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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHyHHUX pyopHK: 30.19.51

Tema guceprauii:
1. PO3BMTOK Ta BUKOPUCTAHHS METOIOVKU PO3PaXyHKOBOI OLIIHKY >KUBY4YOCTi BUCOKOTEMITEPATYPHUX €JIEMEHTIB

€HEProMalllvH 3 TpilluHaAMU

2. Development and application of a technique for a crack resistance estimation calculation of high-temperature

power machines elements with cracks

Pedepar:

1. O6'eKT mOCHiIKEHHS ~ KiHETUKA POCTY TPIllHU, XUBYJiCTb Ta pyHYBaHHS KOHCTPYKIIii 32 HasBHOCTI TPIlIUHMU.
Mera gucepratii - pO3BUTOK Ta BUKOPUCTAHHS METOLVKU PO3PaxyHKOBOI OLIIHKY JKMBYYOCTi
BUCOKOTEMIIEPATYPHUX €JIEMEHTIB €HEPrOMAIIVH, 110 MPALOI0Th B YMOBAX MAJIOLMKIIOBOi BTOMU Ta ITIOB3y4OCTi
Martepiany. MeToau NOCiIKEHHS: METOLY MEXaHiKU KPUXKOTO pyHHYBaHHS, MOJE/NI0OBAaHHS KIHETUKY TPIlllH B
KOHCTPYKIIisSIX IpU 6araToOpe>KMMHUX YMOBaX €KCIlyaTallii 0 BUHUKHEHHs KpuTuyHoro crtany, MCE,
inTepnonauirianiit Mmeron A.B. OBUMHHUKOBA, TIOKPOKOBUI MeTO, Eiiyiepa 1171 YMCEIbHOIO iHTErpyBaHHs. Po3BruHYyTa
METOJIMKA [03BOJISIE BPAXOBYBATHU II€PEPO3IOALI HANIPYKEHD 3 PO3BUTKOM TPIlIMHU, CKJIAJHICTh HAIIPYKEHOTO

CTaHy 1o6su3y ii BeplUIMHY, peJlakcallilo HallpyKeHb IIPU IT0B3Y40CTi, aCUMETPiI0 LMKy HaBaHTaKE€HHS Ta iH. [l



€JIEMEHTIB CKJIa[JHOi TeOMETPii 3 TPIIMHOIO 3aIIPOIIOHOBAaHU c110Ci6 064ncieHHs KoedillieHTa iIHTEHCUBHOCTI
HanpyxeHsb 3 BukopuctanHsm MCE. Briepiie BupimeHo 3aj1ayy KiHETUKY TPIlIMHYU B 3aMKOBUX 3'€ITHAHHSIX JIONATOK
3 JiCKaMu Typ6omallyH. JJociiKeHo BIJIMB Ha PO3PaxyHKOBY >KUBYUicTb poTopa Typ6iHu K-300-240 3 TpimuHo0
B PO3TOYlLli 0CLOBOTO KaHaJly PO3KUAY XapaKTEPUCTUK MaTepiaily, peslakcallii Hallpy>KeHb Ta 3MiHHU IiBOCEN
€JIINTUYHOI TPIMHY NPU il pO3NOBCIOIKEeHHI. OLiHEHO KMBYYICTb CTIHKYM IIOCYIWHH, KA 3CEPEINHN
OIIPOMIHIOETBCS, 3 TPILMHOIO HA BHYTPILIHIN ii TOBEPXHIi 3 ypaxyBaHHSIM 3MiHM XapaKTEPUCTUK MaTepiay Bif
TEeMIIepaTypH i pafialiiHOro ornpomMineHHs. OTprUMaHi pe3ysbTaTy 3aCTOCOBAHI [IPM BUKOHAHi rOCIIOrOBOPY Ta
IIPY NiJrOTOBLi IPOEKTY HOBOT'O HOPMATHUBHOIO JOKYMEHTA. Pe3ysibTaTh HOCIiI)KEHb MOXYTb BUKOPUCTOBYBATHUCS

B €eHEeproMauIMHOOyIyBaHHi Ta eHepreTULl.

2. Subject of investigation is crack growth kinetics, survivability and structural failure at presence of a crack. The
dissertation purpose is development and application of a technique for a crack resistance estimation of high-
temperature power machines elements, working in conditions of low-cycle fatigue and creep of material. Research
methods: methods of brittle fracture mechanics, modelling of kinetics of cracks in designs at multimode service
conditions till criticality emersion, the FEM, A.V. Ovchinnikov's interpolation method, Euler's step-by-step method
for numerical integration. The developed technique allows considering stress redistribution at crack propagation,
complexity of the stress state near the crack tip, stress relaxation at creep, asymmetry of a cycle of a loading, etc.
For elements of complicated geometry with a crack the method of stress intensity factor determination with use of
the FEM is offered. For the first time the problem of kinetics of a crack in root joint of shovels with disks of
turbomachines is solved. Influence on settlement survivability of a rotor of turbine K-300-240 with a crack in
boring of the axial channel of spread of material characteristics, stress relaxation and change of semiaxises of an
elliptic crack at its extending is investigated. Survivability of a wall of the vessel irradiated from within, with a crack
on its internal surface taking into account change of material characteristics from temperature and radiation
bombarding radiation is estimated. The obtained results are used at performance of a business agreement and at
preparation of the draft of a new standard deed. Results of investigations can be used in power-mechanical
engineering and energetics.
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