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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau remaTHyHHX PyOpHK: 30.19.19

Tema gucepranii:
1. OuiHOBaHHA BIUIMBY BKJIIOYEHb Ha CTaTMYHY Ta LIMUKJIIYHY MILHICTb CTPYKTYPHO HEOLHOPIAHMX MaTepiaiB

2. Assessing of the inclusions effect on the static and cyclic strength of structurally heterogeneous materials

Pedepar:

1. O6'eKT mOCHIIKEHHS -~ CTPYKTYPHO HEOOHOPIiIHI KOHCTPYKLiMHI MaTepiasy - BTOPMHHI aJlIOMiHi€Bi CIIyIaBy,
4yaBYyHU Ta rpadiTusoBaHi cTaui. MeTa po6oTu: popmMyIIoBaHHSI MaTeEMaTUYHUX MoZesiell Ta 1odyoBa
PO3paxyHKOBUX (POPMYJI 1J1s1 IPOTHO3YBAHHS XapaKTEPUCTUK CTaTUYHOI Ta UKJIIYHOI MIlIHOCTI 3aJI€5KHO BiJl popMu
Ta 06'€MHOT0 BMICTY BKJIIOU€Hb. METOIM JOCIiKEHHS: 3arajbHi CIiBBiIHOIIEHHS Teopii IPY>KHOCTI, METOT,
iHTerpasibHUX repeTBopeHb Pyp'e, aHANMITUYHI Ta YUCJIOBI METOAU PO3B'SI3yBaHHS iHTErpajibHUX PiBHSIHb, KpUTEPii
MexaHiku pyiiHyBaHHs. CpOpMyJIbOBAHO PO3PAXYHKOBI MoJieli 1epOPMYyBaHHS Ta JIOKAJIbHOTO PyHHYBaHHS
BTOPMHHUX aJIIOMiHi€BUX CIIaBiB Ta 4aBYHiB. [1inxin 6a3yeTbCs Ha Aiarpamax po3TAry Makpo3pasKis, 110
MOJEJIIOIOTh iHTepMEeTasliJIHI BKIIIOUEHHSI B aJIlOMiHI€BUX CIIaBax Ta rpaditosi y 4aByHax. [1o6ynoBaHi CUHTYISPHI
iHTerpasibHi piBHSIHHS BiATIOBITHMX KPaloOBUX 3a/1ayY, [0 SIKUX 3BelleH] MpobaeMu JedopMyBaHHs PO3TSAIOM
PO3IJIAHYTUX MaTepiaiB 3 BKIOYeHHAMU. OTPUMaHi aHaITUYHI PO3B'A3KU iHTErpajibHUX PiBHAHD [IJIS1 BKJIIOYEHD Y
BUIJISZ] eJ1iNCcoiziB (MpoCcTOpoBa 3a/1a4a) Ta eJINciB (My10cKa 3a/1a4a). BCTaHOBI€HO iHTEHCUBHICTb 30BHILIHBOTO

HaBaHTa)KeHHS, 1[0 BUKJIMKAa€ MHOXXUHHE PyHHYBaHHS AUCIepCHOI a3y B maTepiasnax. Ha ocHOBI KoHIeNii



MEXaHiKM PyHHYBaHHS OTPMMAaHO PO3PaxXyHKOBi (POPMYJIN 4J1s1 IPOTHO3YBAaHHS IPAHMUL MIIJHOCTI, MapameTpa
tpimuHocTirikocTi KIC, rpanuni BUTprBasoCTi LUX MaTepiasiB 3ajIe’KHO Bif, 06'éMHOr0 BMICTy, po3MipiB Ta dpopmu
Ipyroi ¢asu. Pesynbraty gociigpkeHb BUKOPUCTAHO Y METAIyPrilHOMY BUDOOHUIITBI, 30KpeMa, Ha 3aropizbkoMmy

3aBOZi KOJIbOPOBUX CILJIaBIB.

2. Object of research - structurally inhomogeneous structural materials - secondary aluminum alloys, cast iron and
steel hrafityzovani. Objective: formulation of mathematical models and building design formula to predict the
characteristics of static and cyclic strength depending on the shape and volume content of inclusions. Research
methods: general relations of elasticity theory, the method of integral Fourier transforms, analytical and numerical
methods for solving integral equations, the criteria of fracture mechanics. Formulated computational models of
deformation and destruction of local secondary aluminum alloys and cast irons. The approach is based on charts
makrozrazkiv tension, simulating intermetalidni inclusion in aluminum alloys and carbon in iron. Constructed
singular integral equation corresponding boundary value problems, which reduced the problem of deformation of
the material in tension with inclusions. Analytical solutions of integral equations for particles as ellipsoids (spatial
task) and ellipses (plane problem). Determined the intensity of external load, causing multiple fracture in materials
dispersed phase. Based on the concepts of fracture mechanics obtained formulas to predict the boundary
strength, fracture toughness parameter K1S, endurance limits of these materials depending on the volume of
content, size and shape of the second phase. The research results are used in metallurgical industry, particularly at
the Zaporozhye plant of nonferrous alloys.
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