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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. AKyCTHUKO-€eMicCiliHa OLiHKa BOAHEBO-KOPO3iiHOrO PO3TPiCKyBaHHS CTaylen

2. Acoustik emission estimation of hydrogen-corrosive cracking of steels

Pedepar:

1. Inceprarist Ha 30O6YTTSI HAYKOBOTO CTYIIEHs KaHJWATa TEXHIYHUX HayK 3a crewianpHicTio 01.02.04 - mexaHika
IepopMiBHOrO TBEpPOTO Tifna. - JIyLIbKUI Iiep>KaBHUI TeXHIYHUH yHiBepcuTeT, M. JIylpK; Qizuko-mMexaHiYHUN
incturyt im. I'.B. Kapnienka HanjionanpHoi akagemii Hayk Ykpainuy, M. JIbBiB, 2007. [JucepTauilo IprucBI4€HO
CTBOPEHHIO TEOPETUKO-EKCIIEPUMEHTAJIbHUX 3aCafl OLiHKA BOJHEBO-KOPO3iMHOTO PyHHYBAaHHSA KOHCTPYKLIMHNAX
cTaznei, sKi IpauoioTh Mif BIVIMBOM BiATIOBITHOTO CEPENOBUILA 3 OAHOYACHOIO Ai€l0 MEXaHIYHOTO HaBAHTAKEHHSI.
O6'eKTOM JOCIIiJKEHHS € ITPOLIECU 3apOPKEHHS Ta PO3BUTKY MIiKPO- Ta MaKPOTPIlllMH B KOHCTPYKLiTHUX CTaJIsIX
mif niero BKazaHUX i3rKO-XiMiYHMX YMHHUKIB i IPY>KHI AUHAMIYHI 10714, SIKi IPU LbOMY BUHUKAIOTh Y TBEPLOMY
Tini. [y epeKTUBHOTrO BUSBJIEHHS LIUX IIPOLIECIiB y nucepTauii po3po6eHo HayKOBO OOI'PYHTOBAHI MiIXOIH 100
aKyCTMKO-€MICIfHOT0 iarHOCTyBaHHS TPIlIMHONOIOHNX JedeKTiB 3 03Ul MeXaHiK1 pyiiHyBaHHS. B ix ocCHOBY
NOKJIaZleHa aKyCTUKO-€eMiciliHa MOJIeJIb OLIiHKM BUHMKHEHHS Ta JOKPUTUYHOTIO PO3BUTKY KOPO3ilHO-BOJHEBUX
TPIlIMH B METAJIIYHUX TijIaX, SIKA IPYHTYETbCS HA (i3UKO-XiMIYHMX Npolecax, o MPOTIKATb Y MeTali (B TOMY

qucsi i y BepuuHi TpiluH) min 4ac e1eKTPOoJIiTUMHOrO IePEHOCY BOAHIO Ta HABOJHEHHS 3 ra30Boi (pazu 3



ypaxyBaHHAM JOMIiHYI04O0] Iil MeXaHi3My BOOHEBOrO OKprUx4eHHs. [IoKazaHo, 110 paHHi cTafii 3apoAKeHHs Ta
PO3BUTKY TPIIIMHONOAIOGHNX AedeKTiB KOpO3ifHO-BOAHEBOTO ITOXOIKEHHS CYIIPOBOIKYIOThCSI IUCKPETHUMU
CHTHaJIaMU aKyCTUYHOI eMicii, 3a JONIOMOroI0 SIKMX MOKHa e(peKTUBHO BU3HAYaTH MeXaHi3MU BOJHEBOTO YU
KOPO3iHOTO PO3TPiCKyBaHHS CTajei, CTYIiHb iX 06'eMHOI IOMKOIXeHOCTi. Kil04oBi ci10Ba: TpiluHa, BOAHEBO-
KOpO3iliHe pO3TPiCKyBaHHS, aKyCTUYHA €MICisl, HYDKHE IIOPOrOBe 3HaUE€HHS Koe(illieHTa iHTEHCUBHOCTI Hallpy>KEHB,

TEPMOLIMKJIYBaHHS, 00'eMHa OLIKOIKEHICTb.

2. The thesis for the Candidate's Degree in Technical Sciences on speciality 01.02.04 - Mechanics of Deformable
Solids. - Lutsk State Technical University, Lutsk; Karpenko Physico-Mechanical Institute National Academy of
Sciences of Ukraine, Lviv, 2007. The thesis is dedicated to development of theoretical and experimental grounds
for estimation of hydrogen-corrosive fracture of structural steels operating under action of corresponding
environment and simultaneous mechanical loading. The object of investigation is the processes of formation and
development of micro- and macrocracks in structural steels caused by specified physical and chemical factors as
well as the elastic dynamic fields, which appear in this case in a solid. For effective detection of these processes,
scientifically validated bases of acoustic emission diagnostics of crack-like defects from fracture mechanics
viewpoint are developed in the thesis. They are grounded on an acoustic emission model for estimation of
formation and subcritical growth of corrosive and hydrogen induced cracks in metallic bodies, which is based on
physical and chemical processes occurring in a metal (including a crack tip) during the electrolytic hydrogen
transfer or hydrogenation from a gas phase and takes into account a dominant action of hydrogen embrittlement
mechanism. It is shown that the early stages of formation and development of crack-like defects of corrosive-
hydrogen origination are accompanied by the discrete signals of acoustic emission allowing determining
effectively the change in mechanisms of hydrogen or corrosive cracking of steels, a degree of their bulk damaging.
Keywords: crack, hydrogen-corrosive cracking, acoustic emission, thresh-old value of stress intensity factor, heat
cycling, bulk damaging.
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