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V. BizomocTi npo gucepraniio
Mosga guceprTariii:
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Tema guceprarii:
1. BactocyBaHHS MeTONly 30ypEHb 0 PO3B'I3aHHS KOHTAKTHUX 33/1a4 Ta HOTO0 y3arajJbHEHHS [1J151 €JIEKTPOIIPY>KHUX
marepianiB

2. Perturbation method application to solving contact problems and its generalization for electroelastic materials

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYEHO y3araJbHEHHIO METOY 30ypPEeHb Ta HOr0 3aCTOCYBAHHIO IJ1s1 AOCIIiIPKEHHS
HaIpPYy>KeHO-1e(POPMOBAHOTrO CTaHy y ABOBUMIPHUX 33ia4ax Teopii NPyKHOCTI Ta eJIeKTPOIPY>KHOCTI. Po3B’13aHO
KOHTAaKTHY 3a/1a4y T€OPii IPY>KHOCTI PO Ail0 >)KOPCTKOTO ITAMITy Ha IIPY>KHY OPTOTPOIHY IVIACTUHY 3
LMJIIHAPUYHOIO aHi30TpoIi€elo. Y polieci po3B’si3aHHSI BpaXOBYEThCS CUJIA TEPTS, 110 BUHUKAE I1iJ] 4ac B3aeMOii.
OTpumaHoO po3MNOLil HAlIpyKEHb IIifl TaMIIOM. BCTaHOBJIEHO 3B'I30K MK po3MipaMu 0671acTi B3aeMogii, KyTa
PO3KPUTTS CeKTOpa Ta KoedillieHToM TepTsl. [JoCiIKeHO BIIJIMB PO3MipiB MJIACTUHU Ha PO3IOAiT HOPMAIbHUX

HaIpysKeHb IIi[] IITaMIIOM /IJIsI OKPEMUX 3Ha4eHb I1apaMeTpiB JKOPCTKOCTi MaTtepiasny. HaBegeHo po3B’si3aHHs



KOHTAaKTHOI 3a7ia4i Teopii Ipy>KHOCTI PO [if0 )KOPCTKOI'O IITAMILy Ha IIPYKHWI OPTOTPOIHMI KPUBOJIHIMHN
HaMiBHEeCKiHUeHHUI CEeKTOP 3 LMJIiHIPUYIHOIO aHi3oTporieo. [Ipy 1boMy BpaxoBaHoO, 110 B 06J1aCTi KOHTAKTY
IITaMIIa 3 NIJIACTMHOIO iCHYIOTb JBi IiZITHKYU KOB3aHHS, SIKi IPUMUKAIOTh 10 KiHIIEBUX TOUOK 00JIaCTi KOHTAKTY, Ta
IiISTHKA 34Y€IJIEHHS], PO3TalllOBaHA MK HUMU. BU3BHaY€HO 3aKOHU PO3MO/iNy HAIPYXEHb IIiJl ITAMIIOM i po3Mip
IiNSHKY 3uenseHHs. TakoXX pO3IJIsTHYTO Oibll CKIaJAHMI BUNIA/IOK [1J1 KPYTOBOi IJIACTMHYU CKiHUEHHUX PO3MipiB.
AHasOriYyHUM YMHOM BPax0BaHO iCHYBaHHS JiISTHOK KOB3aHHS Ta 34eIllJIeHHS B 06J1aCTi KOHTAKTY IITaMIIa 3
IIJIaCTMHOIO. [171s1 3aa4i y Takiil IOCTaHOBLi 00YMCIIEHO 3HAaYEHHS OCiJaHHS IITaMIIa IIPYU Pi3HUX 3HAYEHHSIX
XapaKTePUCTHUK KOPCTKOCTI Matepiany. [TpoBesieHO y3araabHEHHSI METOIY MAJIOTO IIapaMeTPy Ha ABOBUMIpHI
3a7a4i €JIEKTPONPYKHOCTI. [ToKa3aHo, 110 LiTKOM MOSKJIMBO 3BECTU TaKi 3a7a4i 1O MOCJiJOBHOTO PO3B'I3yBaHHS
KpaloBUX 33724 Teopii noTeHuiany. Po3B'sa3aH0 psj MOIEIbHUX 3ana4. Kito4oBi c10Ba: Teopis NPy>KHOCTI,
KOHTAaKTHI 33/1a4i, BIaBJIIOBAHHS IITAMIIA, KDUBOJIiHIMHA aHI30TPOIIis, TEPTS Ta 34EIJIEHHS, KOB3aHHS,

ACHMIITOTUYHUI METOJ, HallpyKeHO-e(OPMOBaHUI CTaH, €JIEKTPONPYKHICTb Ta €JIEKTPOMArHiTONPYKHICTb.

2. The dissertation is devoted to the generalization of the perturbation method and its application for the study of
the stress-strain state in two-dimensional problems of the theory of elasticity and electroelasticity. The contact
problem of the theory of elasticity about the action of a rigid stamp on an elastic orthotropic plate with cylindrical
anisotropy is solved. The solution takes into account the friction force that occurs during the interaction. The
stress distribution under the stamp is obtained. The relationship between the size of the interaction area, the angle
of opening of the sector and the coefficient of friction is obtained. The influence of plate sizes on the distribution
of normal stresses under the stamp for individual values of material stiffness parameters was investigated. The
solution of contact problem of the theory of elasticity about the action of a rigid stamp on an elastic orthotropic
curvilinear semi-infinite or finite sector with cylindrical anisotropy is given. It is taken into account that in the area
of the contacts of the stamp with the plate there are two areas of slip, which are adjacent to the end points of the
area of contacts, and the area of adhesion located between them. The laws of stress distribution under the stamp
and the size of the coupling section area determined. A more complex case for a circular plate of finite dimensions
is also considered. Similarly, the existence of areas of slip and adhesion in the area of contact of the stamp with the
plate is taken into account. For the problem the value of the settling of the stamp at different values of the stiffness
characteristics of the material is calculated. The generalization of the small parameter method to two-dimensional
problems of electroelasticity is carried out. It is shown that it is quite possible to formulate the corresponding
boundary value problems of the theory of elasticity for the basic equations and in the future, they are reduced to
simpler boundary value problems. A number of model problems have been solved. Keywords: elasticity theory,
contact problems, stamp indentation, curvilinear anisotropy, friction and adhesion, sliding, asymptotic method,
stress-strain state, electroelasticity and electromagnetic elasticity.
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