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UDK 517.983.54
L. P. Plachta
REMARKS ON n -EQUIVALENCE OF KNOTS AND LINKS

In this paper, we announce some new results concerning the relationship between
Vassiliev knot invariants and canonical and classical genera of knots in a 3-space
and study the behavior of finite order knot invariants under the special satellite
operations. We also study mn -equivalence of links in the sense of Kirk—Livingston
in the context of satellite operations.

00 m -EKBIBAJIEHTHOCTI BY3JIB | JIIHKIB

Onucaro Ho8l cnigsiOHOWeHHS Mid iHeapianmamu Bacuavesa ma KaHOHIYHUM 1 KAd-
CUUHUM POOAMU 8Y3A18 Y MPUBUMIPHOMY Npocmopi. ocaiOxHyembes maKoxe nosedinKa
THBAPIAHMIE CKIHUEHHO020 muny 68Yy3aie npu 0l Ha 8Y3aax CNeyiaibHUX CAMeAlmHUX
onepayiti. Kpim mozo, eusuaemscsa mn -eKeisaleHmHicms ATHKI8 Y cenct Kipka — JIiginr-
CMOHA 8 KOHMeKCMI cameaimHrux onepayit.

K n -9KBUBAJIEHTHOCTU Y3NOB U 3ALENJIEHUNA

Onucanvl Ho8ble coomHoweHus Mmexcdy uneapuanmamu Bacuavesa U KAHOHUUHBIM U
Kaaccureckum poodamu Y3noé 8 mpexmeprHom npocmpancmee. Vccaedyemces maxdice
nogederHue UHBAPUAHMOE KOHEUHOZ0 MUNA Y3408 NPU 0elicBUU HA Y3AAX CNEYUALLHBLYL
cameaumnsvlx onepayuii. Kpome mozo, usyuaemcs mn -aKeUBANEHMHOCMNDb 3ayenieHuUll 8
cmwicae Kupka — Jlusurnecmora 8 Konmexcme CameAumHublL onepayull.

Pidstryhach Inst. of Appl. Problems Received
of Mech. and Math. NASU, L’viv, 03.05.06
Inst. of Math., Univ. of Gdan’sk, Poland
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YIK 517.95
A. O. lonywaHcbkun

YNCNEHHSA CEKTOPIANIbHUX OMNMEPATOPIB 3 BI’€EMHMM TUMOM
| KOMMNEKCHI IHTEPNONALUIUHI LUKAINA

Onucaro saacmusocmi cmeneredoi nNigzpYNU 8 KAaci CeKMOPIALbHUX 0Nepamopia 3
810’ emHum munom. Bemaroeseno, wo odnonapamempuuna wxasa obaacmedl eu-

sHauenna Vg = D((—J )9), 3 >0, 0aa cexmopiaavHozo onepamopa J cnienadae i3

THMEePNOAAYIUHOI UKAAO0M0, NOPOOHEHOO KomnaeKcHum memodom Jlionca — Kanw-
depoHa.

NCYUNCNEHUE CEKTOPUAJIbHBIX ONEPATOPOB C OTPULATEJIbHbBIM
TUMOM U KOMMNNEKCHbIE MHTEPMONALUOHHBLIE LUKANbI

Onucansvl ceoticmed CmeneHHOU NOAYLPYNNbL 8 KAACCe CEeKMOPUALLHBLL ONepamopos C
oOMPUYAMENbHBLM MUNOM. YCMAHOBAEHO, YMO 00HONAPAMEMPULECKAS WKaLd obaacmel

onpedenenus Vg = D((—J )9), 9 >0, 0aa cekmopuaavnozo onepamopa J cosnadaem c

UHMEPNOAAYUOHHOU WKAAOU, NOPONCOeHHOU KoMnaeKCHblm memodom Jluonca — Kanw-
depoHa.

CALCULUS OF NEGATIVE TYPE SECTORIAL OPERATORS AND COMPLEX
INTERPOLATION SCALES

The properties of degree semi-group in a sectorial operators class with negative type is
described. It is established that ome-parameter scale of the domains of definition

Vy = D((—J )9), 9 > 0, for a sectorial operator J coincide with interpolation scale gene-
rated by complex method of Lions — Calderon.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKN Opneporano
im. d. C. Ilinctpurauya HAH Yrpainn, JIsBiB 09.08.06




ISSN 0130-9420. MaTt. metoagu Ta is.-mex. moas. 2006. — 49, Ne 4. — C. 28-39. —
Biouaiorp.: 7 Hazs. — YKp.

YK 517.95
H. M. NpuHuiB

OBEPHEHA 3AOAYA AN PIBHAHHA TENNOMPOBIAHOCTI
3 BUPOIXKEHHAM B OBJIACTI 3 BIJIbHOIKO MEXEIO

Bemanosaeno ymosu iCHYysanHs ma edurocmi po3s’ssky obepHenol 3adaui 8udHa-
YeHHSA 3aaedcHo20 610 uacy koediylenma memnepamyponposionocmi, axul y no-

UATMKOBUTE MOMEHM UACY NEePeMBOPIOEMbC 8 HYAb, AK Cmenenesa Gynryis t°,
0<B <1, xoau uacmuna medxci obaacmi Hegidoma.

OBPATHASA 3AIAYA CO CBOBOOHOW NPAHULIEN ONSl YPABHEHUA
TENNONPOBOAHOCTU C BbIPOXOEHMEM

Yemanosaensvl ycaosus cyu,ecmsosarHus U eduHcmeenHocmuy peweHus oopamuou 3ada-
yu onpedeseHus 3a8UCUMO20 OM 8PemeHU KoIPPuyuenma memnepamyponpogodHocmu,
NPpespau,arouULezocs 8 HaAYAAbHBIL MOMEHM BPeMeHU 8 HYAb, KAK cmenennHas PyHKYuUs

P, 0 <B <1, 6 06nacmu ¢ HeussecTHO UACBIO 2PAHUYDL.

INVERSE PROBLEM FOR DEGENERATED HEAT CONDUCTION
EQUATION IN FREE BOUNDARY DOMAIN

We have established conditions of existence and uniqueness of solution to the inverse
problem for a degenerated heat conduction equation with unknown time-dependent
thermal diffusivity which wvanishes at the initial moment as a power of time

) 0< B <1, when a part of boundary of the domain is unknown.

JIbBiB. Ha1,. yH-T iMm. IBana Ppanka, JIbBiB Opnepoxano
06.03.06
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YIOR 517.95

Y. M. ®egycb

OBEPHEHA 3AOAYA And NAPABOJTIIYHOIO PIBHAHHA 3ArAJlIbHOIO
BUrnAQyY 3 HEBIAOMUM KOE®ILIEHTOM TENNOEMHOCTI

Busnaueno ymosu icHysanus ma edurocmi po3s’asky obepHenoi 3adaui 04 00HO-
BUMIPHO20 NAPAOOATUHO2O0 DPIBHAHHS 302aAbHO20 8UAA0Y 3 HeslOomum KoediyieH-
MOM MENA0EMHOCTE Y 8UNAOKY KAACUUHUX KPAUOBUX YMO8 MA YMOBU NePesusHa-
YeHHs.

OBPATHAA 3ANAYA ANA NAPABOJIMYECKOIO YPABHEHUA OBLLEIO BUOA
C HEM3BECTHbIM KO3®®ULUMEHTOM TEMNJIOEMKOCTU

Yemanosaensvl ycaosus cyu,ecmsosarHus u eduHcmeenHocmu peweHus oopamuou 3ada-
yu Oas 00HOMEPHOZ0 NAPAOOAUUECKO20 YPABHEHUS 00U ez0 8uda C HeusseCmublm KoIPH-
PUYUEHMOM MeNnL0eMKOCTIU 8 CAYUAe KAACCULECKUX KPAeBbLE YCA0BUL U YCAOBUS Mepe-
onpedeseHus.

INVERSE PROBLEM FOR GENERAL PARABOLIC EQUATION
WITH UNKNOWN THERMAL CAPACITY COEFFICIENT

We establish conditions for existence and uniqueness of solution to the inverse problem
for one-dimensional parabolic equation of general type with unknown thermal capacity
coefficient in the case of classic boundary conditions and condition of overdetermi-
nation.

JIbBiB. Hal,. yH-T im. IBana Ppanka, JIbBiB Opnepoxano
08.11.05
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VIIK 517.912
P. M. Tauiin"?, O. O. Bnaciit®

EKBIBAJIEHTHA PEKYPEHTHA ®OPMYNA AnA Y3ArAllbHEHOIO
KBA3IAN®EPEHUIAIIbHOIO PIBHAHHA 4-I0 NOPAOKY

Jas ysazaavHenozo k8a3i0uepenHyianbhoz0 PiBHAHK Lemeepmozo nopsaoxky nody-
008aHO PYHOAMEHMANLHY MAMPUYIO MaA B8UBLOCHO eK8IBALeHMHY DPeKYyPeHmHy
gpopmyay. Hasedeno intocmpamuenuii npukaad 00epHaHHS eKei8ALeHMHOT peKy-
penmuoi opmysu 0as 38unalinozo OuPeperyianbHo20 PIBHAHHIL 31 CMAAUMU KO-
epiyienmamu. Iloxasano, ax omMpumaHni pPe3yabMaAMU MOHCHA BUKOPUCTOBYBAMU
Ons HabAudcenozo po3s’a3ysanna (keasi)ougepenHyionvbhuxr PieHAHL 1 810N08IOHUL
3adau Kowi.

OKBUBAJIEHTHAA PEKYPPEHTHAA ®OPMYJA ANA OBOBWEHHOIO
KBA3NOAN®DEPEHUUAINBHOIO YPABHEHUA 4-IO NOPAOKA

Jas 0600uennozo keazudu@Peperyuarbiozo YypasHeHus wemeepmozo nopadka nocmpo-
ena PYHOAMeHMarbHASL MAMPUYUA U 8bleeJeHd IKBUBALEHMHAA PeKYyPPpenmHuas Bopmy-
aa. IIpugeden uUaLtOCMPAMUBHDBLUL NPUMEP NOAYUEHUSL IKBUBANEHMHOU PeKypPPermmHol
popmyanvt 0as 00bIKHOBeHHO020 OuPPepeHyuaibHoz0 YPABHEHUSL C NOCTMOAHHBLIMU KOIP-
Puyuenmamu. IIoxkasano, Kax nNoAYyueHHble Pe3YAbMAMDBL MOHCHO NPUMEHAMDb OAs NPU-
Oaudcennoeo pewerus (keas3u)duPPepeHyuarvbHblr YPasHeHUl U COOMBeMCMBYOU,UX
3aday Kowu.

EQUIVALENT RECURRENT FORMULA FOR 4-ORDER
QUASI-DIFFERENTIAL EQUATIONS

The fundamental matrix for 4-order generalized quazi-differential equations is con-
structed. The equivalent recurrent formula for such equations is obtained. The equiva-
lent recurrent formula is verified by an illustrative example. The approximate method
for solving the quazi-differential equations with the help of equivalent recurrent formu-
la is considered.

1Hau. yH-T «JIbBiB. nosiTeXHIKA», JIBBIB, Opnepoxano
ZAKaL[. Bunroceka im. Kazimesxka Besamkoro, Buaromnt, Ilosbia, 06.10.05
3I'IpI/IKapHaT. yH-T iMm. B. Credannka, Is.-PpanriBcbr
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YIK 539.3
B. I'. WenecToscbkun, I'. B. Mabpyces

HABJIMVXKEHE PO3B’A3YBAHHA OEAKUX HEKOPEKTHUX
3A0AY TEOPII MPYXXHOCTI

3anpononosaro cnocib HabaAUICeH020 PO38°A3Y8AHHA HeKxopeKmHUX 3aday Y 8uaasoi
YACMUHHUX CYM Y3azanvHenozo pady dyp’e 3a opmozonarvhumu PGyHryismu. 3a-
CMOCOBAHO Memoou pe2yaspudayii pisHanns Ppedeosvma nmepuiozo pody ma op-
MO2OHANT3AYTT PYHKYIOHANLHO20 PIBHAHHA 045 00ePHCAHHA CUCMmeMU ATHIUHUL ar-
2e0PaiuHUL PiBHAHD 8IOHOCHO Koediyienmis noaiHoma-po3e’ a3xy. Odepaicarno ymosy
0as 8UBGOPY ONMUMANLHOT KINBKOCMI U020 UAEHI8.

NMPUBNWXEHHOE PELUEHUE HEKOTOPbLIX HEKOPPEKTHbIX
3A0AY TEOPUUN YNPYIOCTH

IIpedaosicer cnocod NPubAUINCEHHO20 PeweHUsl HeKoppekmHublx 3a0au 8 sude 4acmuyHbLL
cymm 0600wernoz0 pada Pypve no 0pmozoHasbHbIM PYyHKYUAM. [IpUMeHenbl MemoObl
peeyaspusdayuu ypasrenus Dpedzoavma mepeozo poda U 0PMOZOHAAUIAYUU PHYHKYUO-
HAADBHOZO YPABHEHUSL OASL NOAYUEHUS CUCTNEMbL AUHEUHDBLL aA2e0PautecKux YpasHeHut
omHuocumenvHo KodPPuyuenmos noauroma-pewerus. Hatlideno ycaosue 0as evibopa
ONMUMAABHOZO KOAULECTNBA e20 UAeHOB.

APPROXIMATE SOLUTION OF SOME ILL-POSED
PROBLEMS OF ELASTICITY THEORY

A way of approximation of solution of ill-posed problem in the form of partial sums of
Fourier series by orthogonal functions is proposed. The methods of regularization of the
first-kind Fredholm-type equation and orthogonalization of the functional equation for
finding a linear algebraic equations system relative to the polynomial’s coefficients are
applied. The condition for choice of optimum quantity of its terms is obtained.

TepHomninb. gepsK. TEXH. Opnepoxano
yH-T im. IBana Ilymoa, Teprominb 10.03.06
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YIOK 517.519: 517.96

B. B. Madiituyk, B. V1. Oauko, 0. 1. Ismaiinosa

AHATI3 OUCUNATUBHUX CTPYKTYP Y OUDY3INHUX
CUCTEMAX 3 APOBOBUMU NMOXIAHNMMU

Hocaidxceno ducunamusHni cmpykmypu 8 PisHAHHAX Pearyli-0ugdysti 3 0podosumu
noxiOHumu. Jas 3HaAX00HCeHHA HAOAUNCEHOZO0 QHANIMUYHOZO 8upasy Oas ducuna-
MUBHUX CMPYKMYP, AKI MAOML Micye 8 M00easxr 3 KYOIUHUMU HeATHIUHOCMAMU,
BUKOPUCTMAHO PO3POOAeHUU Paniue sapiayitinuti. memod. Ompumani pe3ysvbmamu
ni0meepoHCY0oMsb, WO HeATHIUHICTD 81012PAE BUIHAUAALHY POAL NPU POPMYBAHHT
cmpyxkmyp, a npocmoposi 0podosi NOXiOHL CYMmmeBo He 3MIHI0IOMDb 8uaidy Jucu-
namusHuxr cmpyxmyp. ¥ moi e uac 3mina nopadky uacosoi 0po608oi noxiOHoL
AKICHO 8NAUBAE HA POPMYBAHHA T 8UAA0 OUCUNAMUBHUL CMPYKMYD.

AHAJTIN3 OUCCUNATUBHBIX CTPYKTYP B AN®DY3UNOHHbIX
CUCTEMAX C NPOU3BOOHBIMM OPOBHbLIX NOPAOKOB

Hccaedyromes Ouccunamustble cmpyxmypsl 8 ypasHeHuax peaxyuu-ougpgysuu ¢ npo-
U3BOOHBIMU OPOOHBLL MOPAOKO8. [as HAX0HOeHUS NPUOAUNEHHOZ0 AHAAUMUUECKOZO
8bLpadcerus 0as OUCCUNAMUBHBLY CMPYKMYP 8 M00eaiX C KYyOuuecKuMU HeauHeluHoC-
MAMU UCTIOABIYEMCS PAZPAOOMAHHBIL PAHee 8aPUAYUOHKBLL memod. TToayuenHnvle pe-
3yavmamsl. nodmeepicdarom, umo HeAuHeUHOCMd Uzpaem onpedessiowyto posb npu
POPMUPOBAHUU CMPYKMYP, A NMPOCMPAHCMBEHHbLE NPOUBOOHDBLEe OPOOHBLLY NOPAOKO8
cywecmeeHnHo He uamensrom eud uccunamusHuvlr cmpyxmyp. B mo e spemsa usme-
HeHue nopsadxa epemenHol OPOOHOU NPOU3BOOHOU CYULLCMBEHHO 8ausiem HA POPMUPO-
sanue U U0 OUCCUNAMUBHBLL CMPYKMYDP.

ANALYSIS OF DISSIPATIVE STRUCTURES IN DIFFUSION SYSTEMS
WITH FRACTIONAL DERIVATIVES

We investigate the dissipative structures in a fractional reaction-diffusion system. We
use the model with cubic non-linearity to obtain the solutions in the form of dissipative
structures. Further we use the developed earlier variational principle to find an appro-
ximate analytic form of such dissipative structures. Here we have discovered that non-
linearity plays the main role in structure formation, and space fractional derivatives do
not destroy the form of dissipative structures.

Iu-T npukJ. npobseM MexXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. ITincTpuraua HAH Ykpainn, JIbBiB 17.10.05
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YIRK 539.3

B. B. Menewko', FO. B. Tokosuit®

NPO ANFOPWUTM . ®. MANKOBWUYA Y METO/| OBHOPIAHWX PO3B’S3KIB
AN ABOBUMIPHOI BIFAPMOHIYHOT 3A0AYI Y MPAAMOKYTHIV OBJACTI

Buxaadeno ocHoeHi acnekxmu anzopummy II. d. Ilankosuua y memodi 00HOPIOHUX
po38’a3Kie 045 0808UMIPHOT OleaPMOHIUHOT 3a0aul Y NPAMOKYMHIU obaacmi. 3po0-
NEeHO KOPOMKUL ICMOPUNHULT HAPUC NOUAMKOB020 emany Yybozo memody. JuceabHo
docaidaceno munosull npukaad eexmusHozo 3aCMOCYBAHHSI AALOPUMMY.

OB AITTOPUTME I. ®. NANKOBUYA B METOLOE 3
OOHOPOOHbIX PELLUEHUX ONA OBYXMEPHOU BUTAPMOHUYECKOM
3A0AYU B NPAMOYIOJIbHOW OBJIACTHU

M3noncenvt ocnosnwvle acnexmsvt anzopumwma II. @. [Tanxosuua 8 memode 00HOPOOHBLLY
peweruti 0as 0gyxmeproli OGuzapmoHuuecKol 3adauu 8 NPpamoyzoivrol obaacmu. Cle-
AQH KPAMKUl ucmopuueckuti ouepkx HAUAALHO20 amana amoeo memoda. ucaenHo uc-
c1ed08aH MUNUYHBLU Npumep IPPeKmuUeH020 NPUMEHEHUSL AALLOPUMMA.

ON THE P. F. PAPKOVICH ALGORITHM IN METHOD OF HOMOGENEOUS
SOLUTIONS FOR SOLVING TWO-DIMENSIONAL
BIHARMONIC PROBLEM IN RECTANGULAR DOMAIN

An algorithm developed by P. F. Papkovich for solving the two-dimensional biharmonic
problem in a rectangular region is discussed. A short historical survey of the early sta-
ges of the method of homogeneous solutions is presented. Calculations and comparison
of the results show an excellent agreement.

1 Knie. mam. ya-T
im. Tapaca IlleBuenka, Kuis,

2 TH-T MPUKJL. TpobJeM MeXaHiKyM i MaTeMaTuKu Opnepoxano
im. . C. Ilinctpuraya HAH Yxkpainn, JIeBiB 09.05.06
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YIR 539.3

E. B. Antyxos, B. IN. LLeB4yeHko

METOA OAHOPOAHBIX PELUEHWA B TPEXMEPHbIX 3A0AYAX
OBOBLUEHHOU TEPMOMEXAHUKUA TPAHCTPOIHbLIX MNACTUH

Paccmampusaromes kpaesvie 3adayu 0600ueHHol mepmoynpyzocmu Oai mpauc-
mponuslx naacmun. Ha naockux epanax naacmuns, 3a0aHbL Pa3AULHble 00HOPOO-
Hble mexanuueckue U menaosvle 2panuudHnsvle ycaosusi. Memodom V. V. Boposuua
noAYyueHbl. 00HOPOOHDBLe PeweHUs 0l 0aAHHO20 Kaacca 3a0ad meopuu mepmoynpy-
ezocmu. B pesyavmame pewenue 3a0an ceedeno K UHMEZPUPOBAHUIO CUETVHOZO MHO-
JHCecmsa MemazapMOHULECKUL YPABHEHUL.

METO OOHOPIOHUNX PO3B’A3KIB Y TPUBUMIPHUX 3A0AYAX
Y3ArAlbHEHOI TEPMOMEXAHIKU TPAHCTPOIMHUX MNACTUH

Poszasdatomuves kpatiosi 3a0ayi Y3azanbHerol MepMOnPYHCHOCMT 0Al MPAHCMPONHUL
naacmun. Ha naockux epansx naacmuru 3a0aHo pidHi 0OHOPIOHT MeXAHIUHI ma men-
1081 epanuuni ymosu. Memodom I. I. Boposuua ompumano o0HOPIOHT po3e’a3ku 0as ma-
K020 Kaacy 3adau meopii mepmonpyxicrHocmi. Pose’s3ysanns 3adau 36edeno 00 thmezpy-
BAHHA 3ATUEHHOT MHONCUHU MEMARAPMOHIYHUL DPIBHAHD.

METHOD OF HOMOGENEOUS SOLUTIONS IN 3-D PROBLEMS
FOR GENERALIZED THERMOMECHANICS OF TRANSTROPIC PLATES

The boundary-value problems of generalized thermoelasticity for transtropic plates are
considered. On the flat plane plates different homogeneous mechanical and heat border
conditions are given. By the I. I. Vorovich method the homogeneous solutions for the
given class of problems of thermoelasticity theory are obtained. As a result the solution
of the problem is reduced to integration of counting set of metaharmonic equations.

Jonen, Ha1. yH-T, JJoHElK Opnepoxano
15.06.06
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YIRK 539.3

M. 0. Fpunuupsknii ', . 1. Kyneuw’, B. B. Matyc?, B. B. MNopoxoBcbkuii

OU®PAKLIA SH-XBUIb TOHKUM NPAMOMIHIAHAM TYHENIbHUM
BKIHOYEHHAM HU3bKOI X)KOPCTKOCTI B MIBMPOCTOPI

Jlocaidxcytomovbes HANPYHEHHA NOOAUIY KPAl8 NPAMOAIHIUHOZO MOHKO20 MYHeb-
HOZ20 BKAIOUEHHA 3MIHHOT MOBWUHU MA HUSBKOL HCOPCMKOCMI, U0 3HAXOOUMDBCA Y
npysxcHomy nienpocmopi. IIpyxcHa cucmema nepedysae 8 Ymosaxr mM03008HCHHLOZO
3cysy mpu 011 Ha Hel naockoi SH-xeuai. Memoduka rpynmyemscs Ha 8UKOPUC-
MAHHT MemOOY CUHYAAPHUX THMEZPAALHUX PIBHAHL MaA Memody 0PMOOHAALHUX
MHOZOUNEHIB.

OUOPAKUMSA SH-BOJMH TOHKUM NPAMONUHENHBLIM TYHHENBbHbIM BKMOYEHUEM
MAJIOM XXECTKOCTW B MONYNPOCTPAHCTBE

Hccaedyromes Hanpsadcenus 803ne Kpaes NPAMOLUHEUHO20 TOHK020 MYHHEAbHO20 8KAI0-
YeHUs MepemenHnHotl. MOAWUHBL U MALOT HEeCTKOCTU, KOMOoPoe HAXoOUMCs 8 Ynpyzom
noaynpocmparcmee. Yynpyzas cucmema HAXOOUMCS 8 YCA0BUAX MPOO0AbHO20 cOsuza
npu Oeticmeuu Ha Hee naockol SH-goanvl. Memoduka 6a3upyemcs HA UCNOABI0BAHUU
Memo0a CUHLYAAPHBLL UHMELZPAALHBLL YPasHeHull U memodd OPMOZOHAALHBLL MHO20-
Ynenos.

DIFFRACTION OF SH-WAVES BY THIN PLANE TUNNEL INCLUSION
OF LOW RIGIDITY IN HALF-SPACE

The stresses near the edges of a thin plane tunnel inclusion of wvariable thickness and
low rigidity that is in elastic half-space is studied. The elastic system is under the con-
ditions of antiplane shear under the influence of a plane SH-wave. The procedure is
based on utilization the method of singular integral equations and the method of ortho-
gonal polynomials.

1 JIpeiB. disisa Juinponerp. HAll. yH-TY
3aJIi3H. TpaHcnopTy iM. akan. B. Jlazapsana, JIbBiB,

2 IH-T TIPUKJL. IPOBJIEM MEXaHIKM i MaTeMaTuKu Opnepoxano
im. d. C. Iigctpuraua HAH VYkpainn, JIbsiB 27.12.05
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YIK 539.3
. A. MaHyksH

MOBEPXHOCTHbIE 3JIEKTPOYMPYIUE BOJHbI JISBA
B CTOUCTOWU CUCTEME C YNPYITOW N3OTPOMNMHOW NOANOXKOWU
W NMbE303NMEKTPUYECKUM CINOEM

Hccaedyemes cyuwecmsosarue u nogederue atekmpoynpyzux eoan Jlasa 8 caouc-
moil cucmeme, cOCMoAWeN U3 USOMPONHOU YNPY20t NOOAOHCKU U Nbe30dLeKMPU-
uyeckozo caos (kaaccos 6, 4, 6mm, 4mm, 622, 422) nPou3BOALHOU MOAUWUHBL 8
3asucumocmu om PuauUKo-MeXraHULeCKUL NAPAMempos Imot cucmemvl U OMHOCU-
MeAbHOU MOAWUHBL caof. [loayueHo xapakmepucmuueckoe ypasHeHue 3adauu,
Yymounsouee aHal02UYHOe YypasHeHue, npusedennoe 8 pabome [6]. Xapaxmepuc-
muueckoe YypasHeHue OAs UCKOMOU NOBEPLHOCTMHOU 60AHBL UCCAe008AHO 8 cayuae,
K020a c80000HBLU KPAU CAOS MEMAAAUBUPOBAH, A NOOAOHCKA A8ASLeMCS UOCANbHBLM
npogodHuKom. IIokasaro, ¥mo Ycaosus CYu,ecmeosatHusl, CmpyKkmypa u nosederue
Mm00 8oan JIsea nmo0oOHBL KaacCUUECKOMY CAYUatd 80aH Jlssa. IIpusedensvt epaguru
OUCNePCUOHHBLL KPUBLLX. Jas HeKOmopblr MaAMepuano8 BbiNOAHEeHbL UUCL08bLe
pacuemnwt.

MOBEPXHEBI ENIEKTPOIPYXXHI XBUNI JIABA
B WWAPYBATIUN CUCTEMI 3 MPYXXHOIO I3OTPOMHOIO MIAKITAOKOKO
| ME3OENEKTPUYHUM LLUAPOM

Jocaidxncyemuves iCHYBAHHA 1 MOBLOTHKA eAeKmpPOonpyicHur xeuav Jlaea 6 wapysamill
cucmemi, AKA CKAAOAEMDBCA 3 NPYNHCHOL 130MPONHOL NIOKAAOKU T M €30eAeKMPUULHO20
wapy (kaacie 6, 4, 6mm, 4mm, 622, 422) 008inbHOT MOBWUHU 3anexcHO 810 hi3uro-
MeXanIYHUX napamempis yiel cucmemu ma 610HOCHOT moswuru wapy. Ompumano xa-
paxmepucmuure PIiBHAHHA 3a0aui, aKe € YMOUHEHHAM AHAL02IUHOZ0 PIBHAHHSA 3 PO-
6omu [6]. Xapaxmepucmuune pieHAHHA OAR WYKAHOT NO8ePILHe80l X8uni 00caidxHceHo Y
8UNA0KY, KOAU BINbHUU KPAU WaAPY MemanidosanHull, a nidkradka € 10eanbHuM nposio-
Hukom. IlokazaHo, w0 Ymoeu ICHY8AHHA, CMPYKMypa ma mosedinka mo0 xeuav Jlssa
nodi6Hi 00 KaacuuHozo sunadky xeuadv Jlsea. Hagedeno epagiku ducnepcillHuxr Kpusux.
Jas desxux mamepianis 6UKOHAHO YUCA08T POZPALYHKU.

SURFACE ELECTROELASTIC LOVE WAVES
IN LAYERED SYSTEM WITH ISOTROPIC ELASTIC
SUBSTRUCTURE AND PIEZOELECTRIC LAYER

The article investigates the existence and behavior of Love surface electroelastic waves
in a layered system with isotropic elastic substructure and a soft piezoelectric layer of
the class 6, 4, 6mm , 4mm, 622, 422 with finite arbitrary thickness, depending on the
physico-mechanical properties of the system. The characteristic equation of the surface
wave is investigated in the case when free boundary of the layer is metallized and the
substructure is a fine electric. It is shown that the existence, the structure and the beha-
vior of Love waves are similar to the classic events. The qualitative graphs of dispersion
curves are presented.

Wu-1 mexanukn HAH Apwmenun, EpeBan, Apmenns ITomryueno
14.03.06
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AOCNIMKEHHA BINIbHUX KONIMBAHb BAFATOLLUAPOBUX MJITIACTUH
3A JONMOMOIolo TEOPII R-®YHKLIN

Poszeasidaemovea 3adaua mpo BiAbHI KOAUBAHHA KOMNOZUMHUX 6a2amowmaposur
NAACMUH CKAAOHOT POPMU MPU PIZHUX cnocobax 3axkpinaeHns. IIpunyckaemsvces,
W0 NPOKOBIYBAHHA MIdHC Wapamu 6l0cymue, Pi3uuHni rapaxmepucmuru ma mos-
WUHA 3G4MOBHI08AUA MONYMb cYymmeso ei0pidnamucsa 6i0 8i0nogidHux xapaxme-
pucmux 308HiWHIX wapis. Mamemamuuny nocmanosky 3adaui UKOHAHO 8 PAM-
Kax ymounenol meopii muny Tumowenkxa. Hagedeno uwucaosi pesyasvmamu 0as 6a-
2aMOoWaAPOBUL KOMNOZUMHUX NAACNUH CKAAOHOL 2eomempil 1 PidHux eudig 2pa-
HUYHUX Ymo8. [as KeadpamHnuxr naacmuHr 8UKOHAHO NOPIBHAHHA 3 8100MUMU Pe-
3yavmamamnu ma ecmanosreHo 0oope ix Yy3200iceHHs, Wo c8iduums npo eexmus-
HICMb 3aNPONOHOBAHOL0 MeMOOY.

WUCCNEQOBAHUE CBOBOAHbIX KONEBAHWUA MHOMOCNOMHOM
MMACTUHbI C MOMOLUbLIO TEOPUU R -OYHKLUUNA

Paccmampusaemcs 3adaua 0 c80000HBLX KOALLOAHUAX KOMNOZUMHOU MHOZOCAOUHOU
NAACTMUHDBL CAOHCHOU POPMbL C PABAUUHBLMU CnOcodamu 3akpentenust. Jonyckaemces,
YMO NPOCKANBIBIBAHUE MeHCOY CAOAMU omcymcemayem, Pusuieckue rapaxmepucmury
U MOAWUHA 3ANOAHUMENL MOZYM CYULLCTNBEHHO OMAUYAMBCI OM COOMBEMCMBYOWUL
rapaxmepucmuk eHewHuUx caoes. Mamemamuueckas nocmanoska 3a0ayu 8biNOAHeHA 8
pamkax ymounennoi meopuu muna Tumowenko. IIpusedensv. wucio8ble Pe3yibmMamMbl
0Nl MHOZOCAOUHBLL KOMNOZUMHBLL NAACTUH CAOHCHOU 2e0MemPUU U PASAUUHBLEL U008
2PAHUUHBLL Ycaosuli. Jas KeadpamHubvlr NAACMUH 8bINOAHEHO CPABHEHUE C U3BECTVHBLMU
pe3yavmamamu U YCMmarosleHo UX Xxopowee cosnadenHue, umo ceudemeasbcmayem o0
appexmusrocmu npedaoceHH020 Memooa.

INVESTIGATION OF FREE VIBRATIONS OF LAMINATED
PLATES BY R -FUNCTION THEORY

The problem on free vibrations of composite laminated plates with complex plan-forms
and different boundary conditions is considered. It is assumed that slippage between the
layers is absent, the physical characteristics and thickness of the core can essentially
differ from the appropriate characteristics of the face layers. Mathematical statement
of the problem is carried out using the Timoshenko-type theory. Numerical results for
laminated composite plates of complex geometry and different types of boundary con-
ditions are presented. The results obtained for square composite plates have been com-
pared with the known ones what proves the effectiveness and validity of the offered
method.

Ham. TexH. yH-T OpepoxaHo
«XapkiB. MoJiTeXH. iH-T», XapKiB 27.10.05
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BUPA3U AN E®EKTUBHOI AIENEKTPUYHOI MPOHUKHOCTI
HAMPY>XEHOIO 130TPOMHOIO MATEPIATY

3a donomozoro memody 8inbHOI ducmopcii 3azarvhe (HeaiHitHe) nomenyiarvre O0i-
ereKmpuiHe PIBHAHHA CMAHY 6 NOUAMKO80 HANPYHCEHOMY T30MPONHOMY Mmamepi-
ani 38edeno 00 popmyau uepes eexmueny nporukHicms. I1o6ydosano 08a Pi3HUX
MeH30PU NPOHUKHOCMI: 00uH — 0e3nocepednHdvo 3aneHcHull 810 NOMOYHUX HANPY-
JiCeHD, ane He CNIBBICHUN 3 HUMU, @ THWUL — 3AAeHCHUU 810 NOMOUHOT HAKONUUEHOT
npyxrcHol degpopmayli i cnigsicnull 3 wero. Iloxazano, w0, KoAu gexmop Olenexm-
PUUHOL HaAnpydHceHocms 3012a€MbCA 3 20408HUM HANPAMKOM MEH30PA NMOMOUHOL
npydrcHol Oegpopmayii, modi yeti meH30p i MeH30PU NPOHUKHOCTI MaA HANPYIEeHb
cmaroms cniggicHumu. as OuHAMIUHOT MPOHUKHOCMI NOOYO08AHO 6UPA3, AKUU
3anexcums 810 MeH30Pa NouamKo8oi nNpyxicHoi deopmayil ¢ cniegicHUU 3 HUM, A
maxox — 8i0N08IOHO 3 MeH30POM nouamKosux Hanpydicens. Taxum wunom, dosede-
HO, WO HeAIHIUHT efexmu, AKL CYNPOoBOOHYIOMb NOWUPEHHS eAeKMPOMALHIMHUL
T6UNL Y HANPYHCEHOMY 130MPONHOMY OleneKkmpuxy, He 8NAUBAIOMD HA 1L NOALDPU-
3ay110 Y3008 20A108HUX HANPAMKIE MEHI0PA NOULAMKOBUXL HANLPYHCEHD.

BbIPAXXEHUA AN S®OEKTUBHOW AUINEKTPUYECKOW MPOHULAEMOCTH
HAMPAXEHHOIO U30TPOMNHOIO MATEPUATA

C nomowpto memoda c8o000HOU Oucmopcuu oduwee (HeruHeltiHoe) NomMeHyuUaLbHOe Ou-
arexmpuueckoe YypasHeHue COCTNOSHUSL 8 HAUANLHO HANDPAHEHHOM UOMPONHOM MaMme-
puane cgedeno Kk Popmyae uepes agpexmusnyro nporuyaemocms. ITocmpoenst dea pas-
AUYHBLE MeH30PAd NPOHUYALMOCTIU: 00UH — HenocpedCMBeHHO 3aBUCUM OM MeKYWUL
HANPAKHCEHUL, HO He COOCHBLU € HUMU, & 6MmOopPot — 3a8UcCuUM Om meH3opa mexkyuyel
ynpyeou Oegpopmayuu u coocruvill ¢ num. IToxasaro, wmo, xkozda sexkmop Ouarekmpuuec-
KOU HAMPAHCEHHOCTU co8Nadaem C 2AA6HbLM HANPABAEHUEM MEeH30PA meKywel HAKON-
AeHHOU Yynpyeol Oedopmayuu, moz0a IMom MmeH30P U MeH30PbL NPOHUYAeMOCNU U
MeRYWUL HANDPANCEHUT CMAHOBAMCS COOCHBLIMU. [Jas OuHaMUUeCKOT NPOHUYALMOCTIU
NOCMPOEHO 8bLPAdHCEHUe, 3ABUCAULe OM MEeH30PA HAUAABHOU Ynpyzol Oeopmayuu u
COOCHOe C HUM U COOMBEMCMBEHHO — C MEH30POM HAUANLHBLX HanpaxceHuu. Taxum
ob6pasom, 0oKa3zaHo, 4mo HeauHelinble agPexmol, conposorcdarowue pacnpocmparerue
ANEKMPOMAZHUMHDLEL 80AH 8 HANPAHCEHHOM USOMPONHOM OUdreKMPUKe, He BAULIOM HA
UL NOAAPUIAYUIO 8004 2AABHBLL HANPABAEHUT MEH30PA HAUANLHBLL HANDPAHCEHUL.

EXPRESSIONS FOR EFFECTIVE DIELECTRIC PERMITTIVITY
OF STRESSED ISOTROPIC MATERIAL

By the method of free distortion, the general (non-linear) dielectric equation of the state
of isotropic material is reduced to formulas with effective permittivity. Two different
tensors of permittivity are constructed. The first of them depends directly on the actual
stress tensor but is not coaxial to it. The second one depends on the tensor of actual ac-
cumulated elastic deformation and is coaxial to it. It is shown that the tensors of per-
mittivity, elastic deformation and stresses are coaxial when vector of electric intensity is
directed along the principal axis of the deformation tensor. For the tensor of dynamic
permittivity, the expression depending on the initial elastic deformation and coaxial to
it is constructed. So it is proved that non-linear effects of electromagnetic waves propa-
gation in initially stressed isotropic material do mot influence their polarization along
the principal axes of tensor of initial stresses.

Iu-T npuxi. npobsem MexaHIKM i MaTeMaTUKN Opneporano
im. d. C. Ilinctpurauya HAH VYrpainn, JIsBiB 27.05.05
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YTOYHEHA TEPMOMEXAHIYHA MOAEJb KOMMO3UTHUX
OBOJIOHOK TUNY TUMOLLUEHKA 3 PO3NOANTEHUMUA
TPAHCBEPCAJIbHO-I3OTPOMHUMU CEHCOPAMMU

NP MOHOIAPMOHIYHOMY HABAHTAXEHHI

3 suxopucmarHAm ymouHeHux zinome3 muny TumoweHnka ma adex8amHUX im
2inome3 6IOHOCHO eNeKMPUUHUL NOALOBUX BeAUUUH NOOYO08AHO MEPMOMELAHIUHY
Mo00enb MOHKOCIHHUX 000A0HOK 3 PO3NOOIMEHUMU MPAHCEEPCALLHO-I30MPONHU-
MU CEHCOPAMU 3 YPAXYBAHHAM OUCUNAMUBHOZO PO3L2PIiBY BHACAIOOK 2icmepe3uc-
HUxX empam. Po3easnymo pidHi munu easekmpuyHux Kpatiosux ymos, Koiu esexm-
podu HA CeHCOPI KOPOMKO 3AMKHYMI MmMa Po3imKrymi. Jas yux munis erexmpuu-
HUX KPAUOBUX YMmO8 00epHaHO 8upas3u 0as NOKA3HUKIE ceHcopis. Axw,o saracmu-
gocmi mamepiany 3anexrams 6i0 memnepamypu, 00CAIONEHH 6NAUBY MemMnepa-
mypu Gucunamusrozo posiepiey Ha Yl NOKA3HUKU 3800umbcsi 00 PO36’A3Y8aAHHS
CKAAOHOT HeATHITHOT cucmemu OuPepeHyiasbHUX PIBHAHDL. ¥ npomuaexcHomy pasi
3adaua 3600umbvca 00 P0O36’A3YBAHHA 3a40aU MEeXAHIKU 1 Mmenaonposiornocmsi 3 8i00-
mumu Oxcepeaamu menaa. IIpu yvomy pO3PALYHOK NMOKAZHUKIB CEHCOPA 3HAUHO
cnpowyemsca. B obox sunadkax npu 0ocszHenHHT memnepamyporo OuUcCuUnamueHozo
posiepisy mouku Kiropi cencop mepecmae sukoHysamu ceoe PYHKUioOHaALbHE NPU-
3HAUEHHA 1 MAE MicYe CneyuPiunHull mun menniogozo PYUHYBaAHHS.

YTOYHEHHAA TEPMOMEXAHUYECKAA MOLEJIb KOMMO3UTHbLIX OBOJIOYEK TUMA
TUMOLLEHKO C PACMNPEAENEHHBIMU TPAHCBEPCAJIbHO-M30TPOMHLIMW CEHCOPAMU
NPU MOHOIAPMOHMUYECKOM HAIPYXXEHUU

C ucnoavzosanuem ymouHeHHbLL 2unomes muna TuUmowerko U ad0eK8amHblr UM 2UNO-
me3 OMHOCUMEALHO INEKMPUUECKUL TNOALEHLL BeAUUUH NOCMPOEHA MepPMOMeraHULeC-
Kas Mo0eab MOHKOCMEHHbLL 00040ueK C pacnpedeseHHblmu MPaHceepCcalbHO-U30mpon-
HbLMU CEHCOPAMU C Yuemom OUCCUNAMUBHOZO PA302Pesd 8 Pe3yrvbmame 2UcCmepesucHbLT
nomepsv 8 mamepuanax. Paccmompensv. pasHvie MUNBL IMEKMPUUECKUL PAHUUHBLY
ycaosul, x020a arekmpodbl HA CeHcope KOPOMKO 3AMKHYMbL UAU DPA3OMKHYMbL. [as
IMUL MUNOE INEKMPUUECKUX 2PAHUUHBLL YCAOBUL NOAYUEHbL 8bLPAdceHUSL 0l MoKasa-
meaneli cencopos. Ecau ceoticmea mamepuasos sasucam om memnepamypst, uccredosa-
HUe BAUAHUSL Memnepamypsl OUCCUNAMUBHOZO0 PA302Pesd HA IMU NOKA3AMeAU C800UM-
CA K PeULeHUID CAOHCHOU HeAUHeUHOU cucmembl OuPPeperyuarbiuvle ypasnenul. B npo-
MusHoM cayuae, 3a0aua c600UMCA K DPeUeHUD AUHeUHbLE 3a0at MeXAHUKU U Menao-
NPOBOOHOCMU C UBECMHBLM UCTMOYHUKOM menad. B amom cayuae paciem noxaszamenel
cencopa ynpowaemcs. B oboux cayuasx mpu docmuixcenuu memnepamypoi duccuna-
mueHnozo pasozpesa mouku Kropu cencop nepecmaem evinoanims ceoe GYHKYUOHALLHOE
Ha3HAUeHUEe U UMeem Mecmo cneyuduueckull Mmun meniosozo Paspyuerus.

REFINED THERMOMECHANICAL TIMOSHENKO-TYPE MODEL
OF COMPOSITE SHELLS WITH DISTRIBUTED TRANSVERSALLY
ISOTROPIC SENSORS UNDER MONOHARMONIC LOADING

Using the refined Timoshenko-type hypotheses and adequate to them hypotheses about
electric field quantities, the thermomechanical model of thin-walled shells with distribu-
ted transversally isotropic sensors is presented with taking into account dissipative hea-
ting as a result of hysteresis in materials. Different types of electric boundary condi-
tions are considered, when electrodes on the sensor are short-circuited or open. For these
types of boundary conditions the formulas for sensor indices are obtained. If the mate-
rial characteristics depend on temperature, investigation of the influence of temperature
of dissipative heating on the indices is reduced to solution of complicated non-linear
systems of differential equations. Otherwise the problem is reduced to solution of linear
problems of mechanics and heat conductivity with a certain heat source. In such a case
calculation of sensor indices is simplified. If temperature of dissipative heating exceeds
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the Curie point, the sensor becomes passive and specific type of thermal destruction

takes place.

' Tu-1 mexanixy im. C. II. TumomnIenKa
HAH Vxpaiun, Kuis,
: Han,. texn. yu-t (KIII), Kuis

OpnepsraHo

18.07.06
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B. I. Octpuk

KOB3HWUM | TNMAOKUA KOHTAKT LLUTAMMIB PI3HOIO NMPO®INIO
3 MPYXXHOIO CMYIolo

Pozeasnymo xonmaxmuy 83aemodito 3 ypaxrysanram ma 0e3 yparysaHHs mepms
wmamnie pidnol Popmu (3 NPAMOATHIUHOI0 20PUOHMAALHOIO MA NOXUL0N OCHO-
8010, KAUHONOOIOH020 Ma NAPAOOATUHO20 WMAMNIB) 13 NPYHCHOW cmyeoto. Memo-
Oom Binepa — I'onga 00epicano mouni aHariMUuuHT PO38’A3KU 810N08I0HUX KPALlo-
eux 3aday.

CKONb3ALWWUA U TMAOKUA KOHTAKT LUTAMIMOB PA3HOIO
NPO®UNA C YNPYFOW NONIOCOW

Paccmompeno xowmaxmmnoe e3aumodeticmsue ¢ yuemom u 6e3 yuema mpeHus umam-
nos pasroll Popmovl (C NPAMOAUHEUHBLM 20PUSOHMAALHBLM U HAKAOHHBLM OCHOBAHUEM,
KAUHOBUOHO20 U MAPAOOAUYECKO020 Wmamna) ¢ ynpyzol noaocoti. Memodom Bunepa —
Xonga moayuensv, MOuHble AHAAUMUUECKUE DeueHUs COOMBEMCMBYOUUL SPAHUUHBLL
3aday.

SLIPPING AND SMOOTH CONTACT OF STAMPS OF VARIOUS
PROFILE WITH ELASTIC STRIP

Contact interaction in the presence and in the absence of friction between stamps of
various form (with rectilinear horizontal and inclined basis, wedge-shaped and parabo-
lic stamp) and elastic strip is studied. Using the Wiener — Hopf method, the exact ana-
lytic solutions to the corresponding boundary-value problems is obtained.

Iu-1 npura. disukn HAH Yrpainn, Cymn Opnepoxano
02.03.06
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METOOUKA YACNOBOIO AOCHIAXEHHA ENNEKTPOMAIHITHUX, 5
TEMNEPATYPHUX | MEXAHIYHUX NOJIB NMPU BACOKOTEMMNEPATYPHIU
IHAYKUIUMHIK OBPOBLUI ENEKTPOMPOBIAHUX TN

3anponoHosaHo memoouky 8U3HAUEHHS NAPAMempis, WO ONUCYIOMb HeCmMaYyioHap-
HI eNekxmpPomMazHIMHL U Menaost, a MaKo# MmepMOMeXAHIYHI NPOYecu 8 ocecumems-
PULHUL eneKMPONPosiOHUL MINAX NPU BUCOKOMEMNePAMYPHOMY THOYKYIUHOMY
Hazpieanni. Memoduxa mobydosana 3 BUKOPUCNMAHHAM memoOdYy CKIHUEHHUX ede-
Mmenmig 1 cim’i npocmux OOHOKPOKOBUX CKIHUEHHO-PISHUYEeSUX aA20PUMMIE 3a
PI3HUX KPOKI8 THMEZPYBAHHA 30 uacom ckaadosux 3adau. Ax npuraad poseainymo
THOYKYTUHEe HA2PIBAHHA CKIHUEHHO20 YUNTHOPA 3 PePOMAZHIMHOL CTNAAL.

METOOUKA YACNTEHHOIO UCCIIEAOBAHUA SNEKTPOMAIHUTHbIX,
TEMMEPATYPHbIXU MEXAHUYECKUX NMOJIEW NPU BbICOKOTEMIMEPATYPHOM
MHOYKUMOHHOM HAIMPEBE J3JIEKTPOMNMPOBOHBLIX TEN

IIpedaoscena memodura onpedeserus NAPAMEMPO8 HECMAYUOHAPHBLL INEKMPOMALHUNL-
HBLL, MEeNA08bLL U MEePMOMEXAHULECKUX NPOUECCO8 8 INEKMPONPOBOOHBLL OCecCuMMent-
PUUHBLE Merax NPU BbLCOKOMEeMNePAMYPHOM UHOYKYUOHHOM Hazpese. [as nmoayueHus
PeueHUsl UCNOABI0BAHL MEMOO KOHEUHBLL INeMEeHMO8 U Cemelicmeo nPocmuvLr o0HOULA-
208bLL KOHEUHO-PAZHOCTMHBLY GAZOPUMMOE C PAZHLLMU UWAZAMU UHMEZPUPOBAHUSL NO
epemenu cocmasasowux 3adayw. B xauecmee npumepa paccmompen mpoyecc uHOYKYU-
OHHOZ0 Ha2Pesa KOHeUHO20 YUAUHOPA U3 PePPOMAZHUMHOUL CTNAAU.

NUMERICAL ANALYSIS OF ELECTROMAGNETIC, THERMAL
AND MECHANICAL FIELDS IN ELECTROCONDUCTIVE SOLIDS
SUBJECTED TO HIGH-TEMPERATURE INDUCTION HEATING

The method for mathematical and computer simulation of non-stationary electromagne-
tic, thermal and mechanical processes in electroconductive axisymmetrical solids subjec-
ted to high-temperature induction heating is proposed. The problem is solved by finite
element method and a family of simple one-step finite difference algorithms with dif-
ferent time step integration of electromagnetic, thermal and mechanical problems. The
method is applied to solving the problem of induction heating of a finite ferromagnetic
steel cylinder.

Ma-r IPUKJL. IpobsieM MeXaHIKM i MaTeMaTUKN Opnepoxano
im. . C. Iligctpuraya HAH Yxpainu, JIsBiB, 17.01.05

2 . .
ITonitexnika Onosabcbka, Omnose, Ilosbina
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A. . Bnactok, 1. M. MapTuHtok

MATEMATUYHE MOAENIOBAHHS ®INbTPALINHOI KOHCONIAALL
3POCTAIOYOIO LLAPY I'PYHTY 3A HAABHOCTI CONIENEPEHOCY B
HEIZOTEPMIYHUX YMOBAX

Copmyavosarno mamemamuiny modeab 00H08UMIPHOT 3a0aul Piabmpayitinol KoH-
coatfayil 3pocmarotozo 8 uaci I'PYHMO8020 MACUBY 3 YPAXYBAHHAM MACONEPEHOCY
coneti 8 Hei30MmepPMIUHOMY PeHCUMT MA OMPUMAHO 1T YUCA08UL PO3E°A30K 3 BUKO-
PUCTAHHAM CMAOIAIZAYITHUL cxrem memoldy CKiHueHHux enemenmis. Ha ocHosi
NPOBEIeHUL HUCA0BUX eKCNePUMEHMI8 NOKA3AHO 8NAUE MACONEePeHOCY conell, Hel30-
MePMIUHUX YMO8 T NOCMYNOBOT 3MIHU BUCOMU MACUBY I'PYHMY HA NPOXOOHCEHHS
npoyecy %020 Hinbmpayitinoi Korcoaioayii.

MATEMATUYECKOE MOOENUPOBAHUE ®UITbTPALIMOHHON
KOHCONMUAALIMU PACTYLLEIO CINoOA rPYHTA C YHYETOM COJIENEPEHOCA
B HEU3OTEPMUYECKUX YCNOBUAX

Copmyauposana mamemamureckas modeab 00HOMePHOU 3adauu PHuUALMPAYUOHHOU
KOHCOAUOQYUU PACTNYULE2O0 CAOSL SPYHMA C YUEMOM MACCOnepeHoca coaeli 8 Heusomep-
MUUECKOM PedHCUME U NOAYUEHO eé YUCAeHHOe PeuleHUue C UCNOAB308AHUeM CNAOUAUSUPO-
8aHHBLX cxem Mmemoda KoHeunblx anemermos. Ha ocHosaHUU MPOBEOeHHBLL UUCA08BLLL
IKCNEPUMEHMO8 NOKAZAHO BAUSHUE MACCONEPEHOCA COoAell, HeUu3omePMULeCKUr Ycao8ul
U NOCMENeHH020 Y8eAUUeHUS MOAUURDL MACCUBL 2PYHMA HA NPOYecC €20 PHuAbMpPayu-
OHHOU KOHCOAUOAYUU.

MATHEMATICAL MODELING OF FILTRATION CONSOLIDATION
PROBLEM FOR INCREASING SOIL LAYER TAKING INTO ACCOUNT SALT
TRANSFER UNDER NON-ISOTHERMAL CONDITIONS

A mathematical model of filtration consolidation problem for increasing soil layer,
taking into account mon-isothermal salt transfer, has been formulated. The numerical
solution of the corresponding one-dimensional boundary-value problem has been found
by the stabilized finite element method. The influence of mass transfer of salt, non-
isothermal conditions and progressive change of soil layer height on the filtration
consolidation process has been numerically investigated.

Harm,. yu-T BogHOro rocr-sa OpnepsraHo
Ta IPUPOJOKOPUCTYBaHHA, PiBHe 29.11.05
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YIK 536.21
0. B. Hemuposckui, A. 1. AHKOBCKMI

PELLEHUE CTALMOHAPHOM 3A0AYU TENNONPOBOAHOCTU
KOHCTPYKTMBHO N ®U3NYECKN HEOAHOPOAHbLIX KOMIMO3UTHbIX
CTEPXXHEW METOAOM ACUMIMTOTUYECKOIO PACLLUENNEHUA

Chopmyauposara mpexmepHas 3a0a4a CMAYUOHAPHOY MENIONPOBOOHOCMU CAOUC-
MHLL APMUPOBAHHBLL KOMNOZUMHBLL CMePHCHel NOCMOSAHHOZ0 NONepeuHozo ceye-
Hus. ITocmpoendvl HewHUe acumMnmomuieckue Pa3LoiceHUs peuteHuti nocmaesiet-
HOU 3a0auu MNPU PASHLIL 2PAHUUHBIL YCA08UAX HA OOKOBHIX TN0BEPLHOCMAL
cmepacrel. IIpoanaiusuposansv. noayuarouuecs 08ymeprsvie U 00HOMePHblE PA3Pe-
warnwue YpasHeHus U 2PaHUYHble 3a0auu, @ maxdxie Uccaedosansv, ACUMNMOMU-
yeckue ceolicmea pewerHul 3adar menaonpogodHocmu. IIposedeno cpasHeHue C
acumMnmomuxol, NoCmpoeHHol paree 0PYuMU a8MOPAMU.

PO3B’SA3AHHSA CTALIOHAPHOI 3A0AYI TENNOMNPOBIOHOCTI
KOHCTPYKTUBHO TA ®I13U4HO HEOAHOPIAHUX KOMMNO3UTHUX
CTEPXHIB METOAOM ACUMNTOTUYHOIO PO3LLEMIIEHHA

Chopmyavosaro mpusumipny 3adauy cmayioHapHOl MenaonposioHocmi wapysamux
APMOBAHUX KOMNOZUMHUL CMePHCHI8 CMaL020 nonepeurozo mepemuny. Ilo6ydosaro
308HIUWHT ACUMNMOMUUNT PO3BUHEHHS PO38’A3KI8 NOCMABAEHOT 3a0aUl NPU PISHUX KPA-
U0BUX YMO8AX HA OOKOBUX NOBEPXHAX cmepicHis. IIpoananrizosano ompumani 0808uUMiIpP-
HT Mma 0OHOBUMIPHI PO36’A3YBANLHL PIBHAHHA 1 KPatosl 3adaui, @ maxoxi 00Ccai0HceHO
AcCUMNMOMUYHT 8AACMUBOCMT PO368’A3Ki8 3adau menaonpogioHocmi. IIposedeno mnopis-
HAHHSA 3 ACUMNMOMUKOI0, NOOYO08AHOI0 PAHIULE THULUMU ABMOPAMU.

SOLUTION OF STATIONARY HEAT CONDUCTIVITY PROBLEM
FOR MECHANICALLY AND PHYSICALLY INHOMOGENEOUS COMPOSITE
RODS BY METHOD OF ASYMPTOTIC SPLITTING

The three-dimensional stationary heat conductivity problem for the layered reinforced
composite rods with constant cross-section is formulated. The external asymptotic
decomposition of solutions of the problem under different boundary conditions on the
lateral surfaces of rods are constructed. The obtained two-dimensional and one-di-
mensional resolving equations and boundary-value problems are analyzed and the
asymptotic properties of solving the thermal conductivity problem are studied. Compa-
rison with asymptotics, built earlier by other authors, is made.

VIH-T TeopeT. u NPUKJ. MEeXaHUKI ITosyueno
CO PAH, Hosocubupck, Poccna 16.04.06
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YIK 539.3
B. C. lNonosuy4, H. O. MNopeyko

TEMMNEPATYPHE INOJNE TEPMOYYTIIMBOI'O NMIBNPOCTOPY
BiA HAFPIBAHHA MUTTEBUM NIHIMHUM O)KEPEJTIOM TENNA

3anpononosaro cnocib po3s’A3YeaHHSL HEeATHIUHOT HecmaylonapHoi 3adaui menao-
NPosioHOCMT 04 MEePMOUYMAUBOZ0 NIBNPOCMOPY NPU U020 HAPIBAHHL MUMMEBUM
NMHIUHUM 0xcepeaom menaa ma HASL8HOCMI KOHBEKMUBHOZ0 Mena000MIiHYy HA U020
nogepxrHi. [Jas 8U3HAUEHHSA memnepamypHozo Moas nposedeHo 0goemanHy aiHe-
apusayito (wacmrosy — waaxrom egedenns 3minnol Hipxeoga ma ocmamouny —
Mmemooom ATHeapu3yruuxr napamempis) suxionoi sadaut. Jas ompumarol ATHItHOL
3adaui Ha 3minny Kipxeoga pozeunymo nidxid, wo noaseae y nodyodosi po3s’ a3y
00HOBUMIPHOT HeCMAYIOHAPHOT 3a0aUl WAAXOM PO3BUHEHHS 34 KPAMHUMU THMe2-
pasamu Umosiprocmi. Busnaueno po3nodin memnepamypHozo NOAsL Ni8NPOCMOPY,
a MAKONUC 6NAUE HA HbOZO MEPMOUYMAUBOCTNE MANEPIANY.

TEMMEPATYPHOE NOJNIE TEPMOYYBCTBUTENBHOIO NMNONYNPOCTPAHCTBA
OT HATPEBAHUSA MITHOBEHHbIM JIMHEWHBLIM UICTOYHUKOM TEMJA

IIpedaosicer cnocob peuwteHuss HeAuHetHOU HecmAYUOHaAPHOU 3adauu MmenionposooHocmu
0Nl MePMOUYBCMBUMEALHOLO NOAYNPOCMPAHCMNEA, HAZPEBALMO20 MSHOBEHHbLM AUHEel-
HHLM UCTMOYHUKOM Menaa MpPu KOHEEKMUBHOM menaoodmene Ha nogepxrrocmu. s
onpedeneHus MmemMnepamypPHOz0 MOl 6binoaHena Osyxramannas aureapudayus (uac-
muunas — nymem 8gedenus nepemernou Kupxeoga u oxonuameavnas — memodom au-
Heapuaupyrowuxr napamempos) ucrooHol sadauwu. Jas noayuenHotl auHeuHoU 3adauu
omHocumenvHo nepemennoli Kupxeofa passum nodxrod, udes x0mopozo cocmoum 8
nocmpoeruu pewerus 00HOMePHOU HecMAYUOHAPHOU 3adauu nymem PA3NONCEHUS De-
WeHUSL No Kpamuwvlm unmezpasam geposmuocmu. Onpedeneno pacnpedesenue memne-
PAMYPHO20 NOASL NOAYNPOCTMPAHCMEA, @ MAKHCE BAUSHUE HA He20 NAPAMEMPO8 MePMO-
YYBCMBUMEALHOCTNU MAMEPUALA.

TEMPERATURE FIELD IN THERMOSENSITIVE HALF-SPACE HEATED
BY INSTANTANEOUS LINEAR HEAT SOURCE

An approach to solve the non-linear transient heat conductivity problem for thermosen-
sitive half-space undergoing heat exchange with the environment is suggested. The two-
phase linearization (partial linearization with introduction the Kirchhoff variable and
final linearization using the linearizing parameter method) is carried out to determine
transient temperature field of the original problem. The method, based on solving one-
dimensional transient problem by multiple error functions expansion, is developed for
the obtained linear Kirchhoff variable problem. The temperature field distribution in
half-space is investigated. The effect of material thermosensitivity on this distribution
is analysed.

Iu-T npuri. npobsem MexaHIKM i MaTeMaTUKN Opnepoxano
im. d. C. Ilinctpurauya HAH Yrpainn, JIsBiB 01.06.06
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YIK 531.08
T. B. 3aBpaxuHa

AVNHAMIKA MPOMUCIIOBOIo POBOTA
3 NMPYXHO-NIAAATINBUMU NPUBOAHUMU MEXAHISMAMU

Pospobaeno mamemamuuny modead OUHAMIKU 0A2AMOAAHKO8020 POOOMA 3 HOPCM-
KUMU AGHKAMU MA NPYHCHUMU NPUBOOHUMU MmexaHizmamu. Bona mobydosana wa
ocHOo81 popmanidamy JIarparica i 6KAOUAE CUCTEMY HEATHIUHUX 63AEMO38 A3AHUXL
3gunalinux Ougepenyianvruxr pieHans. Chopmyavosaro 3adaui OurHamiunozo U Ki-
HeMAMUYUHO20 KepYysanhs pobomom. Poseaarnymo npukaad 0804aHK08020 poboma-
maninyasamopa. Burxonano ananiz enausy aminu roeiyienmia xcopcmrocmi npu-
60018 Ha OUHAMIKY Yb02O podoma NPu OUHAMIYHOMY KePYBAHHI.

OWHAMUKA NPOMbILUNEHHOIO POBOTA C YMNPYIrO-NMOAATIUBbIMU
NMPUBOAHbLIMU MEXAHU3MAMMU

Paszpabomana mamemamuueckas modeab OUHAMUKU MHOZO3BEHHO20 MNPOMBLULEHHOZO
podoma ¢ AHeCMKUMU 38eHBAMU U YNPYSUMU NPUBOOHBLMU MmexaHnudmamu. Ona nocmpo-
eHa Ha ocHose opmarudma Jlazparica u KA0UAE CUCTNEMY HEAUHEUHDBLL 83AUMOCESL-
3aHHBLL 00bLKHOBeHHbLL Oueperyuarvrbvir ypasHenu. Cghopmyauposanst 3adanu Ou-
HAMUYLECKOZ0 U KUHeMAMUUECK020 ynpasienus podomom. Paccmompen npumep Osyx-
38eHH020 POOOMA-MAHUNYAIMODPA. Buinosnen aHaius 8AusHUL UdmeHeHus KoaghPuyuen-
moe8 Jcecmrocmu npusodos Ha dunamury poboma npu OUHAMULECKOM YNPABACHUU.

DYNAMICS OF INDUSTRIAL ROBOT WITH ELASTIC
COMPLIANT ACTUATING DEVICES

A mathematical model of the multi-link industrial robot with rigid links and elastic ac-
tuating devices is developed. It is constructed on the basis of the Lagrange formalism
and includes a system of nonlinear interconnected ordinary differential equations. The
problems of dynamic and kinematical control of the robot are put. An example of the
two-link robot-manipulator is considered. The analysis of influence of change of rigi-
dity coefficients of actuators on dynamics of this robot at dynamic control is made.

MiskHap. HayK.-HaB4Y. LIEHTP Opnepoxano
indopm. TexHoorist Ta cucrem, Kuis 05.04.05
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