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1. MeTogooriuHi ocCHOBY ileHTU]iKyBaHHS TUIIB MAKPOPYIHYBaHHS MaTepiajiB 32 eHepreTUYHUMU NapaMeTpamu
aKyCTUYHOI eMicii

2. Methodological backgrounds of identification of materials fracture types by the energy parameters of acoustic

emission

Pedepar:

1. Inceprauis npucBgYeHa po3po6IeHHIO METOLOJIOTIYHUX 3aca/l AiarHOCTYBaHHSI MaKPOPYHMHYBAaHHS MaTepiaiB i
€JIeMeHTiB KOHCTPYKIIill Ta OLiHIOBaHHSI CTaHy JIOKJIbHOI BOJJHEBOI Aerpaauii pepomarHeTHUX MaTepiais.
Po3po6s1eHHS METOLIOJIOTIUHUX 3acal, [PYHTYEThCS HA IOOYHOBI 32 pe3yabTaTaMU TEOPETUKO-€KCIIEePUMEHTAIbHUX
IOCJIiIPKeHb €HEPTeTUYHOr0 KpUTEPilo iieHTU(iKyBaHHS TUIIB MAKPOPYHHYBAaHHSI MaTepiasliB 32 €eHepreTUYHUMUI
IlapaMeTpaMy BeUBJIEeT-TIEpeTBOPEHHS CUTHAJIB aKyCTUYHOI eMicii. OTprMaHo 3arajabHUIN aHATITUYHUN PO3B'SI30K
3a/1aui NOMMPEHHS IPY>KHUX XBUJIb, iHiLliHOBAHUX 3CYBOM IIPOTUJIEKHUX [TOBEPXOHD AUCKONOAIOHUX TPIilMH

BiZIHOCHO iX LIEHTpPY, Y TPUIIAPOBiil KOMIIO3UTHIl CTPYKTypi. Ha mifgcTaBi 41cI0BOro pO3B'a3aHHS YaCTKOBUX



BUIAJIKiB PO3IJISIHYTOI 3a7adi (ABO- Ta TPUKOMIIOHEHTHUX CTPYKTYP) BCTAHOBJIEHO, L0 IOJISI IEPEMIlIeHb Ha
[IOBEPXHi 6araTomapoBUX KOMIIO3UTIB CYTTEBO 3aJ1€XaTh Bif] IPY>KHUX XapaKTEPUCTHK iX CKJIalOBUX, YACTOTH
3MillleHHSI I0BEPXOHb TPIlUHHU, BiZICTaHi BiJ, TOUKU CIIOCTEPEXEHHS [0 €NiLleHTPY PyHHYBaHHS, [TIMOMHU 3aJISITaHHS
TPilllMHU B KOMNIO3UTi. [I06y10BaHO HOBUI €HEPreTUYHUI KPUTEPIl KiJIbKICHOTO OL[iHIOBAaHHS THUIIiB PyIHYBaHHS
KOHCTPYKLIMHMX MaTepiajiB 3a eHEPreTMYHMMU NIapaMeTPaMy HENIEPEPBHOTO BEVBJIET-TIEPETBOPEHHS CUTHAJIIB
aKyCTU4HOI eMicii. Ha f10ro oCHOBI CTBOpEeHO NMpUKJIaLHI METOAUKY ieHTU(IKyBaHHS TUIIIB Ta [IKepeJl pyHHYBaHHS
METaJliB Ta iX 3BapHUX 3'€JHaHb, BU3HAUEHHSI MOMEHTY CTapTYy TPIlllMH HU3bKOTEMIIEPATypPHOI I0B3Y4OCTi,
ineHTn(iKyBaHHS Pi3HUX CTAlill PyHHYBaHHS BOJIOKOHHUX KOMIIO3UTIB, SIKICHOTO PaH>XyBaHHSI CTOMATOJIOTIYHUX
IoJliMepiB Ta KOHCTPYKLil. Po3po6JieH0 MeTOAMKY aHali3y CUrHaJliB MarHeTOIPY>KHOI aKyCTUYHOI eMicii 32
€HepPreTUYHUMHU Ta YaCTOTHMMU TIapaMeTpaMH, sIKa Jae 3MOTy OTPUMAaTH iHPpOpMallilo IIpo MPoLeCH Nepedy0Br
IIOMEHHOI CTPYKTYPM MiJ] 4ac epemMarHeyeHHs: (pepoOMarHeTHKa Ta JiarHOCTyBaTy CTaH BOJAHEBOTO JerpaflyBaHHS

Marepiasis, gKi TpUBaIO KOHTAKTYIOTh i3 BOJEHbBMICHMM CEPENOBULIEM.

2. The dissertation is devoted to the scientific and technical problem which consists in the development on the
basis of theoretical and experimental studies the methodological backgrounds of solids fracture diagnostics and
estimation of the structural materials state using energy parameters of acoustic emission of elastic wave. A general
analytical solution of the problem of elastic waves propagation initiated by the displacement of the opposite
surfaces of the penny-shaped cracks relative to their center in a three-layer composite structure is constructed
using the boundary integral equations method. The problem for three typical partial cases of multilayered
composites (“layer+halfspace with crack’, “layer+layer with crack”, “layer+layer+halfspace with crack”) was solved
numerically. The displacement fields on the surface of multilayered composites depend on the elastic
characteristics and geometric dimensions of their components, the frequency of displacement of the crack
surfaces, the distance from the observation point to the fracture epicenter and the depth of the crack in the
composite. A new energy criterion for quantitative estimation of the materials macrofracture types based on the
energy parameter of WT of AE signals has been constructed. Based on the new criterion the applied method of
identification of fracture types of aluminum, aluminum alloys and their welded joints has been developed. Based on
the research results it was shown that the identification of the fracture types using the energy parameters of the
WT of the AE signals makes it possible to correctly determine the start of the low-temperature creep cracks. A
new method for the identification of the fracture mechanisms of fiber composite materials based on the energy
parameters of continuous and discrete WT has been developed. An express method of qualitative ranking of dental
polymers and prosthetic constructions based on the parameters of their brittleness using of the energy criterion
of continuous WT has been created. The method of estimation of the state of local hydrogen degradation of
materials using energy and frequency parameters of WT of MAE signals has been created. The analysis of local
features of continuous WT of MAE signals made it possible to obtain information about the processes of
restructuring of the domain structure during the ferromagnetic magnetization and to diagnose the state of
hydrogen degradation of materials that contacts for a long period of time with the hydrogen-containing

environment.
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