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Brjgax MEXaHIYHOrO HaBaHTaKeHHS

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

Pedepar:

1. O6’eKTOM [IOCTIiI>)KEHHS! € KIHEeTHKA HaKOIIMYEeHHS PO3CiSIHUX MiKPOIIOMIKOIKeHb B KOHCTPYKIiTHOMY MaTepiai
IIif, BIIJIMBOM 30BHIIIIHIX TEMIIEPAaTypPHO-CUJIOBUX (PAKTOPiB. MeTOl aucepTaliiiHoi poboTU € eKCIlepUMEHTaIbHE
IOCJIiIKE€HHS 3aKOHOMIDHOCTEN HAKOIMYEHHSI PO3CiSIHUX MOIIKOIPKEHb NIPY MPY>KHOIIACTUYHOMY Ae(pOpMyBaHHi
Ta PyMHYBaHHI IIMPOKOr'0 KOJIa KOHCTPYKLIMHMAX MaTepiasliB IpY Pi3HUX yMOBAX HABAHTA)KEHHS Ta BU3HAYEHHS
(eHOMEHOJIOTIYHUX MiXO0/iB 40 3HAXOKE€HHS FPaHUYHUX CTaHIB TEKy4OCTi Ta PyHHYBaHHS 32 JOIIOMOI0I0
HepyWHIBHUX METO/iB KOHTPOJIIO Ha 6a3i y3araJbHEHOr0 KPUTEPist MillHOCTI. MeTonu NOCiIKEHHS —
€KCIIEPMMEHTAJIbHI METOAY IOCIiI>)KEHHS KIHETUKM HaKOMMYEHHS MOIIKOPKEHb B MaTepiajiax IIPU CTAaTUYHOMY,

MIOBTOPHO-CTaTUYHOMY, JJOBIOTPUBAJIOMY CTATUYHOMY Ta IUKJIIYHOMY HaBaHTa)KEHHAX. T€OpeTHYHi i MpaKTUYHi



PEe3YyJIbTaTU — €KCIIEPUMEHTAJILHO JOCIIIIPKEHO KiHeTUKY HaKOIIMYEHHSI TIOKO/IKEHb INPOKOT0 KOJIa
KOHCTPYKLIMHUX MaTepiajiB 3 BUKOPUCTAHHAIM HEPYHHIBHOrO MeTony LM-TBepIoCTi, Ipy CTAaTUMHOMY, IIOBTOPHO-
CTaTUYHOMY, JJOBIOTPHBAJIOMY CTAaTUYHOMY, MaJIOLMKJIOBOMY Ta 6araTOLMKIOBOMY HaBaHTa)KEHHSX. JI7is
OOCTiIKEeHUX MaTepiasliB BUBHAYEHI 3HaYeHHs KoedillieHTa TOMOTreHHOCTi Belibyiia, o0 XapakTepu3yloTh
rPaHMYHUI CTaH [10YATKY iX TEKY4OCTi Ta PyMHYBaHHS Ta OTPUMAHO €KCIIEPUMEHTAaJIbHI IPaHUYHI KPHBI, 10
BiZI[TOBiJAIOTh PYMHYBAHHIO Ta CTAHY IIJIACTUYHOCTI IIPY IIJIOCKOMY HaIlPYy>KEHOMY CTaHi 3 BpaXyBaHHSIM
CTPYKTYPHOI HEOIHOPiAHOCTI MaTepiany. HaykoBa HOBU3HA OTPUMAaHUX PE3YJIbTATIB I10JISITa€ Y BCTAHOBJIEHHI
3aKOHOMIDHOCTEN HAKOIIMYEHHS MOLIKOIKEHD 3a OLIIHKOIO CTPYKTYPHOI HEOAHOPIAHOCTI KOHCTPYKLIMHUX
MaTepiasiB pi3HUX KJacCiB IPY MIHUPOKOMY CIEKTPi €KCIIyaTallilHOrO HaBaHTaKE€HHS, a4 TAKOXX Y BU3HAYEHHI
3Ha4Y€Hb [1APAMETPIB CTPYKTYPHOI HEOLHOPIAHOCTI, 110 BiATIOBiAAIOTE TPAHUYHUM CTaHAM TEKYYOCTi Ta pyHHYBaHHS
Marepiainy. Pe3yspbTaTi fucepTaliiiHoi po60TH 6yJ10 BUKOPUCTAHO NPY BUPIIIEHHI 33[1a4 00 OLiHKU Pecypcy i
MIIJHOCTi OKpeMUx esieMeHTiB obsangHanHs BIT «lOxxHo-Ykpainceka AEC» Ta BIT «PiBHeHcbKka AEC». [IpakTudHe
3HAYEHHS OTPMMAaHUX PE3YJIbTATIB I10JIArae y MOKJIMBOCTI 3aCTOCYBaHHS 3alIPOIIOHOBAHOI METOIMKY BU3HAYEHHS
IPAaHUYHOTO CTaHy TEKY4OCTi Ta PyHHYBaHHS MaTepiajy [JIsl OLiHKM 3aJIMIIKOBOTO €KCIIyaTalliiHOro pecypcy

MarepiasiB eJ1eMEHTIB KOHCTPYKLi HEPYNHIBHUM 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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