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Pedepar:

1. Y npepncrapieHill quceprauiiiHiil poboTi po3risfalThCs 3a1a4i BU3HAYEHHS BILJIMBY JIOKAJIbHUX IOMKOIKEHb Ta
TEMIIEPATYPHU HA XapaKTep aMILIITYAHOI 3aJIEKHOCTI JUCUIIATUBHOI BJIACTUBOCTI KOMIIO3UTHUX KOHCTPYKLII.
Mero1o nucepTaniiiHOi po60TH € BU3BHAUEHHS 32aKOHOMIPHOCTE! BIIMBY JIOKQJIbHUX [IOMIKOIKEHb Ta TEMIIEPATyPU
Ha PO3CiI0BaHHS eHeprii KoJIMBaHb KOMIIO3UTHUX MaTepiasliB Ta CTPUKHEBUX elleMeHTiB. O6'eKTOM JOCTiI>KEeHHSI €
BUMYIUIEH] Ta BiJIbHI KOJIMBaHHS 3Pa3KiB 3 KOMIIO3UTHOTO MaTepiany 3 JIOKaJIbHUMU MTOWKOAKEHHIMU Pi3HOTO TUILY
Ta pisHUX Temneparyp. [Ipenmer JoCaiIKeHHs - 3aKOHOMIPHOCTI BILJIMBY JIOKAJIbHOTO TIOIIKO->KEHHS Ha

BiOpaliliHi xapaKTepUCTHUKU IIPYKHIX TiJl C KOMIIO3UTHOTO MaTepiany Py BUMYILIEHUX Ta BiJIbHUX 3TMHHUX



KOJIUBAaHHSX B 00J1aCTi OCHOBHOT'O PE30HAHCY. Y BCTYIi OOI'PYHTOBAHO aKTYyaJIbHICTh BUSHAUYEHHS XapaKTePUCTUK
KOMITO3UTHUX MaTepiaiB, IpeACcTaBlIeHO 3B'5130K pOOOTU 3 HAYKOBUMH ITpOrpaMamMy, IJIaHaMu i TeMaMu, HaBe[leHO
HayKOBY HOBU3HY, [IP€JICTaB/IEHO IPAaKTUYHE 3HAYEHHS OTPUMAaHUX pe3ysbTaTiB, HaflaHo iHdopMallilo o0
0CO0OMCTOro BHECKY 34,00yBaya, NPEeACTaBIEHO NePeJIiK MybsriKkalliil 3a TeMOIo gucepralii. Y nepuomy po3mimi
IIPOBEIEHO aHAJII3 METOLIB NOCIII)KEHHS Ta MOJIEJII0BAHHS ITOIIKOIKEHb KOMIIO3UTHUX MAaTEpialiB Ta €JIEMEHTIB
KOHCTPYKLi#. BUCBIT/IEHI OCHOBHI IiAXOAM 1O MOJE/IIOBAHHS KOMITO3UTHUX CTEP)KHIB 3 MOIKOIKEHHSIM, a TaKOX
HaBeJI€HO BILJIMB NIOLIKO/KEHb HA MOJA/IbHI XapaKTePUCTUKM KOMIIO3UTHUX CTEPKHIB. Y Ipyromy po3mini
IIPOBEMIEHO OTJIST, BilOMUX METOAMK €KCIIEPUMEHTAIbHOTO BU3HAYEHHS AUCUIIATUBHUX BJIACTUBOCTEN MaTepiasiB
Ta CTPWKHEBUX €JIEMEHTIB. HaBeieHO onucC CUCTEMU, TPU3HAYEHOI 17151 BU3HAYEHHS AVCUTIATUBHUX BIACTUBOCTEN
3pasKiB MaTepiasly B yMOBaxX YUCTOTO 3rMHY NPY KiMHATHIN, HU3bKIl Ta MiIBUILEHIN TeMIiepaTypi. Po3risHyTo
CHACTEMY aBTOMAaTU30BaHOTO IPOBEEHHS AOCiIKEHD NeMII(PipyBaIbHOI 30ATHOCTI KOHCOJIbHUX 3pa3KiB MaTepiaiy.
Y TpeTboMy pO37isi NPOBELEHO NOCiIKEeHHS AeMI(pipyBabHOI 31aTHOCTI KOMIIO3UTHUX MaTepiasiB B
€KCTpeMaJbHUX YMOBAax eKCIulyaTalii. [IpoBeeHO JOCiI>)KeHHS BIVIMBY TEMIIEPATyPU Ha XapaKT€PUCTUKU
PO3CiloBaHHS €HEPTil B INIETEHUX ByrieriacTukax Mapku T300 Ta OIHOCIIPSMOBAHMX BYIJIEIIACTUKAX
JlocaimkeHHs MPpOBOAUINCH B AianasoHi Bif -150 go +250 rpanyciB Llenbcis. BcTaHOBIEHO aMILTiTYIHI 3a/1€5KHOCTI
IeKpeMEeHTy KOJIMBaHb JJis fiana3oHy gedopmariii 3a yMoB 4ucToro 3runy 1o 1100MkM /MeTp. Y 4eTBepTOMY pO3aisi
IIPOBENIEHO NOCIIIIKEHHS BIUIMBY CTATUYHOTO IIPOJABJIIOBAHHS JIOKAJILHOI AJISTHKA Ha aMIUIITYIHO-3aJI€KHE
PO3Cil0BaHHS eHeprii B 6araTolapoBUX KOMIIO3UTaX. BCTaHOBIEHO aMILIITYIHI 3aJ1€5KHOCTI JIorapipmiuHOro
IleKPEMEHTY KOJIMBAHb [J151 HETIOWKOIKEHMX 3Pa3KiB Ta 32 YMOBHU JIOKAJIbHOTO KOHTPOJIbOBAHOTO MOMKOIKEHHS
nedopmalii mpu KOHCOJILHOMY 3THHY B Aiana3oHi gedopmatii go 1100 Mkm/meTp. KinbKiCHUIT KOHTPOJIb CTYIIEHS
ITOLIKOJ)KEHOCTI 37iMICHIOBABCS 3a JOIIOMOIOIO iHTErpajibHOIO PaXyHKy aKyCTUYHOI eMicii. Y 'aToMy po3zini
IIPOBEMIEHO [OCIiI)KEHHS BIIMBY HU3bKOEHEPTETUYHOTO YAApy IO JIOKAJIbHIN AiSHI HA aMIIIiTyIHO-3aJIe’KHe
PO3cCiloBaHHS eHeprii B 6araTouapoBux KOMIIO3UTaX. BCTaHOBIEHO aMILIITYAHI 3aJIe5KHOCTI jlorapipmiyHOro
IEKPEMEHTY KOJIMBAHb [JI51 HETIOKOIKEHNX 3Pa3KiB Ta 32 YMOBH JIOKAJIbHOTO YIAPHOTO MOMKOIKEHHS
IIyaHCOHaMH pi3HoOi popmu npu fedopmMallii YMCTOro 3TMHY B Aiana3oHi gedopmauii go 1100 mxm/meTp. CTymiHb
MIOLIKOJPKEHOCTI 3a/1aBaBCsl KiHETUYHOIO €HEePrielo MaCMBHOTO Tijla. PO3p06JI€HO IUCKPETHY MOJIeJIb [1J1s1 BUTIAJIKY
aMILIITYJHOI 3aJIeXKHOCTI JIorapipMiuHOro feKpeMeHTy KOJIMBaHb 3 JIOKAJIbHUM IiKOM, [TI0Ka3aHo CyMmicHa i
CyXOro Ta B'I3KOro TepTsl. BusHaueHo Aianas3oH TeMneparyp Ta aMILIITY[a KOJIUBaHb [JIs1 SIKUX 3MiHa
Jlorapu@pMivyHOro NeKpeMeHTy KOJIMBaHb BHACILOK MOUKOIKEHHS € 3HAYHOIO Ha (POHI IPUPOIHUX TEMIIEPATYPHUX

3MiH.

2. The presented dissertation work considers issues of determining the influence of local damage and temperature
on the amplitude dependence of the dissipative properties of composite structures. The aim of the dissertation
work is to determine the patterns of influence of local damage and temperature on the scattering of vibrations of
composite materials and rod elements. The object of research is forced and free bending vibrations of samples
made of composite material with local damage of various types and at various temperatures. The subject of the
study is patterns of influence of local damage on the vibration characteristics of elastic bodies made of composite
material during forced and free bending vibrations in the vicinity of the main resonance. The introduction
substantiates the relevance of determining the characteristics of composite materials, presents the relationship of
the work with scientific programs, plans and topics, presents the scientific novelty, presents the practical
significance of the obtained results, provides information on the author's personal contribution, presents a list of
publications on the dissertation topic. The first chapter analyzes methods for investigating and modeling damage
to composite materials and structural elements. The main approaches to modeling composite rods with damage
are highlighted, and the effects of damage on the modal characteristics of composite rods are described. The
second chapter provides an overview of known techniques for experimentally determining the dissipative
properties of materials and rod elements. The description of the system designed to determine the dissipative
properties of material samples under conditions of pure bending at room temperature, low and high temperatures
is given. The system of automated research of damping capacity of cantilever material samples is considered. The
third chapter studies the damping capacity of composite materials under extreme operating conditions. The study



of the effect of temperature on the nature of energy dissipation in twill carbon plastics of grade T300 and
unidirectional carbon plastics is carried out. The studies were carried out in the range from -150 to +250 degrees
Celsius. The amplitude dependencies of the damping decrement of vibrations were established for the range of
deformations up to 1100 microns per meter under conditions of pure bending. In the fourth chapter, the study of
the effect of static indentation of a local area on the amplitude-dependent energy dissipation in multi-layer
composites is carried out. The amplitude dependences of the logarithmic decrement of vibrations are established
for undamaged samples and with local controlled damage by deformation during cantilever bending in the strain
range up to 1100 microns per meter. Quantitative control of the degree of damage was carried out using the
integral acoustic emission count. In the fifth chapter, a study of the effect of low-energy impact on a local area on
amplitude-dependent energy dissipation in multi-layer composites is carried out. The amplitude dependences of
the logarithmic decrement of vibrations are established for undamaged samples and with local impact damage by
punches of various shapes with deformation of pure bending in the strain range up to 1100 microns per meter. The
degree of damage was determined by the kinetic energy of the massive body. A discrete model is developed for the
case of amplitude dependence of the logarithmic decrement of vibrations with a local peak, dry and viscous
friction is shown to act simultaneously. The temperature and amplitude vibration ranges are determined, in which
the change in the logarithmic decrement of vibrations due to damage is significant against the background of
natural temperature changes.
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Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. [ToTonanbcKka KceHig €BreHifioBHa

2. Kseniya Potopalska

KBasigikamis: . 1. 1., 05.02.09
InenTudgikarop ORCID ID: 0000-0001-8184-4229
JopaTrkoBa inpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TexHIYHMI YHiBepcuTeT "XapKiBChKuii

MOJIITEXHIYHMIA iHCTUTYT"



Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: By Kupninuosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina

dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIl04Hi BiZOMOCTi
ByiacHe Ilpi3Bumie Im's ITo-6aThKOBI
TOJIOBH paju

BiiacHe IIpizBuine Im'sa I1o-6aTbKOBI
rOJIOBYIOYOTO Ha 3aciJaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisIIBHOCTI

Jlapin Onexkciit OsieKCaHIPOBUY

Jlapin Onekciit OnekcaHgpoBUY

Ko63ap Banepiit leoHinoBuy

VKpIHTEI

[Opuenko TersHa AHaTosiiBHA



