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1. MeTonu OLHIOBaHHS 3aJIMIIKOBOI JOBIOBIYHOCTI €JIEMEHTIB KOHCTPYKLiH 3a IIapaMeTpaMU MarHETOIIPYKHOI i
aKyCTUYHOI eMicii

2. Methods for estimation of the residual life-time of structure elements by making use of the magneto-elastic and
acoustic emission parameters

Pedepar:

1. O6'eKT BOCIIIPKEHHS € IIPOLIECH BTOMHOTO Ta BOJIHEBOT'O PO3TPICKYBaHHS METAJIEBUX €JIEMEHTIB KOHCTPYKILiH, a
TaKOX JUHAMIYHI IIPY>KHI 110J11, CHPUYMHEH] BKa3aHMMU IIPOLIECaMU Y KOHCTPYKLiHOMY MaTepiasi. Meta
IOCJIiIKeHHS - Ha MiJiCTaBi CTBOPEHUX PO3PaXyHKOBUX MaTeMaTUYHUX MOJieJlel, 1[0 6a3yl0ThCs Ha €HepPreTUYHOMY
IiAXO0i MeXaHiKU pyiHYBaHHs, pO3POOUTU METOIOJIOTIUHI 3acafy OLiHIOBaHHS CTaHy Ta 3aJIMIIKOBOI JOBrOBiYHOCTI
€JIEMEHTIB KOHCTPYKIIill 3a apaMeTpaMu NPY>KHUX XBUJIb. B pO6OTi 3aCTOCOBAHO CHiBBiAHOIIEHHS 3aKOHY
30epeskeHHsI eHeprii y TepMOIHaMIYHIl cUCTeMi; YMCII0Bi METOIY CKiHYeHHUX ejleMeHTiB i PyHnre-Kyrra;
}i3sNYHUI eKCIIEPUMEHT; METOJIA CTATUCTUYHOI 06POOKYU Pe3yJbTaTiB AocCimKeHb. TyT cOpMyIbOBAHO
PO3PaxyHKOBY MO[I€JIb 3P0 KEHHSI BTOMHOI MIKpPOTPILIMHY 611 CIVIIOCHYTOTO MiKPOKOHLIEHTPAaTOPa HAIIPY>KEeHb
IUCKONOi6HOI (OpMHU, a TAKOK PO3PAXyHKOBY MOJIEJIb MiJPOCTAaHHS 3aPOKEHOI MiKpOTPIlIMHHU 10

MaKpOCKOIIIYHUX pPO3MipiB; I06YA0BaHO PO3PaXyHKOBY MOJeJIb /1151 BU3HAUEHHS IIepioly JOKPUTHUYHOIO POCTY



IIJIOCKOi BTOMHOI MaKpOTPILIMHY Y TPUBUMIPHOMY IPY>KHO-IIJIACTUYHOMY TiJli; 3alIDOIIOHOBAHO PO3PaXyHKOBY
MOJI€JIb POCTY IJIOCKOI TPIlIMHY Y TPUBUMIPHOMY TiJli 32 IOTO CTATUYHOTO HABAHTKEHHS Y BOJ€HbBMiCHOMY
cepeloBUllli; po3p006JIeHO HOBUI METOJ, IiarHOCTYBaHHSI IIOMIKO/AKEHOCTi (epoMarHeTHUX MartepiasiB. Ha ocHOBI
[IPOBE/IEHUX B POOOTi TEOPETUKO-EKCIIEPUMEHTAIBHUX JOCTiIP)KEHb PO3P0O6JIEHO METO0JIOTIUHI 3acanu
OLIiHIOBAHHS HAa OCHOBI JJAHUX aKyCTHUKO-EMICIHOTO MOHITOPUHTIY 3a/IMIIKOBOI JJOBIOBIYHOCTI €JIEMEHTIB
METaJIOKOHCTPYKLii i3 HasBHUMU IJIOCKUMU TPIlIMHONOAIOHNMY JedeKkTamu. PesysnbraTtu focigkeHb
BHMKOPHMCTAHO [1J15 [IPOBEJIEHHS aKyCTHMKO-€MiCifHOTO AiarHOCTYBaHHS CTaHy MOCTIB uepe3 p. JIHicTep Ta JJHIIpo;

Ha(pTONMOMITyBaJIbHUX CTaHUii "UwkiBka", "XXynun", "Tlneuwiska", "Hosunu", "Jonuxa", "Kyposuui”, "KapnaTtu",

"Iporo6uy", "Ckose", "Conouun", "bponu", a TakoX [ OiarHOCTYBaHHS CUJIOBUX BY3JIiB IOKOMOTUBIB Ha [IpAT
"JIpBIBCBKUI JIOKOMOTUBOPEMOHTHUI 3aB0J,". OTPUMAaHi B pOOOTi pe3yabTaTu MOXYTb OYTH BUKOPUCTAHi y HAyKOBO-
IOOCJIIHUX LIEHTPAxX Ta 3aBOJChKUX JIAO0OPATOPISIX, SIKi BUPIIIYIOTh IPO6JIEMU [iarHOCTYBAHHS TEXHIYHOTO CTaHY
BiZI[IOBiAJIBHUX €JIEMEHTIB TPUBAJIO €KCILJIyaTOBAHMX METAJIOKOHCTPYKLIN i3 TPilIMHAMU [JIS1 OL[iHIOBAHHS iX
3aJIMIIKOBOTO pecypcy, 3okpema Pinii "Marictpanbhi HapTonposonu "Ipyx6a” ITAT "YkprpancHadra" HAK
"Hadroras Ykpainu", TepHONiJIbCbKOMY HalliOHaJILHOMY TEXHIYHOMY yHiBepcuTeTi iM. IBana ITymos MOH Vkpainu,
IncTuTyTi enexkrposBapoBanHs iM. €. O. I[Natona HAH Vkpainn, IncTuTyTi npo6sem MinHocrti iM. I'. C. TIncapenka

HAH Ykpainu Ta iHInx.

2. The object of the research is the processes of fatigue and hydrogen cracking of metal structural elements, and
dynamic elastic fields caused by mentioned processes in structural materials. The research aim is to develop the
methodological bases of structures state and residual life estimation using elastic wave parameters. The proposed
methodology is based on calculation models built using fracture mechanics energetic approach. The relationships
of energy conservation law in thermodynamics; finite elements and Runge-Kutta numerical methods; physical
experiments, statistical methods of data processing are applied at the dissertation. Calculation models of
microcrack initiation and its growth up to the macrocrack size near penny-shaped micronotch are built at the
work. Calculation model of subcritical period determination of plane fatigue crack propagation for elastoplastic
three-dimensional body is developed. Calculation model of plane crack growth in the three-dimensional body
under action of static loading and hydrogen-contained environment is formulated. The new method of
ferromagnetic materials diagnostics is developed. Based on carried out theoretical and experimental investigations
the methodological principles of metal structures residual lifetime estimation using data of acoustic emission
monitoring are developed at the work. Research results have been used for acoustic emission diagnostics of
bridges over the rivers Dniester and Dnipro; oil-pumping stations "Chyzhivka", "Zhulyn", "Pleschivka”, "Novyny",
"Dolyna", "Kurovychi", "Karpaty", "Drohobych", "Skole", "Solochyn", "Brody", as well as for the diagnostic of
locomotive power units at the "Lviv locomotive repair plant". Obtained results can be used in research and
development centres and factory laboratories that solve the problems of diagnostics the technical state of long-
term usage metal structure elements with cracks for residual life estimation. Among them are branches of
"Naftogaz of Ukraine", Ternopil Ivan Pul'uj National Technical University (Ukraine), Paton Electric Welding Institute
of NAS of Ukraine, Pisarenko Institute for Problems of Strength of the NAS of Ukraine and others.
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