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Homep erany: 3

Ha3sBa eramny: JlocnifkeHHs KBa3ikpyCTaaivHUX GiMaTepiasiB 3 TPilMHAMY Ha Me3XI MOJiTy Pi3HUX KOMIIOHEHT
IToyaToK eramy: 01.2023

3akiHyeHHs eTamy: 12.2023

Bupz 3BiTHOTO AOKYMEHTA: OCTaTOYHUM 3BIT
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

olleJsli Ta METOIM BU3HAYEHHS ITapaMeTPiB PYMHYBAHHS I1'€30aKTUBHUX Ta IT'€30IIaCUBHUX KOMITIO3UTIB 3
Mog bt pameTpiB pyiiHy ’ ’

IedeKTamu Ha MeXi oIy maTepiaiis

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Models and methods of determining the fracture parameters of piezoactive and piezopassive composites with
defects at the material’s interface

Pedepat yKpaiHCBKOIO:

O06’eKT moCipKeHHSs — rpouecy gedopMyBaHHS IT'€30€/IeKTPUYHUX, I1'€30€JIeKTPOMAarHiTHUX Ta KBa3iKpUCTaIiYHUX
KOMIIO3UTIB 3 CUCTEMaMM KOJIIHEapHUX TPILMH HA MEXI MOy MaTepiasliB IIPY Pi3HUX TUIAX €JIEKTPUYHUX
IPaHUYHUX YMOB Ha 6eperax TpilllMH, 30KpeMa eJIEKTPOMAarHiTOMeXaHiYHUX MOJIiB B OKOJIaX BEPUIMH TPIlllMH, SKi €
OCHOBHUMU «iHil[iaTopamMu» pyiiHyBaHHS BifTIOBiITHNX KOHCTPYKTUBHUX €JIeMEHTiB. MeTa IoCIiI>KeHHs — pO3pobKa
METOJIMK Ta PO3B'sI3aHHSI PSIly HOBUX 33/1a4 MEXaHiKU PyMHYBaHHS IJ1s1 CKIa€HUX TiJl 3 I€30aKTUBHUX Ta
I'€30MaCUBHUX €JIEeMEHTIB KPUCTAJIIYHOI Ta KBa3iKpUCTAIUHOI CTPYKTYpH Mif Ai€l0 MeXaHiYHOTO HaBaHTaKEHHS,
€JIEKTPUYHUX Ta MATHITHUX II0J1iB. MeTOOY HOCIIIPKEHHS: TOYHI aHAJITUYHI MeTOAH, 0 6a3yI0ThCS Ha MOZEJISIX
MeXaHiKy pyiHyBaHHs i anapaTi Teopii PyHKIill KOMIIZIYKCHOI 3MiHHOI, @ TAKOXX YMCEJIbHUM METO], CKiH4eHUX
esieMeHTiB. TeopeTryHi Ta NPaKTUYHi Pe3yJbTaTy - PO3POOJIEHO Ta Peasli30BaHO HOBI METOIUKHU JOCIiIKEHHS
IIOOAVHOKUX Ta KOJIiHEapHUX TPIlMH MDK ABOMA IT'€30€JIeKTPUYHUMU 200 KBa3iKpUCTalTiYHUMU MaTepiasamMu npu
3MillIaHMX I'PAaHUYHUX YMOBax Ha ix 6eperax. CyTHiCTb IiAX0y MoJIsirae B 3BeI€HHI [10CTaBJIeHOI 3a7ayi 10
KoM0OiHOBaHOI 3a1ayi JiHiliHOrO cripsbkeHHs Jlipixie-Pimana Ta no6y0Bi aHaIiTUMHOrO PO3B'sI3KY Liiei 3apayi.
[IpoaHanizoBaHO NOBEAiHKY (i3KO-MEXaHIYHUX MOJIiB IPU 36JIVDKEHHI KOJIiHeapHUX TpilliuH. Bukopucrano
AHaJIITUYHI METOIHY, & TAKOXK CKIHYEHHOEJIEMEHTHUM MiAXif, IKUM JO3BOJIMB CYTTEBO PO3LIMPUTH MEXI 3MIHIOBAHHS
reOMEeTPUYHUX [1apaMETPIB i 3aKOHIB CTaHy [JI1 MaTepiajiB KOMIIO3UTIB, IO PO3IJISANA0OTLCS. Bei oTpuMaHi
pe3ynbTaTé € HoBUMU. OfieprKaHi pe3yJIbTaT MOKHA BUKOPUCTOBYBATH SIK y Me€xXaHilli pyiHyBaHHS
'€30€JIeKTPUYHUX, II'€30€JIEKTPOMATHITHUX i KBa3iKpUCTAIiYHAX MaTePialiB, Tak i MOXKYTb OYTH KOPUCHUMU Y
CYMIKHUX rainyssx, 3okpemMa y ¢isulli TBepforo Tina, Qisulli iesleKTprKiB Ta KOHAEHCOBAaHUX CUCTEM TOII0. Takox
MOXYTb OYTH BUKOPUCTAHi B Pi3HUX rajyssix JOCJiJKeHb SIK aJITOPUTMiYHA OCHOBA Ta METOAMYHI peKOMeHallii npu

CTBOPEHHI IPUKJIAAHOTO IIPOTPAMHOTO 3a0€3MeYeHHS.

Pedepar aHIJIiHCBKOIO:

The object of research is the deformation processes of piezoelectric, piezoelectromagnetic, and quasi-crystalline
composites with systems of collinear cracks at the material interface under various types of electrical boundary
conditions at the faces of the cracks, in particular electromagnet-mechanical fields in the vicinity of the crack tips,
which are the main "initiators" of the corresponding structural elements fracture. The purpose of the research is to
develop methods and solve a number of new problems of fracture mechanics for composite bodies made of
piezoactive and piezopassive elements of a crystalline and quasi-crystalline structure under the action of
mechanical load, electric and magnetic fields. Research methods - Exact analytical methods based on models of
fracture mechanics and the apparatus of the theory functions of a complex variable, as well as the numerical
method of finite elements. Theoretical and practical results - new methods of studying single and collinear cracks
between two piezoelectric or quasi-crystalline materials under mixed boundary conditions on their faces have
been developed and implemented. The essence of the approach consists in reducing the given problem to a
combined problem of Dirichlet-Riemann linear conjugation and constructing an analytical solution of this problem.
The behavior of physical and mechanical fields when collinear cracks converge is analyzed. Analytical methods
were used, as well as a finite element approach, which made it possible to significantly expand the limits of
changing geometric parameters and laws of state for the considered composite materials. The obtained results will



be used both in the mechanics of failure of piezoelectric, piezoelectromagnetic and quasi-crystalline materials,
and may be useful in related fields, in particular in the physics of solids, physics of dielectrics and condensed
systems, etc.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MeTo/1Ku, aIrOPUTMH Ta IPOTPaMU JOCTIIPKEHHS CHCTEM TPIIMH Ha MEXI MOy

I1'€30€JIEKTPUYHMX i KBa3iKpUCTAIIYHUX MaTepiaJliB.

Hazpa HTII aHrsiicbKo0: Methods, algorithms and programs for the study the systems of cracks at the

interfaces of piezoelectric and quasi-crystalline materials.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3s 3aCcTOCYBaHHS: JlocigKeHHs i eKCIIepUMHTaIbHI po3po6KH y cdepi IPUPOIHIINX | TEXHIYHUX HAYK.
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Po3po6ieHo HOBI METOAMKY IOCIIIPKEHHS CUCTEM KOJIIHEAPHUX TPIIUH MiXX IBOMA
II'€30€JIEKTPUYHAMU 200 KBa3iKpUCTAIIYHUMU MaTepiallaMu NIpY 3MilllaHUX TPAaHUYHUX YMOBax Ha ix 6eperax.
[TpoanasnizoBaHO NOBEAIHKY (Pi3UKO-MEXaHIYHUX IMOJIiB IpY 30JIMKEHHI KOJlIHeapHUX TPilllMH. BukopucTrano
AQHAJITUYHI METOMIY, @ TAKOXK CKIHYEHHOEJIEMEHTHUM MiJIXi[, IKUH NO3BOJIMB CYTTEBO PO3IMINUPUTHU MEXKi 3MiHIOBAaHHS
reOMETPUYHHUX [TapaMETPIB i 3aKOHIB CTaHy j1s1 MaTepiajliB KOMIIO3UTIB, 10 PO3IJIAaloThcsl. Po3pobieHi
PO3paxyHKOBi TPOTpaMy 3HAXOIKEHHS [1apaMeTPiB PyHHYBAHHS I1'€30€JIEKTPUYHUX Ta KBA3iKPUCTaIIYHUX

6imartepiaJiB i3 cucTeMaMu TPIlMH Ha MeXi MOAiNy Pi3HNX KOMIIOHEHT.
ConiasnibHO-eKOHOMIYHA cnpsamoBaHicTk HTII: Exonomia marepianis
Bnyins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposagkeno
ITpakTuyHa peasnizanis HTTI

IToyaToK eramy:

3aKiHYeHHs eTamy:

Cno>KuBayvi MPOAVKILii: Hayka, MexaHika pyiiHYBaHHS IT'€30€JIEKTPHUYHUX, IT€30€JIeKTPOMArHiTHUX i
y pynHy p p

KBa3iKpUCTaJIiYHMX MaTepiaiB
IlepcnekTHBHI PUHKH: Vkpaina
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:
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