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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3paxyHKOBi MozieJIi I1'€30aKTUBHUX KPUCTAJIIYHUX Ta KBAa3iKPUCTAIIYHMUX KOMITO3UTIB 3 TPilllUHAMU Ha MeXi

[IOAisly MaTepiaJlisb.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Computational models of piezoactive crystalline and quasi-crystalline composites with cracks at the material

interfaces.

Pedepar yKpaiHCBKOIO:

Mera mocnigyKeHHs — aHajli3 BIUIMBY Ha IapaMeTPU PYHHYBAHHS YaCTKOBO €JIEKTPOJIOBAHOI i 4aCTKOBO i30J1bOBAHOI
TPillIMHU B OJHOPiIHOMY IT'€30€JIEKTPMYHOMY MaTepiai Takux (akTopiB, SIK JOBXKUHA €JIEKTPOJIOBAHOI 30HMU Ta ii
pO3TallyBaHHS, HAIIPSIMOK €JIEKTPUYHOTO IM0JIs 1 HalPSIMOK I0JIsIpy3allii I'e3oMaTepiaiy; 1js eJ1eKTPUIHO
IIPOHUKHOI TPIIIMHY OTPUMATU BUPA3U [714 [I€PEMIlIEHb, €JIEKTPUYHOTO IOTEHIIiay, HAIIPYKEHb i €JIEKTPUIHOL
iHyKuUii Ha MeXi maTepiasiB, BABHAYUTH JOBXUHY KOHTAKTHOI 30HU Ta KOe(illieHT iHTEeHCUBHOCTI HaIIpYy>XEHb,
OOCJIIATH €JIEKTPUYHO i30JIbOBAHY TPILMHY 3 JOJABAHHIM 30CE€PEIKEHOr0 3apsay Ta I0Ka3aTy BiAMIHHICTB Bif,
€JIEKTPOIIPOHUKHOIO BUIIAAKY B IHTEHCUBHOCTI HAlIPY>KEHb 1 €JIEKTPUYHIN iHAyKUil. MeTOnU IOCIIiI)KEHHS —
aHaJIiTU4HI Ta yucioBi MeTony. OCHOBHI HAyKOBi pe3yJIbTaTH MOJISAraloTh y PO3PO0IEHOMY YACEIbHO-aHANITUYHOMY
aJITOPUTMI [1711 BU3HAUYEHHSI TapaMeTpiB pyHYBaHHS MiXK(a3HOI TPIilllMHU B IT'€30€JIeKTPUYHOMY GimaTepiari 3
€JIEKTPUYHO NIPOHMKHOIO KOHTAKTHOIO 30HOIO Ta BiICYTHICTIO ME€XaHiYHOro TepTs. HaykoBa HOBU3HA OTPUMAHUX
PE3YJIbTATIB MOJISITa€ B HACTYITHOMY: IOCJIIKEHO I7I0cKo1e(POPMOBAHUI CTAH YaCTKOBO €JIeKTPOLOBAHOI i
YaCTKOBO i30JIbOBAHO]I TPIillIMHU B OJHOPIIHOMY IT'€30€JIEKTPUYHOMY MaTepiaJli, eJIeKTpofoBaHa 30Ha Moxe 0yTu
po3TaloBaHa Ha 060x 6eperax TpillMHU abo Ha OJHOMY 3 6eperiB, Ha HECKiHYeHHOCTI 3a7jaHi MeXaHivHi
PO3TATyBajIbHi HAIIPY>KE€HHS, OPTOrOHAJIbHI TPIlllMHI, Ta €JIEKTPUYHE I10JI€, OPTOrOHajbHe ab0 MapasesbHe TPillyHi,
nepen6avyaeThbCsl yTBOPEHHS 30H MEXaHIYHOI'O KOHTAKTy MK 6eperamu TPilliMHY; TAaKOX NOCIiIKeHO MDK(azHy
TPillIMHY B IT'€30€JIEKTPUYHOMY GimMaTepiasi 3 eIeKTPUYHO IPOHUKHOIO KOHTAKTHOIO 30HOIO Ta BiICYTHICTIO
MEXaHIYHOro TepTs Ta MOKa3aHO 3HAYHUI BIJIMB HANPSMKY NOJIsIpU3aliii Ha po3Mipy 30HMA KOHTAKTY Ta KoeillieHT

IHTEHCHUBHOCTI HaNIPY’KEHb.

Pedepar aHr1ilicbKOIO:

The purpose of the study is to analyze the influence of such factors on the fracture parameters of a partially
electroded and partially isolated crack in a homogeneous piezoelectric material as the length of the electroded
zone and its location, the direction of the electric field and the direction of polarization of the piezoelectric
material; for an electrically permeable crack, obtain expressions for displacements, electric potential, stresses and
electric induction at the interface of materials, determine the length of the contact zone and the stress intensity
coefficient, investigate an electrically isolated crack with the addition of a concentrated charge and show the
difference from the electrically permeable case in stress intensity and electric induction. Research methods -
analytical and numerical methods. The main scientific results consist in the developed numerical-analytical
algorithm for determining the parameters of the fracture of an interfacial crack in a piezoelectric bimaterial with
an electrically permeable contact zone and the absence of mechanical friction. The scientific novelty of the
obtained results is as follows: the plane-deformed state of a partially electroded and partially isolated crack in a
homogeneous piezoelectric material was investigated, the electroded zone can be located on both sides of the
crack or on one of the sides, mechanical tensile stresses orthogonal to the crack and an electric field orthogonal or
parallel to the crack are given at infinity, the formation of mechanical contact zones between the crack sides is
assumed; an interfacial crack in a piezoelectric bimaterial with an electrically permeable contact zone and the
absence of mechanical friction was also investigated, and a significant influence of the polarization direction on
the dimensions of the contact zone and the stress intensity coefficient was shown.



Ingexc YIK:621.315.61, 517.958:539.3 , 539.3 , 539.42; 539.375

Koau remaTuYyHHX py6an: 47.09.31, 27.35.31, 30.19.15, 30.19.29
KepiBHHUKH po6OTH

Byacue IlpizBuuie Im's I10-0aThKOBI: Jlo6ona Bonogumup Bacunboud
HayKkoBui# CTYyHiHb: 1.0.-M.H.

BueHe 3BaHHSI: npodecop

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII ykpaiHCBKOIO: [Iporpama Ha MOBi BACOKOTO PiBHS TOCIII)KEHHS JOBUIbHUX CHCTEM KOJIIHEAPHUX

MDK(asHUX TPIlIKH y IT'e306iMaTepianax Npy Pi3HUX HAIPsIMAx MOJIIpU3allii 10ro KOMIIOHEHT

Hazpa HTII aHrsi#icbKO¥0: A high-level language program for studying arbitrary systems of collinear

interfacial cracks in piezobimaterials with different polarization directions of its components

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3s 3aCTOCYBaHHS: JloCimKeHHs i eKCIIepUMEHTaIbHI pO3POGKY y cdepi IPUPOIHIYNX | TEXHIYHNUX HayK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Po3po6ka MeTOOMKY OOCTiTKEHHS JOBJIbHUX CUCTEM KOJiHEapHUX MDK(Qa3HUX TPIKH Yy
r'e3o6iMarepiasax Npy PisHUX HANPsIMax MOJsIpU3allii HOro KOMIIOHEHT; aJITOPUTMU Ta IPOTrpaMy HEPYMHIBHOTO
KOHTPOJIIO KpUTUYHUX TIapaMeTpiB 6iMarepiasiB 3 MixK(pasHMMU TPilIMHAMU B TOMY YMCJIi [7151 KOMIIO3UTIB
CKiHYeHHUX po3MipiB. [Ipu3HavyeHHs Ta cdhepa 3aCTOCYBaHHS - MiBUIIEHHS MIlJHOCTI Ta HaAiltHOCTI
(YHKLiOHYBaHHS BUPOOIB i3 II'€30€JIeKTPUYHUX MaTepiaiiB. Alipo06allisi - IOPiBHSIHHS Pe3yJIbTaTiB aHATITUYHOTO

aHasizy i CKIHUeHHO-eJIEMEHTHOTO PO3B'SI3KY.
ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Exonomis matepianis, 3MeHmeHHs 3HOCY 06/1aHaHHS
Bnius HTII Ha moBKiJj1s:
BrnpoBaaykenHss HTII: Bnposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crno>kuBavi NpoAyKuii: H]I, 380
IlepcneKTHBHI PUHKH: YkpaiHa
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
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IIpaBa, 10 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHUiaILHUM 00CAT IIPOJAAKY, THUC. TPH.:
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HopaTrkoBa iHdopmamist:
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