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Tema guceprauii:
1. 3aKOHOMIPHOCTI BIZIMBY CTPYKTYPHU Ha XapaKTEPUCTUKU ONIOPY YTOMU KOMIIO3ULIMHUX METAJIEBUX MaTepiaiB

2. Regularities of the Influence of the Structure on the Fatigue Characteristics of Composite Metallic Materials

Pedepar:

1. Po6oTa npucBsueHa BU3HAYEHHIO 3aKOHOMIPHOCTEN BILJIMBY CTPYKTYPH Ha XapaKTE€PHUCTUKU ONOPY YTOMU
KOMITIO3ULIITHMX METaiYHMX MarepiauiB. Ha 0CHOBI TepMO-KiHETUYHOI TE€OPii Ta Teopii AUCIIOKaLii 115
MIKPOKPUCTaJIiYHUX i MiKpOIIapyBaTHUX KOHAEHCOBAHMX MaTepiasiB Ha OCHOBI Mifi i HiKeJt0 OTpuMaHi
€KCIIEPUMEHTAJIbHI 1 aHAITUYHI 3aJ1e5KHOCTI LIMKJIIYHOI JOBrOBIYHOCTI Bifl [TapamMeTpiB CTPYKTYpu. Ha 0CHOBI
mogeni Xosta-Tlerya a1 MiKpOKpUCTaIiYHUX MaTepiaiB OTPMMaHi eKCIIEpMMEHTAJIbHI | aHAJIITUYHI 3a71€KHOCTI
rpaHulli BATPUBAJIOCTI Ta TEKYYOCTI Bifj CEpeIHbOTO PO3Mipy 3€pHa y cTymneHi -1. [IokasaHo, 1o Lie Bifnosigae
piBHsIHHIO TuIy Xosa-TleT4ya npy yMoBi, o KoedillieHT 11boro piBHSHHS nponopuiiHuil D-0,5. OTpumani

aHaJIITUYHI 3aJ1E5KHOCTI HANIPYKEHHA PYVHYBaHHS Bif LIMKJIIYHOI JOBrOBIYHOCTI Ta pO3MIipPy CTPYKTYPHOTO

esieMenTa. JJoCiIpKeHO BILIMB ITOPYCTOCTI i MapaMeTPiB CTPYKTYPU Ha OIlip YTOMU, MOAYJIb IIPYKHOCTI i IEKPEMEHT

KOJIMBaHb BUCOKOIIOPUCTUX CII€YEHUX MaTepiajliB Ha OCHOBI ITOPOUIKiB, AUCKPETHUX BOJIOKOH i KOMipKOBO-



IIOPUCTUX MaTepiaziB. Po3paxoBaHa 3aJ1€XHICTb PYKHOI FPAaHUYHOI HMKIIIYHOI AedopMallii i rpaHulLli BATPUBAJIOCTI
Bif mopucTocTi i napameTpiB cTpyKTypu. JocigkeHi B po6oTi i BimoMi KOHCTPYKLiHHI MaTepiasiu poaHasizoBaHO
3a KpUTepiem BiOponePpopMaTUBHOCTI, 3alIpONIOHOBAHUM Y po0OoTi. [lokasaHa nepesara 3a LM [TOKa3HUKOM

BHACOKOIIOPUCTUX MaTepiasliB y MOPiBHAHHI 3 MATPUYHUM — MiZIIO.

2. The work is devoted to the determination of regularities of the influence of the structure on the fatigue
characteristics of composite metallic materials. On the basis of the thermokinetic and dislocation theories for
copper- and nickel-based microcrystalline and microlayered condensed materials, experimental and analytic
dependences of the cyclic life on the structural parameters were obtained. On the basis of the Hall-Petch model
for microcrystalline materials, experimental and analytic dependences of the fatigue limit and yield point on the
minus first power of the mean grain size were obtained. It was shown that this dependence corresponds to the
Hall-Petch - type equation provided that the coefficient of this equation is proportional to D-0.5. Analytic
dependences of the fracture stress on the cyclic life and size of the structural element were obtained. The
influence of the porosity and structural parameters on the fatigue resistance, modulus of elasticity, and decrement
of vibrations of highly porous sintered materials on the base of powders, discrete fibers and cell-porous materials
was investigated. The dependence of ultimate elastic cyclic strain and fatigue limit on the porosity and structural
parameters was calculated. The materials investigated in the present work and known structural materials were
analyzed with respect to the vibrodeformability criterion, which was proposed in the work. An advantage of highly
porous materials over a copper matrix material in terms of this parameter was shown.
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