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1. Po3po6sieHHS MeTOy AiarHOCTYBaHHS KPUXKOTO PYMHYBaHHS MaTepiasiB 3a 1apaMeTpaMu CUTHaJIiB aKyCTUYHO]
emicii

2. Development of a method for diagnostics of brittle fracture in materials using parameters of acoustic emission
signals.

Pedepar:

1. Ions Ipy>KHUX XBUJIb, 110 BUHUKAIOTS I1if] 4aC 3aPOIPKEHHS Ta PO3BUTKY PYMHYBaHHS y TBEPAMX Tijax 3a
KBa3iCTaTUYHOrO iX HaBaHTaXKEHHS. PO3p06JIeHHST METOAMKY Ta 3acO6iB 117151 AiarHOCTYBAaHHS KPUXKOTO PyHHYBaHHS
TBEPJUX TiJ, Ki MiAAA0Th [ii KBa3iCTaTUYHOIO MEXaHIYHOTO HABAHTAKEHHS, LIJIIXOM OLIIHIOBAHHS 3MiHU
HalcTilKimux napameTpiB curHaiis AE. I[linxony yiHIAHOI MeXaHIKU pyHHYBaHHS, CIIEKTPaJIbHUM aHAaJIi3 CUTHAJIIB
AE, MaTeMaTUyHe MOJEJIIOBAaHHS, MEXaHiYHi BUIPOOYBaHHS, CXEMOTEXHIYHE MOJIEJIIOBAHHS Ta MaKeTyBaHHS

€JIEKTPOHHUX BY3JIiB, CTATUCTUYHI METOIY OOPOOKM PE3yJIbTaTiB JOCIiIKeHb. [100yn0BaHO Qi3nYHy MOLEb i



BIIEpILE 3aIIPONIOHOBAHO (PEHOMEHOJIOTIYHMI KPUTEPIl OLiHIOBaHHS TUIIIB PYMHYBaHHS 3 YpaxyBaHHSIM 4acy
HapOCTaHHS NepenHboro GpoHTy curHasis AE, 3MiHM iX aMIIJIITYyAHO-9aCTOTHUX XapaKTE€PUCTHK Ta OCHOBHUX
[apameTpiB BUMIPIOBAJIbHOTO TPAKTy AE-cucreM, 10 N03BOJIUB BUSBJISITA KPUXKE PYMHYBaHHS MaTepiasis mif 4ac
AE-piarHOCTyBaHHS peajibHUX €JIEMEHTIB KOHCTPYKLIM Bif[IOBiaJbHOrO Npu3HadYeHHA. OTPYUMaHO HOBI KiJIbKiCHI
XapPaKTEPUCTUKY [TOKA3HMKA 3TaCaHHS NPY>XKHUX XBUIb AE y pi3HUX KOHCTPYKLIMHUX MaTepiasax, CTBOPEHO
edekTuBHi MeToguku AE-niarHoCTyBaHHS Ta MOHITOPUHIY CTaHy 00'€KTiB KOHTPOJII0. PO3p06s1eHO HOBY KOHIIETIiI0
1o0yI0BY aHAJIOroBoOro TpakTy AE-3aco6iB, CTBOpeHO 6ararokaHajbHy IOPTATUBHY BUMipIoBaslbHY AE-cucTemy Ta
meTonuku AE-niarHocTyBaHHS BUPOGIB i €JIeMeHTiB KOHCTPYKLii. Pe3ysibTaT HOCiIKeHb BUKOPUCTAHO 1151 AE-
IiarHOCTYBaHHS CTaHYy: MOCTIB, 3aJ1i300€TOHHUX €JIEMEHTiB Oy[liBeJIbHUX CIIOPY], pe3epByapy AJis 30epiraHHs
HaTH, AJ151 OLiHKM MIiIJHICHUX XapaKTepUCTUK Ta TPilIMHOBUTPUMHOCTI MaTepiaiB. ['any3pb 3aCTOCYBaHHS -
OyIiBHULITBO Ta €KCILIyaTaList 00'eKTiB HAQTO- i ra30TPAaHCIIOPTHOTO KOMILJIEKCY.

2. Fields of acoustic waves generated during initiation and propagation of cracks in solids under quasistatic loading
conditions. Development of both a method and the instrumentation for diagnostics of brittle fracture in solids
under quasistatic loading according to the changes of the most stable parameters of the acoustic emission (AE)
signals. Linear fracture mechanics approaches, spectral analysis of AE signals, mathematic modeling, mechanical
testing, circuit modeling and breadboarding, statistical analysis of the experimental data. Physical model has been
developed and phenomenological criterion has been introduced for classification of fracture types. This criterion
incorporates such parameters as AE signal rise time, the changes in the amplitude-vs.-frequency characteristics
and the basic parameters of measuring channel of the AE instrument. The criterion has been used for detection of
brittle fracture during AE diagnostics of the parts of working structures. Novel quantitative data on the attenuation
coefficients for the elastic AE wave propagation in different structural materials have been obtained and a new
effective method for AE diagnostics and monitoring of structural health has been proposed. A new concept of an
analog highway for the AE instrumentation, a multichannel portable AE measuring system, and a method for AE
diagnostics of products and structural elements have been developed. The results of this work have been used for
AE diagnostics of the following objects: bridges, reinforced concrete parts of civil structures, oil storage tank; and
for the evaluation of mechanical properties and crack propagation resistance of materials. Area of application -
construction and facility maintenance in oil and natural gas transportation industry.
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