O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0222U002569

Jlep>KaBHHH peecTpaliliHui HoMep: 0121U109767

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpauii: 14-02-2022

II. Etran BukoHnauus JiP

Homep eramny: 1

Ha3Ba eTamy: JocifKeHHs B3aeMO/Iiil TPIllIMH y IT'€30IIaCUBHOMY Ta IT€30€JIEKTPUYHOMY Gimarepiarri
IToyaTok eramy: 01.2021

3akiHyeHHs eTamy: 12.2021

Bupz 3BiTHOTO AOKYMEHTA: [IpOMIXKHUIA 3BiT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHUAUYHOI 0co0H (a60 ITIB ¢i3zmyHOi 0C00H): [[HinPOBCHKMIT HALLIOHATLHUIA

yHiBepcuteT iMeni Onecd 'oHuapa
Kopg, 3a €IPIIOY: 02066747

Micue3HaxoaKeHHS: npocnekT [arapina, 6yz. 72, M. [lninpo, JIHINpoBchkuii p-H., JJHimponeTpoBchka 0611,
49010, Ykpaina

dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380563749800, 380563749850

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo,szeHHa: npocnekt I[lepemoruy, 6yz. 10, M. Kuig, 01135, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTuyHHi 06car ¢piHaHCYBaHHS (THC. IPH.): 668.313




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

Pedepar yKpaiHCBKOIO:

O6’exT mOCIiIPKEeHHS - ITpouecy JeQOopMyBaHHS I1'€30€JIeKTPUYHUX, II'€30€JIeKTPOMArHiTHUX Ta KBa3iKpUCTaiuHUX
KOMIIO3UTIB 3 CUCTEMaMU KOJIiHEapHUX TPIlllMH Ha MeXi NIOoAisTy MaTepiaiB. MeTa po60Tu — po3po6Ka METOIUK
PO3B'sI3aHHS PsAy HOBUX 33/1a4 MEXaHIKY PyHHYBaHHS [1J1s1 CKJIQIEHUX TiJl 3 I'€30aKTUBHUX Ta IT'€30MaCUBHUX
€JIEMEHTIB KPUCTaJIiYHOI Ta KBa3iKpUCTAJIiYHOI CTPYKTYPH. PO3IJIIHYTO TPIlIMHY Y340BX MEXI MOJiny ABOX
IT'e30€JIEKTPUYHUX 00J1acTe! Mif iel0 MeXaHiYHOro HaBaHTaXKeHHSI Ta eJIEKTPUYHOTO 10Jisl. BBaskaeThces, 10
€JIEKTPUYHE MoJIe NapajiesbHe IPAaHsIM TPIlVHY, a OJIsIpU3allisl MaTepiasiB CIiBHAIIpaBieHa 3 PPOHTAMMU TPIllMH.
3aCcTOCOBAHO CHELiAJIbHUAN BapiaHT METOAY CKIHUEHUX E€JIEMEHTIB, 110 J03BOJISE€ BU3HAYUTY MOKJIUBI 30HU
KOHTaKTy OeperiB TpiluHU. JlocipKeHo pi3Hi eJleKTpHUYHi rpaHnyYHi yMOBU Ha 6eperax TPilluHY Ta IPOBEJEeHO
MIOPiBHSIHHS 3 QHAJIITUMHUM PO3B'I3KOM. PO3IJISIHYTO B3a€MOJIiI0 €JIEKTPONPOBITHOI Ta €JI€EKTPOIPOHUKHO]
KOJIIHeapHUX TPIlIMH Y3[,0BXK MEXi 01Ny ABOX IT'€30€JIeKTPUYHUX MaTepiasliB Mif, [jiel0 aHTUILIIOCKOTO
MEXaHI{YHOTro HaBaHTaXXEHHS Ta eJIeKTPUYHOro 1nosisl. HaBeneHo aHalmiTUYHUIN PO3B'SI30K Lii€l 3aa4i B 3aMKHYTOMY
BULJISAAI AJ1s1 OyAb-SIKMX BiiIcTaHE! MDK TpilMHaMU, Oy[b-sIKUX JOBXUH TPIilMH Ta Oyb-sSKUX 30BHIIIHIX
HaBaHTaXXeHb BUILE3ralaHOTO TUIY. 3HANEHO WIBUAKOCTI 3BIILHEHHS €HEePril [J1g BCiX BEPIIVH TPIlUH i
IIPOJEMOHCTPOBAHO IX 3MiHY OO 30BHIIIHLOIO HABAHTAKEHHS Ta BifICTaHi MiX TpiminHamu. [IpoinocTpoBaHo
piBEHb 3pOCTaHHS [TapaMeTpiB PyHHYBaHHS pU 30 mkeHHi TpimuH. Cpepa 3acTocyBaHHS: aBiabyAyBaHHS,

pakeToOyayBaHHS, MiKDO€JIEKTPOHIKa.

Pedepar aHIJIiHCBKOIO:

The object of research is the processes of deformation of piezoelectric, piezoelectromagnetic and quasicrystalline
composites with systems of collinear cracks at the interface of materials. The aim of the project is to develop
methods for solving a number of new problems of fracture mechanics for composite bodies of piezoactive and
piezoprotective elements of crystalline and quasi-crystalline structure. A crack along the boundary between two
piezoelectric regions under mechanical stress and electric field is considered. It is believed that the electric field is
parallel to the faces of the crack, and the polarization of materials is co-directed with the fronts of the cracks. A
special variant of the finite element method is used, which allows to determine possible contact zones of crack
edges. Different electrical boundary conditions at the crack edges were investigated and compared with the
analytical solution. The interaction of electrically conductive and electrically permeable collinear cracks along the
boundary between two piezoelectric materials under the action of antiplane mechanical load and electric field is
considered. An analytical solution of this problem in closed form for any distances between cracks, any crack
lengths and any external loads of the above type is given. The rates of energy release for all crack vertices are
found and their change in relation to the external load and the distance between the cracks is demonstrated. The
level of growth of fracture parameters at crack approach is illustrated. Scope: aircraft construction, rocketry,
microelectronics.

Inpekc YIK: 621.315.61, 517.958:539.3 , 539.3 , 539.42; 539.375
Koau TemaTHyHHUX PyOpHK: 47.09.31, 27.35.31, 30.19.15, 30.19.29

KepiBHHUKH po6OTH
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JoparkoBa iHdpopmamnist:



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

Ha3zga HTII yKpaiHCBKOIO: MeToVKy HOCIiKEHHS TOOJMHOKKX Ta KOJIIHEAPHUX TPIllMH MK BOMA

H’EBOC]ICKTPI/I‘IHI/IMI/I MaTepiaJIaMI/I

Ha3zpa HTII anrsiiicbKo010: Methods of research of single and collinear cracks between two piezoelectric

materials

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3s 3aCTOCYBaHHS: 72.1 [lociKeHHsI i1 eKCIIepIMeHTaIbHi po3po6KH y cdepi IPUPOJHNYMX | TEXHIYHUK

HayK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: 3uaiineni enekrpomaruiromexaniysi mosis, Koeil[ieHT! iHTEHCMBHOCTI Ta MIBUIKICTbh BUBIIbHEHHS
€Heprii 17151 [T'e€30MaCUBHUX i I'€30aKTUBHUX KPUCTAYHUX Ta KBA3iKPUCTaNTiYHUX GiMaTepialbHUX €JIEMEHTIB 3
CHCTE€MaMU TPIllMH Ta €JIEKTPOLiB Ha MeKax MOy MaTepiasiB 3 Pi3HUMU €JIEKTPUYHUMHU YMOBAaMU Ha iXHIX
6eperax, a po3po6JieHi epeKTUBHI MeTOIUKY MiABUIIEHHS TPIIMHOCTINKOCT] TaKUX €JIeMEeHTiB 32 JOIIOMOT0I0

€JIEKTPUYHUX i MAarHiTHYX IOJIiB.
ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Exonomis matepianis, 3MeHmeHHs 3HOCY 06/1aHaHHS
Bnius HTII Ha moBKiJj1s:
BrnpoBaaykenHss HTII: Bnposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy: 01.2021
3akiHYyeHHs eTamy: 12.2021
Crno>kuBavi NPOAYKIii: Buma ocsira, 3BO, HJII
IlepcneKTHBHI PUHKH: YkpaiHa
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
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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