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Pedepar:

1. V npencraBneHii gucepTaliliHiil po60Ti po3rsaAaoThCs 3a7a4i BUSHAUYE€HHS BIUIUBY JIOKAJIbHUX MOLIKOIKEHD Ta
TEeMIIepaTypH Ha XapaKTep aMILIiTyIHOI 3aJIEXKHOCTI IUCUIIATUBHOI BJIACTUBOCTI KOMIIO3UTHUX KOHCTPYKLIiH.
Merolo 1ucepTaliiiHoi po60TH € BU3BHAUEHHS 3aKOHOMIPHOCTE BIUIMBY JIOKQJIBHUX IIOIIKOIKEHD T TEMIIEPATYPU

Ha PO3CiI0BaHHS €Heprii KoJMBaHb KOMIIO3UTHUX MaTepiasliB Ta CTPUKHEBUX eJleMeHTiB. O6'eKTOM JOCTiI>)KEHHS €



BUMYIIEH] Ta BiJIbHI KOJIMBaHHS 3Pa3KiB 3 KOMIIO3UTHOTO MaTepiasny 3 JIOKaJIbHUMU MTOWKOAKEHHAMY Pi3HOTO TUILY
Ta pi3HUX Temneparyp. [IpenmeT JOCIiIKeHHS - 3aKOHOMIPHOCTI BILJIMBY JIOKQJIbHOTO TIOIIKOJ-KE€HHS Ha
BibpaliliHi xapaKTepPUCTHUKU IIPYXKHIX TiJl C KOMIIO3UTHOTO MaTepiany NPy BUMYILIEHUX Ta BiJIbHUX 3TMHHUX
KOJIMBAaHHSIX B 00JIaCTi OCHOBHOTO PE30HAHCY. Y BCTYIi OOI'PYHTOBAHO aKTyaJIbHICTh BUBHAUEHHSI XapaKTEPUCTUK
KOMIIO3UTHUX MarepiaiB, MPeLCTaBIE€HO 3B51I30K pOOOTU 3 HAYKOBMMU IIpOrpamMami, IJIaHaMU i TeMaMu, HaBeJIeHO
HAyKOBY HOBU3HY, [IP€JICTaB/IEHO IIPAaKTUYHE 3HAaYeHHs OTPUMaHUX pe3ysbTaTiB, HalaHo iHdopMallilo o0
0CcO6MCTOro BHECKY 34,00yBaya, IPEeACTaBIEHO NePEeIiK [ybilikalliil 3a TeMolo auceprallii. ¥ nepuomy posnimi
IIPOBEIEHO aHaJli3 METOIB JOCIIIPKEHHS Ta MOJIEJII0BAHHSI IOMKOIXEHb KOMIIO3UTHHX MATEPiajliB Ta €JIEMEHTIB
KOHCTPYKLi#. BUCBIT/IEHI OCHOBHI NiAXOAM 1O MOJE/IIOBAHHS KOMITO3UTHUX CTEP)KHIB 3 MOIMIKOIKEHHSIM, a TaKOX
HaBeJE€HO BIUIMB IOMKOIKEHb HA MOJAJIbHI XapAKTEPUCTUKU KOMITO3UTHUX CTEPXKHIB. Y APyroMy po3gii
[IPOBELEHO OIJISL BilOMUX METOAUK €KCIIEPUMEHTAJIbHOTO BUSHAYEHHS JUCUNIATUBHUX BJIACTUBOCTEN MaTepiais
Ta CTPWKHEBUX €JIEMEHTIB. HaBeieHo onunc cucTemu, NpyU3Ha4eHoi 4151 BU3HAYEHHS JUCUNIATUBHUX BIACTUBOCTEN
3pa3KiB MaTepiasly B yMOBaX YUCTOTO 3rMHY MPY KiMHATHIN, HU3bKIl Ta NiIBUILEHIN TeMIiepaTypi. Po3risHyTo
CHACTEMY aBTOMAaTU30BAaHOT'0O IPOBEIEHHS AOCiIpKEHD NeMII(ipyBalbHOI 30aTHOCTI KOHCOJIbHUX 3pa3KiB MaTepiaiy.
Y TpeTpboMy po3ijii IPOBENEHO AOCTIIPKEHHS AeMI(ipyBaabHOI 3IaTHOCTI KOMIIO3UTHUX MaTepiaiB B
€KCTpeMaJIbHUX YMOBAax eKcIulyaTalii. [IpoBeieHO OOCiIP)KeHHS BIVIMBY TEMIIEPATyPU HAa XapaKTEPUCTUKU
PO3CiIOBaHHS €HEPrii B IVIETEHUX Byrieractukax Mapku T300 Ta OIHOCIIPSMOBAHUX BYTIJIEIIACTUKAX
JlocigKkeHHs IpOBOAMIINCE B fiana3oHi Bif -150 mo +250 rpagycis Llesbcid. BcTaHOBIEHO aMIUTITYHI 3a/1€5KHOCTI
IEeKPEMEHTY KOJIMBaHb [1JIs1 Aiana3ony Aedopmallii 3a yMOB yuCTOro 3runy 1o 1100Mkm /meTp. Y 4eTBepToMy po3zii
IIPOBENIEHO NOCIIII)KEHHS BIIMBY CTATUYHOTO IIPOJABIIIOBAHHS JIOKAJILHOI AJISTHKU Ha aMIUIITYIHO-3aJI€KHE
PO3Cil0BaHHS eHeprii B 6araTolapoBUxX KOMIIO3UTaxX. BCTaHOBIEHO aMILIITYAHI 3aJ1€5KHOCTI JlorapipmiuHOro
IEKPEMEHTY KOJIMBAHb /11 HEIIOWKOIKEHUX 3Pa3KiB Ta 32 YMOBU JIOKQJIbBHOTO KOHTPOJIbOBAHOTO MOIIKOPKEHHS
nedopmarii mpu KOHCOJILHOMY 3THHY B Aiana3oHi gedopmatii go 1100 Mkm/meTp. KisbKicHUIT KOHTPOJIb CTYIIEHS
MTOLIKOJI)KEHOCTI 37iMICHIOBABCS 3a JOIIOMOTIOIO iHTErpaJibHOIO PaXyHKy aKyCTUYHOI eMicii. Y m'aToMmy po3zini
IIPOBEIEHO NOCIiI’)KEHH BIUIMBY HU3bKOEHEPTeTUYHOTO y1apy 0 JIOKAJIbHIN [iISHIII Ha aMIUIITyJHO-3aJIeJKHe
po3ciloBaHHS eHeprii B 6araTomapoBrUX KOMIIO3UTaxX. BCTAaHOBIEHO aMILTITYJHi 3aJ1€5KHOCTI JIorapipmiuHOro
IeKPEMEHTY KOJIMBAHb [JI51 HETIOKOIPKEHNX 3Pa3KiB Ta 32 YMOBH JIOKAJIbHOTO Y APHOTO MOMKOIKEHHS
IIyaHCOHaMH pi3Hoi popmu nipu fedopmallii YMCTOro 3TUHY B Aiana3oHi gedopmarii go 1100 mxm/meTp. CTymiHb
MOUIKOPKEHOCTI 33/1aBaBCsl KIHETUYHOIO €HePrielo MaCMBHOTO Tijla. PO3p06JIeHO IUCKPETHY MOJIeJIb [1JIsl BUIAIKY
aMIIITYIHOI 3aJIEXKHOCTI JIorapipMiuHOro HeKpeMeHTy KOJIMBaHb 3 JIOKAJIbHUM IiKOM, [T0Ka3aHOo CyMicHa [is
CYyXOrO Ta B'I3KOro TepTsl. BusHaueHo Ajiana3oH TeMneparyp Ta aMILIITy[a KOJIUBaHb [JIs SIKUX 3MiHa
JlorapuMivHOro AEKPEMEHTY KOJIMBaHb BHACJIIIOK NOIIKOAKEHHS € 3HAaYHOIO Ha (POHI IPUPOJHUX 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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VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

Baache IlpizBuiie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZINOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisIJIBHOCTI

Jlapin Onekciit OnekcaHIpoBrAY

Jlapin Onekciit OsekcaHIpoBrAY

Ko63ap Banepiit leoninoBuy

VKpIHTEI

Opuenko Tetsana AHaTosiiBHA



