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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau remaTuyHHX PyOpHK: 81.35.19

Tema gucepranii:
1. MeTomo10TiYHi OCHOBU aKyCTUMKO-EMICIMHOIO JiarHOCTyBaHHS PyMHYBaHHS 3BAPHUX 3'€JHAHb aJIIOMiHI€EBOTO

CILJIABY

2. Methodological foundations of acoustic emission diagnostics of aluminum alloy welds fracture

Pedepar:

1. O6'eKTOM OCTIIKEHD € T0JIS IPY>KHMX XBUJIb, 10 BUHUKAIOTS I1iJ] YacC 3aPOKEHHS PYWHYBAaHHA Y Pi3HUX 30HAX
3BapHUX 3'€IHaHb AJIIOMiHi€BUX CIIJIABiB 32 KBa3iCTaTUYHOrO i BTOMHOTO iX HaBaHTaX€HHS. MeTa po6oTu - Ha
IifCTaBi 3aCTOCYBaHHS KOMILJIEKCHUX NOCIIIKEHb BCTAHOBUTHU KUJIbKICHI IIOKa3HMKMU [1J1S1 OLiIHKY PYHHYBaHHA Y
Pi3HMX 30HaX 3BapPHOTO 3'€IHAHHS AJIIOMiHi€BUX CIIJIaBiB 3a IapaMeTpaMy IIPYKHUX XBUJIb aKyCTUYHOI eMicii. I3
3aCTOCYBaHHSIM KOMIIEKCY JOCJIIIKEHD, 110 BKJIIOYAIOTh PO3PAXYHKOBI METOAM OLIIHKY TEMIIEPATYPHUX IIOJIIB Ta
3QJIMIIKOBUX HANPY>XXeHb, MeTanorpadiio i ppakrorpadiio, cnexkn-inteppepomeTpilo, NiIXonu JiHiNHOI MEXaHIKA
PYIHYBaHHS, aHAJIi3 BelBJIeT-NI€PETBOPEHb CUTHAJIB aKyCTUYHOI eMmicii To1o, 106y 10BaHO METOL0JIOTiI0 aKyCTUKO-
€MiCifTHOrO [iarHOCTyBaHHS PyMHYBaHHS 3BAPHUX 3'€JHAHb €JIEMEHTIB KOHCTPYKILil, Ki BATOTOBJIEH] 3
QJIIOMiHI€BUX CIIaBiB. BCTaHOBJIEHO, IO HA PaHHIX CTAMisIX HAKONMYEHHS MTOUIKO/KEHb B KOKHIN 30Hi 3BApHOTO
3'€lHaHHA fK 33 CTAaTUYHOrIO, TaK i 38 BTOMHOI'O PyMHYBaHHS CUIHAIM aKyCTUYHOI eMicil Bilpi3HAETbCA CBOIMU

aMIUIITYJHO-4YaCTOTHUMU XapaKTepUCTUKaMU. 3alIPOIIOHOBAHO 3aJI€XHOCTI, 1110 IIOB'SI3YI0Th aMIIITYyJHI [IOKa3HUKU



3apeeCTPOBAaHKX CUTHAJIB aKyCTUYHOI eMicii i3 110111610 HOBOYTBOPEHUX IIOBEPXOHb MAKPOTPIIIMHMY.

2. Elastic waves fields that are generated by fracture initiation of weld zones under action of quasi-static and cyclic
loading are the investigations object. Acoustic emission diagnostics methodology of fracture of welded structure
elements made of aluminum alloy are built using complex of investigations that includes the calculation methods
of temperature fields and residual stresses estimation, metallography, fractography, speckle interferometry,
approaches of linear fracture mechanics, analysis of wavelet transformations of acoustic emission signals etc.
Quantitative factors were found to assess fracture initiation and fracture development of weld zones and base
metal using parameters of acoustic emission elastic waves. It was revealed that early stages of damages
accumulation for every weld zone caused acoustic emission signals generation of distinctive amplitude-frequency
characteristic for both static and fatigue fracture. The dependences relating amplitude characteristics of
registered acoustic emission signals to the area of created microcrack new surfaces were obtained. The
diagnostics methodology of actual objects under test was proposed.
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