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IIapyBaTHX KOMIIO3UTIB i CTBOPEHHS €KCIIEPUMEHTAIbHOIO MAaKeTy YCTAaHOBKHU 1714 ii peaizaii
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Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:
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V. BimomocrTi npo 3amoBHHKa [IiP
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3p0o6s1€HHS ONTUKO-aKyCTUYHOTO METO/IY KOHTPOJIIO Ta [iarHOCTUKM LIapyBaTUX KOMIIO3UTIB

Ha3sBa po6oTH aHIJIilICbKOIO:

Development of opto-acoustic method of control and diagnostics of layered composites

Pedepar yKpaiHCBKOIO:

OG’eKT HocifizKeHHs — mpolecu gedOopMyBaHHS IIOBEPXHI ApyBaTUX KOMIIO3UTHUX MaTepiasiB 3a iX OpOMiHEHHS
aKyCTUYHMMMU XBUJISIMU Pi3HUX TUIIIB i pi3HOI nossipusauii. Meta po60oTu — po3po06JIeHHS ONITUKO-aKyCTUYHOI
TEXHOJIOTii HepYHHIBHOTO KOHTPOJIIO Ta AiarHOCTYBaHHS 1IapyBaTUX KOMIIO3UTIB METOJAMU Ta 3aCO0AMU CIIEKJI-
METPOJIOTI] [7151 BCTAHOBJIEHHS B3a€MO3B'I3KiB MK TeOMETPUYHUMU [1apaMeTPaMU MiJIIOBEPXHEBUX (IIPUXOBAHUX)
nedeKxTiB (po3lapyBaHb, HEMIPOKIIEiB, TPIillVH, 3MUHAHHS), TapaMeTPaMU aKyCTUYHOI XBUJI (TUII, 4aCTOTA,
aMILIITYa, TPUBAJICTh) Ta BUKJIMKAaHUMU HEIO JIOKaJIbHUMU fedopmaliisimu rnosepxHi. [1if yac BUKOHaHHS po6OTH
CTBOPEHO MAKET ONTHUKO-aKyCTUYHOI CUCTEMU HEPYUHIBHOIO KOHTPOJIIO KOMIIO3UTHUX €JIEMEHTIB KOHCTPYKLiN Ta
[IPOBENIEHO EKCIIEpUMEHTAJIbHY anpoballii 3arporoHOBaHOI TEXHOJIOTII. [Jpyruil etan pob0Ty — eKCllepruMeHTalbHa
anpoballis ONTUKO-aKyCTUYHOI TEXHOJIOTII KOHTPOJIIO Ta IiarHOCTUKU MAapyBaTUX KOMIIO3UTIB i CTBOPEHHS
€KCIIEPMMEHTAJIbHOI'0 MAaKeTy YCTaHOBKU 1114 ii peasizalii. Po3po6eHo HOBi MaTeMaTU4Hi MOieJli IO PEHHS
IIPY>KHOI XBUJIi y MJIOCKOMY 1Iapi 3 MixK(azHUM fePeKTOM Ha MeXi KOPCTKOTro MOro 3'eJHaHHs 3 MiBIIPOCTOPOM Ta ii
PO3CiIOBaHHS Ha BHYTPIIIHIX AedeKTax (HEOOHOPILHOCTSIX) i BIUIMB HA IOBEPXHIO MaTepiay. 30KpeMa,
MaTeMaTU4HYy MOJIeJib, KA aJleKBAaTHO Onucye Nu@pakiiiiHy B3aEMOil0 MK HassBHUMU AedeKTaMy y MaTepiaii, Tak
i 3 ioro noBepxHeo. 3anpoOHOBAHO HOBUH ONTHMKO-aKyCTUYHUI METOJ, BUSIBJIEHHS], JloKai3auji Ta ineHTudikarii
BHYTPIIIHIX 1e(eKTiB y IapyBaTUX KOMIIO3UTAX a TAKOX BifTIOBIIHYy CUCTEMY [JI MOro peanisalii. Po3apobieHo
€CKi3HY JOKYMEHTALlil0 Ha BUTOTOBJIEHHS Ta BUTOTOBJIEHO MaKeT TaKOi ONTUKO-aKyCTUYHOI cucteMu. HaBeneHo
Pe3yJIbTaTU eKCIIepUMEHTAaJIbHOI arpobaliii MakeTa ONTUKO-aKyCTUYHOI CUCTEMU 3 BUSIBJIEHHS Ta ineHTUdikauii
BHYTDIIIHIX JePEKTIiB y eJIeMEeHTaX KOHCTPYKILil, 1[0 BUTOTOBJIEHI 3i CKJIOTEKCTOJITY Ta IapyBaTUX BYIJIEIJIACTUKIB
pi3HOI TOBIIMHMY, 30KpEeMa, AiITHOK Ne(eKTHOro KIefoBOro 3'eqHAHHS (HEPOKJICIOBAaHHS) MK IIapaMu, TPIlyH,

IJIyXUX OTBOPIB Ta 06s1acTell po3lapyBaHb i SMUHAHHSL.

Pedepar aHr1ilicbKOIO:

Research object - is the processes of layered composite materials surface deformation by irradiation with acoustic
waves of different polarization. The goal of the work - development of optical-acoustic technology for layered
composites non-destructive testing and diagnosis by methods and means of speckle-metrology to establish
relationships between subsurface (hidden) defects (stratifications, non-adhesives, cracks, wrinkling) geometric
parameters, acoustic wave parameters (type, frequency, amplitude, duration) and local deformations caused by it.
During the project fulfilment, an optical-acoustic system breadboard model for composite structural elements
non-destructive testing will be created and the proposed technology experimental testing will be carried out.
Second stage - experimental approbation of optical-acoustic technology for layered composites control and
diagnostics and experimental breadboard model creation for its realization. New mathematical models for the
propagation of an elastic wave in a flat layer with an interphase defect at the boundary of its rigid connection with
the half-space and its scattering on internal defects (inhomogeneities) and the impact on the material surface have
been developed. In particular, a mathematical model that describes adequately the diffraction interaction between
existing defects in the material and with its surface. A new optical-acoustic method for detection, localization and
identification of internal defects in layered composites and a corresponding system for its implementation are
proposed. Preliminary documentation for the production and such optical-acoustic system breadboard model
have been developed. The results of experimental approbation optical-acoustic system model for detection and
identification of internal defects in structural elements made of fiberglass and layered carbon fibres of various



thicknesses, in particular, areas of defective adhesive connection (non-adhesives) between layers, cracks,
Impexc YIK: 620.179.15.05, 620.179.15.05, 620.179.1

Koau TemaTHYHHUX PYOPHK: 59.45.37
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HaykoBHH CTYHiHB: 1. T. H.

Buene 3BaHHS:

Inentudikarop ORCID ID:
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: MeTopuka BUABIEHHS, JIOKai3alii, Ta ineHnTudikanii npuxoBanux gedexTis y

1apyBaTUX KOMITIO3UTAX OIITUKO-dKyCTUYHUM METOLOM

Hazpa HTII aHri#icbKo¥0: Method of detection, localization, and identification of latent defects in layered
composites by optical-acoustic method. OuikyBaHi pe3ysibTaTi: KOHTPOJIb €JIeMEHTIB aBia-KOHCTPYKLiH i3

MapyBaTUx KOMIIO3UTIB

HTII, sxy nepezn6ayasiocsi CTBOPUTH:
IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:
OTpnmaHi pe3yJjbTaTH: MeTonnyHi JOKYMEHTHU

l'asy3s 3acToCyBaHHS: 72.19 Jloci)KeHHs i1 eKCIiepUMeHTabHi Po3po6Ku y cdepi iHImNX NPUPOIHIIHX i

TEXHIYHUX HAYK .
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

OHHC HTH: Maker OHTI/IKO—aKYCTI/I‘{HOi CUCTEMU [JI1 KOHTPOJIIO Ta rHiaI‘HOCTyBaHHﬂ MapyBaTUX KOMIIO3UTHUX

MarepiaJiB, O Jlae 3MOTY BUSIBJISTU Ta JIOKaJIi3yBaTH MifIOBEepXHEBi fedeKTu

ConiannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoaykuii (Matepiais,

TEXHOJIOTI! TOMIO) AJ1s1 3a0€3MeYeHHs eKCIIOPTHOTrO OTEHIialy Ta 3aMillleHHIO IMIIOPTY
Bnyius HTII Ha mOoBKijIs:
BnposagskeHHst HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI
ITouaTok eramy: 01.2021
3akiH4yeHHs eTamy: 12.2021

Cno>kuBaui npo,uyKILi'i: JepskaBHe MiAIPUEMCTBO " ABialliliHUI HAYKOBO-TEXHIYHUN KOMILIEKC im. O.K.

AHTOHOBA"
IlepcrieKTHBHI PUHKH: VkpaiHa, KpaiHu 6JIMKHBOTO 3apy6ikoKs
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:

Ha3zsa HTII yKpaiHCBKOIO: MeToauKa BUSHAYEHHS PO3IOALULY OBEPXHEBUX AedopMalliil | HarpyXeHb y

KJIEHIOBOMY 3'€JHaHHI KOMITIO3UTHOI CTPiUKH i3 3a/1i300€ TOHHUM 6aJIKOBUM 0JIOKOM y Oy1iBeIbHUX KOHCTPYKIIiSIX.

HasBa HTII aHr/1ificbKO0¥0: Method for determining the distribution of surface deformations and stresses in

the adhesive joint of composite tape with reinforced concrete beam block in building structures..



HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnmn, yepe3s saki HTII He 6ysi0 cTBOpeHoO:
OTpuMaHi pe3yJIbTaTH: MeToanyHi JOKYMEHTH

l'asmy3b 3acTocyBaHHS: 72.19 Jlocifi)KeHHs i eKCIIePUMEHTaIbHi PO3PO6KH Y cdepi IHIMNX TPUPOAHUIHX i

TEXHIYHMX HAYK .
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:
Onuc HTII: HepyiiniBHui1 KOHTPOJIb APYBATUX KOMIIO3UTIB GY/1iBEJILHOTO [TPU3HAYEHHS

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoaykuii (Matepiasis,

TEXHOJIOTI! TOIIO) AJ1s1 3a0€3MeYeHHS eKCIIOPTHOTrO NOTEHIialy Ta 3aMillleHHIO IMIIOPTY
Bnsiue HTII Ha mOBKijIs:
BnposagskeHHst HTII: Briposamkeno
ITpakTuyHa peasizanis HTTI
ITouaTok eramy: 01.2021
3akiHueHHs eTamy: 12.2021
Crnio>kuBavi NpoAyKIii: TOB "Cika
IlepcrieKTHBHI PUHKH: VkpaiHa, KpaiHu 6JMKHbOTO 3apy6ikoKs
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiOGHMIT 06CAT iHBECTHILiH, TUC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI:
IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

JopaTkoBa iHdpopmamnist:
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