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1. V3arasibHEHa CTOXaCTUYHA MOZEJb PYMHYBAaHHS KOHCTPYKUIMHUX MaTepiasliB MIPU MOB3Y4YOCTi 3 ypaxyBaHHIM

MTOUIKO/KYBAHOCTI Ta 3MiLJTHEHHS

2. Generalized stochastic model of structural materials failure in creep taking into account damageability and
strengthening

Pedepar:

1. O6'eKT HOCIiIPKEHHS - SIBUILEe PYMHYBaHHS IIPU [10B3Y40CTi KOHCTPYKLiHMX MaTepiasiB, 0 NPalllol0Th IIPU
HiABUILEHNX TEeMIIEpaTypax i HABaHTKEHHsIX. [IpeiMeT NOCiI>)KeHHs - y3araJbHEeHa CTOXaCTUYHA MOJEJIb
PYWHYBaHHS [IpY OB3Y4YOCTi KOHCTPYKUINHMX MaTepiaiB, o NPalio0Th IPU MiABUIIEHNX TEeMIIepaTypax i
HaBaHTaXeHHSX. MeTa AOoCiIpKeHHs - [100y10Ba CTOXaCTUYHOI MOAieJ pyHHYBaHHS IIPU [10B3Y4OCTi
KOHCTPYKILIMHUX MaTepialis, 0 IPaLo0Th [IpY MiIBULLIEHNX TeMIIEPATypax i HABAHTAKEHHSX, sIKa JO3BOJISIE 3
3aJaHMMY 3HaYEHHAMU HaANPYKEHHA Ta TEMIIEPATYPU BM3HA4YaTH iMOBIPHICHUI PO3IIOALI Yacy 10 PyHHYBaHHS

Mmarepiay, a TaKOX 3[[iiCHIOBATH €KCTPAIIOJIALIi0 JOBrOTPHBAJIOl MILIHOCTI HA TEPMiHU CIIy>KOH, 110 NEPEBUILYIOTh



Ha JeKiJbKa MOPSKiB TPUBAJIICTh €KCIIEPUMEHTIB. METOIM NOCIITKEHHS: pO3PaXyHKN BUKOHYBAJIUCh Ha 6a3i
ONTMMi3alliHUX METO/IiB, arlapaTy TeOopil IMOBIPHOCTI Ta MAaTEMAaTUYHOI CTATUCTUKU. [JOCTOBIPHICTB Ta
OOI'PYHTOBAaHICTb PE3yJIbTAaTIiB LOCIiI>)KeHb 3a0€31€4y€eThCSI KOPEKTHOIO MaTeMaTUYHOIO I0CTAaHOBKOIO 3aJ1adi,
3aCTOCYBAaHHSM CY4aCHMX PO3PaXyHKOBHUX 3ac06iB. OTpUMaHi pe3ysibTaTu - PO3POOIEHO CTOXAaCTUYHY MOZEJb
PYMHYBaHHA KOHCTPYKLIMHUX MaTepiajiB Py MOB3y4YOCTI, Ka BPaXOBYE K 3MilJHEHHS TaK i IIOIKOIKYBaHICTb
Mmarepiay, 110 po3IKPIOE 06J1aCTh BUKOPUCTAHHS AaHOi MOJieJIi Y TIOPiBHSIHHI 3 BiTOMUMU JIHITHMMYU MOAESIMU
HAKOIWYEHHY IOLIKOPKEHb. Briepie po3ryisiHyTo 3MilllaHM KpUTepiil pylHYBaHHS, SIKUH € KOMOiHalli€lo
[apaMeTpUYHOro Ta Ae(POpMaLiHOrO KpUTEPIiiB i BpaXOBYe SIK BIUIMB IapaMeTpa MOMKOIKYBaHOCTI, TaK i BIIJIUB
nedopmariii moB3y4oCTi Ha Yac 1o pylHyBaHHS Martepiajy. 3allpOIIOHOBAHO METOIUKY ineHTudikauii ctamux
IIOB3y4YOCTi MaTepiay, 10 6a3yeTbcs Ha 06po01Ii CiMelCcTBa eKCIIEPUMEHTaIbHUX KPUBUX I10B3Yy4OCTi. Briepiue
PO3p06JIEHO CTOXaCTUYHUI METOJ 6a30BUX Jiarpam, 10 3aCTOCOBYETHCS IJIs1 EKCTPAIOJIALil JOBTOTPUBAIO]
MIIJHOCTi KOHCTPYKUIITHMX MaTepiasliB Ha TePMiHM CIIyX6H, SIKi Ha IeKilbKa MOPSIKiB 1epeBULLYIOTh TPUBAJICTD
eKCIIEpMMEHTIB. Pe3ysibTaTi po60TH BIIPOBa/KEHI B po3paxyHKoBy npakTuky JIT "KB "IliBnenne im. M. 4. fInrens"

(M. IHinpo) Ta y HaBYaJIbHUI TPOLIEC HA MEXaHiKo-MaTteMaTuyHoMy dakysbTeTi JHY im. O. l'oHvapa.

2. The object of investigation is the phenomenon of structural materials failure in creep operating at elevated
temperatures and loads. The subject of the study is a generalized stochastic model of structural materials failure in
creep operating at elevated temperatures and loads. The purpose of the study is to construct a stochastic model of
structural materials failure in creep operating at elevated temperatures and loads, which allows, at specified stress
and temperature values, to determine the probabilistic distribution of time to failure of the material, and also
extrapolate the long-term strength of structural materials to a service life several orders of magnitude longer than
the duration of experiments. Research methods: calculations were performed on the basis of optimization
methods, the apparatus of probability theory and mathematical statistics. The reliability and validity of the
research results is ensured by the correct mathematical formulation of the problem, the use of modern means of
calculation. The obtained results - developed a stochastic model of structural materials failure in creep taking into
account damageability and strengthening of the material, expands the scope of this model in comparison with the
known linear models of damage accumulation. For the first time a mixed criterion of failure is considered, which is
a combination of parametric and deformation criteria and takes into account both the effect of the damaging
parameter and the effect of creep deformation on the time to failure of the material. A technique for the
identification of creep constants of a material is proposed, based on the processing of a family of experimental
creep curves. For the first time a stochastic method of basic diagrams is developed for extrapolating the long-term
strength of structural materials to a service life several orders of magnitude longer than the duration of
experiments. The results obtained in the thesis are introduced into the calculation practice of Yuzhnoye State
Design Office (Dnipro) and into the educational process at the Mechanics and Mathematics Faculty of Oles
Honchar Dnipro National University.
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