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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOpHK: 30.19.27

Tema gucepranii:
1. BusHayeHHS JOBrOBiYHOCTI €JIEMEHTIB KOHCTPYKLIN 3a 3MIHHUX Y Yaci HABaHTaK€Hb i BUCOKUX TEMIIEPATYP

2. The determination of the constructions elements life-time under the variable in time loadings and high
temperatures

Pedepar:

1. Po6oTa crocyeTbCsl pO3pOOKM MaTEMAaTUYHUX MOZEJIEN [IJIsl ONMCY KiHETUKY MTOIIMPEHHS II0B3y40-BTOMHUX
TPilllH y 1edOpMiBHUX TBEPAMX TijIaX. 3alIpONIOHOBAHO MAaTEMATUYHY MOJEJIb 1J1 JOCJiIKEHHS POCTY B
KOHCTPYKLIMHMX MaTepiajiax MoB3y40-BTOMHUX TPIIIMH 33 UYKIIYHUX HaBaHTaKEHb i BUCOKUX TeMIeparyp. B
OCHOBY L1bOTO ITOKJIQAEHWI [IEPIINY 3aKOH TEPMOJMHAMIKM CTOCOBHO MEXaHiKM CIIOBIJIbBHEHOTO PyHHYBaHHS.
[To6ymoBaHO PO3PaxyHKOBY MOZEJIb [1J1s 3apPOIyKEHHS [T0B3y40-BTOMHUX MaKpOTPIIIMH y IIJIACTUHAX 3
KOHLIEHTPaTOpaMu HanpyxeHb, COOPMyJIbOBAHO PO3PAXYHKOBY MOZEJb [JIs1 OCIIPKEHHS POCTY TPillMH
BMCOKOTEMIIEPATYPHOI IIOB3y4OCTi 3a JJOBTOTPUBAJIMMI CTaTUYHO-PO3PUBHUMM B 4aCi HABAHTAKEHHSIMU
(ManeBpoBUIl pe>XXUM eKcILTyaTalii). B pe3ysbTaTi 11bOro OTpUMaHo audepeHiiiajbHe PiBHSHHS 3 I0YaTKOBUMU i
KIHLIEBUMY YMOBAaMU, SIKi CKJIaIal0Th MAaTEMATUYHY MOJI€JIb 171 BU3HAYEHHS KiIHETUKY i IIepiofy JOKPUTUYHOIO
POCTy B KOHCTPYKLIITHMX MaTepiaax TPillMH BUCOKOTeMIIEpaTypHOi oB3y4ocTi. ChOpMyIbOBAHUI KPUTEPIit

BHCOKOTEMIIEPATyPHOI MKJIIYHOI MilIHOCTi TOHKOCTiHHUX €JIEMEHTIB KOHCTPYKLiH 3 TpiluHamu. 3pobsieHa



[IOCTAaHOBKA 33J1a4 i 3[iliICHEHNH iX HAOJIVKEHN PO3BI30K IIPO JOKPUTUYHMI PiCT IOB3y40-BTOMHUX TPIlIVH B

KoJieci i Basii mapoBoi Typ6iHy, B CTiHL TPyOU apOIIPOBOAY i, TAKMUM YMHOM, BU3SHAUEHUH iX 3a/IMLIKOBUI pecypc.

2. The thesis consideres the development of mathematical models for description of kinetics a creep-fatigue crack
growth in deformable solids. The mathematical model for research a creep-fatigue crack growth in construction
materials under cyclic loads and high temperature has been formulated. It based on the first law of
thermodynamics concerning to mechanics of solids slow fracture. The mathematical model for determination of
creep-fatigue crack initiation period in plates with stress concentrator has been built. The calculation model for
research a high temperature creep crack growth under long-term static breaking in time load has been formulated
(maneuvering regime exploitation). As a result the differential equation with initial and eventual conditions has
been obtained. It is a mathematical model for determination of kinetics and sub critical growth period of higt
temperature creep crack in construction materials. The criterion of high temperature cyclic strength of thin-
walled construction elements with cracks has been formulated. The formulation of the problem about sub critical
creep-fatigue crack growth has been made. Approximate solutions of the problem with creep-fatigue crack in the
wall of the steam pipeline and in the disk and shaft of steam turbine are obtained and in such way the residual
lifetimes has been estimated.
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