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1. [TomKOAKyBaHICTh i TPAHUYHUIA CTAaH METaJIeBUX MaTepiasiB B yMOBAX IJIACTUYHOTO NedOpMYBaHHS [IPU PiZHUX
BUJIaX MEXaHIYHOTO HaBaHTaKeHHS

2. Damage and limiting condition of metallic materials under conditions of plastic deformation under different
types of mechanical loading

Pedepar:

1. O6’eKTOM OCIiI)KEHHS € KIHETMKA HAaKOIIMUYEHHS PO3CiSIHUX MiKPOIIOIIKOIPKEHb B KOHCTPYKLIMTHOMY MaTepiai
Ii[ BIUIMBOM 30BHIIIHIX TEMIIEPATypPHO-CUJIOBUX (PAKTOPiB. MeTOI0 AUCEePTaLiliHOI pOGOTU € €KCIIepUMEHTANIbHE
TOCJIiIPKEHHS 3aKOHOMIPDHOCTEN HAKOIIMYEHHS PO3CiIHUX MOWKOKEHb [TPU MPY>KHOIJIACTUYHOMY Je(POpPMYyBaHHi
Ta PYVHYBaHHI LIMPOKOT0 KOJIa KOHCTPYKUiMHNX MaTepiasiB MPY Pi3HUX YMOBAX HABAHTA)KEHHS T BU3HAYEHHS

(l)eHOMCHOJIOI‘i‘{HI/IX Hi,I[XO,E[iB [0 3HAXOPKEHHS TPAHUYHNX CTaHiB TeKy‘{OCTi Ta pyﬁHYBaHHH 3a OOIIOMOTI' OO0



HepyHIBHUX METO/iB KOHTPOJIIO Ha 6a3i y3araJbHEeHOro KpUTepist MiHOCTi. MeTonu IOoCiIKeHHs ~
€KCIIEPMMEHTAJIbHI METOAY IOCIiIKEHHS KIHETUKY HAaKOIMYEHHS MTOIIKOPKEHDb B MaTepiajiax IIPU CTaTUYHOMY,
[IOBTOPHO-CTaTUYHOMY, JOBIOTPHBAJIOMY CTATUYHOMY Ta UMKJIIYHOMY HaBaHTKEHHX. TeopeTnyHi i MpakTU4Hi
pEe3yJIbTaTU — EKCIIEPUMEHTAJIbHO JOCIIIKEHO KIHETMKY HAaKONIMYEHHS [TOMKOIKEHD IIMPOKOTO KOJIa
KOHCTPYKLIMHMX MaTepiasiB 3 BUKOPUCTAHHAM HEPYMHIBHOTO MeTOAY LM-TBepIOCTi, Ipy CTaTUYHOMY, IIOBTOPHO-
CTaTUYHOMY, JJOBIOTPUBAJIOMY CTaTUYHOMY, MaJIOLMKJIOBOMY Ta 6araTOLMKIOBOMY HaBaHTKEHHSX. JI7is
IOCTiIKEeHUX MaTepiasliB BUBHAY€HI 3HaYueHHs KoedillieHTa roMOreHHOCTi Belibyia, 110 XapakTepu3yloTh
rPaHMYHUM CTaH [104YaTKY iX TEKY4OCTi Ta PyMHYBaHHS Ta OTPUMAHO €KCIIEPUMEHTAaJIbHI IPaHUYHI KPUBI, 0
BiZJTOBiAIOTh PYMHYBAHHIO Ta CTaHY NJIACTUYHOCTI IIPY MIJIOCKOMY HaIllPy>KEHOMY CTaHi 3 BpaXyBaHHSIM
CTPYKTYPHOI HEOZHOPigHOCTI MaTepiany. HaykoBa HOBU3HA OTPMMAaHUX PE3YyJIbTATIB [10JIAra€e y BCTAHOBJIEHH]
3aKOHOMIPHOCTE! HAKONIMYEHHSI IOWKOIKEHD 33 OLIiHKOIO CTPYKTYPHOI HEOAHOPIZHOCTI KOHCTPYKLIMHUX
MaTepiasiB pi3HUX KJacCiB IIPY IMPOKOMY CIIEKTPI €KCIUIyaTaliMHOrO HaBAaHTaKEHHS, a TAKOX Y BU3HAYEHHI
3Ha4Y€Hb [1AapAMETPIB CTPYKTYPHOI HEOOHOPIAHOCTI, 10 BiAIOBiAAIOTE TPAHUYHUM CTaHAM TEKYYOCTi Ta pyHHYBaHHS
Mmarepiainy. Pe3yspraTi [ucepTaliiiHoi po60Ty 6yJ10 BUKOPUCTAHO NpY BUPIlI€HHI 33/1a4 I0I0 OLiHKU Pecypcy i
MILIHOCTi OKpeMuXx eJ1eMeHTiB obsagHaHHs BI1 «}OxxHO-YKpaincbka AEC» Ta BIT «PiBHeHCBbKa AEC». [IpakTuyHe
3HAQYEHHSI OTPMMAaHMX PE3YJIbTATIB IOJIATa€ Y MOKJIMBOCTI 3aCTOCYBAaHHS 3alIPOIIOHOBAHOI METOIMKY BU3HAYEHHS
IPAaHMYHOrO CTaHy TEKYYOCTi Ta PYVHYBaHHS MaTepialy s OLiHKYU 3aJIMIIKOBOrO €KCIIyaTaliiHOrO pecypcy

MarepiasiB eJ1eMEHTIB KOHCTPYKLi HEPYMHIBHUM METOMIOM.

2. The object of the study is the kinetics of accumulation of scattered microdamages in the structural material
under the influence of external temperature and force factors. The purpose of the dissertation is to experimentally
study the patterns of accumulation of scattered damage during elastic-plastic deformation and destruction of a
wide range of structural materials under different loading conditions and to determine phenomenological
approaches to finding yield strength and failure using non-destructive testing methods based on generalized
strength criteria. Research methods - experimental methods for studying the kinetics of damage accumulation in
materials under static, re-static, long-term static and cyclic loads. Theoretical and practical results - the kinetics
of damage accumulation of a wide range of structural materials using the non-destructive method of LM-
hardness, under static, re-static, long-term static, low-cycle and multi-cycle loads, has been experimentally
studied. For the researched materials, the values of the Weibull homogeneity coefficient characterizing the limit
state of the beginning of their fluidity and fracture were determined and experimental limit curves corresponding
to fracture and state of plasticity at flat stress state were obtained, taking into account the structural
inhomogeneity of the material. The scientific novelty of the obtained results is to establish the patterns of
accumulation of damage by assessing the structural heterogeneity of structural materials of different classes with
a wide range of operating loads, as well as to determine the values of structural heterogeneity parameters
corresponding to yield strength and fracture. The results of the dissertation were used in solving problems related
to the assessment of the resource and strength of elements of the equipment of South-Ukrainian NPP and Rivne
NPP. The practical significance of the obtained results lies in the possibility of applying the proposed method for
determining the yield strength and fracture of the material to assess the residual service life of materials of
structural elements by non-destructive method.
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