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1. Po3po6eHHs Mojiesiell poCTy KOPOTKUX TPILMH y MeTalleBUX MaTepianax 3a TpUBaJMX HaBaHTaKeHb Ta
EKCIUIyaTalilHUX CEPeLOBUIL]

2. Development of the models for short crack growth in metallic materials under long-term loading and operating
environments

Pedepar:

1. MozenoBaHHS NOMMUPEHHS KOPOTKUX TPIlIMH € BXJIMBUM [1J151 LIMPOKOTO KOJla HAYKOBUX Ta TPOMUCJIOBUX
[IPOLLECIB, OCKIJILKM KOPOTKI TPIlIMHY HAABHI B €JIEeMEHTaxX KOHCTPYKIiM BXXe Ha PaHHIX CcTafigx ix eKciulyaTauii. ¥
Li{ TrcepTalii TpoBeNeHO NOCIiIKEHHS 3 MAaTEMAaTUYHOTI'O MOJEJII0BAHHS [TOMMPEHHS KOPOTKUX i MAJIMX BTOMHUX
TPillIMH y METaJIeBUX €JIeMEHTaX KOHCTPYKLiH, MifAaHuX Aii BTOMHOIO HaBaHTaKE€HHS i KOPO3UBHUX cepeposull,. Y
POOOTI PO3IJIIHYTO HACTYIIHI 33/1a4i MOIIMPEHHS KOPOTKUX i Ma/IUX TPIillMH: BTOMHI Ta KOPO3iHO-BTOMHI TPilllMHU
HOPMAJIbHOTO BiZIPMBY B TOHKUX IIJIACTUHAX; TPIIWMHY IONIEPEYHOTrO, ITOB3IOBXHbOTO Ta OJHOYACHO] Aji
[IOTIEPEYHOTO Ta IMOB3JOBXHLOI0 3CYBIB Y TOBCTUX IJIACTUHAX, & TAKOX IJIOCKUX IIOBEPXHEBUX TPIlMH 32
HOPMAaJIbHOTO BiZJpUBY, IONIEPEYHOTO Ta NOB3[IJOBXXHbOTO 3CYBiB y TPMBMMIPHUX Tijlax. MaTeMaTU4Hi Mofei,
3aMpOIOHOBAHI B IAHOMY JIOCIiIKEeHH], T06y0BaHi B lepopMalliliHMX TapaMeTpax PO3KPUTTS y BEPIIMHI TPillMHU

Ta OCHOBAaHi Ha €HepreTUYHOMY IiIXO0/i, FTapMOHIYHMX QYHKIIISIX Ta y3araJlbHEHOMY METO/Ii €KBiBaJIEeHTHUX IO,



3acTocyBaHHS METO/ly €KBiBaJIEHTHUX HAINIPY)XKEHUX CTaHIB J03BOJIUJIO BUBECTU (POPMYJIM 7151 BU3HAUEHHS
PO3KPUTTS y BEpILIVHI TPIUHY 11711 3a3HaYeHNK KOMOiHalliil reoMeTpii Ta yMOB HaBaHTaKE€HHS], @ TAKOX BpaxyBaTU
BiJHOCHMI piB€Hb HAaBAaHTKEHHS IVIACTUHMU. [l0CIIiIpKeHHS [10Ka3alo, 1o AedopMalifiHui 1apaMeTp PO3KPUTTS Y
BEpUIVHI TPIlIMHY, HA BiAMiHY Bif KoeQillieHTa iHTEHCUBHOCTI HalIPY>KE€Hb, € iIHBaPiaHTHOIO XapaKTEPUCTUKOIO NP1
BU3HA4YE€HHI MIBUIKOCTI POCTY KOPOTKUX BTOMHMX Ta KOPO3ifHO-BTOMHUX TPilliH. PO3B'93KM pO3IJISHYTUX 33]1ad,
OTPMMaHi 3a JOTIOMOT0I0 3aIIPOIIOHOBAHUX MOZEJIEN, TIOPIBHSIHO 3 YMCJIOBUMU PE3YyJIbTaTaMU Ta OIy6JIiKOBAHUMU
eKCIlepUMEeHTaJIbHUMU JaHUMU. [TOpiBHSIHHS BKa3ye Ha BUCOKY TOYHICTh pO3pO6JIeHMX MaTeMaTUYHUX MOJesei
171 OIMCY MOLIVPEHHS TPIlKH, TOYUHAIOYY 3 KOPOTKUX TPILIMH i 3aKiHYYI0YM KiHLIEBUM PYIHYBaHHSM €JIEMEHTIB
KOHCTPYKLIi.

2. Modelling of short crack propagation is important for a wide range of scientific and industrial processes, since
short cracks are present in structural elements already on early stages of their exploitation. This thesis presents
research findings on mathematical modeling of short and small fatigue crack propagation in metallic structural
elements subjected to fatigue loading and corrosive environments. The study considers the following problems of
short and small crack propagation: mode I fatigue and corrosion-fatigue cracks in thin plates; mode II, mode III
and mixed mode II+III cracks in thick plates, as well as mode I, mode II and mode III flat surface cracks in three-
dimensional bodies. The mathematical models proposed in this study are built in strain parameters of crack tip
opening displacements and are based on the energy approach, harmonic functions and the generalized equivalent
area method. Application of the equivalent stressed state method helped to derive the formulas for determination
of the crack tip opening displacements for the mentioned combinations of geometry and loading conditions and
take into account the relative load level of a plate. The research has demonstrated that the deformational
parameter of crack tip opening displacement, contrary to stress intensity factor, is an invariant characteristic for
determination of short fatigue and corrosion fatigue crack growth rate. The solutions of the considered problems
obtained by the proposed models were compared to the numerical results and the published experimental data.
The comparison indicates high accuracy of the developed mathematical models to describe crack propagation
starting from short cracks up to the final fracture of structural elements.
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