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Pedepar:

1. Y po6oTi Ha npukiazi BakyyMHUx KoHJeHcaTiB ['TIK-meTasnis (Migp, Hikesnp) i O1JK-3asi3a nposeneHo
IOCJIiI)KEHHS B3a€MO3B'S13KY MK XapaKTepUCTUKAMU MIKPO- Ta CyOCTPYKTYPU Ta MEXaHIYHMMU BJIACTUBOCTSIMU
MarepiasiB npu iX CTATUYHUX Ta AVHAMIYHUX HABAHTKEHHSX. Bliepuie 1oka3aHo, o AUCUIIATUBHI BIACTUBOCTI
LMX METAJIiB BUBHAYAIOTHCS HE JIMIIE BEJIMYMHOIO 3€PHA, aJle i TUIIOM Ta PO3MIPpOM XapaKTE€PHUX €JIeMEHTIB
CyOCTPYKTYpPH: IJ1s1 HAHOCTPYKTYPOBaHUX METaJIiB, 30KpeMa 3 M0JIilOMEHHOIO CyOCTPYKTYPOIO, XapaKTE€PUCTUKU
PO3CisIHHS MeXaHIYHOI eHeprii AKiCHO BiIpi3HAIOTLCA Bif, BIINOBIIHUX XapaKTEPUCTUK ii pO3CisIHHA
KPYITHO3€PHUCTUMU (MOHOJOMEHHUMMU) METajIaMU 3 JUCJIOKALIHOIO CyOCTPYKTYpOIO. Lle posiBIsieThCS B 3MiHi
THUITy KPUBUX aMILIITYHOI 3aJIEXKHOCTI lorapugMidyHOro gekpemeHTy KoausaHs (JIIK) 3 napabosiyHoro Ha cnado
3pPOCTalOYy JIiHIMHY 3aJI€XKHICTh, & TAKOXK B PIBHOMIPHOMY MifBUILIEeHH] 3Ha4eHb JIJJK B IMPOKOMY iHTEepBasli
aMIutiTyz, gedopmMallii Ipy HarpiBaHHI KOHAEHCATY i iX CTIMKICTIO MO0 UMK/IIYHUX HABAaHTaXEHb. 3pOCTaHHS PiBHS

IemridyBaHHS METaJIB [1pY 3MEHIIEeHH] pO3Mipy XapaKTepHHUX €JIEMEHTIB iX MIKpDOCTPYKTYpH CYIIPOBOMKY€ETbCSI



3POCTaHHSM X MilHOCTI. Take noenHaHHs MiLIHOCTI Ta BUCOKOI AeMI(PY040i 30aTHOCTI ([]3) B HAHOCTPYKTYPOBAaHUX
MeTajiaX 3yMOBJIEHE MaCIITaOHUM (PAKTOPOM Ta TEPMIYHO aKTUBOBAaHMMHU NPOL,ECAMU aTOMHOI Iepedy10BU Ha
IpaHMLISIX 3€peH Ta cyO3epeH. Ha 1iii nifcrasi 060rpyHTOBAaHO MOXJIMBICTh CTBOPEHHS TBEPIUX BUCOKOIEMIIPYIOUNX
MarepiasiB Ha OCHOBI HAHOKOMIIO3UTIB, SIKi ITOE€HYIOTh BUCOKY TBEPAICTb Ta BUCOKY 3. JOCIiIKEHO CTIMKICTh
11010 BTOMHOI'O PYMHYBaHHS TUTAHOBUX IiJKJIA[0K 3 TIOKPUTTSIMU Ha OCHOBI HAHOCTPYKTYPOBAaHMX MaTepiasiB IIpu
3HAKO3MiHHii1 gedopmaliii. Briepuie 3arpornoHoBaHa JBoMAapoBa CTPYKTypa IOKPUTTS IJ1s1 TOHKOCTIHHUX TUTAHOBUX
JeTasieil (JIonaTky KoMIpecopa razoTypoiHHOTO JBUTYHA), SIKE CKJIAZJa€ThCSl 3 BHYTPIIHBOTO (HUKHBOTO) IIPOIIAPKY
Ha OCHOBI HAaHOJBIMTHMKOBOI Mili Ta 30BHIIIHBOTO TBEPAOrO APy Ha OCHOBI BUCOKOAeMII(Ppyodoro cnnasy Al-Cr-Fe,
i ssKe 3a6e3redye JIoNaTkaM BUCOKY TBEPiCTh IIOBEPXHi, BUCOKY [I3, HE OPYLIYI0UU CTiMKIiCTh JIONIATKU IOJ0
BTOMHOTO Py/MHYBaHHs IIpY LUKJIiYHIN nedpopmaliii .

2. In the work investigation of the interrelation of micro- and substructure characteristics and mechanical
properties of materials under their static and dynamic loading is performed in the case of vacuum condensates of
FCC-metals (copper, nickel) and BCC-iron. It is shown for the first time that dissipative properties of these metals
are determined not only by grain size, but also by the type and size of characteristic substructural elements: for
nanostructured metals, in particular, those with polydomain structure, mechanical energy dissipation
characteristics differ qualitatively from the respective characteristics of its dissipation by coarse-grained
(monodomain) metals with dislocation substructure. This is manifested in the change of the type of curves of
amplitude dependence of logarithmic damping decrement (LDD) from parabolic to gently rising linear dependence,
as well as in uniform increase of LDD values in a broad range of deformation amplitudes at condensate heating and
their resistance to cycling loads. Increase of metals damping level at reduction of the size of characteristic
elements in their microstructure is accompanied by increase of metal strength. Such a combination of strength
and high damping capacity (DC) in nanostructured metals is due to the scale factor and thermally activated
processes of atomic rearrangement on grain and subgrain boundaries. This was the basis for substantiation of the
possibility of creating hard high-damping materials based on nanocomposites, which combine high hardness and
high DC. Fatigue fracture resistance of titanium substrates with coatings based on nanostructured materials was
studied at alternating strains. A bilayer coating structure for thin-walled titanium parts (GTE compressor blades)
was proposed for the first time. This coating consists of a lower layer (bond coat) based on nanotwinned copper
and outer hard layer based on high-damping Al-Cr-Fe alloy, and ensures a high surface hardness of the blades and
high DC, without violating the fatigue fracture resistance of the blade under cyclic deformation.
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