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YIK 539.3
A. M. puropexko, O. A. NpuropeHko, J1. |. 3axapinyeHko

PO3B’A3YBAHHA 3AOAY | AOCNIMWKEHHA HAMPYXEHOIO CTAHY
LMNIHAPUYHMX OBOJIOHOK 3MIHHOT TOBLUWHU 3 HEKPYTOBUM
NONEPEYHUM NEPEPI3OM HA OCHOBI CMNAWH-ANPOKCUMALII

Jas po3s’sasyeanns 0808umMipHUL KPalosux 3adayw npo HaAnpyicero-0eopmosanuti
CMaH 3aMKHYMUX 1 8I0KPUMUL 000L0HOK 3MIHHOT MOBWUHU NPU O HePIBHOMIPHO
PO3N00INEHUX i NOKAALHUX HABAHMANCEHb 0as 008IAbHUX 8Uu0i8 3aKPINAeHHI KPAls
3aNPONOHOBAHO HemPaOUYIUHUlL Nnidxid, wo 6a3yemsvcsa HA CNAAUH-ANPOKCUMAYTT
P036’A3K18 8 00HOMY KOOPOUHAMHOMY HANPAMKY MA PO38° A3AHHT OMPUMAHOL 00-
HOBUMIPHOL KPALogol 3adaui 3a 00MOMO2010 CMIUKO2Z0 HUCeAbHO20 Mmemody Ouc-
Kpemuoi opmozonanidayii. Hasedeno pesyavmamu posé’sazanna 3adauw y euasoi
epaghixie 1 mabauys.

PELUEHVE 3A0AY U UCCITIEAOBAHUE HAMPAXEHHOIO COCTOSAHUA
UMNMHOPUYECKUX OBOJIOYEK NEPEMEHHOW TONLLUUHBI C HEKPYTOBbIM
NONEPEYHbIM CEYEHUEM HA OCHOBE CIMNNAUH-AMNTMPOKCUMALINK

HAas pewenus 08YMmepHbLL KPaesblx 3a0au O HANPAKHCEHHO-0eOoPMUPOBAHHOM COCMOS-
HUU 3AMKHYMBLE U OMKPHIMBLL HeKPY208blX YUAUHOPUULECKUX 00040UeK mMepemenHol
MoAWUHBL NPU Oeticmeul HepasHOMEPHO PACNPEOeNeHHBLT U AOKAABHBLL HAZPY30K 04
NPOU3BOALHBIL 6U008 3aKpeneHus Kpaes mpednodcen HempadUYyuoHHbld nodxrod, oCcHO-
BAHHDBLIL HA CNAAUH-ANNPOKCUMAYUU DeweHUS 8 00HOM KOOPOUHATMHOM HANPABAEHUU U
peuweHUU NoAYUeHHOU O00HOMePHOU KPaesol 3a0auu C NOMOWDBIO YCMOULUBOZO UUCAEH-
HO20 memola OuckpemHol opmozoHarudayuu. IIpugedensl pe3yabmams. peweHus 3a-
Oauu 8 sude epagpuros u Mmabauy.

SOLUTION OF PROBLEMS AND INVESTIGATION OF STRESS STATE OF NONCIRCULAR
CYLINDRICAL VARIABLE THICKNESS SHELLS ON SPLINE-APPROXIMATION BASE

A non-standard approach is proposed for solution of two-dimensional boundary-value
stress-strain problems for closed and open wvariable thickness cylindrical shells with
arbitrarily fixed ends wunder mnon-uniformly distributed and local loadings. The
approach is based on the spline-approximation of the solution in one coordinate
direction and solving the one-dimensional boundary-value problem by the stable
numerical method of discrete orthogonalization. The results obtained are presented in
the form of plots and tables.

Iu-t mexaniku im. C. II. Tumorienka Opnepoxano
HAH Yxpaiun, Kuis 01.12.05
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YIK 539.3
B. T. I'pinyeHko, H. C. NopopeLbka

METOA CYNEPNO3MUII CTOCOBHO NPPAHUYHUX 3A0AY ANS
HEOOHOPIOHUX XBUITEBOLIB

Memod cynepnosuyii po3sunymo 0as pPo3s’ A3Y8aHHA 2PAHULHUL 3a0a% OUHAMIUHOT
meopil NPYHHHOCMI, 8 AKUX NOASL HANPYHEHL MAOMb AOKAABHI CUHYALPHOCTMI
cmenenegozo euzaady. Iloxasnuk cmenens makux CuHzYsspHOCmel 8UIHAUAEMBCA
anpiopHO HA OCHOBL 3A2AALHUX 8AACTMUBOCTEU NOAIE HANPYHCEHb Y NPYHCHUX Mi-
44X NPU HALBHOCMI KYMOBUxr mouok Ha paruyi. Ha npukxaadi nob6ydosu po3e’s3-
KY 2PAHUUHOL 3a0aul 045 HeOOHOPIOH020 X8ULe800Yy NOKA3AHO 38’A30K MIHC ACUMN-
MOMUYHUMU  BAACTNUBOCAMU HeBIOOMUX ar2edPaiunoi cucmemu, 00 AKO0T 380-
Jumsca epanuyHa 3adaya, ma JA0KAILHOMN ocobausicmio 8 kymosit mouyi. Hase-
HICTb MAK020 38’A3KY BUKOPUCTMAHO 3 Memot0 nobYydosu efhekmusHoz0 ar20PUMMY
00ePHCAHHA KIVBKICHUX OUYIHOK XAPAKMEePUCTUK XE8UALOBUX NOALE8. 3ANPONOHO08A-
HUl memod modce OYmMu 6UKOPUCTMAHO NPU PO3E’A3YBAHHT WUPOKO20 KOAL 2PAHUY-
HUX 3a0ay mamemamuyHol PiduKu.

METOZA CYMNEPNO3UUUN MPUMEHUTENIbHO K FrPAHUYHbIM 3AOAYAM
B HEOOQHOPOOHbIX BOJIHOBOOAX

Memod cynepno3uyuu passum 04s peurenus eparuyHsblr 3a0ay dunamuveckot meopuu
YNPY20cmuU 8 MOALX HANPAHCEHUSL KOMOPBLL Ccyuecmeyem ~aOKAAbHASL OCOOEHHOCTD
cmenennozo euda. Iloxasamenv cmeneru Maxux curezyaspHocmel onpedeasemcs an-
PUOPHO HA OCHOBE OOWUX CB0UCME Noaell HANPAKCEHUT 8 YNPYUX Mesdr NPU HAAUNUU
Y2108blX Mouex 2panuysbl. Ha npumepe peweHus 2panHuunol 3adauu 0as HeoOHOPOOH020
804108000 MOKA3AHA C853b MeHCOY ACUMNMOMUUECKUMU CEOUCTNEAMU HEUIBECTVHBLL AN~
zebpauyeckol cucmembspl, K KOMOPOU ceodumcs 2paruunas 3adaua, U A0KAABHOU OCO-
OGenHocmbio 8 Yaa080t mouke. Cyujecmseosarue maxot 83U UCNOABLI0BAHO 04 MOCTPO-
enus aPPexmueHoz0 aNzoPUMMaA NOAYUEHUSL KOAUUELCMBEHHBLY OUEHOK XAPAKMEPUCTIUK
804HO8bLL Noael. [Ipedaodcentsiti memod moxcem O0blMb UCTLOABI0BAH 04 PEUeHUS ULU-
POK020 Kaacca 3aday mamemamuieckoti PusuKu.

METHOD OF SUPERPOSITION AS APPLIED TO BOUNDARY-VALUE
PROBLEMS IN NON-REGULAR WAVEGUIDS

The method of superposition has been developed for solving the boundary problems of
the dynamic elasticity theory. There are local power singularities of stress field. The
exponent of such singularities is defined a priori on the basis of the general properties
of stress fields in elastic bodies in the presence of angular points on the boundary. The
connection between asymptotic properties of the unknown coefficients of algebraic sys-
tem corresponding to the boundary problem and local singularity at angular point has
been found. The boundary problem for non-regular waveguide has been considered. The
existence of the connection is used for development of effective algorithm for obtaining
the quantitative estimations of characteristics of the wave fields. The proposed method
can be used for solving a wide class of problems of mathematical physics.

Iu-r rinpomexaniku HAH VYkpainou, Knis Opnepoxano
23.01.06
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YIK 539.3
A. ®. YnuTko, M. A. MopryHoB

WCCINEOOBAHUE KOHTAKTHbIX HAMPS)XEHUA B TOHKON
YMPYIOW NONOCE MPU U3I'MBE

Ha npumepe 3ad0auu o KoHmaxme abCOAOMHO Hecmrozo ducka ¢ monHKou ynpyzol
n0a0cotl uccaedosano OUHAMUKY UMEHEHUL HOPMAABHBLL HANPsdiceHull 8 obaacmu
KOHMAKMA C Yyeeauuenuem npuKiadvieaemoli ¥ OUCKY cuabl, 0a3UPYACH HA MOUHOM
pewenHuu 3a0a4uU U COOMeememeyouem NPUOAUHCEHHOM PeULeHU, NOCTNPOEHHOM C
ucnoavzosanuem meopuu I'epya — Tumowenxo. I[Ipogedeno conocmassenue pe3yab-
Mamos, NOAYUEHHBLE C NOMOULBIO MOUHO020 U NPUOAUNCEHHO20 PeuteHUll, Komopoe
000CcH08bl8aeM YeALCO0OPAZHOCMD UCTOAL308AHUS 2unomesbt [epya — Tumowenko
8 KOHMAKMHOU MexraHuKe MOHKOCMEHHbLX Ynpyzux aremenmos. IToxazano, umo
npu 00cmMamourHo GoALUWUX ZHAUEHUAL NPUKAAOBbLEAEMOU Cuabl npoucxrodum om-
pvLe noaocs. om ducka 8 cpedure odbaacmu KoHmaxma.

OOCNIMKEHHA KOHTAKTHUX HAMNPYXXEHb Y TOHKIW NPYXHIA CMY3I MPU 3rUHI

Ha npuxnadi 3a0aui npo kowmaxm abcostomHo HHopcmrozo OUCKy 3 MOHKON MPYHCHONO
cMY2010 00CATI0HCeHO OUHAMIKY 3BMIHU HOPMAABHUX HANPYHCEHDd Y 30HI KoHmMaxmy 3i
30iavWenHAM npuraadenoi 00 Jucky cuau, 6a3yUUCL HA MOUHOMY PO038’A3KY 3adaui U
810n0810HOMY HabAUINCEHOMY PO3E’A3KY, NoOYJosaHomy 3 sukopucmanram meopii I'epya
— Tumowenxa. IIposedero cnigcmassenHs pe3yavmamis, o00epiHcaHux 3a 00mom02010
MOYUHO20 MA HABAUNCEHO20 PO3E’A3KI8, W0 00I'PYHMOBYE O0YINbHICTL BUKOPUCTNAHHA 21-
nome3u I'epya — Tumowenra 8 KOHMAKMHIU MEXAHIYL NPYICHUX MOHKOCIHHUX ene-
menmig. ITokasano, wo npu 00CUMb 8EAUKUXL 3HAUEHHAX NPUKAAOEHOL curu 8106ysaemsb-
cs 8i0pus cmyzu 810 Oucky scepeduni 06aacmi KOHMaxKmy.

INVESTIGATION OF CONTACT STRESSES IN THIN ELASTIC STRIP UNDER BENDING

Both the exact solution of the smooth contact between a rigid disc and a thin elastic
strip under the specified external loads and the corresponding approximate solution
based on the Hertz — Timoshenko theory has been constructed. The dynamics of changes
of contact stresses depending on increasing the magnitude of the force for this problem
has been investigated. Comparison of both solutions shows high accuracy of the
approximate solution. This validates the advisability of using the Hertz — Timoshenko
hypothesis in contact problems dedicated to thin-walled elastic substrates. It has been
shown that under sufficiently large magnitudes of applied force a strip is undergoing
tearing off from the stamp in the center of contact zone.

Kuesn nan,. yu-t nm. Tapaca IlleBuenko, Kues ITomryueno
21.01.06
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YIR 539.3

C. A. AmbapuywmsH, M. B. benybeksH

K TEOMETPUYECKH HEJ1I/IHEI7IHbIM 3AOAYAM TPAHCBEPCAIJIbHO-
M3O0TPOMHBLIX NNACTUH NoA AEUCTBUEM TAHITEHUUANBbHbIX CUN

B pamxax ussecmuulx 00ONYweHUl meopul aHU3OMPONHHLLL NAACTMUH, NYMmem OC-
pedHeHus YPasHeHUl Meopuu Ynpyzocmu nosyUeHdbl OCHO8HbBLE YPABHEHUS U32UOQ
U YCmOUUUBOCTU  2e0MEMPUUECKU HEAUHEUHDBLL MPAHCEEPCANBHO-UZOMPONHBLL
naacmut, Haxodawuxcs nod deticmeuem MAHLEHYUAABHBLL CUA.

[0 FrEOMETPUYHO HENIHINHUX 3A0AY TPAHCBEPCAIIbHO-I30TPOIMHUX
NNACTWUH NiA Al€0 TAHFEHUIANTbHUX CUn

Y pamkax eifomuxr npunyuent meopii AHIZOMPONHUL NAACTIUH UAALOM OCepedHeHHs
PIBHAHD MeoPil NPYHCHOCME OMPUMAHO OCHOBHI PIBHAHHA 32UHY Ma CcMiUKocmi zeo-
MEMPUUHO HEATHIUHUL MPAHCEEPCALbHO-I30MPONHUX NMAACMUK, AKI nepedysaromy nid
01€10 MAH2eHYIANLHUL CUA.

ON GEOMETRICALLY NON-LINEAR PROBLEMS OF TRANSVERSALLY
ISOTROPIC PLATES UNDER TANGENTIAL FORCES

Based on assumptions of the theory of anisotropic plates, averaging the equations of
elasticity theory, the governing stability and bending equations are obtained for geo-
metrically non-linear transversally isotropic plates under action of tangential forces.

Nu-1 mexanukn HAH Apmenun, EpeBan ITomryueno
25.11.05
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VIIK 539.3
B. B. Menewko', . 1. ®. BaH XeiicT’
3MILLYBAHHS B’A3KOI PIAWHW Y MPSAMOKYTHIV MOPOXHUHI

Poszasdaemoves waacuyna 0808umipHa OizapmoHiuHa 3adayua 04t MPAMOKYMHOL
obaacmi. Memod cynepno3uyii sussriemscs efexmusnum 0as Po3e’ A3YeanHs 3a-
0au NPuKAaOHOT MEXAHIKU, WO CMOCYIOMbCL MNOBILHOT Mmeull 8 A3Kol pPiduHu Y
NPAMOKYMHIU NOPOACHUHTL NI0 01€0 domuuHux weudxocmel, Npuxriaderux Ha ii
cminkax. Memod intocmpyemuves 0ekiavkoma npuraadamu.

CMELLUUBAHME BA3KOW XXNOKOCTU B MPAMOYIOJIbHOM MONOCTU

Pacemampusaemes xaaccuyeckas OsyxrmepHas OuzapmoHuueckas 3adaua 0as NPMO-
Yy2oavHou obaacmu. Memod cynepnosuyuu oxasvieaemcs aPdexmusrvim 04l peuteHus
3a0a% NPUKAAOHOU MEXAHUKU, OMHOCAWUMCA K MEONEeHHOMY MeueHUo 8a3K0U HuUdKoc-
mu 8 NPAMOY20AbHOU nosocmu nod deticmeuem KACAMEAbHBLL CKOpocmell, NPUL0HCeH -
HBLX Ha ee cmenkax. Memo0 npouatiocmpuposat HeCKoAbKUMU NPUMEPAMU.

MIXING OF VISCOUS FLUID IN RECTANGULAR CAVITY

This paper addresses the classical two-dimensional biharmonic problem for a rectan-
gular domain. The method of superposition is effective for solving the mechanical prob-
lems concerning creeping flow of wviscous fluid set up in a rectangular cavity by tan-
gential velocities applied along its walls. The method is illustrated by several examples.

! Kuis. Han, yu-T im. Tapaca Illesuenka, Kuis, OpnepsraHo
2 EfiHOXOBEHCBKMIT TEXHOJOT. yH-T, Hinepiaauamu 21.01.06
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YIK 5394
0. B. Hemuposckui, A. 1. AHKOBCKMN

JJ,VIHAMVI‘-IFCKVIVI BA3KOMJIACTUYECKUNA U3rMB APMUPOBAHHbIX
CTEP>XHEW NEPEMEHHOI'O NOMNEPEYHOIO CEYEHUA

ITpedaoscena sazkonaacmuueckas modeasb, 8 PaAmMKaxr KOMOPOU CHOPMYAUPOBAHA
3a0aua Heynpyz020 OuHAMUUECKO20 U32uba cmepixrcHet. Pazpaboman memod uuc-
NeHH020 UHMEeZPUPOBAHUSL NOCTNABACHHOU 300aUU, OCHOBAHHBIL HA 0000UWeHUU Me-
modog Pymnee — Kymma. IIposedeno cpasHeHue HUCAEHHBLL Pe3yabmamos ¢ U3-
BECMHDBLUU AHANUMUUECKUMU PEULEHUAMU, NOAYUCHHBLMU 8 PAMKAL HCECTKONAAC-
muueckol Mmo0eau, MOKA3AHA UX LOPOUWLASL CO2AACOBAHHOCMDL. IDPdexmusrocms
paspabomartozo nodxroda NPodemoHCMPUPOBAHA HA PACUEMAX HeYynpyzou OuHa-
MUKU UBOMPONHBLL U APMUPOBAHHBLL CMeEPHCHEU NOCTOAHHO20 U NePemMeHH020 No-
nepeunozo cewenus. Iloxaszano, ¥mo onmumanrvhdvle NPU CMAMULECKOM HAPYHCce-
HUU CEPHCHU He 8ce2da A8AAI0MCE HAUAYYWUMU U NPU uHamUYeckom 8030eticm-
euuU.

OUHAMIYHUWA B’A3KOMNACTUYHUA 3rMH APMOBAHUX
CTEPXHIB 3MIHHOI'O NMOMEPEYHOIO MNMEPEPI3Y

3anponoHosano &’A3Konaacmuury mooeav, Yy PamMraxr SKol chopmyabo8aHo 3adauy He-
NPYHHO2O OUHAMIYHO20 32uny cmepixrcHie. Ha ocHosi y3azaavHenHns memodis Pyuze —
Kymma po3pobaeno memod wucao8oz0 iwmezpysanHs chopmyavosarol 3adaui. IIpose-
0eHO MOPIBHAHHSA YUCA0BUX Pe3yabmamie 3 8i00MUMU AHAAIMUYHUMU PO3E’ A3KAMU,
OMPUMAHUMU 8 DPAMKAX HCOPCMKONAACMUUHOL MOOeai, mokradana ix 0obpa y3z2o00dice-
Hicmo. Egexmuenicms po3pobaenozo nidxody mpoiatocmposaHo HA POIPAXYHKAX He-
NPYHCHOT OUHAMIKU 130MPONHUX 1 APMOBAHUX CMEPHCHI8 CMAN020 Ma 3MIHHO20 none-
peunux mnepepisie. Iloxasano, WO ONMUMAALHL NMPU CMAMUYHOMY HABAHMANCEHHT
cmepicHi He 3a8xc0U € Haukpawumu © npu OuHaMIUHIL O011.

DYNAMIC VISCO-PLASTIC BENDING OF REINFORCED
CORES WITH VARIABLE CROSS-SECTION

We present a visco-plastic model within the limits of which the problem on non- elastic
dynamic bend of cores is formulated. The method of numerical integration of the prob-
lem in view, based on generalization of the Runge — Kutta methods is developed. Com-
parison of numerical results with the known analytical solutions obtained within the
limits of a rigid-plastic of model is made, their good agreement is shown. Efficiency of
the developed approach is shown on the calculations of non-elastic dynamics of the
isotropic and reinforced cores of constant and wvariable cross-section. It is shown, that
not always the optimum — at static loading — cores are the best at dynamic influence.

VIH-T TeopeT. U NPUKJ. MEeXaHUKI ITosy4ueno
CO PAH, Hosocubupck, Poccusa 22.04.05
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YIRK 539.3

O. O. 3ono4eBcbkun, B. J1. Peayos, C. M. Cknenyc

MOB3YYICTb NNACTUH HEKAHOHIYHOI ®OPMU
3 MATEPIANIB 13 ACUMETPIEIO BIACTUBOCTEW

Jocaidxncyemuves nos3yuicms MOHKUX NAACTMUH CKAAOHOL popmMu 13 mamepianis 3
acumempieto gaacmugocmet, Wo 3Haxodamsues ni0 0i€10 HABAHMANCEHD Y NAOUWUHI.
Memod po3é’ssyeanns 06a3yemsvcs HA CYMICHOMY 3ACMOCYBAHHI 8aPILAYIUHO-
cmpykmypHozo memody ma wmemody Pynre — Kymma — Mepcona. Odepacaro
CMPYKMYypu Ppo3e’a3Ky 04 OCHOBHUX MuUnie kpauosux ymos. Jocaidiceno enaus
MUNY HABAHMANCEHHA HA MOB3YUICMb 1 MPUBALY MIYHICMDb NAACMUHU 3 OME0-
pamu.

NON3yYECTb MNACTUH HEKAHOHUYECKOWN
®OPMbI U3 MATEPUANOB C ACUMMETPUENA CBOMCTB

Uccaedyemes noaszyuecms MOHKUL NAACTMUH CAOHCHOU POPMBL U3 MAMEPUAN08 C ACUM-
mempueti ceoticma, Haxodawuxcs nod delicmeuem Hazpydicerus cua 8 naockocmu. Me-
mod peweHus 0A3UPYEMCS HA COBMECTVHOM NPUMEHEHUU 8APUAYUOHHO-CMPYKMYPHOZO
memoda u memoda Pynze — Kymma — Mepcona. ITocmpoens, cmpyxmypdsl peuteHus
045 OCHOBHBIX MUNO08 2PAHUUHBLL Ycarosul. Vccaedosaro srusnue suda HazpyIcenus Ha
NOA3YUECND U OAUMEABHYI0 NPOUHOCTD NAACTNUHDBL C OMBEPCMUSLMU.

CREEP OF NON-CANONICAL FORM PLATES FROM
MATERIALS WITH NON-SYMMETRIC PROPERTIES

A creep problem for thin plates of complex form from materials with non-symmetric
properties under plane loading is considered. The method of solution is based on the
joint using the variational-structural method and the Runge — Kutta — Merson method.
The structures of solution for the main types of boundary conditions are obtained. The
influence of loading type on creep behavior and long-time strength of the plate with
holes is studied.

Iu-T npobsem MammHOOYAyBaHHA Opnepoxano
im. A. M. ITinroproro HAH VYkpainn, Xapkis 06.07.05
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A. M. Bypak', O. P. MaukeBuy'*, P. C. Myciit1"?

TEPMOMPYXHICTb HE®GEPOMAIHITHUX EJIEKTPOMNPOBIAHUX TIN
3A YMOB Ail IMNYJIbCHUX ENEKTPOMAIHITHUX NONIB

3anponoHosaro mamemamuyHy modeab oOnuUcCy ma memoouxy 6uUusHaueHHs Mmepmo-
HAMPYIHCEHO20 CMAHY HePePOMAZHIMHUL eAeKMmPONnPosioHUx mia 3a ymose 0il 308-
HIWHIX HeYCMANCHUX eAeKMPOMAZHIMHUX NOALI8 LMNYABCHOZO MUNY, AKI MAOMb
xapaxmep WUPOKO 8UKOPUCTNOBYBAHOZO 8 THICEHePHIL NPaAKmMuyl pexicumy 3 mooy-
AAYLEWD AMNIAIMYOU NPU IMNYALCHOMY MOOYAtotouomy cuzhaal. Modeav € po3sum-
Kom eidomux 3 aimepamypu Mmodeset OAsfL KEA3IYCMANEHO20 Ma TMNYALCHOL0
eneKMmpPoMazHIMHUL Noai8. AK Npuraad 00CAI0HEHO MePMOMEXaAHIUHY N08edTHKY
CYYINBHOZ0 MA NOPOACHUCTIOZ0 YULIHOPI8 3a maKol 01i.

TEPMOYIMNPYroCTb HE®GEPPOMAIHUTHbIX 3NIEKTPOMNPOBOAHbLIX
TEN NPU BO3AEUCTBUU UMNYJIbCHbIX ANIEKTPOMAIHUTHbIX NOJNEN

ITpedaoxcena mamemamuyeckass mo0eab ONUCAHUSL U MemoOura onpedeseHus mepmo-
YNPY2020 COCMOAHUSL HeePPOMAZHUMHDBLL ILeKMPONPOBOOHBLL mes NPu 6030elicmsuu
BHEWHUX HEYCMAHOBUBUWLULCS INCKMPOMAZHUMHBLL NOALU UMNYALCHOZO MUNA, UMEIO-
WUL TAPAKMeP WUPOKO UCTIOABIYEMO20 8 UHNICEHEPHOU NPAKmuKe pexcuma ¢ Mooyss-
yuell amnaumyos. npu UMNYAbCHOM mo0yaupyrouwem cusHare. Modeav asasemcs passu-
muem u3gecmHbulX 8 aumepamype modeseti 0rs K8A3UYCMAHOBUBULEZOCS U UMNYABCHOZO
anexmpomazHuMHbLX noaeli. B kauecmee npumepa uccaedosano mepmomexraHureckoe
coCmosHUe CNAOWHOZO U NOA020 YUAUHOPOB8 NPU MAKOM 8030elicmeun.

THERMOELASTICITY OF NON-FERROMAGNETIC ELECTROCONDUCTING SOLIDS
UNDER INFLUENCE OF PULSE ELECTROMAGNETIC FIELDS

A mathematical model for description and methodology for definition of thermo-
stressed state of mnon-ferromagnetic solids which are influenced by external mon-
stationary electromagnetic fields of impulse type, which are widely used in engineering
praxis, are presented. This model is the development of well-known models for quasi-
stationary and impulse electromagnetic fields. As example, thermo-mechanical behavior
of continuous and hollow cylinders during such influence is considered.

' r-r IIPUKJL IIpo0bJIeM MeXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. Iligctpuraya HAH Yxpainu, JIbBiB, 01.02.06
Han,. yu-1 «JIpBiB. nositexuika», JIbBIB,

ITonmitexnika Onogabcbka, Omoge, Ilogabia
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YIK 539.3
B. I". KapHayxos', B. |. Koaros', B. M. Ciuko®

MOHOIAPMOHIYHE HABJIMXKEHHA B 3AAAYAX MPO HEMIHIAHI
KOJNMMBAHHA | QIUCUNATUBHUW PO3ITPIB HEMPYXXHUX TN

3 8UKOPUCTMAHHAM HEATHIUHUX mo0enseltl HenpYHcHOTl NnosediHKu mamepianis, CKiH-
YeHHO-eNeMEHMHUX MemOo0i8 PO038’ A3Y8AHHA HeATHIUHUX KPpalosux 3adai ma aHa-
N13Y KOHKPEMHUX YUCL08UL Pe3Yrbmamis 002080PI0EMBCL NUMAHHKAL NPO 00HOUAC-
MOMHEL KOAUBAHHSA 1 OUCUNAMUBHUL PO3iePl8 HENPYHICHUX Min NPU MOHO2APMO-
HIYHOMY HABAHMANCEHHT.

MOHOIAPMOHUYECKOE MPUBMUXEHUE B 3A0AYAX O HENMUHEAHbIX
KOJIEBAHUAX U ANCCUNATUBHOM PA3OIPEBE HEYIMNPYIUX TEN

C ucnoavsosanuem HeauHeUHbLX modensetl Heynpyz2020 nNogedeHUs MAMePUAL08, KOHEUHO-
INEMEHMHDBLL MeMO008 PeuteHUs HeAUHEeUHBLL KPpaesblr 3a0au U aAHAAU3A KOHKDPEMHbLL
YUCA0BBLL  Pe3yAbmamos obcyxrcdaemcss 80onpoc 00 00HOUACTMOMHBLL KOALOAHUSLX U
duccunamueHom pas3ozpese HeYNPYzux mea Npu MOHOZAPMOHULECKOM HAZPYHCEHUU.

MONOHARMONIC APPROXIMATION IN PROBLEMS OF NONLINEAR
VIBRATIONS AND DISSIPATIVE HEATING OF INELASTIC BODIES

The question about one-frequency vibrations and dissipative heating of inelastic bodies
under monoharmonic loading is considered using the monlinear models of inelastic
materials, finite-element method and analysis of numerical results.

"In-1 mexanixu im. C. IL. Tumontenka Opnepoxano
HAH VYxpainnu, Kuis, 07.02.06
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YIORK 517.983.54

B. ®. YekypiH

MOJEJb B3AEMOINMPOHUKHUX KOHTUHYYMIB
| TEPMOOUHAMIKA OE®OPMYBAHHSA HAMIBMPOBIOHUKIB

YV pamrax meopii 83aEMONPOHUKHUX KOHMUHYYMIB, SUKOPUCMOBYIOUU YIBAEHHS
30HHOT Meopii NPosioHoCMI MEepouxr Mmin, OMPUMAHO OCHOBHL MePMOOUHAMIUHT
CNI8BIOHOUWEHHA O HANIBNPOBIOHUKIE, 1€208AHUX 0eKiNnbKoMA OOHOPHUMU MaA aK-
yenmoprumu Odomiwkamu. Ha yiti ocnosl ecmarnosseno mapamempu A0KAALHOZO
MmepmoOUHAMIUHOZ0 CARY, WO 8i0nosidatroms npoyecam Oehopmayii, menionpo-
8i0HoCcmi, enrexmponposionocmi U zenepayii-pexomoiHayll 8IAbHUX HOCTI8 CMPYMY.

MOLEJIb BZAUMONPOHUKAIOLLMX KOHTUHYYMOB U TEPMOOUHAMUKA
OE®OPMUPOBAHMA NONYNPOBOAHUKOB

B pamxax modeau 83aUMONPOHUKAOWUL KOHMUHYYMO8, UCNOABIYS npedcmasierus
30HHOU Meopuu MpPosodumocmu meepdvlr Mmeas, NOAYUEHbL OCHO8HbLE MePMOOUHAMU-
yecKue COOMHOUEHUS OAf NOAYNPOBOOHUKOS, Ae2UPOBAHHBLL HECKOALKUMU OOHOPHBLUU
U AKYenmopHsvlmu npumecamu. Ha amou ocrose ycmarosiensvl napamempdvl LOKAALHOO
MepPMOOUHAMULECKO20 COCMOAHUS, CoOmeemcmeayrowue npoyeccan depopmayuu, men-
A0MPOBOOHOCTNU, INEKMPONPOBOOHOCTU U 2eHePAUYUU-PEKOMOUHAYUU C80O00HDBLL HOCU-
menetl Moxa.

MODEL OF INTERPENETRATING CONTINUA AND THERMODYNAMICS
OF DEFORMATION OF SEMICONDUCTORS

Within the framework of the model of interpenetrating continua using the concepts of
the zone theory of conductivity of solids the basic thermodynamic relations for semi-
conductors doped by donor and acceptor impurities have been obtained. On this bases
the parameters of local thermodynamic state corresponding to the processes of defor-
mation, thermal conductivity, electric conductivity and free current carriers genera-
tion-recombination have been established.

Iu-T npukJ. npobseM MeXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. ITincTpuraua HAH Ykpainn, JIeBiB 21.02.06
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YIK 539.3
O. B. Komapos, B. B. Jloboaa

PYX ENIEKTPOI30JIbOBAHOI MDK®A3HOI TPILLMHU 3 LOKPUTUYHOIO
LWBUAOKICTIO Y ME3OENEKTPUHYHOMY BIMATEPIAJIbHOMY MNMPOCTOPI

Buguaembves pyxr eaekmpoizonvos8anoi mpiwjuHu mo medci nodity mamepianie y
npocmopi, wWo cxkaadaemsvcs 3 080X PI3HUX N €30eseKMPUUHUL Nignpocmopis. Jlisa
8ePUWUHA MPIWUHU B8ANHCAEMDBCS BIOKPUMOI0, HAMOMICMD OiNs NPABOL BePUUUHU
sunukae 3oHa xonmaxmy. Tepmsa wmixe Oepezamu mpiwunu eidcymue. Tpiwuna
pyxraemsves 3 ycmaneror weudxkicmro pasom i3 npuxasadenumu 0o dGepezie 30ceped-
HCEHUMU eACKMPUUHUMU T MEXAHIUHUMU HABAHMANCEHHAMU. Y npoyeci po36’a3Y-
8AHHA OMPUMAHO MPAHCYeHOeHMHe DIBHAHHA OAS 6U3HAUEHHS 30HU KOHMakmy,
AKe PO36’A3AHO UYUCEALHO, G MAKONC 8uUPaA3u 0af KoePiyieHmis THMEeHCUBHOCTT
Hanpyxcenv. Oxpemo npuditeHo Yysazy weuOKocmi 6UBINbHEHHS eHep2ii 8 0KOoAL
npagoi gepwuru mpiwunu. IIpogedeno NMOpPiBHAALHUL aAHAAIZ OIMAHOK KOHMAKMY
ma weudxocmell BUBINbHEHHS eHepell 04l MPIuUH CKIHUeHHOT Mma HANIBHEeCKIH-
YeHHOT 008HCUHU.

OBWXEHUE 3NEKTPOU30/IMPOBAHHOW MEX®A3HOW TPELWNHbI C BOKPUTUYECKOM
CKOPOCTbIO B NbE30O3NEKTPUYECKOM BUMATEPUAITbHOM NMPOCTPAHCTBE

B pabome paccmompero dsudcerue aneKmpousoisuposaHHot mpewursl no eparuye pas-
dena mamepua.nos 8 npocmpancmee, Komopoe cocmoum u3 08Yx PastUUHbLL Nbe30aLeK-
mpureckux noaynpocmparcms. Jlesas sepuLUHA MPeWUHbL CULUMAEMCA OMKPbLIMOL, 8
Mo 8pemsi KAK 803.1e NPABOU 8ePUUUHBL eCb 30HA KOHMaKmMa, mpenue mexcdy bepezamu
Komopol cuumaemcs omcymcemeyowum. Tpewuna 0suxcemes ¢ YcmarHosusulelics cKo-
pPOCMBIO 8Mecme C NPULOHCEHHBLMU K Oepezam COCPedOMOUeHHBLMU INeKMPUUecKol u
MexaHuueckolu Hazpyskamu. B mpoyecce peweHus noayuenv, mparcyendenmuole ypas-
HeHus 0as onpedeseHus 30H KOHMAKMA, KOMOPble PeweHdbl YUCAEHHO, 4 MaKHe 8blpa-
JcenHus 0ai K0IPPUYUSHMO8 UHMEHCUBHOCTNU HANPANCEHUT U INeKMPUUECKOU UHOYK-
yuu. Ocoboe srumarue yoeseHo cKopocmu 0ceo00xcOeHUsL IHePUU 8 OKPECTNHOCTIU NPaA-
80U BePUWUHBL MpPewunbl. IIpogeden CcPaABHUMEAbHDBIL AHAAU3 04 MPeUUHbL KOHeUHOU
OAUNBL U NOAYDOECKOHeUHOT MPeuUHbl.

ON MOVING IMPERMEABLE INTERFACE CRACK WITH CONSTANT SUBSONIC
VELOCITY IN PIEZOELECTRIC BIMATERIAL

A problem for an impermeable crack moving along the interface of two dissimilar pie-
zoelectric materials is considered. A mechanically frictionless and electrically permeable
contact zone is assumed at the right crack tip whilst another part of the crack is open.
The crack moves with constant velocity together with concentrated loading and electrical
charge, which are prescribed at the crack faces. The transcendental equation for
determination of the real contact zone length is solved numerically, and both stress and
electrical displacement intensity factors are derived. Special attention is devoted to the
problem of the energy release rate at the right crack tip. A comparative analysis is given
for a finite length crack and for a semi-infinite crack.

JHinpomnerp. Hall. yH-T, JHIIpOIeTPOBChHK Opnepoxano
14.11.05
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YIK 539.3
. B. rpI/IJ'IiLI,bKVIl7I1, rT. CyJ'II/IM1, B. C. Bina?

CTATUYHA TEPMOMPYXXHA PIBHOBATIA ABOLLUAPOBOI m -KYTHOI
TPYBU 3A Tl OBTUCKAHHA | ®PUKLIMHOIO HAIPIBAHHA

Chopmyav08aHo NOCMAHOBKY Ma NOOYO08AHO HAOAUNCEHUL PO3B’A30K NAOCKOL cma-
MUYHOT 2PAHUYHO-KOHMAKMHOL MePMONPY*cHOT 3adaul 0as 080ULAPOBOL M -KYm-
HOT mpybu, axa nepedysae nid dieto GPUKYILUHO20 MeMnePamypHozo Noas i PieHO-
MIPHO PO3NOOINEHUL CTMUCKYBANLBHUL HOPMAABHUL HANPYHCEHb HA OTYHUX Nosepx-
HAX 30 YMOBU, WO MEXAHIUHT MaA MentoPidutti rapaxmepucmuky mamepiaiis He
3asexcams 810 memnepamypu. Buympiwns mpyba € Kpyz08010 ocecumempurHoo,
308HIWLHSA NOBEPITHA 308HIWUHBOT MPYOU 8 mMonepeuHomy nepepidi mae Gopmy
m -KYMHUKA 3 3A0KPYAeHUMU KYmamu. 3a0ayy po3e’si3aHo mMemodom Manr020 Nna-
pamempa 3 YparysaHHM Uienie 00 mpemnvbozo nopadKy MaLoCmi.

CTATUYECKOE TEPMOYIMPYIOE PABHOBECUE [BYXCIOWHOW m -YFONbHOW
TPYBbI MPU OBXXATUN U DPUKLLIMOHHOM HAIPEBE

Chopmyauposana NOCMAHOBKA U MOCMPOEHO NPUbAUdNHCEHHOe PeuleHue NA0CKOU cma-
muueckoll ePAHULHO-KOHMAKMHOU mepmoynpyzou 3adauu 0as 08YXcAOUHOU M -Y20ab-
HOU MpPY6bvL, Haxodswelics nod Oelicmeuem GPUKYUOHHO2O MeMNepamypHozo noas u
PABHOMEPHO PACTIPEOEAEHHBLL CHCUMAIOWUL HOPMAALHBLL HANPAAHceHUT HA BOKO8HLL NO-
8ePLHOCMAX NPU YCAOBUU, YMO MexaHuuecKue u meniopuauieckue rapaxmepucmury
MAMEPUAN08 He 3ABUCAM OM Mmemnepamypsvl. Bhympennas mpyba — xpyzoeas ocecum-
MEMPUUHAA; BHEULHASL MOBEPILHOCMYL 8HewHel MmpPYyObl 8 NONepeuHoM CeueHuu umeem
POpMY M -Y204bHUKGA C 3A0KPYAEHHBLMU Yeaamu. 3a0aua peuena memodom Maiozo Nna-
pamempa ¢ yuemom uienos 00 mpemuvezo nopadKa Mar0Cmu.

STATIC THERMOELASTIC EQUILIBRIUM OF TWO-LAYER m -GON PIPE
AT COMPRESSION AND CONTACT HEATING

The formulation and corresponding approximate solution to the plane static boundary
contact thermoplastic problem for two-layer m -gon tube is presented. It is assumed
that a cylindrical system is under the temperature field and given mormal stresses
which are uniformly distributed on the lateral surfaces. The mechanical and thermo-
physical properties of materials are temperature-independent. The internal tube is cir-
cular axially symmetric, the external surface of external tube has the form of m -angle
with rounded angles. The problem is solved by the method of small parameter with
regard for three-order terms.

1 . . .
JIbBiB. Ha1, yH-T iMm. IBana Ppanka, JIbBiB, Opnepoxano

? Harm,. yu-1T BogHOro rocr-a 09.06.05
Ta IPUPOINOKOPUCTYBaHHA, PiBHe
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YIR 539.3

B. J1. BoraaHoB

OB UCCITIENOBAHUUN OCECUMMETPUYHbIX 3AO0AY
NUHEAPU3NPOBAHHOW MEXAHUKWU PA3PYLLUEHUA ONA TENA
C OBYMA NAPANNENbHbIMU TPELULWHAMU

JAas cayuasn 08yx naparteadbnvlr Ouckoodpas3Hblr mpewur 8 6eckoHeuHom mame-
puase npogedeno uccaedosarue 08Yxr HeKAACCUUECKUX MeXAHUIMO8 DASPYUWEHUL —
PA3PYUWeHUL mead C HAUAABHBLMU (OCTAMOUHBLMU) HANPANEHUAMU U Pa3PyuLe-
HUSA Mamepuara npu cixamuu 80oav mpewur. B pamixax mpexmepHot aureapu-
3UuposanHol MexaHuku OedopMuUpPYemozo meepdoz0 mead 8biNOAHEeHA NOCMAHO8KA
3a0ay U MOAYUEHDL PA3Peuarouue Cucmemb, UHMezparbHblx ypasHenuti Ppedzons-
Mma emopozo poda. IIpusedenvt gbipaxcerus KoIPPHUYUEHMO8 UHMEHCUBHOCMU HA-
NPAHCEHUU O CAYULASL MPEUUH HOPMALLHO20 OMPHLEQA.

nPO AOCNIOXEHHA OCECUMETPUYHUX 3A0AY
JIIHEAPU3OBAHOI MEXAHIKU PYUHYBAHHA
OnA TINA 3 ABOMA NAPANEJNIbHUMU TPILLMHAMMU

Hdas eunadxy 0eox napareavbHux OuUckKonodiOHUL MPIWUH 8 HeCKIHUeHHOMY Mamepiani
docai0xceno 08a HeKAACUUHT MEXAHIZMU PYUHYBAHHA — PYUHYBAHHAL MIAA 3 NOUAMKOBU-
MU (3AAUWKOBUMU) HANPYHCEHHAMU MA PYUHYBAHHS mamepiany nNPuU CMUCKAHHT
830082 MpilwuH. B pamrxaxr mpusumipHol aiHeapu3osanoil mexanixu OedopmisHo20
meepdozo Mmina 301UCHEHO MNOCMAHO8KY 3adaui ma OMPUMAHO PO38’AYBANLHL THME?-
paavui pisuanns Ppedzoavma 0pyzozo pody. Haeedeno eupasu Oas roegdiyienmis iH-
MeHCUBHOCTNT HANPYIHCeHDd Y 8UNAOKY MPIUWUH HOPMAABHOZO 810PUBY.

ON INVESTIGATION OF AXIALLY SYMMETRIC PROBLEMS
OF LINEARIZED FRACTURE MECHANICS
FOR A SOLID CONTAINING TWO PARALLEL CRACKS

In this paper the problems for two parallel penny-shaped cracks in an infinite solid are
considered. The analysis involves two non-classical mechanisms of fracture, namely, the
fracture of solids with initial (residual) stresses and fracture of materials under comp-
ression along the cracks. Statement of the problems is formulated and the Fredholm
second-kind integral equations are obtained. The representations of the stress intensity
factors for the cracks under tension are given.

Vu-1 mexanukn um. C. II. TumornieHKo ITosmryueno
HAH Vxpannsl, Knues 01.02.06
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YIK 539.375
P. M. KywHip, M. M. Hukonnwmn, M. V. PocTyH

NPYXXHO-NMNACTUYHA COEPUYHA OBOJIOHKA 3 CUCTEMOIO
AOBIJIbHO OPIEHTOBAHUX TPILLUNH

3adaua mpo 2parHuUuUHY pieHo8azYy cPepurHol 0OO0AOHKU 3 008IALHO POIMIULLHUMU
NPAMOATHIUHUMU 8 MAAHT HACKPIZHUMU MPIWuUHAMU 38edena 00 cucmemu CUH2Y-
AAPHUX THMEZPANLHUX PIBHAHD, AKA PO36 A3AHA UUCEADHO CYMICHO 3 YMOBAMU
06.medceHoCmi 3YCuas i MOMeHMI8 Ol MPIUUH MA YMOBAMU NAACNULHOCTNT MOH-
KUX 000A0HOK. K NPuKaad po3zainymo 060A0HKY 3 YOMUPMA MPIUUHAMU.

YNPYro-NNACTUYECKASA COEPUYECKASI OBOJTOYKA C CUCTEMOW
NPOU3BOJNIbHO OPUEHTUPOBAHHbIX TPELLMH

3adaua o npedeavbHoM PasHoBecUU cPHepureckoll 000A0UKU C NPOUSBOALHO PA3MEU,eHHBL-
MU NPAMOAUHEUHDLMU 8 NAAHE CKBO3HBLMU MPpewunamu ceedena ¥ cucmeme CUHYALP-
HbLX UHMEZPAALHBLL YPABHEHUU, KOMOPas Peulerd YUCAeHHO CO8MECTMHO C YCAOBUAMU
02PAHUYEHHOCTNU YCUAUY U MOMEHMO8 6031 MPEWUH U YCAOBUAMU NMAACTRULHOCTIU
monkux o6oaouex. B kauecmee npumepa paccmompera 006040UKA C UeMbLPbML MPeUjU-
HAMU.

ELASTICO-PLASTIC SPHERICAL SHELL WITH A SYSTEM
OF ARBITRARILY LOCATED CRACKS

The problem on limit equilibrium of a spherical shell with arbitrarily located rectilinear
(in plane) through cracks is reduced to a system of singular integral equations. The
system s solved numerically under the boundedness conditions for forces and moments
near the cracks and plasticity conditions for thin shells. As an example the shell with
four cracks is analysed.

Iu-T npukJ. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. Ilinctpurauya HAH Yrpainn, JIsBiB 01.02.06
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YIRK 539.3

P. M. MapTuHsik, b. C. Cno6ogsaH

B3AEMOAIA ABOX TiN 3A HAABHOCTI KANINAPIB
Y MDKKOHTAKTHOMY 3A30PI

3m00eAb08aHO 83AEMOOTI0 NPYHCHUX NIBNPOCMOPIE 34 HAABHOCMNI 8 MIHCKOHMAKM-
HOMY 3A30PT, 3YMOBACHOMY BUIMKOIO HA NOBEPLHT 00HO20 3 MIA, HECNUCAUBOL PLOU-
HU, WO YMBOPIE MEHICKU HA KPasx 3a30py, ma 0ii mucky 2a3y 8 cepedHit 1U0zo
yacmuni. IIpu opmyarosanni Konmaxmuoi 3adaui 04 Maxol cmpyxmypu 8pa-
X08AHO mMogeprHesull Hamsz pidunHu, cmpubox Mmuckie Ha Medxci pidunu U 2a3y,
mparc@hopmayiio 3a30py i 3IMIHY 008HCUHU KANIAAPI8 Ni0 uac HasaHmaxcenns. Pos-
8’130k 3a0aui nodaro uepe3 PYHKYII0 8uUCOMU 3A30DPY, A 0 i1 BUBHAUEHHS OMPU-
MAHO CUHZYAADPHE THMeZPALbHe PIBHAHHA, AKe P03’ A3AHO AHAAIMUYHO. 3 YMO8U
obmediceHoCmi PO36°A3KY YbO20 THME2LPAALHOZO0 PIBHAHHA 1 3 YMo8U 30epexnceHHs
KiAbKoCMI PIOUHU 8 KANIAAPAL OMPUMAHO CUCTMEMY MPAHCYEHOEHMHUL DPIBHAHD
Ons susHauerns 008XHCUH 3a30PY ma kaniaspis. Ha epagixaxr npoiriocmposano 3a-
aexcHicms 008XHCUHU ma hopmu 3a30PY 610 HABAHMANCEHHS, 3A1eHCHICMD nepenady
MUCKI8 Y KANIAAPL Mma 8 2a3tl 810 008KHCUHU 3A30PY.

B3AMMOAENCTBUE OBYX TEN MPU HANUYNU KAMUNNAPOB
B MEXXKOHTAKTHOM 3A30PE

Cwmodeauposarno 83aumodeticmaue ynpyzux noAYnpPocmpaHcms npu HAAUUUU 8 MeHCKOH -
maxmHnom 3a3ope, 06Yca08AeHHOM 8bleMKOU HA NOBEPLHOCMU 00HOZ0 U3 Me, HecCHUMA-
emotl aHcudrocmu, o6pasyrowell MeHUCKU HA KPasx 3as3opa, u 0asreHus zasa 6 cpedHel
ezo wacmu. ITpu opmyauposke KoHmaxmuou 3adauu 04 MaAKoOU CMPYKMYpPsbl Yumenvt
nogeprHocmMHoe Hamsxerue Hudkocmu, ckauox 0asreHus Ha zpanuye xudxocmu u
2a3a, mpamcopmayus 3a3opa U umerHerHue OAUHBL KANUALAPO8 NPU U3MEHEHUU HA-
2py3ku. Pewenue 3a0avu npedcmasreno uepe3 GyHKyuio evicomst 3a3opa. [Jas ee onpe-
OenenHust NoAYUeHO CUHZYAAPHOE UHMEe2ZPALbHOe YPasHeHUe, KOMOopoe PeuteHo aQHAAUMU-
yecku. VI3 yYycaosuli 02PAHUMEHHOCTNU PeuleHUs IMOo20 UHMEeZPALbHO20 YPasdHeHUus U
COXPAHEHUS KOAUYLCNBA HUIKOCMU 8 KANUALAPAL NOAYUEHA cUCTemMa MPaHcyeHdenm-
HBLL YpasHeHull Oasi onpedensenus OauM 3as3opa u xKanuaaspos. Ha epagurxaxr npoua-
A0CMPUPOBAHA 3ABUCUMOCTNDG OAUHDBL U POPMBL 3A30PA OM HAZPY3KU, 3AB8UCUMOCTND Ne-
penada OasreHus 8 KanuUALAPe U 2a3e 0M OAUHDL 3a30PA.

INTERACTION OF TWO BODIES IN CASE OF CAPILLARIES IN INTERCONTACT GAP

Interaction of elastic half-spaces in the case of an intercontact gap, caused by a coulisse
on the surface of one of the bodies, incompressible liquid forming meniscuses on the
edges of the gap, and of gas pressure action in its middle part is modelled. At the
contact problem definition for such a structure the surface tension of liquid, pressure
jump on the verge of the liquid and gas, transformation of the gap and change of the
capillaries length at loading are taken into account. The solution to the problem is given
through the function of the gap height, and for its determination a singular integral
equation solved analytically is obtained. Due to limitation of the solution to singular
integral equation and because of preservation of the amount of liquid in the capillaries,
a system of transcendent equations is derived for determination of the gap and
capillaries lengths. The dependence of the gap length and form on loading, and the
dependence of jump pressure in a capillary and gas on the gap length are illustrated.

Iu-T npuxJ. npobseM MeXaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. Ilinctpurauya HAH VYxpainn, JIsBiB 21.12.05
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YIK 539.3
JI. A. dunbwtnHckui, B. H. Kob3apb

NIOCKAA 3A0AYA CBA3AHHOW TEPMOYNPYIOCTHU
and niACTUH C OTBEPCTUAMMU

IIpedaosicen memod peweHusl 08YMmePHHLL BHYMPEHHUX U BHEULHUL 2PAHUUHBLYL 3a-
0au C8A3AHHOU MePMOYNPY20CMU, OCHOBLIBAOWULCA HA NOCMPOEHHBbLL PYHOAMEH -
MAABHBLL PEULEHUAL COOMBEMCMEYOWUL YPAEHEHUU.

MIOCKA 3AOAYA 3B’A3AHOI TEPMOIPYXXHOCTI A1 MIACTUH 3 OTBOPAMU

3anponoHo8anHo memod Po036’A3Y8aHHA 0808UMIPHUL BHYMPIUHIX T 308HIULHIX 2PAHUYU-
HUX 3a0a% 368'13aAHOT MEPMONPYHHOCME, AKUL I'PYHMYEMbCL HA nodydosanuxr Pyroa-
MEHMANBPHUX PO38’A3KAX 810N08IOHUX PIBHAHD.

PLANE PROBLEM OF COUPLED THERMOELASTICITY FOR PLATES WITH HOLES

The method for solution of two-dimensional inner and outer boundary problems of
coupled thermoelasticity is proposed. It is based on the constructed fundamental solu-
tions of the corresponding equations.

Cywmck. roc. yH-T, CyMbl ITosyueno
11.10.05
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UDK 539.3
J. Kubik, Z. Perkowski

RECIPROCITY THEOREM FOR MECHANICAL PROBLEM IN BRITTLE
DAMAGED BODY WITH THERMAL DISTORTION

The initial-boundary problem of mechanics is formulated in the paper in an in-
cremental version for a wviscoelastic-brittle damaged medium with thermal dis-
tortion. Next, the reciprocity theorem is derived for the stated problem. A way of
calculation of the global damage parameter for the body is formulated on the basis
of a special case of the theorem. The problem is also illustrated by the numerical
example.

TEOPEMA B3AEMHOCTI 3A0AYI MEXAHIKU AnA KPUXKO MOLWKOAXEHOIO
TIIA 3 TEPMIYHUMU OUCTOPCIAMU

YV mepminax npupocmis pos2asHYymMoO KPatiosy 3adauy MexranHiku Oas 8 A3KONPYHHO20
mina 3 KPUXKUMU NOWKOOHEHHAMU U mepmivHumu oucmopciamu. Jas maxux min
cPOPMYALOBAHO Meopemy 83aemHocmi podim. Ha ocHosi uwacmkosozo eunadxy ubozo
meepoHceHH OMPUMAHO POPMYALY, AKA 0038045€ 00UUCA08AMU 2A00AALHUY NaApaMem]P
nowxoOxcenns. Hagedeno uucaosuii npuxaad po3sumxy MmIiKPONOULKOOHEeHb 8 NPAMO-
KYMHUKY 3 YeHMmParbrhum maxpodeexmom 3a YyurAivHoz0 HazpieanHHs.

TEOPEMA B3SAUMHOCTU 3AOAYU MEXAHUKWU ONA XPYIMNKO NMNOBPEXAEHHOIO
TENA C TEPMUYECKUMU OUCTOPCUAMMU

B mepmurax npupaweHuil paccmompena xpaesas 3a0aua MexraHuru Oas 813KOYNpy-
2020 Mmeaa ¢ XPYnKumMu nospexcleHusmu u mepmuveckumu oucmopcusmu. Jas maxux
men copmyauposarna meopema g3aumrocmu padom. Ha ocrhose wacmuozo cayuas amo-
20 ymeepircleHus mnoayuena PopMYAa, MO3BOAAIOWAL Onpedesumds 2a00aAbHbIT napa-
memp nospexcOenHus. IIpuseden HUCA080U MpPumep PA3BUMUL MUKPONOEPeHcOeHULl 8
NPAMOY20AbHUKE C YeHMPAALHBLU MAKPOOeexmom NPU YUKAULECKOM HAZPe8AHUN.

Politechnika Opolska, Opole, Polish Received
21.01.06
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AHANITUYHE TA EKCNEPUMEHTANBHE OOCNIMKEHHA OE®OPMALYI
CTAII-45 NMPU CKNAOHOMY HABAHTAXEHHI

Busuaemwvca moxcausicms sUKOPUCMAHHA 8apianmis meopit xo83anHusa [2] 1 [5] dan
onucy olepicanol 8 excnepumenmi [2] HemoHomonnoi Oepopmayii cmani-45 npu
HABAHMANCEHHT NO 0BOAAHKOBUX MPAEKMOPIAX (PO3Ma2 3 KPYUEHHAM TMOHKOCTNIH-
Hoi mpyoxu). Cniecmasientis eKcnepumMeHmarvHux i meopemuyHux OaHuUx mnio-
meepOxcye Oeaxy mepesazy sapianma meopii naacmuunocmi [5]. ¥ nopienanni 3
[2] ya mepesaza npossasemwvcs AK NPU CKAAOHOMY, MAK T NPU NPOCMOMY HABAH-
MANCEHHAL, OCOOAUBO 8 MeHAX MAAUX NMAACNMUYHUL Oepopmayill, CYMIPHUX 3
NPYHCHUMU HA 2PAHUUL MEKYUOCTML.

AHAJITUTUYECKOE U 9KCNEPUMEHTAJIbHOE UCCJIEOOBAHUE
OE®OPMALINU CTAIIN-45 NPU CITOXXKHOM HAIPYXXEHUU

Hccaedyemcess 803MOHCHOCTD UCTOAB30BAHUSL B8APUAHMOE MEOPUU CKOAbHceHUS [2] u [5]
Onsl onucanus HemoOHOMOHHOU Oeopmayuu cmaau-45 npu HazpydxceHuu no 0syrseeH-
HBIM MPaexmopusim (pacmsidcenue ¢ KpyueHuem monxocmernnot mpyobru). Conocmas-
AeHue IKCNePUMEHMANBHLLIE U Mmeopemuueckux OarHblr modmeepixcdaem Hexomopoe
NPeuMYyuecmeo 8apPUAHMA Meopuu naacmurrocmu [5]. dmo npeumywecmso npossLs-
emcs 8 YCaosuUAX KAK CAONHCHOZ0, MAK U MPOCMO20 HAZPYHCeHU, 0cO0eHHO 8 mpedeaax
MANBLE naacmuieckuxr OePopmayull, COUIMEPUMBLL C YNPYUMU HA 2PAHUYE MmeKY-
yecmu.

ANALYTICAL AND EXPERIMENTAL STUDY OF DEFORMATION
OF STEEL-45 UNDER COMPLEX LOADING

Potentialities of the sliding theory versions [2, 5] for description the steel 45 non-mono-
tonous deformation under loading along two-linked trajectories (tension-torsion of the
thin-walled tube) are studied. The advantage of version [5] is confirmed confronting the
experimental data to the theoretical ones. This advantage becomes apparent both under
complex and simple loading, especially within small plastic strains comparable to elastic
strains on the yield limit.

JHinporieTp. Hall. yH-T, JHIIPONIeTPOBCHK Opnepsxano
11.01.06
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AHANI3 NPY)XXHO-AE®OPMOBAHOI'O CTAHY KPYIroBOIO
LUNIHAOPA, LLIO OBEPTAETBCA 3 HECTANOIO KYTOBOIO LUBUAKICTIO
B AKYCTUYHOMY CEPENOBMULLI

Busguaemuvces naockull 0eopmosaHuti cman NPYHCHOZO0 KPY208020 YUAIHODPA, WO
06epMaAEMbC HABKOAO CBOEL OCI cumempli 3i 3MIHHOMN KYmoeoro ueudxicmio. Bea-
HAEMDBCA, WO YUAHOD omoyeHull 10eanbHOt0 cmucausoro piouroto (eazom). Tounuil
P0368’a30K 3a0aui 00epHAHO 3 BUKOPUCTMAHHAM THMEZPALLHO20 nepemeoperus Dy-
p’e 3a uacom. Ob6uucieHHs 8UKOHAHO Oas sunadxky obepmanrs Yy 6001 yuainopa,
8U20MOBACHOZ0 3 APMKO-3aAi3a. IIPOAHANI308AHO CNEKMPAALHT X8UNBLOST XapaKme-
pucmuru 0asi nepemiwyerd ¢ Hanpyicerds. Jas sunadxy KoAUBAHL KYMOB0L uLuo-
KOCMI 3Q MOHOXPOMAMUUHUM 30KOHOM OOCAIOHCEHO YMOBU DPE3OHAHCHO20 Midcu-
AeHHS amnaimyd PpadiaavbHoz0 NepemiueHHs i KOMNOHEHM MeH30PA HANDPYHCEHDd Y
NPYHCHOMY YUATHODE.

AHAITN3 YNPYTO-AE®OPMUPOBAHHOIO COCTOSAHUA KPYITrOBOIro LIMIIMHAPA,
BPALLAIOLLUErocs C HENMOCTOAHHOU YIMOBOU CKOPOCTbIO B AKYCTUYECKOW CPELE

M3yuaemcs naockoe dehopmuposarntoe cOCMosHuUe Ynpyzo20 KPY208020 Yuiuropa, epa-
Wauezocs 80KPYz €80ell 0CU CUMMEMPUU C NePemeHHOU Y2a080% cropocmwio. ITped-
noaazaemcs, 4mo YururOp okpysicen udeaavHoll corcumaemon sudxocmowio (2asom). Tou-
HOe peweHue 3a00UU NOAYUEHO C UCNOABL30BAHUEM UHMEZPALbHO20 npeobpasdosanus Dy-
pve no epemenu. Buluucaenus 8blnOAHeHbL Oas cayuas eépawerus 8 8ode YuauHopa,
U320MOBACHHO20 U3 APMKO-Jicese3a. Buinosten aHaiu3 cCnexmpaibibll 80AHO8bLL XAPAK-
mepucmur 0asi PAOUALBHBLL CHMeWeHUL U PAOUALBHBLL, KOADUEBBLL U 0CesblLr HANPS-
scenuti. Jas cayuas MOHOXPOMAMUUECKUL KOALOAHUL Y2a080U CKOPOCTMU UCCACD08AHDL
YCA08USL PE3OHAHCHOZ0 YCUACHUS aMnAuUmMYyOd pPAdUALbHOZ0 CMeWeHUS U KOMNOHEHM
MeH30Pa HANPAHCEHUL 8 YNPYeom Yyusunope.

ANALYSIS OF STRAIN-STRESS STATE OF CIRCULAR CYLINDER ROTATING
IN ACOUSTIC MEDIUM WITH NON-CONSTANT ANGULAR VELOCITY

A plane strain-state of an elastic circular cylinder of infinite length rotating about its
axis of symmetry with a non-uniform angular velocity is studied. We assumed that the
cylinder is surrounded by an ideal compressible non-viscous fluid (gas). The exact
solution of this hydro-elasticity problem is obtained applying the Fourier transform
over time. Calculations are carried out for the case of rotation the Armco iron cylinder
immersed in water. The spectral wave characteristics for the displacements and stresses
are analyzed. The conditions of resonance amplitudes intensification of a radial
displacement and stress tensor components in an elastic cylinder for the case of
monochromatic oscillation of angular velocity are investigated.

Han,. yu-1 «JIbBiB. nosnitexxika», JIbBiB, Opnepoxano
ITonmitexnika Jloaabka, Jlonas, Ilonbina 04.07.05
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AUCKPETHI MOAEI OMNMEPATOPIB, AKI MOPOMXYIOTbCA
PIBHAHHAMMW AHI'A — MIJIJICA HA 4-BUMIPHOMY TOPI

36ydosano duckpemui anarozu pieHaHs Aura — Miaaca, onepamopa 308HIULHBOZO
K08APIAHMHO20 OUPePEeHYII08AHHA MA CNPAHCEHO20 3 HUM ONePamopa Ha KOMOTHA-
mopromy 4-eumipHomy mopi. Joeedeno camocnpsiceHicmd OUCKPEMmHO20 aAHaA02A
onepamopa muny AanAacCiata.

OUCKPETHbIE MOOENU ONEPATOPOB, MNOPOXOAEMbIE YPABHEHUAMU
AHTA — MUNJICA HA 4-MEPHOM TOPE

ITocmpoens. duckpemusvle anaroeu ypasrenull Anea — Muaaca, onepamopa eHewHe20
K08APUAHMHO20 OuPdepeHyuposanus U CONPAHCEHHO020 C HUM Onepamopa Ha KomOU-
HamopHom 4-meprom mope. JJoKaszano camoconpaieHHocms OUCKPeMHO20 aHAL02A One-
pamopa muna AaANAACUAHA.

DISCRETE MODELS OF OPERATORS GENERATED BY THE YANG — MILLS
EQUATIONS ON 4-DIMENSIONAL TORUS

The discrete analogs of the Yang — Mills equations, of the exterior covariant differential
operator, and of the adjoint operator of one are constructed on the combinatorial 4-
dimensional torus. Self-adjointness of a discrete analog of the Laplace type operator is
proved.

Tu-T npukJ. npobseM MeXaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. Iligctpurauya HAH VYrpainn, JIbBiB, 27.12.05
ITonmitexnika Kommagaincska, Korrrasmin, Ilosbimna
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