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M. J1. Topbauyk, B. I. Topbauyk

NPO PO3B’A3KN OUPEPEHUIAIIbHUX PIBHAHb ENINTUYHOIO TUMY
B BAHAXOBOMY NMPOCTOPI HA NIBOCI

Jlaemobecsa onuc ycix KAACUYHUX PO36’A3KI8 aOCMPAKMHO20 M -2APMOHIYHO20 Pie-
HauHa Ha (0,0) ma docaidxicyromsubes iXHI eaacmusocmi aK ycepeOuHni Yyvozo TH-
mepeany, max i 8 okoai ocobausoi mouxu 0.

O PELUEHUAX AUPDEPEHLNATBbHbLIX YPABHEHUWA SNNTUNTUYECKOIO
TUMNA B BAHAXOBOM NPOCTPAHCTBE HA NOJTYOCU

Haemes onucanue 6cex KAACCUUECKUX PeUweHUU abCmMpaxmhtozo m -2aPMOHUULECKOZ0
ypasnenus na (0,0) u uccaedyromes ux ceolicmsa Kak HYMPU IMO20 UHMEPBALA, MAK
u 8 okpecmuocmu ocob6oti mouxu 0.

ON SOLUTIONS OF ELLIPTIC TYPE DIFFERENTIAL EQUATIONS
IN A BANACH SPACE ON SEMIAXIS

There is given the description of all classical solutions for an abstract m -harmonic
equation on (0,0), and their properties inside of this interval and in the neighborhood
of the singular point 0 are investigated.

Iu-t marematurn HAH Ykpainn, Knuis Opnepoxano
23.04.08
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B. C. Kopontok
NMPOLEECU HAKOMUYEHHSA Y CXEMI MYACCOHIBCbKOI ANPOKCUMALLIT

Juckpemni mpoyecu HAKONUUEHHS, WO BUIHAUAIOMDBCA CYMAMU BUNAOKOBUX 68e-
AUYUH HA MAPKOBCHKOMY aOO HANIBMAPKOBCHKOMY NPOYECAL, GNPOKCUMYIOMDbCS
CKAQOHUMU NYACCOHIBCHKUMU NPOUECAMU 3 HenepepeHUM 3CY80M HA 3POCNAOUUL
iHMmepaanax 1acy.

MPOLIECCbI HAKOMJIEHUA B CXEME MYACCOHOBCKOM AMMPOKCUMALIMA

Jucrkpemnsie npoyeccvl HaAKONAEHUL, KOMOPble 3a0aAt0OMCs CYMMAMU CAYLAUHDLL BeAU-
YUH HA MAPKOBCKUL UAU NOAYMAPKOBCKUX MPOUECCAL ANNPOKCUMUPYIOMCS NYACCOHO8-
CKUMU NPOYECCAMU C HeNnPePbleHbLM CHOCOM HA 803PACTNAOUUL UHMEPEANAL 8PeMeHU.

STORAGE PROCESSES IN POISSON’S APPROXIMATION SCHEME
Discrete storage processes, given by a sum of random wvariables on Markov and semi-
Markov processes, are approximated by Poisson’s compound processes on increasing

time intervals.

Iu-t marematurn HAH VYkpainn, Knuis Opnepoxano
07.03.08
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YIK 517.524
0. |. Bognap', X. M. Kyumincbka®
BArATOBUMIPHI Y3ATAlITbHEHHA ¢ -APOBIB

3pobaeno 0240 0ocaidxicens, npucesueHuxr 6a2amosuUMiPHUM Y3A2AAbHEHHAM HAU-
0IAbUL BUBUEHO20 KAACY PYHKUIOHAABHUX Henepepsrux 0pobie — g-0pobis. Pozeas-
HYMO 2LANACME AaHYI02081 g-0pobu, 0sosumipni g-0podu i g-0podbu 3 HepieHO3IHAU-
HUMU 3MIHHUMU.

MHOIOMEPHbIE OBOBLUEHUSA g -OPOBEN

Coeaar 0030p uccaedo8aHUlt NO MHOZOMEPHBLM 0000UeHUAM HaUubONee USYUEeHHO20 KAaC-
ca PYHKYUOHAALHBLL Henpepblenbvix 0pobeti — g-0podeti. Paccmompensl gemssuwjuecs
yennwvle g-0pobu, dsymepHrovie g-0podu u g-0podu ¢ HePaBHOZHAUHBLUU NePeMeHHBLIU.

MULTIDIMENSIONAL GENERALIZATIONS OF g - CONTINUED FRACTIONS

A survey of multidimensional generalization of the best-studied class of functional
continued fractions — g-fractions — has been proposed. Branched continued g-fractions,
two-dimensional continued g-fractions and g-fractions with unequal variables have been
considered.

! TepHOMiNBbCHK. Hall. €EKOHOM. YH-T, TepHOMiIb,

2 Ia-T npuKJL. IpobseM MeXaHIKM I MaTeMaTUKu Opnepoxano
im. f. C. Iigcrpuraua HAH VYkpainu, JIbsiB 11.04.08
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H. . Binycsik, B. . MrawHuk

KPAMOBA 3AL0AYA ANA PIBHAHb 31 3BMIHHUMU KOE®ILIIEHTAMM,
HEPO3B’A3HUX BIGQHOCHO CTAPLLOI MOXIAHOI 3A YACOM

Y yunaindpuuniii obaacmi docaidiceno 00HO3HAUHY PO36’a3HICMb KPAtiogoi 3adaui 3
JaHumu Ha 8Cill 2panuyl odaacmsi 04 NedHO20 KAACY ATHIUHUX PIBHAHD 13 YACTNUH-
HUMU NOXIOHUMU 8UWL020 NOPAOKY, HePo38’ A3HUX 6I0HOCHO cmapwol noxidHol 3a
4acom, 31 3MIHHUMU 3 NPOCMOPOBUMU KoopOuHamamu Koegiyienmamu. Ompuma-
Hi Pe3yabmamu nepeHecerHo Ha 8unadox, KoAU PIBHAHHSA 30YpPeHo HeaAtHIuHum 00-
0anHKOM 8 ATHIUHIU YACTUHIL.

KPAEBAS 3A0AYA ONA YPABHEHUA C NEPEMEHHbBIMU
KO3 ®®ULIMEHTAMWU, HEPA3PELLMMbIX OTHOCUTENBHO
CTAPLLEM NPON3BOAHOU NO BPEMEHM

B yuaundpuueckoil obracmu uccaedo8ana 00HO3HAUHAS PAIPEUWUMOCND KPaesol 3adauu
C YCAOBUAMU HA 8Cel 2PaHuUye 00.aacmu 04 HeKOMOPOo2o KAACCA AUHEUHBLET YPasHeHUU 8
YACMHBLL NPOUSBOOHDBLL BbLCULEZO NOPAOKA, HEPAZPEULUMDBLL OMHOCUMEABHO cmapuiell
NPOU3B0OHOU NO 8pemeHU, C NePemMeHHbLMU N0 NPOCMPAHCMBEHHBLM KOOPOUHAMAM KO-
appuyuenmamu. Iloryuenrovle pe3yabmamol nepeHecerdvl HA CAYUAL YPAsHeHUs, 803MY-
WeHHO20 HeAUHEUHDbLM CAQ2aeMblM 8 AUHEUHOU Yacmu.

BOUNDARY-VALUE PROBLEM FOR EQUATIONS WITH
VARIABLE COEFFICIENTS NOT SOLVED RELATIVE TO THE HIGHEST
DERIVATIVE WITH RESPECT TO TIME

The conditions of existence of unique solution to the boundary-value problem with data
on all boundary of cylindrical domain for some class of linear partial equations, not
solved relative to the highest derivative with respect to time, are established. Obtained
results are extended to the case of equation, disturbed by monlinear component at the
linear part.

Tu-T npukJ. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. Iligctpurauya HAH Yxpainn, JIsBiB 16.04.08
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B. T. 'piH4eHKo

3AO0AYI MATEMATUYHOI ®I3UKU 3 HEMOBHICTIO BUSHAYEHUMU
rPAHUHHUMU YMOBAMMU

Modcaugicms nobydosu aHaAIMUUHUX DPO36’A3KI8 2PAHUYHUX 3a0ad Mamemamuy-
HOT Pi3uku 048 HeKAHOHIUHUX obaacmetl 8aXHCAUBA 3 MOYUKU 30PY CMEOPEHHS egek-
MUBHUL AN20PUMMIB KINBKICHOL OYIHKU Xapaxmepucmuk O00CAIOHYBAHUL MNOALS.
Buxopucmanusa memody cynepnosuyii 0ae MO*CAUBICNG POIZAAHYMU WUPOKE KO0
KOHKPeMHUX Nnpodaem HA OCHO8L 86e0eH020 NOHAMMS 3a2AAbHO20 PO38’A3KY 2pa-
HuuHoi 3adaui. OOHAK MPU YbOMY MONYMb suUHUKAMU MPYOHOWE npu nobdydosi
aA20PUMMIB PO3PALYHKIE, NO8’A3AHT 3 HENOBHOMN BUIHAUEHICTNIO 2PAHUUHUL YMOB8
HA NPOMIHCKAL OPMOLOHAABHOCTL PYHKYIU, U0 8X00AMDb Y 302arbHULU PO38’A30K. ¥
pobomi daromucs npukaadu 3a0ay, Yy AKUX Maki mMPYyoHows eunuraroms, 0ocaio-
Jcyemoves ix mpupoda ma memodu nodoaanns. HagedeHo KinbKiCHI OYIHKU MOU-
HOCMI NO6YA08AHUX PO38’A3KIE.

3AOAYUN MATEMATUYECKOW ®U3UKU C HEMOMHOCTbLIO
ONPEAENEHHBLIMU TPAHUYHbBIMU YCITOBUAMU

Bo3moscHocms nocmpoenus GHAAUMULECKUXT PewerUll ePAHUYHbLX 3a0ay mamemamu-
yeckoU Pusuru 0aa HeKAHOHUUECKUX 004acmel 8aXdCHA C MOUKU 3PeHus pazsumus agh-
PeKXMUBHBLL AAZOPUMMOE KOAULECTNEEHHOU OYeHKU XapaKmepucmux uccaedyemvlr no-
aeti. Vicnoav3osanue memoda cynepnosuyur 0aem 803MONHOCTD PACCMOMPEMsd UUPO-
KU KPY2 npodaem ¢ UCTOAL308AHUEM 88e0eHH020 NOHAMUS 00We20 PeuleHUs ePAHULHON
3a0auu. OOHAKO NPU IMOM MOYM B03HUKAMb MPYOHOCMU NPU NOCMPOEHUU AAOPUM-
MO8 Pacuema, C8i3aHHble C HENOAHOU ONPedefeHHOCMbIO ZPAHUUHBLY YCA08UL HA UH-
mepeanaxr opmMozoHarbHoCMU PYHKYUL, sxrodauwuxr 8 odbwee peweHnue. B pabome darwl
npumepsvl 3a0au, 8 KOMOPHLLL MaKue MPYOHOCMU 803HUKAIOM, Uuccredyemcs ux npupoda
u memoOvl npeodonernus. ITpusedensvl KoaUuUECTNBEHHDIE OYEHKU MOUHOCTU NOCMPOEH-
HbLL PeweHUl.

PROBLEMS OF MATHEMATICAL PHYSICS WITH BOUNDARY
CONDITIONS INCOMPLETELY DEFINED

Possibility of constructing the analytical solutions to the boundary-value problems of
mathematical physics for non-classical regions is important from the point of view of
efficient algorithms development to estimate quantitatively the characteristics of the
fields studied. The use of superposition method permits to analyze a wide class of con-
crete problems applying the introduced notion of general solution to the boundary-value
problem. However, in so doing the difficulties may arise when constructing the algo-
rithms of calculation, connected with boundary conditions incompletely defined on the
intervals of functions’ orthogonality contained in the general solution. The examples of
the problems where such difficulties arise are presented, their nature and methods of
overcoming are studied. The quantitative estimates of exactness of constructed solutions
are given.

Iu-r1 rinpomexaniku HAH VYkpainon, Kuis Opnepoxano
18.04.07
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IMPACT INDENTATION OF A RIGID BODY INTO AN ELASTIC LAYER.
ANALYTICAL AND NUMERICAL APPROACHES*

A plane contact-impact problem is considered for an elastic layer subjected to in-
dentation of a rigid body moving with a given wvelocity. An exact analytical solu-
tion is obtained in the case of a blunt contour of the indenter shape. Results of the
solution are presented for stresses developed with time in a layer of a finite thick-
ness. Stress pattern under multiple reflections is analyzed. A numerical solution of
the problem is obtained on the basis of the simplified model of the elasticity theory
having a single displacement. The explicit finite difference algorithm is developed
on the basis of the mesh dispersion minimization technique resulting in precise
calculations of discontinuities. Calculated stresses and force of resistance to pres-
sing are presented in the cases of irregular shapes of the indenter contour (re-
ctangle, wedge and their combination).

YOAPHE BOABINIOBAHHA TBEPLOI'O TIA B NPYXXHUW LLAP.
AHANITUYHUN | HUCENBHUX NIAXOON

Poszzasdaemovess naocka KoHmMaxmua 3a0aua OAs MPYHCHO20 wapy, Axull niddaemuves
yOapy meepoum iHOEHMOPOM, WO PYXaemsves 13 3adanoro weudxicmio. ¥ sunadxy 3a-
MmYynaenozo tHOeHmMmopa 00epPHAHO MOYHUIL AHAVIMUYHUL PO038’s30k 3adaui. Pesyavma-
mu Hage0eno 0asi HANPYNHCeHHA Ak PYHKYIT yacy 0as wapy CcKiHueHHOT moswuru. Ana-
NBYEMDBCA 3MIHA HANPYHCEHHA 8 pe3yavmami bazamoxpamrux 6i06ums xreuasv. Juceab-
HU Po36’a30K Yiel 3a0aui OMPUMAHO HA 6A3T CNPOWEHO20 8APIAHMY MeoPii NPYIHOC-
mi 3 00HuM nepemiujeHHaMm. Po38UHYyMO CKIHUeHHOPIZHUYEBUN A120PUMM DPO3PAXYHKIE
HA OCHOBL MEeXHIKU MIHIMI3AYIT YUCeAbHOL Oucnepcii, wo NnidsUWYE MouHicmsd 06UUC-
Aendb 8 okoal poapusis Pynkyit. Ob6uucsen] HANPYHCEHHA 1 CULY ONOPY mpedcmasaero
Onsl KIABKOX HepeLYaaPpHUX Popm iHOeHmopa (MPAMOKYMHUK, KAUH T T KOMOTHAYLT).

YOAPHOE BOABIUBAHWE TBEPOOI'O TEJIA B YNPYrU CNown.
AHAITUTUYECKUU N YUCIIEHHBIN NOAXOAbl

Paccmampusaemes naockas xonmakmuas 3adaua OAs Ynpyz020 CA0s, M008ePHeHH020
yoapy meepdvim, Osusxcyujumcs ¢ 3a0aHHOU cKopocmwvro, uHdenmopom. B cayuae 3sa-
MYNAeHH020 UHOEHMOPA NOAYHUEHO MOUHOe aHarumuueckoe pewenue. Pesyavmamuoi
npedcmagienvl 04i HANPAKCEHUA KAK PYHKYUU 8PemeHU Ol CA0S KOHEUHOU MOAUUHDL.
Anaausupyemcs udmeHeHUue HANPAHCEHUSL 8 DPe3yabmame MHOZOKPAMHbBLL OMPAHeHU
8oaH. Hucaennoe pewenHue amou 3a0auU MOAYUEHO HA OCHOBE YNPOWEHHOZ0 8aAPUAHMA
meopuu ynpyzocmu ¢ o0HuM nepemeujeruem. Pazsum roneunopasHocmuslil aszopumm
pacuemos, ONUPAOWUUCS HA MEXHUKY MUHUMUSAYUU YUCAeHHOU Oucnepcuu, umo
no8bLIULAEM MOUHOCTIL 8bILUCAEHUL 8 OKPeCTHOCTU Pa3pbieos PyrKkyull. Buiuucaennvie
HANPANHCEHUSL U CUACL CONPOMUBAEHUS Npedcmasiensb. 0ai HeCKOAbKUX HepeeysipHbLY
Popm undenmopa (NPAMOY2ZOALHUK, KAUH U UL KOMOUHAYUU).

' Timoshenko Inst. of Mechanics Received
of NAS of Ukraine, Kiev, 11.01.08

? Ben-Gurion Univ. of the Negev,
Be’er-Sheva, Israel
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J1. B. Kypna

HENMMHEMWHbIE CBOBOAHLIE KONEBAHUSA
MHOIOCJTIOMHbIX MONOIrMX OBOJIOYEK CUMMETPUYHOIO
CTPOEHMA CO CIIOXXHOMN ®OPMOM MIAHA

ITpedaoscer memod uccaedo8anHus C80000HBLL HEAUHEUHBLL KOAeOAHUL MHOZOCAOU-
HBHLL MNOA0ZUX 00040UeK CO CA0KHCHOU Popmoti naana. Mamemamuueckas nocmanos-
Ka 30400%U BbINOAHEHA 8 PAMKAX YMOUHEHHOU MeoPuUU nepsozo nopadka muna me-
opuu Tumowerrxo. OMAULUMEALHOU OCODEHHOCTBI0 PAbOMbL ABALeMCS NPUMeHe-
Hue meopuu R -gynxyuii u 8apuayuoHnslr mMemodos 0as HaxoxcleHus cobcmeen-
HOLE PYHKYUL, NPUHUMAEMbLL 8 Karecmee 0a3uca 0as NOCMPOEHUS UCKOMOZO Pe-
weHus HeauHelnHoll 3adauu. Buinoaneno mecmuposanue npedaoxcennozo memooa u
pewensb, HO8ble 3a0auu, 8 pe3yabmame KOMOPHLL NOCMPOEHbl AMNAUMYOIHO-UAC-
momuble 3asucumocmu 0as cepureckuxr 060404eK o CAOHCHOU POPMOU NAAHA.

HETIHIAHI BINIbHI KONUBAHHSA BAFATOLLAPOBUX MONMOIMMX OBOJIOHOK
CUMETPUYHOI CTPYKTYPU 31 CKIAGHOKO ®OPMOIO MITAHY

3anpononosaro Mmemod O00CAIOHCeHHS BIALHUX HeATHIUHUL KOAUBAHD 0A2AMOULAPOSUX
noao2ux 000A0HOK 31 cKaadwoto dopmoto naany. Mamemamuuny nocmaroexy 3sadaui
BUKOHAHO 8 PAMKAX YMOUHEHOT Meopil meputozo nopsadxy muny meopii Tumowenka.
Ocobausgicmio pobomu € 3acmocysanns meopii R -Ppynxyii ¢ eapiayiiinuxr memodis 0asn
3HaX00dceHHA 8AACHUX PYHKYIU, AKI NPUUMAOMBCE 8 HeATHIUHIU 3adaui ax 0a3ucHi
Pynxryii. 3a 00NOM0O2010 CMBOPEHOZ0 NPOZPAMHO0 3a0e3neuenrs BUKOHAHO MeCYB8aHHA
3aMPONOHO8AH020 MemodYy Mma PO38°A3aH0 HO8L 3a0aui, 8HACAIO0OK AKUX N0OYO08AHO AM-
NATMYOHO-UACTNOMHT 3a1eACHOCTT Oas chHePUUHUXL 0D0A0HOK, AKI ONUPAOMBCA HA NMAAH
CcKAaOHOT POoPMU.

NONLINEAR FREE VIBRATIONS OF SYMMETRICALLY LAMINATED
SHALLOW SHELLS WITH COMPLEX PLAN-FORM

To investigate nonlinear free vibrations of the laminated shallow shells with complex
plan form a mew method is proposed. The mathematical statement is carried out by
first-order shear deformation theory like Timoshenko theory. The distinctive feature of
this approach is application of the R -functions theory and variational methods for
finding eigenfunctions. These functions are used as basis functions for solving a nonli-
near problem. To check the wvalidity of the proposed method some test problems have
been solved. New numerical results have been obtained for spherical shallow shells with
complex plan form as the backbone curves.

Han. texH. yH-T ITosyueno
«XapbKOB. IIOJNUTEXH. MH-T», XapbKOB 22.03.08
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B. B. Menewko', A. A. BoHaapeHko', C. A. [losruit’,
A. H. Tpocpumuyk’, I'. A. ®. BaH Xeiict’

YNPYIE BOJIHOBOObI: AICTOPUA U COBPEMEHHOCTD. |

B cmamve dan kpamkxuill 0630p OUCNEPCUOHHBLL XTAPAKMEPUCTNIUK HOPMAALHBLL MO0 8
ynpyzom caoe u yuaundpe. IIpocaedxcenvt Katouesvle acnexmovt 125-aemmuell ucmopuu
npobaemv. U ee cogpemerHHOe ompaxcenHue 8 2400AAbHOM UHPOPMAYUOHHOM NPO-
cmpancmae.

NPYXXHI XBUITIEBOAMW: ICTOPIA | CYYACHICTb. |

Hagedeno cmucauti 0eas0 OuchepciiiHux xapaxmepucmux HOPMAAbHUX MO0 NPYHCHUL
xreunesodis MocmiliHozo monepeynozo mepemuuy. Hocaidxceno warouosi acnexmu 125-
piunoi icmopii npobaemu i il cyuacHe 8i000PANHCEHHA Y 2A00AABHOMY THPOPMAYITHOMY
npocmopt.

ELASTIC WAVEGUIDES: HISTORY AND THE STATE-OF-ART. |

This paper presents a brief review of dispersion characteristics of normal modes for
elastic waveguides with constant cross sections. Key topics in the 125 years history of
the problem and its modern reflection in the global information space are elucidated.

! Kues. Haw. yH-T uMm. Tapaca IIleBuenko, Kues,
2 VIH-T TeJIEKOMMYHMUK. U TJI00aJIbHOTO MH(POPM. IIPOCTPAHCTBA

HAH VYxpaunsl, Knes, ITosmyueno
3 DIHIXOBEHCKUI TEXHOJOT. YH-T, DitHaxoBeH, HumepaaHab 08.05.08
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B. . lNonos

BU3HAYEHHA HAMPYXEHOIO CTAHY Y NIBMPOCTOPI
B OKOJI UANIHOPUYHUX OEPEKTIB, LLO BUXOOATb HA
NOBEPXHIO, NMPU KPYTUIIbHUX KOJIMBAHHAX

Poszé’sazano 3adauy mpo 6uUHAUEHHS HANPYHIEHO20 CMAHY NPU KPYMUALHUL KOAU-
8AHHAX MIBNPOCMOPY 3 YualHOpuurum Oepexmom (Mpiwunoro abo MOHKUM
HCOPCMKUM BKANOUCHHAM), AKL 8UX00AMD HA U020 nogepxHto. Memod po3e’s3ysan-
HA I'PYHMYEMBCA HA BUKOPUCTNAHHI PO3PUBHUX PO368’A3KI8 PIBHAHDL KPYMUALHUL
KOAUBAHD 1 NOASA2AE Y 38e0eHHT BUXTOHUX 2PAHUYHUX 3a0a% 00 THMEeZPALbHUX Ple-
HAND 8IOHOCHO HesidoMux cmpubdrie KYymoeozo nepemiueHHs abo 00MuUYHOZO0 Ha-
NPYHCEHHA.

ONPEAENEHUE HAMPAXEHHOIO COCTOAHUA B MNONYNMPOCTPAHCTBE
B OKPECTHOCTU UMNNHAPUYECKUX OE®EKTOB, BbIXOOALLMX HA MOBEPXHOCTbD,
MPU KPYTUIbHbLIX KOJIEBAHUAX

Pewena 3adaua 06 onpedeseHuu HANPAHCEHHOZO COCMOAHUA 8 NMOAYNPOCMPAHCMEE NPU
KPYMUABHBLL KOAEOAHUAX 8 OKPpecmHocmU yuauropuveckozo defhexma (Mmpewunsvl uiu
MOHKO20 HCeCMKO020 BKANUEHUS), 8blr00AWee0 HA e20 nogeprrHocms. Memod peweHus
0CHO8bBLBAEMCSA HA NPUMEHEHUU PASPHIBHBLLL PeweHU YPABHEeHUSL KPYMUALHBLLL KoaeOa-
HUll U cocmoum 8 ceedeHul UCXoOHOU KPpaesol 3a0auu K UHMEZPALbHBLU YPAEHEHUIM
OMHOCUMEADPHO HEUIBECTMHBLL CKAUKO8 Y2408020 MePeMeUeHUS UAU KACAMEAbHO2O0 Ha-
npaKHceHUs.

DETERMINATION OF STRESS STATE IN HALF-SPACE NEAR
CYLINDRICAL DEFECTS GOING OUT ON THE SURFACE UNDER TORSION OSCILLATIONS

The problem about determination of the stress state in the half-space under torsion
oscillations near cylindrical defect (crack or thin rigid inclusion) going out on the sur-
face is solved. The method of solution is based on the use of the discontinuous solutions
of the equation of torsion oscillations and consists in reduction of the initial boundary-
value problem to the integral equations concerning the unknown jumps of angular dis-
placement or tangent stress.

Opec. Hal. MopcbKa akazn., Oxeca Opnepoxano
24.03.08
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B. B. MNanactok, M. . CaBpyk

A0 NUTAHHA NMPO BU3HAYEHHS KOHUEHTPALII HAMPYXXEHb
Y PO3TANHYTIU NIACTUHI 3 ABOMA OTBOPAMM

Hagederno wopomxuti 02480 00CAiONceHb NPYHHOL 83a€m00ii 080X 0meopi8 Yy Po3-
masHymitl nuacmuni. Ocobausy yeazy nPudinero 8usueHHO KOHYEHMPAyli Hanpy-
JCeHb HA KOHMYPAx 6AuU3bKO PO3MiueHUX omeopis. Jucaosi pesyavbmamu ompu-
MAHO MEMOOOM CUHZYAAPHUX THMELPALBHUX PIBHAHL O0As 080X 00HAKOBUX eain-
muuHux omeopis. 3a 00NOM02010 2PAHUUHO020 Nepexody 3HatideHo Koediyienmu
KOHYEHMPAYLl HANPYHIEeHd Y 8ePULUHAX HANIBHECKIHUEHHUX NAPAOOATUHUL 8UPI3IE.
ITposedeno nopieHAHHA YUCA08UX OQHUX 3 BI00OMUMU AHALIMUUHUMU PO3E’ A3KAMU
0as 080X KPY208UX 0MBOPI8 T KOATHEAPHUX MPIUWUH.

K BOIMPOCY Ob OMNPEAENEHNNA KOHLUEHTPALIUA HANPSAXEHUIA
B PACTAHYTOWU NINACTUHE C OBYMA OTBEPCTUAMU

H3znoxcen xpamxuil 0630p uccaedosanull ynpyz0zo 83aumodevicmeus 08yxr omsepcmuil 8
pacmanymoti naacmune. Ocoboe sHuMaHUe YOereHO USYUEHUNO KOHYEHMPAYUU HANpPsi-
JHCeHUT HA KOHMYPAX OAUZKO Ppasmewennvlr omeepcmull. JucienHble pesyabmamol no-
AYUeHDbL HA OCHOBE Memo0d CUHLYAAPHBLL UHMELPALbHBLL YPpasHenutl 0as 08Yyx oduHa-
K08bLX asrunmuueckux omsepcmull. Venoavsdys memod npedeavrozo nepexoda, onpede-
Aenbl KoIPPHUYUSHMBL KOHYEHMPAYUU HANDPAHNCEHUT 8 8ePUUUHAL NOAYDOECKOHEUHBLET Na-
paboarureckux evipe3os. IIposederno cpasrHeHue YUCAEHHBIL OAHHBLL C U3BECTNHBLMU AHA-
AUMULECKUMU PeuleHUAMU 0ai 08YX KPY208blr 0meepcmull U KOAAUHEAPHBLL MPeUUH.

TO QUESTION OF DETERMINATION OF STRESS CONCENTRATION
IN THE STRETCHED PLATE WITH TWO HOLES

A short review of investigations of elastic interaction of two holes in the stretched plate
is presented. Special attention is paid to study of stress concentration on the contours of
closely located holes. Numerical results are obtained by the method of singular integral
equations for two identical elliptic holes. By passing to the limit, the stress intensity
factors are found at the vertices of half-infinite parabolic notches. Comparison of nu-
merical data is made with the known analytical solutions for two circular holes and
collinear cracks.

diz.-mex. ig-T im. I'. B. Kapnienka OpnepsraHo
HAH VYxpainn, JIbsiB 10.04.08
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A. ®. Ynitko', B. I. OcTpuk’

HECyI'IEPE'-IHI/IBI/_I_VI PO3B’A30K 3ALAYI NPO OOHOCTOPOHHIU
PO3TAr NMPYXHOI NNOLWWHU 3 ACTPOIOANIbHUM OTBOPOM

Pozeasnymo nanpysiceno-0epopmosaHull. cCman MPYHCHOL NAOWUHU 3 OMBOPOM Y
Popmi acmpoiou 3a Yymosu 00HOCMOPOHHBOZO po3msiey. Bpaxosaro xowmaxm Ge-
pezie 0meopY no6AU3Y 080X NPOMUALHCHUL BePUWUH ACTPOIOU, 3A80AKU UOMY 3HS-
MO CYNePeuricms Yy KAACULHOMY PO38’A3KY w000 83AEMHO20 nepexpumms Gepezis
omeopy. 3HalideHo 008X#cUHY obaacmetl KOHMAKMHOZ0 MUCKY Ma PO3N00iL KOH-
maxkmuux Hanpydicens. Jas 080x eiavHUX 610 KOHMAKMY 6ePULUH OMBOPY BUSHA-
YeHo KoePiylenm IHMeHCUBHOCTE HANPYHCEHD.

HEMNPOTUBOPEYUBOE PELLEHUE 3A0AYUN OB OOHOCTOPOHHEM PACTAXEHUMN
YMPYIrOM MIOCKOCTU C ACTPOUOAIbHBLIM OTBEPCTUEM

Paccmompeno nanpaxcenno-0epopmMuposartoe cocmosarue ynpyzolu naocKocmu ¢ om-
gepcmuem 8 opme acmpoudsvl 8 Ycaosusixr 00HOCMOPOHHEZO PACANEHUS. YUmeH KOH-
maxm 6epezo8 omeepcmus 804AuU3U 08YX NPOMUBONOAOHCHBLL 8ePULUH ACMPOUObL, 6LA20-
daps uemy CHAMO MPOMUBOPeUUE 8 KAACCULECKOM DPeuLeHUU OMHOCUMEALHO 83AUMHOZ0
nepexpbimus 6epezos omgepcmus. Hatlidenvl dauna obaacmeld KOHRMAKMHO20 0a8AeHUS
u pacnpedenserHue KOHMAKMHBLX HanpsxceHut. as 08yx ce0600HbLX om KoHmMaxma
gepuwiuH omeepcmus onpedeser KOIPPHUYUEHM UHMEHCUBHOCTNU HANPAHCEHUL.

CONSISTENT SOLUTION OF PROBLEM ABOUT ONE-SIDED TENSION
OF ELASTIC PLANE WITH ASTROIDAL OPENING

The stress-strain state of elastic plane with a hole in the form of astroid under one-
sided tension is studied. The hole edges contact near the opposite tips of astroid is
considered. This permits to remove contradiction in the classical solution as to mutual
overlapping of the hole edges. The size of the contact domains and the distribution of
contact stresses are found. The stress intensity factor for two contact-free tips of the
hole is determined.

! Kuis. Han, yu-T im. Tapaca Illesuenka, Kuis, OpnepsraHo
2 Tu-1 npuki. disuku HAH Ykpainu, Cymu 27.12.07
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B. A. Ocapuyk, HO. B. MNMopoxoscbkuit, O. O. IBaH4yk

DIATHOCTYBAHHSA 3ANULWKOBUX HAMPYXXEHb | OLIIHKA 1X BNUBY
HA CTATUYHY MILUHICTb 3BAPHUX 3’€AHAHb PI3BHOTOBLUMHHUX
TPYB 3 QE®EKTAMU TUNY TPIWUH

YV pamxax sanpononosarnozo A. C. IIidcmpuzauem i 1020 YuHAMU POIPAXYHKOBO-
eKCnepumeHmanbHozo memody pPo3podaeHO MAMeMmaAMUtHY MO0eAb 04 BUSHAUEHHS
30AUWKOBUX HAMPYHCEHb Y 30HI KIAbYUCSUX 36aPHUX 3’ €OHAHD PIZHOMOBUUHHUX
mpy6. I[Io6ydosarno PyHryionar 0ai 6USHAUEHHS 3AAUUWKOBUL MePMONAACTIUYHUL
Odepopmayiti Ha OCHOBL PO3IPATYHKOBUX CNIBBIOHOWEHDb i eKCNePUMeHMalbHUX 0a-
HUX, OMPUMAHUL HePYUHIBHUMU (HANIBPYUHIBHUMU) MemodamU. 3 BUKOPUCNAH-
HAM 080NAPAMEMPUYHO20 KPUMEPIIO MeXAHIKU PYUHY8aHHS R6 i nobydosanol Ha
1020 0CcHO8L 0ia2Pamu OYIHKU PYUHYBAHHA 8U3HAUEHO KoediyleHmu 3anacy MiyHOC-
mi PI3HOMOBUWUHHOZ0 386APHOZ0 3’ EOHAHHS MAICMPALLHO20 MPYOGONPosody nid 0i-
€10 BHYMPIWHBD020 MUCKY 3 NOBEPLHEE0I0 MPIUWUHOND Y CMIHYL MOHWLOT MPYOU.
OyiHeno 8NAUB 3AAUULKOBUL HANPYHCEHb HA BeAUUUHY KoePiyienmis 3anacy miy-
HoCMA.

OUATHOCTUPOBAHUE OCTATOYHbIX HAMPSXXEHUA U OLIEHKA ;
nX BNUAHUA HA CTATUHECKYIO NMPOYHOCTb CBAPHbLIX COEAUHEHUN
PA3HOTOJILLMHHBIX TPYB C AE®EKTAMWU TUMNA TPELUUH

B pamxax npedaoxcennozo JA. C. ITodcmpuzavem u €20 yueHuxamu pacuemno-aKcnepu-
MeHmanbHozo memoda pa3padbomana mamemamuueckas modeav 0as onpedeseHus ocma-
MOUHBLL HANPAHCEHUU 8 30He KOABUEBBLL CBAPHBIL COeduHeHUl PAZHOMOAUUHHBLE
mpy6. Ilocmpoer PYHKYUOHaL 0 onpedeserHus OCMAMOUHBLLL MePMONAACTIULECKUX
OJepopmayuti Ha OCHOBE PACUEMHBLL COOMHOWEHUU U IKCNEPUMEHMAALHBLL OAHHBLL,
NOAYUEHHBLE Hepazpywarowumu (noaypaspywarouumu) memodamu. C ucnoavaosanuem
dsyxrnapamempureckozo Kpumepus mexraHuku padpywerus R6 u nocmpoennoil na ezo
ocHO8e OUAZPAMMBL OYeHKU PA3PYUueHUs onpedesensvl KoIPHuUYyuenRmsvL 3anaca NPoUHoC-
Mmu  PAZHOMOAUWUHHOZO CBAPHOZ0 COLOUHEHUS MAZUCTPAABHOZ0 MPYbonposoda mod
deticmeuem eHYymMpenHez0 0ABACHUS C NOBEPLHOCMHOU MPewunoll 8 cmenke 60iee MOH-
Kot mpyovl. OyeHneHo AUAHUE OCMAMOUHBLL HANPANCCHUL HA BeAUUUHY KOIPPUYUEH-
mo8 3anaca NPoUHOCU.

DIAGNOSTICS OF RESIDUAL STRESSES AND ESTIMATION OF THEIR
INFLUENCE ON STATIC STRENGTH OF WELDED JOINTS OF DIFFERENT-THICKNESS
PIPES WITH CRACK-TYPE DEFECTS

Within the scope of the calculation-experimental method suggested by Pidstryhach and
his followers, a mathematical model for definition of residual stresses in the zone of
circumferential welded joints of different-thickness pipes has been developed. A func-
tional to define the residual thermoplastic strains has been constructed on the basis of
calculation relations and experimental data, obtained by the non-destructive (semi-dest-
ructive) method. Using the two-parametric criterion R6 of fracture mechanics and the
graph of fracture estimation, constructed on its basis, the strength reserve coefficients
of different-thickness welded joint of the main pipeline under internal pressure with a
surface crack in the wall of a thinner pipe has been defined. The residual stresses vs.
the value of the strength reserve coefficients have been estimated.

Han,. yu-1 «JIpBiB. nositexxika», JIbBiB Opnepoxano
02.04.08
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YIK 539.3

C. A. AmbapuymsH, M. B. benybeksH, K. b.KasapsH

K 3A0AYE OCEBOI'O PACTAXEHUA KPYroBou HEO.EII-!OPO.I]HOVI
TPAHCBEPCAJIbHO-U3OTPONMHOU LMNUHOPUYECKOU OBOJTIOYKA

Paccmampuseaemes 3adaua 0cesozo pacmsicerus NPoOOsbHbLMY YCUAUAMU HEOOHO-
PoOHOU KPY2080U Yuaruropuyeckoti odbosourxu. Onpedesenue HANPAACEHHO20 COCMO-
AHUS 00040UKU NPOBOOUMCS HA OCHO8e YmouHeHHou meopuu. O6cyxHcdaromes
80MPOCHL BO3MOHCHOCMU NOMEPU NOKAALHOU YCMOUUUBOCTNU NPU OCEB0M PACMANCE-
HUU.

L0 3A0AYI OCbOBOIO PO3TAMY KPYroBoi HEOQHOPILHOT
TPAHCBEPCANBHO-I30TPOMNHOI LIMNIHAPUYHOI OBEONIOHKM

Poszasdaemuves 3a0aua mpo ocvo8ulli po3msz MO3008HCHIMU IYCUALAMU HEOOHOPIOHOT
KPY2080% YUNMHOPUUHOT 00040HKU. Busnauenmns Hanpyxicenozo cmamy oOGOLOHKU NPOEO-
oumuces Ha 0CHO8L Yymounenoi meopii. 062080PIOIOMBCA NUMAHHA MOHCAUBOCTT 8MPAMU
NOKAABHOT CMIUKOCMT NPU 0CHOBOMY PO3IMASL.

ON AXIAL TENSION PROBLEM OF CIRCULAR INHOMOGENEOUS
TRANSVERSAL ISOTROPIC CYLINDRICAL SHELL

A problem of axial tension is considered for a cylindrical non-homogeneous shell. The
shell stress state is considered basing on the refined theory. The possibility of local
stability loss is discussed in the case of axial tension load.

VIn-T mexanukyn HAH Apmennn, EpeBan ITosyueno
17.03.08
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YIK 539.3

A. M. 'puropeHko

HEKOTOPbIE NOAXOAbl K NCCNEOOBAHUIO
OE®OPMUPOBAHUA TMBKNX OBONOYEK

ITpusedensv. Hexomopsle NOOX00bL K PeuLeHU0 HeAUHeUHBLE KPpaesvlr 3a0ad meopuu
eubrux obonouex, onucwvleaemvlr OuPPepeHyUALbHOIMU YPABHEHUAMU 8 O0BLKHO-
BEHHDBLL U UACMHBLX MPOU3B00HbBLX. Paccmampusaromes odHomepHble 3a0aul OAs
cucmemsvl U3 AHUOMPONHBLL 00040UeK 8PAWEHUSL 8 JOKPUMUUECKOU U 3AKPUMU-
yeckol obaacmsax OePopmuposanus u 0symepHsvle 3adauu 0as 00040YeK KAHOHU-
yeckol u HexaHoOHuueckolt Popmvl. Pewenue HeauHevunvlxr 3adau mposodumcs Ha
OCHOBE UYUCAEHHBIL U HUCACHHO-AHAAUMUUECKUX MemOo008 C UCNOAb30saHUeM Ouc-
KPEeMHOU 0PMO2OHAAUIAYUU U OUCKPemHbLX pPAados Dypue.

OEAKI niaxoan oo AOoCNIAXEHHA OE®OPMYBAHHA MTMHYYKUX OBONTIOHOK

Hagedeno Oesaxi nidxodu 00 po3e’s3Y8aHHS HEATHIUHUX Kpatiosux 3a0ai meopii eHYUKUx
0060A0HOK, WO onucytomsves OugpepeHyianbHUMU PIBHAHHAMU Y 36ULAUHUL T YACMUHHUX
noxionux. Poseasdatomuves 00HOBUMIPHE 3a0aul OASL CUCEMU 3 AHIZOMPONHUX 00040-
HOK obepmanHs Yy 0OKPUMUUHIL 1 3axpumuyHil odaacmsax Oegopmysanus ma 0808uU-
MIpHT 3a0ayi 04 0OOAOHOK KAHOHIUHOT 1 HeKAHOHIuHOT popm. Po3e’sa3anns HeaitHitiHux
3a0au npPosoouUMbC HA OCHOBL UUCCABHUX T UUCEABHO-AHAAIMUYHUX Memo0i8 13 3acmo-
cYs8aHHAM OUCKPEeMHOL OPMO2OHANI3aYTE mMa duckpemHux padie dyp’e.

SOME APPROACHES TO STUDYING DEFORMATION OF FLEXIBLE SHELLS

Some approaches to solving the nonlinear boundary-value problems for flexible shells,
which are described by ordinary and partial differential equations, are presented. One-
dimensional problems for a system of anisotropic shells of revolution within subcritical
and supercritical ranges of deformation and two-dimensional problems for shells of
canonical and moncanonical shape are considered. The nonlinear problems are solved
ustng numerical, numerical-analytical, and discrete-orthogonalization methods, as well
as discrete Fourier series.

Vu-1 mexanukn um. C. II. TumorieHko ITosmyueno
HAH Yxpannsr, Knues 14.03.08
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E. A. BaHoBa, H. ®. Mopo3oB

OB OMNPEAENEHUUN N3T'MBHOW XXECTKOCTU HAHOOBOJIOYEK

B cea3u ¢ passgumuem HAHOMEXHOA02UL AKMYALbHOU Aeasemcs 3adaua onpedene-
HUA MEXAHUYECKUX XAPAKMePUCTIUK 00BeKMo8 HAHOPAIMEPHO2O MACULMAOHOZ0
yposua. Boavwuncmeo meopemuueckux uccaedosanHuti 0OCHOBAHO HA UCNOALI0BA-
HUU YPasHeHUll MAKPOCKONULECKOU meopuu ynpyzocmu. Bmecme ¢ mem, MHOZUMU
uccaedo8amenimu OMMeualocs passuiue mexcdy 3HAUeHUAMU MOo0Yynel Yynpyzoc-
MU, NOAYUEHHbLMU U3 MUKPO- U MaAKPOIKcnepumenmos. Cmamovs noceawera pas-
pabomke MmeopemuuecKUr OCHO8 IKCNEPUMEHMAABHOZ0 onpedeseHus uU3euOHOU
Jcecmrocmu HaH0000.40UeK.

NMPO BU3HAYEHHSA 3r'MHHOI XKOPCTKOCTI HAHOOBOJTOHOK

YV 36’a3Ky 3 po3sumrxom HAHOMEILHOA02IU AKMYAAbHOO € 3a0aUa BUSHAUEHHS MeXAHIU-
HUX LAPAKMePUCMur 06’ eKkmis HaHOPO3MIPHOZ0 MACULMAOHO020 PiéHs. Biavuicms meo-
pemuunuxr 0ocaidicend 0a3yemsvCs HA BUKOPUCTAHHI PIBHAHD MAKPOCKONIUHOT mMeopti
npyxcHocmi. Pazom 3 mum, 6aeamvma OocaiOHuxamu 8i0MIivAAACH BIOMIHHICTD MINHC
3HAUCHHAMU MOOYNL8 NPYHCHOCNT, OMPUMAHUMU 3 MIKPO- MA MAKPOEKCNEPUMEHMIE.
Cmamms npucesiena Po3podyl meopPemusHUL OCHO8 eKCNePUMEHMANLbHOZ0 BUSHAUEHH
32UHHOT HOPCMKOCMT HAHOOOOAOHOK.

ON DETEMINATION OF BENDING STIFFNESS OF NANOSHELLS

Advances in high technologies, using nanometer-size structures, require calculation of
mechanical properties for the objects of the mnanosize scale level. Majority of the
theoretical mechanical models for nanoobjects is based on the macroscopic equations of
the elasticity theory. However, a lot of researchers have noted inconsistency between the
values of the elastic moduli obtained from micro- and macroexperiments. A theoretical
foundation for experimental determination of the bending stiffness of mano-shells is
carried out in this paper.

VH-T npobseM MallMHOBEIEHU A ITosyueno
PAH, Canukr-IlerepOypr, Poccnusa 24.03.08
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YIK 539.3
B. C. CapkucsH, 3. K. besosH

Ob OAHOM NoAaxoAE K U3YYEHUIO
HAMPAXEHHO-OE®OPMUPOBAHHOIO COCTOAHUA
HENMHEWHbIX BA3KOYNPYI'MX OBONIOYEK U NJIACTUH
C YYETOM NOMEPEYHOIO CABUTA

Ha ochnose meopuu HeauHelHOU 8A3KOYNPY2OCMU NOCMPOEHA PACULMHASL CXema
Oasi onpedeneHuss HANMPANEHHO-0eOPMUPOBAHHOZ0 COCNMOAHUL MOHKUX NOA0UL
000404eK U NAACMUH C YUemom nonepeunozo c0suza U HOPMAALHOZO HANPAHCEHUSL.

NPO OAWH NIAXiA 4O BUBYEHHA HANPYXEHO-AE®OPMOBAHOIO
CTAHY HENIHINHUX B’A3KOMPY>XXHUX OBOJTIOHOK | MIACTUH
3 YPAXYBAHHAM MNMOMEPEYHOI O 3CYBY

Ha ocHosi meopti HeaiHilinoi &’ sa3KkonpyxrcHocmi nodydo8aHo po3parynrosy cremy O0as
BUSHAUEHHS HAMPYHCEHO-0edoPMOBAHO20 CMAHY MOHKUX NOAOUX O0OOAOHOK 1 MAACTRUH
3 YPAXYBAHHAM NONEPEUHOZ0 3CYBY MA HOPMAABHOZO HANPYHCEHHS.

ON ONE APPROACH TO ANALYSIS OF STRESS-STRAIN
STATE OF NONLINEAR VISCOELASTIC SHELLS AND PLATES
WITH TAKING INTO ACCOUNT SHEAR STRESS

On the base of nonlinear viscoelasticity theory the calculation apparatus for determina-
tion of stress-strain state of thin shells and plates with taking into account shear stress

and normal stress is constructed.

Epesan. roc. ya-t, EpeBan, Apmenusa ITomryueno
21.03.08
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YIK 539.374+539.376
FO. H. lLeB4eHko, A. 3. ManuinH

OMNPEAENEHWE OCECUMMETPUYHOIO FrEOMETPUYECKU
HENTMHEMHOIO TEPMOBSA3KOYMNPYIOMNMIACTUYECKOIO
COCTOAHNA TOHKUX CITOUCTbIX OBOJIOYEK C YYETOM
NOBPEXOAEMOCTU MATEPUAIIA

N3snazaemes memodura onpedeseHus O0CECUMMEMPUUHOZO 2e0MeMPUUECKU HeAU-
HeUH020 MepPMOBAIKOYNPY20NAACTNULECKO20 COCMOAHUA CAOUCTNBLE 00040UeK 8Pa-
wenus ¢ yuemom nospexcdaemocmu mamepuana. Memoduka ocHosara Ha zeomem-
PUUECKU HEAUHEUHBLL COOMHOULEHUAX MEeoPUU MOHKUL 00040UeK, YUUMDBLEAOUUL
OJepopmayuu nonepeunozo cosuza. B xauecmee ypasHeHull COCMOAHUSL UCTIOABIY-
0MCA COOMHOUCHUS MEePMOBAZKONAACMULHOCTU, ONUcblearouw,ue depopmuposarue
anemMenma meaa NO MPAEKMOPUAM MALOU KPUBUIHBL. Brodswee 8 xunemuueckue
YPasHEeHUS NOo8Pperc0aemMocmu U NoA3YUecmU IKEUBALEHMHOe HANPAKHeHUe onpede-
asemes Kpumepuem OAUMEALHOU NMPOUHOCTU, YUUMDBLEAOWUM 8AUAHUe 6udd HA-
NPAACEHHO20 cocmoanus. Memoouka UALIOCMPUPYEMCS YUCACHHBLUU DPe3yibma-
mamu.

BU3HAYEHHA OCECUMETPUYHOIO FTEOMETPUYHO HENIHIWHOIO
TEPMOB’A3KOMPY>XHOMMACTUYHOIO CTAHY TOHKUX LLAPYBATUX OBOJIOHOK
3 YPAXYBAHHAM NOLWKOMXKYBAHOCTI MATEPIAITY

Buxaadeno memoduky 6u3HAUeHHS 0CeCUMemMPUUHOZO 2e0MempPUUHO HeAIHIUH020 mep-
MO8’ AZKONPYHCHONAACTNUUHOZ0 CMAHY WAPYBAMUX O0D0A0HOK 00epMaAHHS 3 YPaxrysar-
Ham nowxodxrcysarnocmi mamepiany. Memoduka 6a3yemspCcs HA 2e0MeMPUUHO HEATHIL-
HUX CNIBBIOHOULEHHAX MeoPli MOHKUX 000A0HOK, WO 8paxosyromsv Oefopmayii none-
peurozo 3cysy. AK PleHAHHA CMAHY BUKOPUCTOBYIOMDBC CNIBBIOHOULEHHS NePMO8’ A3KO-
NAACTMUYHOCTE, W0 OnuUcyombs 0eopMYBAHHA eaemeHRma Mind nNo MPAEKMOPIAX MAAO0T
KpusuHu. Exeisarenmue HANPYHCEHHA, WO 8X00UMb 00 KIHEMUUHUX PIBHAHDL NOWKOO-
HYBAHOCMT 1 NOB3YUOCMNE, BUSHAUAEMDBCA KPUumMepiem 00820mMPUBAAOT MIYHOCME, AKUU
8paxosye enaug sudy Hanpyicenozo cmany. Memoduka intOCMpPyemuves UUCCABHUMU
pes3yavrmamam.

DETERMINATION OF AXISYMMETRIC GEOMETRICALLY NONLINEAR
THERMOVISCOELASTOPLASTIC STATE OF THIN LAMINATED SHELLS WITH DAMAGE
OF MATERIAL TAKEN INTO ACCOUNT

A technique for determination of axisymmetric geometrically monlinear thermovisco-
elastoplastic state of laminated shells of revolution with damage of material taken into
account is stated. The technique is based on geometrically nonlinear equations of the
theory of thin shells with transverse-shear deformations taken into account. As the con-
stitutive equations the relations of the theory of deformation processes along the trajec-
tories of small curvature are used. The equivalent stress in the kinetic equations of
damage and creep is defined by the criterion of long-duration strength with accounting
for a kind of stress state. The technique is illustrated by numerical results.

Vu-1 mexanukn um. C. II. TumorieHko ITosmyueno
HAH Yxpannsl, Kues 05.03.08
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YIK 539.3

B. C. l'yapamosuy', A. 1. 3063’

KOHTAKTHbIEVB3AI/IMOJJ,EI7ICTBI/I$I N ONTUMU3ALUNA OBOJTOYEYHBLIX
KOHCTPYKUMU MNMPU NIOKANNIbHOM HAIPYXXEHUU

Ob6obwenvl. memodbl peuleHus, PA3AUYHbLL 30041 KOHMAKMHO20 83aumodelicmeus
ANeMeHMO8 000A0UeUHBLE KOHCMPYKYuUl Mexncdy coO0U U CO WMAMNAMU DPAZHBLL
munos. Paccmompens, cremvbl onpedeseHus pPa3pyulaowmur Hazpy3ox ¢ UCnoab3o-
8aHUEM MEOPUU MPedeabH020 PABHOBECUS U KPUMUUECKUX HAZPY30K AOKAALHOU
yemouuusocmu 00040UUHBLL CUCMeMm NPU YKA3AHHOM HazpydHcenuu. ITpusedennl
cxembl oNMUMUIAYUU HOPMbL INEMEHMO8 KOHCTPYKYUL NPU AOKAALHBLX HALPY3-
Kax. IIpedcmasaensvl pe3ysbmamosl IKCNEPUMEHMAALHBLL UCCALO08AHUN.

KOHTAKTHI B3AEMOJII TA ONTUMI3ALIA OBOJTIOHKOBUX KOHCTPYKLIN
MPU NIOKANbHOMY HABAHTAXEHHI

V3azanvieno memodu po3s’sa3ysanHs 3a0ad KOHMAKMHOL 83aAEMO0LT esemenmis 000A0H-
KOBUX KOHCMPYKYLU MIHC cODO0M0 1 31 wmamnamu pidHux munig. Pozzasanymo cxremu
BU3HAUEHHA DPYUHYIOUUX HABAHMANHCEHDb 3 BUKOPUCTMAHHAM MeOoPIl 2PAHUYHOT PIBHOBALU
1 KPUMUYHUL HABAHMANHCEHD NOKAABHOT CMITUKOCME 000A0HKOBUX cucmem npu 3a0aHomy
Hasanmadicenni. Hagedeno cxremu onmumizayii popmu esemenmis KOHCMPYKYIU npu A0-
KaAbHUX Hasanmaxcennax. Ilodano pesysvmamu excnepumeHmaibHUX 00cai0xHcets.

CONTACT INTERACTION AND OPTIMIZATION OF SHELL
DESIGNS UNDER LOCAL LOADING

The methods for solving different problems on contact interaction of elements of shell
designs with one another and with stamps of different types are generalized. Schemes
for determination of failure loads are considered using the theory of limit equilibrium
and critical loads of local stability for shell systems under this loading. Schemes of
shape optimization for elements of designs under local loadings are proposed. The re-
sults of experimental studies are presented.

! VIH-T TeXH. MEXaHUKI
HAH Vxrpannsl 1 HKA Ykpanssl, J[HeIporeTpoBcCK, ITosyueno

? JlHenmpoIeTPOBC. Hall. YH-T, JJHEIPOIIETPOBCK 16.03.08
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YIK 539.3
[. B. Tapnakosckun, . B. ®egoTteHkoB

AHAJIUTUHECKOE UCCITEOBAHUE OCOBEHHOCTEN
HAMNPAXEHUU B NNOCKUX HECTALUMOHAPHbLIX KOHTAKTHbIX
3AOAYAX C noaABUXHbIMU TrPAHNLIAMU

IIpedaazaemcs memodura anarumuueckozo uccaedoganus ocobenrHocmell KOHMAK-
MHBLL HANPANEHUY 8 OKPECTMHOCMU HeCMAYUOHAPHO-NOOBUNCHOT 2PAHUYBL 00aaC-
mu KOHMAKMA 8 MAOCKUL HeCMAYUOHAPHBLE KOHMAKMHBbLX 3adavax ¢ modeudtc-
HBIMU 2PAHUYAMU, OCHOBAHHASL HA c8edeHUU 2PAHUUHO020 08YMEPHOZ0 CUHZYAAPHOZO
UHMEe2PANBHO20 YPABHEHUS, paspewarowezo 3adauy, k¥ cucmeme 08Yyxr oOHOMEPHBLL
CUHYAAPHBLL YpasHenull. B xauecmee uncmpymenmos uccaedosaHus UCNOAb3Y-
emcs memoouKra ceedeHUust CUHLYAAPHBLL UHMEZPALLHBLL YPABHEHUL K IKEUBANEH-
muoti 3adaue muna Pumana 04 KYCOUHO-AHAAUMUYECKUX PYHKUUL U MerHUKa
0pob6Ho20 unmezpo-Jugdepenyuposanus. Ilorxazarno, ¥mo Ha NOOBUNCHOU 2parHuye
obaacmu KOHMAKMA UMEem MeCcmo Cmenennas 0CoOOeHHOCMb, NoPAdoK KOMopol
3a8UCUM OM CKOPOCMU OBUNCEHUS 2PAHUYDL.

AHANITUYHE OOCHNIMKEHHA OCOBNUBOCTEN HAMPYXEHb
Y MNOCKUX HECTAUIOHAPHUX KOHTAKTHUX 3AOAYAX 3 PYXOMUMWU TrPAHULIAMU

ITpononyemscs memodura aHAAIMUYHO20 O00CAIONCeHHA ocobausocmet. KOHMAKMHUX
HAMPYIHCEHD 8 OKOAL HeCMAYUIOHAPHO-PYXOMOT 2PaHUYL 064acmi KOHMAKMY 8 NAOCKUL
HECMAYIOHAPHUL KOHMAKMHUX 3a00UAX 3 PYLOMUMU 2PAHUYAMU, AKA 0A3YEMDBCA HA
38e0eHHT 2PAHUYHO20 0808UMIPHOZ0 CUHRYAAPHOZ0 THME2PAALHOZO PIBHAHHA, AKe PO36’s-
3ye 3adauy, 00 cucmemu 080X OOHOBUMIPHUX CUHZYAAPHUX PIBHAHL. K iHCmpPYymenmu
0ocAi0xHCeHH BUKOPUCTIO8Y EMBCA MeMOOUKA 36e0eHHA CUHRYAAPHUX THME2PANLbHUX Pi6-
HAND 00 exgisarenmuoi 3adaui muny Pimana 0as Kycroso-aHasimuunuxr Gyrxyit i
mexnika 0pob60o8ozo iHmezpo-dugepenyitosanns. Iloxasaro, WO HA PYXOMIU 2PAHUYL
obaacmi KOHMAKMY MAE MiCye cmeneHesd 0cOOAUBICTL, NOPAOOK AKOT 3arercumdb 6i0
weuUdKoCmi pyxry 2pPaHuyl.

ANALYTIC INVESTIGATION OF FEATURES OF STRESSES
IN PLANE NON-STATIONARY CONTACT PROBLEMS WITH MOVING BOUNDARIES

A method for analytic investigation of singularities in the vicinity of transitional mo-
ving boundary of the contact area in the plane non-stationary contact problems is pro-
posed. The method is based on reduction of boundary two-dimensional singular integral
equation to a system of two one-dimensional singular equations. The means of research
are: the method of reduction of singular integral equations to equivalent Riemann’s
piece-wise smooth functions problem and the technique of rational integro-differenti-
ation. It is shown that on the moving contact boundary there is a power singularity and
the power depends on the velocity of the boundary.

Mock. aBuan. ns-T (roc. TexH. yH-T), Mocksa, Poccna ITomryueno
31.03.08
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AOBYMEPHAA 3AOAYA NIEKTPOMAIHUTOYIMNPYIOCTH
Ansda MHOIroCBA3HbIX CPEL

IIpedaoscen memod peweHus C8A3AHHBLL O08YMEPHBLL U NAOCKUX 3a0au IneKmpo-
MaAZHUMOYNPY2ocmMu Ol MHO20C83HbLL obaacmeti. Iloayuensb, OCHOBHBLE COOMHO-
weHnus 08ymepHoti U naockoti 3aday, 8gedenvbl. U uUccredo8anb. 0000ULeHHBLE KOMN-
AEKCHBLE NOMEHYUAAbL INeKMPOMAZHUMOYNPY20CNU, NOAYUEHbL 2PAHUUHBLE YCAO-
eusi Oast ux onpedeneHus, 8bLPANCEHUS UepPe3 HUX OCHOBHBLLL XaAPAKMepucmur
ANEKMPOMAZHUMOYNPY2020 COCMOAHUSL (HanpsaxceHull, nepemeweHull, 6eKmMoOpos
HAMPAHCCHHOCTIU U UHOYKYUU, NOMEHYUAL08 INeKMPULECKO20 U MAZHUMHOZO NO-
aetl). IIpusedeno pewerue 3a0ayy 048 NAACNMUHKU C INAUNMUYECKUM OMBePCMUem
UAU MPeUUHOU.

OBOBUMIPHA 3ANAYA EJIEKTPOMAIHITONPYXHOCTI
ONA BArATO3B’A3HOIN0 CEPEAOBULLA

3anponoHo8aHo memod Po38’A3aHH 368’ A3AHUX 080BUMIPHUX T NAOCKUX 3a0aU eaexmpo-
maznimonpyxcHocmi 0as 6azamose’aznux obaacmeti. OMmpumano 0CHO8HI CnissioHOULeH-
HA 080BUMIPHOL Mma maockoi 3aday, ssedeno ma 00caAi0NHCEeHO KOMNAECKCHT NOMeHYIaiU
eNeKMPOMAHIMONPYHCHOCTNE, OMPUMAHO 2PAHUYHT YMOBU O 1X BUSHAUEHHS, 8UPA3U
3a ix 0ONOMO02010 20M08HUX XAPAKMEPUCTNUK eAeKMPOMAZHIMONPYHHO20 cmaHny (Ha-
NPYJACeHDb, nepemiuers, 8eKmopis Hanpyxicenocmi ma tHOYKYITl, NOMeHYIani8 eseKxmpuy-
HO20 Ma MAZHIMHO20 NoA8). II00aH0 P038’a30K 3a0aui OAs NAACMUHU 3 eAINMULHON0 NOo-
POHCHUHON U MPIUWUHOTO.

TWO-DIMENSIONAL PROBLEM OF MAGNETOELECTROELASTICITY
FOR A MULTI-CONNECTED BODY

A method for solution of connected two-dimensional and plane magnetoelectroelasticity
problems for multiply-connected domain is proposed. The basic relationships for com-
plex potentials of two-dimensional magnetoelectroelasticity problem, boundary condi-
tions for its determination, expressions for stresses, displacements, electromagnetic field
intensity and induction vectors, and potentials of electric and magnetic fields are ob-
tained. A closed solution of the problem is given for the body with one elliptic (circular)
hole or a crack.

Jonenkmit Ha1y. yH-T, JJOHEUK ITosmyueno
29.03.08
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0. B. Hemuposckui, A. 1. AHKOBCKMN

PELLEHUE CTALMOHAPHOMN 3A0AYU TENNONPOBOAHOCTU
CNOUCTbIX AHU3OTPOIMHbLIX HEOAHOPOOHbIX
NIMACTUH METOOOM HAYAJTbHbIX ®YHKLUNA

Copmyauposarna 3adaua cmayuoHapHOt MenionposooHOCMU CAOUCTIBLLL AACTIUR
NOCMOSAHHOU U MepemeHHotl MOLWUHBL 8 NPOCTPAHCMBEeRHOT nocmanoske. Memo-
Jom Hauanrvhulx PYHKYUl mpexmepHas 3adayua ceedena x O0symepHol. as naac-
MUK CO CAOAMU NePemMenHHOl MOAWUHDL NOAYUEHA CUCMeMd PA3PeUaAtoOWUL YPas-
HeHUll c mepemennblmu KodPPuyuenmamu. IIPOAHAIUIUPOBAHDL NOAYUAOU,UECS
OdsymepHble epanuunsle 3adauu. Jas naacmun ¢ 0OHOPOOHBLUU CAOSMU NOCTNOSH-
HOU MOAWUHBL NOCMPOEHO Pewerue 8 arnarumuueckoll ggopme. IToxaszano, wmo amo
pewerue cognadaem c pewerHuem no memody pasdesenHus nepemerHbLY.

PO3B’A3AHHSA CTALIOHAPHOI 3A0AYI TEMIONPOBIAHOCTI
LWAPYBATUX AHIBOTPOMHUX HEOOHOPIAHUX
MIMACTUH METOAOM NMOYATKOBUX ®YHKUIN

Copmyavosaro 3adauy cmayioHapHOL MenionposioHocmi Wapysamur nAGCmMuH cma-
20T 1 3MIHHOT MOBWUHU 8 NPOoCcMOPosit nocmanosyi. Memodom nouamxosuxr PyHKyil
mpusumipHy 3adauy 3gedeno 00 0808UMIPHOL. [Jas NAACMUH 3 WAPAMU 3MIHHOT TMOBULU-
HU OMPUMAHO cucmemy pPo3e’a3Y8aNbHUX PIBHAHDL 31 3miHHumMu koediyienmamu. IIpo-
AHANI3080HO OMPUMAHT 0808UMIPHL KPavosl 3adaui. Tas naacmun 3 00HOPIOHUMU Wa-
pamMu cmanoi MmoswuHu nobydosaHo Po38’a30K 8 anaaimuuniu Popwmi. Ilorxaszano, wo
yetl po3s’a30K cnignadae 3 Po3e’a3KOM, OMPUMAHUM 36 OONOMO2010 Memody 8i0oKpem-
NCHHA 3MIHHUX.

SOLUTION OF STATIONARY PROBLEM OF THERMAL CONDUCTIVITY OF LAYERED
ANISOTROPIC INHOMOGENEOUS PLATES BY METHOD OF INITIAL FUNCTIONS

The problem of stationary thermal conductivity of layered plates of a constant and va-
riable thickness in the space statement is formulated. The three-dimensional problem is
reduced by a method of initial functions to the two-dimensional one. For plates with
layers of wvariable thickness the system of clearing equations with floating factors is
obtained. The obtained two-dimensional boundary problems are analyzed. For plates
with homogeneous layers of constant thickness the solution in an analytic form is built.
It is shown, that this solution coincides with the solution obtained by the method of
separation of variables.

VIH-T TeopeT. 1 NPUKJI. MEXaHUKU ITosyueno
CO PAH, Hosocubupck, Poccna 01.05.07

22



ISSN 0130-9420. Mar. meTogu Ta iz.-mex. moist. 2008. — 51, Ne 2. — C. 239-246. —
Bi6aiorp.: 66 Haze. — AHruL

UDK 539.3
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THERMOELASTICITY WHICH USES FRACTIONAL
HEAT CONDUCTION EQUATION

A survey of monlocal generalizations of the Fourier law and heat conduction
equation is presented. More attention is focused on the heat conduction with time
and space fractional derivatives and on the theory of thermal stresses based on this
equation.

TEPMOIMPYXHICTb, AKA BUKOPUCTOBY€E APOBOBE PIBHAHHA TEMIONPOBIAHOCTI

Hagedeno 02450 HeaoKaabHux y3azaavHerd 3axony Dyp’e i pieHAHHA MmenaonposidHoc-
mi. ['onoeHy ysazy 38epHeHO HA PIEBHAHHI MenaonposioHocmi 3 NOXIOHUMU 3A YACOM
npocmoposumu KoopouHamamu 0poH6oeozo MOPAOKY ma HA MeoPito Meniosuxr HAnpy-
JHCeHD, KA BUKOPUCMOBYE MakKe PIBHAHHA.

TEPMOYNPYIOCTb, UCMNOJIb3YIOLWWAA IPOBHOE YPABHEHUE TEMNTONPOBOAHOCTU

ITpugeden 0630p HeaOKALLHBLIX 0000wWeHull 3axona Dypve U YypasHeHUs Menionposoo-
Hocmu. OcHosHoe sHUMAHUe YOenrsemcs YPABHEHUN MenionposooHocMU ¢ NPOuU3so0-
HbLMU MO 8PeMenU U NPOCMPAHCMBEHHBIM KOOPOUHaAMam 0po6Ho20 NOPAdKA U MeoPpuu
MeNN0BbLL HANPAAHCEHUL, UCTIOABIYIOWeU MaKoe YpasHeHUe.

Pidstryhach Inst. of Appl. Problems
of Mech. and Math. NASU, L’viv,
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Jan Dlugosz Univ. of Czestochowa, Poland 18.03.08

23



