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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHX PyOpPHK: 30.19

Tema gucepranii:
1. IlepiopnyHi cucTeMu TPILIMH HA MEXI IOy Pi3HOPiZHMX MaTepiaiB

2. Periodic set of the cracks between two different materials

Pedepar:

1. O6'eKT -~ KOMITO3UT, 10 CKJIAIAE€THCS 3 ABOX i30TPOIHUX, aHI30TPOITHUX 200 I1'€30€JIeKTPUYHYX MiBIJIOLINH, 3
MEePiOJUYHOI0 CUCTEMOIO TPIlIMH. MeTa - pO3BUTOK aHAJIITUYHUX METOIiB PO3B'S3KY IIJIOCKUX 331a4 [AJIs
[epiOAUYHUX CUCTEM TPIllMH, PO3TALIOBAaHUX B3[IOBX JIiHii 34eIyIeHHs pi3HOPiAHUX i30TPOIHUX 260 aHi30TPOIHUX
iBIIPOCTOPIB, Nif Ai€l0 pIBHOMIPHO PO3IOAIIEHOrO BifjajI€HOTO MEXaHIYHOIO HABAaHTaKEHHS; a TAKOX IJIs
[epioOANYHNX CUCTEM TPIIIMH, PO3TALIOBAHMX B3[IOBX JIiHii 34eryIeHHsI I1'€30eJIeKTPUYHUX a00 I1'€30€JIeKTPUYHUX Ta
JlieJIEKTPUYHUX MiBIIPOCTOPIB, Mif, [i€l0 PiIBHOMIPHO PO3NOAIIEHOr0 BifJajl€eHOTO €JIeKTPOMEXaHIYHOTO
HaBaHTaXeHHs. MeToau JiHilHOI Teopii NPYy>KHOCTI Ta MeXaHiKM PyHHYBaHHS; aHAJIITUYHI PO3B'sA3KM OOy 0BaHi 3a
IOTIOMOTOI0 METO/IiB Teopii (PyHKIIii KOMIIJIEKCHOI 3MiHHOI, 30KpeMa KpaioBUX 3a/1a4 Teopii aHaIiTUYHUX (QYHKLIN.

3 BUKOPUCTAHHSM IIpeICTaB/IeHb MEXaHIYHUX Ta eJIEKTPUYHUX (PaKTOPiB uepe3 KyCKOBO-aHaIiTH4HI QyHKLI Ta



BeKTOP-(QYHKIii TOCTaBeHi 337a4i 3B€I€HO 10 EePiOIUYHUX 3324 JIiHINHOTO CIPSDKEHHS B paMKax Mofesen
BiIKpUTOI TPIIMHY Ta TPIilIMHU 3 30HOI0 KOHTAKTY, N7 IKWX 3HANUIEHO aHAJIITUYHI PO3B'A3KU. XapaKTEPUCTUKU
HaIpyXeHo-1e(dOPMIBHOTO CTaHy B 00J1aCTi TPIllMH OTPUMAHO y 3aMKHEHI1 aHasliTu4Hii popMi. BctaHOBIEHO
CIiBBiJHOLIEHHS JJIs1 OOUMCJIEHHS JOBXMH 30H KOHTAKTY, KoeillieHTiB iHTEHCUBHOCTI HAallPpy>X€Hb Ta €JIEKTPUYHOI
IHOyKLii. BUBY€HO BILUIUB BiHOLIEHHS TOBXUH TPIIVH [0 [1€Pioay, a TAKOXK 30BHIIIHBOIO HABAHTAKEHHS HA
IOBXXUHU 30H KOHTAKTy Ta KoeillieHT! iHTeHCUBHOCTI. [I7151 I'e30€/IeKTPUYHOro 6iMaTtepiany BpaxoBaHa
€JIEKTPUYHA [IPOHUKHICTh PEYOBUHH, 110 3aM10BHIOE TpiuHu. Cdepa - HaBYaIbHUM NIpoLeC, MAaIIMHOOYIyBaHHS,

IpUIafo0yayBaHHS.

2. The objects are isotropic, anisotropic, piezoelectric composites with periodic set of the interface cracks. The aim
is the development of analytical methods of the plane problems solution for the periodic set of the interface crack
with contact zones in isotropic, anisotropic and piezoelectric bimaterials under mechanical and electromechanical
loading. Methods of complex function theory, linear theory of elasticity and fracture mechanics. The thesis deals
with the development of analytical solutions of the plane problems for the periodic set of the interface cracks with
frictionless contact zones near its tips in isotropic, anisotropic and piezoelectric bimaterials under mechanical and
for the case of the piezoelectric bimaterials - electromechanical loading. By means of mechanical and electrical
factors presentations via sectionally-holomorphic functions and vector-functions the problems in question are
reduced to the periodic problems of linear relationship for open-crack model and for a crack with a contact zone.
Their analytical solutions are found. The equations for the determination of the contact zone length are obtained,
the closed form expressions for stresses, electric displacement vector, elastic displacements and electric potential
jump at the interface as well as the stress and electric intensity factors at the crack tips are given. The variation of
the mentioned values with respect to the distance between the cracks and external loading is illustrated. For the
piezoelectric composite the electric permeability of the cracks is taken into account. Application spheres are

training courses, mechanical engineering and instrument engineering.
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