chopmyavosany KoHmaxmuy sadauy 38e0eHo 00 CUHYAAPHO20 THMeEZPALbHO20 Pi6-
HAHHSA 610HOCHO NOXIOHOT 8UCOMU 3A30PY, AKe PO36’A3AHO AHAAIMUYHO, MaA CUHRY-
ASAPHOZ0 THMe2POo-Ougeperyianvbrozo pisHanHns muny IIpandmas eéi0HocHO nepena-
0y memnepamypu noeeprord Ha OMAHYL 3a30PY, 0ai PO38’A3YBAHHA AKO020 3ANPO-
NOHOBAHO AHANIMUYHO-YUCA08UL Ni0X10. Ha 2pagixaxr npointocmposaHo enaus Ha-
B8AHMANCEHHS T KOePiyieHma Mmenaonposionocmi 3anogrio8aya Ha nepenad memne-
pamypu mixe Oepezamu NPOCc8IMyY, KORMAKMHI HANPYHICEHHS 1 Meniosi NOMmoxKu, a
maxox no3008xucHL Oepopmayil mexr NiBNAOWUH.

TEPMOYMPYIUI KOHTAKT NONYNPOCTPAHCTB, UMEIOLLIUX
OONHAKOBbLIE TEPMUYECKUE OUCTOPTUBHOCTU, NPU HANTUYUAN
TEMNNOMPOHULUAEMOIO MEXXMOBEPXHOCTHOIO 3A30PA

Paccmompeno e3aumodeticmeue ynpyzuxr NoAYnpocmparcms ¢ 00UHAKOBBLUU MePMU-
YyecKuUMU OUCTMOPMUBHOCTNAMU NPU HAIAUYUU 8 MEHCKOHMAKTMHOM 3a30Pe, 00YCA08AeH-
HbLM 8bLeMKOU HA NOBEPLHOCMU 00HO0Z0 U3 Med, MenionpoHuyaemol cpedsvl. Bre 3azopa
MmedxHcdy menamu ocyujecmensemcs udearvbublii meniogoti U 0e3PPUKYUOHHBLY MeXaAHU-
yeckull koumaxm. Menoav3ys memod GyHKYutl MeHKOHMAKMHBLL 3a30P08, chHOoPMYAU-
posanHas KoHmaxmuas 3adaua ceedeHa K CUHSYAAPHOMY UHMEZPALLHOMY YPAEHEHUIO
OMHOCUMEALHO NPOU3BOOHOU 8bLCOMDBL 3A30PA, KOMOPOE PEUeHO AHAAUMUYECKU, U CUH-
2YaiPpHO20 unmezpo-ougdepenyuarvbrozo ypasuenus muna IIpandmas omuocumenrvbHo
cKaUKa memnepamypsv. NO8ePrHOCMel Ha yuacmke 3a30pa, Ol PeuleHus KOmopozo
npedaodcer aHaAUMULeCKU-UUCA080U N00x00. Ha epaduraxr npouststocmpuposano saus-
HUe HAzZPY3KU U KoaPPuyuenma menionposooHocmu 3anosHuments Ha nepenad memne-
pamypsvl medxcdy Gepezamu 3a30pa, KOHMAKMHDLE HANPANCEHUSL U MENL08ble NOMOKU, A
maxdce npodoavrbie Oefopmayul 2PaHUY noayniockocmer.

IDENTICAL THERMAL DISTORTIVITY HALF-SPACES THERMOELASTIC CONTACT IN
PRESENCE OF PERMEABLE TO HEAT INTERFACIAL GAP

The interaction of identical thermal distortivity elastic half-spaces if there is a perme-
able to heat medium inside an interfacial gap is considered. The perfect thermal and
nonfrictional mechanical contact takes place out of the gap between the bodies. The for-
mulated contact problem is reduced to a singular integro-differential equation in a de-
rivative of a height of the gap and a Prandtl singular integro-differential equation in a
temperature jump between the gap faces. The first equation is solved analytically, and
an analytic-numerical approach is offered for solving the second equation. The load and
gap filler heat conduction influence on the temperature jump between the gap faces,
contact stresses and heat flows, half-planes boundary longitudinal strains is illustrated.

Iu-T npuxJ. npobseM MeXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. IlincTpuraua HAH Ykpainn, JIbBiB 02.04.08
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INFLUENCE OF INITIAL STRESSES ON FRACTURE OF COMPOSITE
MATERIALS CONTAINING INTERACTING CRACKS

Considered in this study are the axially-symmetric problems of fracture of compo-
site materials with interacting cracks, which are subjected to initial (residual)
stresses acting along the cracks planes. An analytical approach within the frame-
work of three-dimensional linearized mechanics of solids is used. Two geometric
schemes of cracks location are studied: a circular crack is located parallel to the
surface of a semi-infinite composite with initial stresses and two parallel co-axial
penny-shaped cracks are contained in an infinite composite material with initial
stresses. The cracks are assumed to be under a normal or a radial shear load. Ana-
lysis involves reducing the problems to the systems of the second kind Fredholm
integral equations, where the solutions are identified with harmonic potential func-
tions. The representations of the stress intensity factors near the cracks edges are
obtained. These stress intensity factors are influenced by the initial stresses. The
presence of the free boundary and the interaction between cracks has significant
effect on the stress intensity factors as well. The parameters of fracture for two
types of composites (a laminar composite made of aluminum/boron/silicate glass
with epoxymaleinic resin and a carbon/plastic composite with stochastic reinfor-
cement by short ellipsoidal carbon fibers) are analyzed nmumerically. The depen-
dence of the stress intensity factors on the initial stresses, physical-mechanical pa-
rameters of the composites and the geometric parameters of the problem are inves-
tigated.

BMMUB MNOYATKOBUX HAMPYXXEHb HA PYUHYBAHHS KOMMO3UTHUX MATEPIATIB
3 B3AEMOAII0YMMU TPILLMHAMMU

YV pamxaxr mpusumiprol AiHeapu3o8aHol mexaniku OegopmieHozo meepdozo miaa 00-
CAI0%HCeHO 2PAHUUHY DPIBHO8ALY KOMNOZUMHUX MAMePIaLis 13 83AEMOOTIOUUMU MPIWUHA-
MU 8 YMOBAX HAABHOCTMI NOUAMKOBUX (3ANUWKOBUL) HANPYNHCEHD, CLPAMOBAHUL Y3008d4C
mpiwun. Pozzasnymo 081 zeomempuuni cremu 3adaui: Hanigobmedncene mino 3 NPuno-
8ePXHes010 KPY208010 MPIUWUHO Ma HeoOMedcene Miao 3 080MA NAPALEABHUMU CNIBBIC-
HUMU KPY208umu mpiwunamnu. Bepeecu mpiwun 3asanmagiceni HOPMALLHUMU MA 3CY8-
HUMU HABAHMANHCEHHAMU. BUKOHAHO MOCMAHO8KY ocecumempuinux 3adai, Ompumaro
PO36’A3YBANBHT CUCMEMU THMELPALLHUX PLBHAHD Dpedzoavbma 0pyz020 pody ma eupasu
Ons Koeghiyienmis THMEHCUBHOCTL HANDPYIHCeHb 8 okoaax mpluyun. Jas 0sox munis
KOMNOZUMHUX MAMEPIAAI8 OMPUMAHO HUCA08L 3HAYEHHSA KOePiUieHMIi8 THMEHCUBHOCTT
HANPYHCEHD 1 NPOAHANIZ08AHO TX 3ANEHCHICMD 810 NOUAMKOBUX HANPYHCEHDb, Hi3uKo-Mme-
LAHTUHUL TAPAKMEPUCTUK MAMEPIALI8 MA 2e0MeMPULHUL NapamempPis 3a0ayi.

BIIUAHUE HAYAJIbHbIX HAMPSXXEHUA HA PA3PYLLEHUE KOMMNO3UTHBLIX MATEPUAIIOB
C BSAMMOOEUCTBYOLWMMU TPELLMHAMMU

B pamxaxr mpexmepHol AUHeAPUSUPOBAHHOU MmexaHUuKU Oeopmupyemozo meepodozo
meaa uccaedosaHo mpedeabHoe PABHOBeCUE KOMNOZUMHBLLL MAMEPUII08 C 83auUMO0eU-
CMBYNOUWUMU MPEUWUHAMU 8 YCA0BUAX HAAUUUA HAUAALHBLLL (OCTMAMOUHBLL) HANPIAHCe-
HUU, HanpasseHnbvlr 8004b mpewyur. Paccmompenst 0se zeomempuueckue cremdvt 3a0a-
YU NOAYOLPAHUYEHHOE Mes0 C NPUNOBEPIHOCTMHOU KPY2080t MPpewunot U HeozpaHu-
yenHoe meno C¢ 08YmMS MAPANAEABHBLUU COOCHBLMU KPY208blmu mpewuramu. Bepeza
mpewun 3a2pyrcensv. HOPMALLHLLIMU U CO8UL08bLMU HaA2PY3KAMU. Buinoanena nocmanos-
Ka 304004, NOAYUEHDBL PA3PeWaroUUe CUCTMEMb, UHMEeZPAIbHBLE YpasHerull DPpedzoavma
6mopozo poda u 8wvLpaxceHus 048 KoIPPUYUEHMO8 UHMEHCUBHOCTU HANPANCEHUL 8
oxpecmuocmaxr mpewun. Jas 08Yyxr munos KOMNOZUMHBLL MAMEPUAL08 NOAYUEHbL UUC-
A08ble 3HAUEHUS KOIPPUYUSHMO8 UHMEHCUBHOCTNU HANPANEHUY U NPOAHAAUSUPOBAHA
UL 3ABUCUMOCTND OM HAUAALHBLLL HANPAHNEHUU, PUIUKO-MEXAHUUECKUL XAPAKMePUC-
MUK MAMEPUAL08 U 2e0MEMPULECKUX NAPAMEMPO8 3a.0aUU.

S. P. Timoshenko Inst. of Mechanics Received
of NAS of Ukraine, Kiev 01.07.08
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®PArMEHTU TEOPIi HAHOTPAH3UCTOPIB: MEPEMUKAHHA NITOCKOI
NMOMNEPEYHOI NNEP3BYKOBOI XBUMI B HENIHINHO MPY>XXHUX
HAHOKOMIMO3UTHUX MATEPIAJIAX

Hagedeno gpaemenmu meopii HAHOMPAHZUCMOPIB, WO CMOCYIOMBCS 302ANbHOTL TH-
gpopmayii npo mparaucmopu, moderell HAHOKOMNOIUMHUX mamepiaris, egexmia
HeATHIUHOT 83AEMO0IT XBUAD 1 MEOPemMUUH020 AHANIZY 63AEMO0TT KYOIUHO HeATHIli-
HUX NPYHCHUL NAOCKUX 2APMOHIUHUL X8ULL 8 MAMEePIanl, HeAlHIUHI eaacmusocmi
AK020 onucyromuves nomenyiarom Mepuarana. 3a memodom NOGIABHO 3MIHHUXL AM-
narmyo npogedeno 0ocaidxceHHA 83AEMO0IL 080X 2APMOHIYHUL 8ePMUKALBHO NoNne-
peuHux naockux xeuav. O0eprcano 8KOPOUeHT Ma e8OAYIUNT PIBHAHKA, CNi8BIOHO-
wenHs Menat — Poea. IIpoanani3o8aHo aHAAMIMUYUHO MA YUCCALHO MEXAHI3M nepe-
NOMNYBAHH eHeP2il NOMYICHOT X8UAL NOMNYBAHHA, WO NOWUPIOEMDBCSA HA LACMO-
mi ® 00 crabKoOl CUZHAALHOT XBUAL, WO nowUpemsbes Ha wacmomi 3o. Onuca-
HUU MEXAHIZM NePeMUKAHHIA 2INeP38YKOBUL XLB8UAL 8 HEeATHIUHO NPYHCHOMY HAHO-
mamepiani nodiOHUU 00 MeXaAHIZMY NePeMUKAHHIA, WO CROCTMEePI2aeEMbCs 8 ONMUY-
HUX MA THUWUX MPAH3UCTNOPAX.

®PArMEHTbI TEOPUXN HAHOTPAH3UCTOPOB: CAMOINEPEKITIOYEHUE
NNOCKOW NONEPEYHOU N'MMNEP3BYKOBOW BOJIHbI B HEJIMHEMHO YTMNPYTUX
HAHOKOMMO3UTHbIX MATEPUAITAX

IIpedcmasaensvl pazmenms. meopul HAHOMPAHIUCTNOPO8, OMHOCAWUECCS K 00U et UH-
dopmayuu 0 MPar3UCMOPAL, MOOCAAL HAHOKOMNOZUMHBLL MAMEPUAL08, IPPHermos He-
AUHEUHO020 83auUm00eticmeuUsl 60AH U Meopemuueckoz0 U YUCA08020 AHAAU3A 83aumo0eti-
cmeusi KYyouuecku HeAUHeUHBLX YNPY2UX MNAOCKUL 2APMOHUULECKUX B0AH, HeAuHeUHble
cgolicmea Komopwvlx onucsviearomcs nomenyuarom Mepuazana. C nomownvto memoda
MeONeHHO udmenarwurcs amnaumyd nposedeno uccaedosanue ezaumodelicmeus 08yx
2APMOHULECKUL 8EPMUKAABHBLL NONEPEUHBLL NAOCKUX 80AH. [Ioayuensbl YyropouenHbvle U
980AI0YUOHHDBLE YpasHeHus, coomHowenus Manau — Posa. IIpoanasu3osar anarumuyec-
KU U YUCACHHO MELAHUIM MePeKauKu IHepeuUl MOULHOU B0AHBL HAKAUKU, KOMOPASL Pac-
npocmparsemcs Ha wacmome o, K CAa00U CUHAABbHOU 80AHE, KOMOPAS PAChpPoOCmMpa-

Hsiemcs Ha wacmome 30. ONUCAHHBLY MEXTAHUIM NePeKI0UeHUS SUNEPIBYKOBHLL 804N 8
HeAUHeUHO Yynpyzom mamepuare nododen MexraHudmy nepexirouenus, Komopovll Haba0-
daemcesi 8 ONMULECKUL U UHBLL MPAHIUCTOPAL.

FRAGMENTS OF THE THEORY OF NANOTRANSISTORS:
SELF-SWITCHING OF PLANE TRANSVERSE HYPERSOUND WAVE IN
NONLINEARLY ELASTIC NANOCOMPOSITE MATERIALS

The fragments of the theory of nanotransistors are presented. They consist of the gene-
ral information on transistors, the models of manocomposite materials, the effects of
nonlinear interaction of waves, as well as the theoretical and numerical analysis of in-
teraction of cubically nonlinear plane harmonic waves in a material, nonlinear proper-
ties of which are described by Murnaghan’s potential. The interaction between two har-
monic waves is studied by means of the slowly varying amplitudes method. The shorte-
ned and evolution equations, and the Manley — Rowe’s relationships are obtained. Tran-
sition of energy from the powerful pumping wave, which has the frequency o, to the
weak signal wave, which has the frequency 3w, is analyzed analytically and numeri-
cally. Described in the article mechanism of switching of hypersound waves in a non-
linear elastic material is similar to the mechanism of switching observed in optic and
other transistors.

Iu-1t mexaniku im. C. II. Tumotienka Opnepoxano
HAH Yxpaiun, Kuis 29.05.08
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MATHEMATICAL MODELING OF FRACTIONAL REACTION-DIFFUSION
SYSTEMS WITH DIFFERENT ORDER TIME DERIVATIVES

The linear stability analysis is studied for a two-component fractional reaction-
diffusion system with different derivative indices. Two different cases are
considered when an activator index is larger than an inhibitor one and when an
inhibitor variable index is larger than an activator one. General analysis is con-
firmed by computer simulation of the system with cubic nonlinearity. It is shown
that the systems with a higher activator wvariable index lead to a much more
complicated spatio-temporal dynamics.

MATEMATUYHE MOLEOBAHHSA OPOBOBUX CUCTEM PEAKLII-OU®Y3IT
3 YACOBUMM NMOXIAHUMU PI3HOIO NOPAOKY

IIpogedeno ainivHul ananiz cmitikocmi O0B0KOMNOHEHMHOT cucmemu peaxyii-ougdysil
0p0608020 NOPAOKY 3 PIL3HUMU THOECKCAMU NOXIOHUX OAS KOHCHO20 3 PIBHAHD CUCTEMU.
Poszaanymo 08a sunadxu: Koau NoxXiOHa 8 PIBHAHHI OAfL AKMUBAMOPA € OIABULOI0, HIHC
8 PIBHAHNI 0asl TH2I6TMOoPa, 1 HABNAKU, KOAU NOPAOOK NOXIOHOL O0asl PiBHAHHA 3 0odam-
HUM 380POMHUM 38’ A3KOM € MEeHWUM, HIHC O0As PIBHAHHA 3 810’ EMHUM 380POMHUM
36’3KoM. 3azanvHutl anaaid nidmeepodrceno 3a 00NOM02010 KOMN 1IOMEPHO20 MO00eat08aH-
HA cucmemu 3 KY6IuHot HeatHiunicmro. TTokasano, wo cucmemu 3 suUwWUM THOeKCOM NO-
XI0HOT 8 PIBHAHHI OAs AKMUBAMOPA MAOMB CYMMEBO CKAAOHIULY NMPOCMOPOBO-UACO8Y
OUHAMIKY, HINC cucmemu 3 suwum iHlexcom nNoxionoi oas iHeidbimopa.

MATEMATUYECKOE MOAENUPOBAHUE OPOBHbIX CUCTEM PEAKUUU-OUDDYIUN
C BPEMEHHbLIMU NPOU3BOAHLIMU PA3HOIO NOPALOKA

ITpogedeno aunetinoe uccaedoganue YycmoUuyugocmu 08YrKoMNOHeHMHOU cucmemsvl pe-
axyuu-ouPPysuu 0podHoz0 NopadKa € PABAUYHBIMU UHOEKCAMU NPOU3IBOOHBIL Oas
Kaxnc0020 U3 ypasHenuu cucmemvl. Paccmompenst 08a cayuas: xo0z0a Mpous3sooHas 8
YypasHeHUuU Oasl axmusamopa boavuie, uem 8 YypasHeHuu Oas uHzubumopa, u Haobopom,
K020a NOPA0OK MPOU3BOOHOU OAS YPABHEHUS C MOAOHCUMEAbHOU 00PAMHOU C853b10
MeHbwe, uem OAs YPABHEHUS C OMPuyamesvHoll odpamuol ceasvto. Odwul anarus
noomeepicoen € NOMOWDIO KOMNLIOMEPHO20 MO0eAUPOBAHUL CUCMembl ¢ KYybuueckol
HeaunetiHocmuro. Iloxazano, wmo cucmemst, umerowue 60avwuti undexc NPoussoonol 8
ypasHeHuu 0as uHzubumopa, obaadarom cyuecmeenHno Gosee CAOHCHOU MPOCMPAHCM-
8eHHO-8PeMEHHOU OUHAMUKOU, UeM CUCMeMbl C 8blCULUM UHOKCOM MPOUIBOOHOU O0As
uHzubUMOPaA.

Pidstryhach Inst. of Appl. Problems Received
of Mech. and Math. of NASU, L'viv 07.03.08
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OEAKI MPOBJIEMU MATEMATUYHOIO B
MOJOENMIOBAHHA B TEPMOMEXAHIUI T PI3HOI MPO30OPOCTI
3A TENMNOBOIo OrNPOMIHEHHA

Buxaadeno ocobaugocmi nocmanogku 3a0au mepmomexranixu 0as mia pidnoi npo-
30pocmi 8i0HOCHO MeNL08020 BUNPOMIHIO8AHHA. [Ipoananizoearno Habaudceni nidxo-
Ou 00 PO3PAXYHKY memnepamypu 8 1acmroso npodopuxr minax. Ha modeavHiil sa-
O0aui 0asi ONPOMIHIO8AHO020 WaAPY O00CAI0NHCEHO 8NAUB ehekmis BUNPOMIHEHHS | nepe-
HOCY Mena0soi enepzii Ha MmemMnepamypy ma HANPY*CeHHI Y UACMKO80 NPOIOPUL T
Henpo3opuxr minax.

HEKOTOPBIE NMPOBJIEMbl MATEMATUYECKOIO MOAEJIMPOBAHUA B TEPMOMEXAHUKE
TEN PA3NIMYHON NPO3PAYHOCTU NPU TEMNNIOBOM OBNYYEHUU

Paccmompennvt ocobenrocmu nocmanosky 3aday mepmomexaHuxu 0as mea PpasasudHol
npo3parHocmu 04k Mennogozo usayuenus. IIpoanaiusuposansv. npubasuicennvle nodxo-
0bL K pacyemy memnepamypsvl. 8 UACMUYHO nPo3paunblr measax. Ha npumepe modens-
HOU 3a0auuU Oasl 00AYUAeMO20 CA0SL UCCALO08AHO BausHUE IPPeKmos UdLyueHus u nepe-
HOCA MeNnao8oll IHeP2UU HA MeMNepamypy U HANPAHCEHUS 8 UACMUYHO NPOIPAUHBLL U
HENPo3PAUHBLL Merax.

SOME PROBLEMS OF MATHEMATICAL MODELING IN THERMOMECHANICS OF SOLIDS OF
VARIOUS TRANSPARENCY SUBJECTED TO THERMAL RADIATION

Formulation of a problem of thermomechanics for solids of wvarious transparency sub-
jected to thermal radiation is presented. Approximate methods of temperature calcula-
tion in semitransparent solids are investigated and analyzed. An effect of radiation pa-
rameters on the temperature and stress states in the semitransparent and opaque solids
is investigated in the model case of a layer subjected to radiation.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKN Opneporano
im. d. C. Iligctpurauya HAH VYrpainn, JIsBiB 15.05.08
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BMOMEXAHUKA 3YBO4YENIOCTHON CUCTEMbI YENTOBEKA

O6cyacdaemesn poav buomexranuueckozo 0agierus 8 GYHKYUOHUPOBAHUU OPeAHUIMA
yeno6exa, 8 uacmHocmu, 3ybouearocmHuol cucmemvl. YKasvearomes Hexomopbsle
npodaemsl, omuocawuecs k¥ danrnomy eonpocy. Haubosee nodpobHo paccmampuea-
emcsa OuomexarHuyeckas Mmoleab NPU AeueHUU 8POHCOeHHOU PACUWeAUHbl Meepdozo
Heba («80aUubS macmsv»). Baxcnvim anemenmom modeau seasemcs yuem POCMOBbLY
Odepopmayuti HuUBOU MKAHU, MAPAMEMPbL COOMBEMCMBYOULZ0 ONnpederitousezo
coomHoweHus Hallenvl axcnepumermasvro. IIpusedern anaius pe3yabmamos pe-
WeHUS, NOAYUEHHOZ0 NPU NOMOWU MeMOOd KOHEUHBLL dNeMEHMO8.

BIOMEXAHIKA 3YBOLUENENHOI CACTEMM NIOANHU

0O62080p10eMbCA POAL OIOMELAHIUHO20 MUCKY Y PYHKYIOHYBAHHI OP2aHI3MY A0OUHU,
30xpema, 3ydowesennol cucmemu. Braszyromwves Oesxi npodaemu CMOCOBHO YbO20 NU-
marusi. Hatlibirvw OemanvHo po3easdaemsvbes OlomexaniyHa Mmodeab MPU AIKYBAHHIT
8po0dcenol po3wicurnu meepdozo Heba («8osua mawa»). Baxcausum eaemenmom modeai €
epaxyeanns Oeopmayili pocmy HUBOL MKAHUHU, napamempu 6i0noeidHoz0 eusHa-
YAABHOZO CNIBBIOHOWEHHS 6CTNAHOBAEHO eKcnepumenmanvro. Hasedeno amaais pesyav-
mamie po3e’ 3Ky, OMPUMAHOZO 3d OONOMO2010 MemOoOY CKIHUEHHUX eremMeHmis.

BIOMECHANICS OF THE HUMAN DENTOFACIAL SYSTEM

The role of biomechanical pressure in functioning of the human organism, in particu-
lar, dentofacial system is discussed. Selected problems related to the mentioned topic are
indicated. A biomechanical model of treatment of congenital cleft of the hard palate is
discussed in details. The main element of the model is consideration of growth strains
in living tissue. Parameters of constitutive relation for growth strain have been deter-
mined experimentally. The analysis of numerical solutions obtained by the finite ele-
ment method is presented.
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