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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau remaTHyHHX PyOpHK: 30.19.19

Tema gucepranii:
1. liarHOCTYBaHHS PYMHYBaHHS KPUXKUX BKJIIOYEHb METOJIOM aKyCTUYHOI eMicCii

2. Acoustic emission diagnostics of fracture of brittle inclusions

Pedepar:

1. TTosst IPY>KHUX XBUJIb, IO BUHUKAIOTD I1iJ] YaC PyHHYBaHHS KPUXKUX BKJIIOYEHD Y TBEPAUX Tijlax 3a
KBa3iCTaTUYHOrO iX HaBaHTaXXEHHS. PO3poOUTH METOIMKY KiJIbKiCHOI OLIiHKM PYHHYBaHHSI KPUXKUX BKJIIOYEHD 32
napaMeTpaMi MPYKHUX XBUJIb aKyCTUYHO]I eMicii. 3acTocoBaHO (pyHIaMEHTaJIbHI PO3B'SI3KU 334 TeOpii
MIPY’KHOCTi, MaTeMaTUYHE MOJI€/IIOBAaHHS, CIIEKTPaJbHUI aHasli3 curHaiiB AE, Gi3snyHU eKCTIEPUMEHT.
3anponoHOBAaHO aHAJIITUYHI 3aJI€5KHOCTI /17151 BU3BHAYEHHS PO3MipiB KDUXKUX BKJIIOUEHD €JIICOiTanbHOI Ta
njacTMHYacToi GOpM 3 ypaxyBaHHSIM 4acy peJiakcallii HallpyKeHb IIifi yac ixHboro pyiiHyBaHHs. Po3paxoBaHO
KUJIbKiCHI 3HaY€HHS HaNpPY>KEHb Y MAaTPULI i BKIIIOYEHHI I1if] YaC HaBaHTaKEHHS PEayIbHOrO Tijla. EKCIIEpMMEHTAIbHO
BUSIBJIEHO Ta TEOPETUYHO MiITBEPIKEHO, IO cUrHanu AE, IKi BUHMKAIOTh HA PaHHIX CTafliIX HABaHTAKEHHS,
CYIIPOBOMXYIOTh PYHHYBaHHS KDUXKUX BKJIIOYEHb. BCTaHOBJIEHO, 1110 3Hau€HHs KoedillieHTa iIHTEHCUBHOCTI
HaIpYy>XXeHb € iHBapiaHTHMUM [0 TOBIIMHU 3Pa3KiB Ta CIIOCOOY iX HABAaHTaXXEHHS. Pe3ybTaTy pOOOTHA BUKOPHUCTAHO
17151 AE-fiarHoCTyBaHHSI CTaHy €MHOCTEN /17151 30epiraHHs PiKuX i cuyyux marepiasis y nopty M. Ozecu ta

BOZIOKiJbLIeBOI BakyymMHOi nomnu BBH-50 Ha BAT "T'opoxiBcbKuil LIyKpOBUH 3aBOZ,". Pe3ybTaTul [OCiIKeHb



MOXYTb OyTM BUKOPUCTAaHi [JIs1: PO3BUTKY TE€OPill MIilJHOCTI Ta JIiHITHOI MeXaHiKy PyIHYBaHHS TBEPAUX TiJ i3
HasIBHUMU KPUXKMMU BKJIIOYEHHSIMU; YIOCKOHAJIEHHS Cy4aCHUX MeTOOUK AE-IiarHOCTyBaHHS CTaHy 00'€KTiB

KOHTPOJIIO; y3araJbHEHHS OKPEMUX I10JIOKEHD ceseklii AE-curnasmis.

2. Fields of elastic waves induced during fracture of brittle inclusions in quasistatically loaded solids. To develop a
method for quantitative evaluation of fracture of brittle inclusions employing the parameters of elastic waves of
acoustic emission. There were used the fundamental solutions of the problems from elasticity theory,
mathematical modeling, spectral analysis of AE signals, physical experiment. There were suggested analytical
relationships for determination of sizes of brittle inclusions of the elliptical and plate-like form incorporating
strain relaxation time during the period of their fracture. There were calculated the values of stress both in the
matrix and in the inclusion during the loading of the real body. There were experimentally found and theoretically
confirmed that the AE signals generated during the early stages of loading accompanied the fracture of brittle
inclusions. It was determined that the value of stress intensity factor is invariant with respect both to the thickness
of the samples and the type of loading. The results of this work were used for AE diagnostics of the containers for
storing liquid and dry substances in the seaport of Odessa and water-circular vacuum pump VVN-50 at VAT
"Horokhiv sugar mill". The results of this study could be used for: further development of the theory of strength
and linear fracture mechanics pertained to the solids with brittle inclusions; improvement of the existent methods
of AE diagnostics of controlling objects; generalization of the certain statements related to the AE-signal selection.
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