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1. MeTopos0riuHi OCHOBY ifleHTU(iKYBaHHSI TUIIB MAaKpPOPYHHYBAaHHS MaTepiaiB 3a eHEPreTUYHMMY NTapaMeTPaMu
aKyCTUYHOI eMicii

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

Pedepar:

1. Inceprarnist npUCBs4Y€Ha PO3POOIEHHIO METOL0JIOTIYHUX 3aCa]l, AiarHOCTYBaHHSI MAaKpPOPYHMHYBaHHS MaTepiaiB i
€JIEMEHTIB KOHCTPYKIiil Ta OL[iHIOBaHHS CTaHY JIOKaJIbHOI BOGHEBOI Aerpajalii pepoMarHeTHUX MaTepialis.
Po3po6s1eHHSI METOLIOJIOTIYHUX 3acal, [PYHTYEThCS Ha IIOOYIOBI 32 pe3ybTaTaMUu TEOPETUKO-EeKCIIepUMEHTAJIbHUX
IOCTiI)KeHb €HepPreTUYHOr0 KPUTEpilo ieHTU(iKyBaHHs TUIIB MAaKpPOPYNHYBaHHS MaTepiasiB 3a €HEPreTUYHNMU
rapaMeTpaMy BeUBJIET-TIEPETBOPEHHS CUTHAJIIB aKyCTUYHOI eMicii. OTprMaHoO 3arajabHUIN aHATITUYHUN PO3B'SI30K
33/1a4i MOMMPEHHS IPY>KHUX XBUJIb, iHILIiIHOBAaHUX 3CYBOM IPOTUJIEKHUX [TOBEPXOHD ANCKOIOAIOHNX TPIlH
BiZJHOCHO iX LI€HTPY, Y TPUILIAPOBiil KOMIIO3UTHI CTPYKTYypi. Ha mifcTaBi 4MclI0BOTo po3B'sI3aHHS YaCTKOBUX
BUIAJIKiB PO3IJISIHYTOI 3a7ja4i (ABO- Ta TPUKOMIIOHEHTHUX CTPYKTYP) BCTAHOBJIEHO, L0 I10JIs1 IEPEMIllleHb Ha
IIOBEPXHi 6araTouapoBUX KOMIIO3UTIB CYTTEBO 3aJI€KaTh Bifl MPY>KHUX XapaKTEPUCTHUK iX CKJIa[JOBUX, YACTOTU

3Milll€HHSI I0BEPXOHb TPILMHHY, BiZICTaHi BiJ, TOYKU CIIOCTEPEXEHHS [0 eNilleHTPy PyNHYBaHHS, [TIMOMHU 3QJISITaHHS



TPilIMHU B KOMNIO3UTi. [I06y10BaHO HOBUI €HEPreTUYHNI KPUTEPIl KiJIbKICHOTO OL[iHIOBAHHS THUIIIB PYIHYBAaHHS
KOHCTPYKLIMHUX MaTepiajliB 3a eHEPreTUYHMMU [1apaMeTPaMU HEIEPEPBHOTO BEVBIIET-TIEPETBOPEHHS CUTHAJIIB
aKyCTM4HOI eMicii. Ha f1oro ocHOBI CTBOpEeHO NpPUKJIAIHI METOAUKY ileHTU(iKyBaHHS TUIIIB Ta IKepeJl pyHHYBaHHS
METaJliB Ta iX 3BapHUX 3'€JHaHb, BU3HAYEHHSI MOMEHTY CTapTy TPIllMH HU3bKOTEMIIEPATYPHOI IOB3Y4OCTi,
inenTUQiKyBaHHS Pi3HUX CTaAill PyIIHYBaHHS BOJIOKOHHMX KOMIIO3UTIB, SIKICHOTO PaH>KyBaHHS CTOMATOJIOTIYHUX
1oJliMepiB Ta KOHCTPYKLil. PO3po6sieHO MeTOAMKY aHali3y CUIHaJliB MarHeTOIPY>KHOI aKyCTUYHOI eMicii 3a
€HepreTMYHMMH Ta YaCTOTHUMHU I1apaMeTpaMH, sika ae 3MOTy OTpUMaTH iHpopmaliilo Ipo rnpouecu nepebynosu
IOMEHHOI CTPYKTYPH IIiJ] 4ac epemMarHeyeHHs: (pepOMarHeTHKa Ta IiarHoCTyBaTH CTaH BOJAHEBOTO IerpafyBaHHs

Marepiais, IKi TpUBaIO KOHTAKTYIOTb i3 BOJLEHbBMICHMM CEPELIOBUILEM.

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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