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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHUX PyOpHK: 81.09.81.13

Tema gucepranii:
1. AKyCTHUKO-€eMiCiliHe AiarHOCTyBaHHS TUILB PyHHYBAaHHS KOHCTPYKUIMHMX MaTepiaiB

2. Acoustic emission diagnostics of fracture types of structural materials

Pedepar:

1. O6'exTOM OOCTiIKEHHS € MMHAMIYHI [T0JIS TepeMileHb, TOPOIKEeH] 3MIlleHHSIM 32 PI3HUMU MeXaHi3Mamu
IIOBEPXOHB TPIIIMH Y IPY>KHOMY IiBIIPOCTOPi. MeTa JOoCliyKeHHS -~ pO3pOOUTU METOIUKY KiJIbKiCHOI OLIiHKY TUIIiB
PYyMHYBaHHA KOHCTPYKLIMHUX MaTepiajiB 3a BENBIET-TIEPETBOPEHHAM CUTHaIB AE. 3aCTOCOBaHO MaTeMaTUYHE
MOJIEJIIOBaHHS, METO, KPAallOBUX IHTETpaJIbHUX PiBHAHD; CIIEKTPAJIbHUI aHAali3 Ta BEMBJIET-IIEPETBOPEHHS CUTHAIIB
AE; 4ncyioBi METOIM PO3paxyHKiB; CTaTUCTUYHI METOIM 0OPOGJIEHHS Pe3ysbTaTiB JOCiIKeHb; PisnyHui
eKkcrepuMeHT. [1o6y1oBaHO MaTeMaTHU4Hi MoJeJi 110J1iB epeMillieHb, iHilliHOBaHMX 3MillleHHSM [10BEPXOHb
BHYTPIIIHIX IMCKONOAIOHUX TPIlIMH Y IPY>KHOMY MiBIIPOCTOPi. BCTaHOBIEHO 3MiHY aMILITITYJHO-4YaCTOTHUX
XapaKTePUCTUK XBUJIbOBUX BiLOOPaskeHb MIPYKHUX KOJIMBAHb HA [TIOBEPXHI MiBIIPOCTOPY Ta OCOOJINBOCTI I0JIiB
nepemilleHs 1103a TpillMHaMU pi3HUX TUMIB. [106yJ0BaHO HOBUII KpUTEPii KibKiCHOI OL[iHKY TUIIIB PYMHYBAHHS 3
BMKOPHCTaHHSIM BEMBJIET-NIepETBOPEHHS curHaiB AE. Pe3ysbrat po60TU BUKOPUCTAHO Mif 4ac AE-
IiarHoCTyBaHHS 06J1alHAaHHS HAQTONOMITYBaJIbHUX CTaHLil "UmkiBka", "Kynun", "Jonuna" ¢inii "MaricTpasnbhi
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YIOCKOHAJIEHHSI METOAMK TEXHIYHOro AE-IiarHOCTyBaHHS CTaHy 00'€KTiB KOHTPOJIIO, ONTMMIi3allii KpUTEepiiB OLiHKA
PYVHYBaHHS, y3arajJbHEHHS OKPEMUX I0JI0KeHb cesekiii AE-cruraasis, po3po6Ku HOBUX TEXHIYHUX 32c06iB AE-

MOHITOPUHTY 06'€KTIB TPUBAJIOIO €KCITyaTyBaHHS.

2. Dynamic displacement fields generated by surface displacement during crack advancement for different types of
cracks in elastic half space are the object of the research. The objective of this research is to develop a
methodology for quantitative evaluation and identification of fracture types for structural materials using AE-
signal wavelet transform. There were used the mathematical modeling, a boundary integral equation method,
spectral analysis and wavelet transform of AE-signals, numerical methods of calculation, statistical analysis,
physical experiment. The mathematical models are built for displacement fields initiated by surface displacement
of internal penny-shaped crack of modes I, IT and III in elastic isotropic half space. There were revealed the
changes in spectral characteristics of elastic oscillations in half space for the different sizes of defects. Also, the
specific features of displacement fields at a half space surface for different crack types were studied. For fracture
types identification a new criterion was proposed, which uses wavelet transform parameters obtained from AE-
signals. The results of this work were used during AE-diagnostics of the oil-pumping equipment at the following
stations, subsidiaries to oil-trunk pipelines Druzhba: "Chyhzivka", "Zhulyn", "Dolyna". The results of this research
could be used for: improvement of the existent methods of technical AE-diagnostics, optimization of a criterion for
fracture type identification, generalization of certain statements for AE-signal selection, development of novel
instrumentation for in-service AE-monitoring.
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