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Pedepar/anoTamis:

1. Y puceprauiiiHiil po60Ti BUKOHAHO aHaJli3 Cy4aCHMX METO/iB BUTOTOBJIEHHS KOMIIO3ULiTHMX IIOPOMIKIB 3
HAaHOCTPYKTYPHMMMU CKJIaIOBUMMU i BU3HAUEHI e(peKTUBHI TeXHOJIOTI] 1181 mociimkeHHs. Bynu orpumani
KOMITO3ULIiliHi TOPOLIKY Ha OCHOBI caMO(JIIOCIBHOI'O CILJIaBY 3 [0JlaBaHHs HaHopucrnepcHoro AlnOo 3a 10MOMOroo
(}i3sMYHOro METOAYy OTPMMAHHS KOMIIO3ULIIMHUX [IOPOLIKIB - MEXaHiYHe JIeTyBaHHS Y KYJIbOBUX MJIMHAX, SKe
IO3BOJISIE JOCATATH BUCOKOTO CTYIIE€HS OUCIEPIyBaHHS Ta PiIBHOMIPHOTO PO3MOAiNy KOMIIOHEHTIB. TakoxX B poOOTi
BHMKOPHCTOBYBaJIMCS IJIaKOBaHi MOPOLIKM OKCUAHOI KepaMiKH, SIKi OTPUMYBAJIMCh HAa 06J1ajHAaHHI iI0HHO-
IJ1a3MOBOTO HAaHECEHHsI ITOKPUTTIB. B po6GOTi 1okazaHo, 1110 OJHUM i3 Hal6inbII epEeKTUBHUX HATIPSIMIB €
3aCTOCYBaHHS I1J1a3MOBUX IIOKPUTTIB 3 BUKOPUCTAHHSIM KOMIIO3ULIMHUAX OPOLIKIiB 3 HAHOCTPYKTYPHUMU
CKJIQIOBUMU, $Ki 3a6e31edyoTh GOpMyBaHHS IisIbHOI, OHOPiLHOI CTPYKTYPH 3 MiBUIIEHUMHU (Pi3UKO-

MeXaHIYHUMMU BJIaCTUBOCTSIMU. Bu3HavyeHo, o TpaguLiiiHi nigxoau 1o GpopMyBaHHS IOKPUTTIB He 3aBXKAU



IO3BOJISIOTH 3a0€31eYnTy HeoOXiHMi1 piBeHb aaresii, BHOCOCTIMKOCTI Ta KOPO3iHOI CTIIKOCTi Yepe3 He[lOCTaTHIl
KOHTPOJIb MIKpO- Ta HAHOCTPYKTYpHU MaTepiany. Oco6MBY yBary B po60Ti IPUAiJIEHO NOCIIiIPKEHHIO IIPOLeCiB
(hOpMyBaHHS CTPYKTYPH IJIA3MOBUX MTOKPUTTIB [1PY BBEICHHI HAHOCTPYKTYPHUX KOMITOHEHTIB, $IKi BIIJIMBAIOTh Ha
MEXaHi3MM 3MIiLJTHEHHS MaTepiaily, 30KpeMa 3a PaxyHOK JUCIIEPCIMHOro 3MillHEHHS, 3MEHIIEHHS TIOPUCTOCTI Ta
IiBUIIEHHS WiTbHOCTI IOKPUTTIB. Y po60Ti HOCHiIKeHO (POPMYBaHHS MiKpO- Ta HAHOCTPYKTYPHY IOKPHUTTIB, iX
($a3oBuUil CKIIaT, MOPUCTICTb, aAre3iiiHy MilHICTb i TBepicTb. BCTaHOBIEHO 3aKOHOMIPHOCTI B3a€MO3B'SI3KY MK
CTPYKTYPHUMU XapaKTEPUCTUKAMU IIOKPUTTIB i iX 3HOCO- Ta KOPO3iiHOIO CTIMKiCTIO. [lJ1s1 OCIIII)KEHHS CTPYKTYPH i
BJIACTMBOCTE! MOKPUTTIB BUKOPUCTAaHO KOMILJIEKC Cy4aCHUX METO/IB: CKAaHYBAJIbHY €JIEKTPOHHY MiKPOCKOIIIIO,
METOJI BUMIipPIOBAHHSI MiKPOTBEPOCTI, Tp16OJIOTidHi BUIIPOOYBaHHS Ta KOPO3ifiHI JOCIIIPKEHHS B arpeCUBHUX
cepepoBumax. OTpUMaHO €KCIIEPUMEHTANbHI JaHi 010 BIVIMBY HAHOCTPYKTYPHUX CKJIaZOBUX Ha MEXaHi3MU1
3HOLIYBaHHS Ta KOPO3i1HOrO PyMHYBaHHS IOKPUTTIB. BCTAaHOBJIEHO, 1110 BBEIEHHSI HAHOCTPYKTYPHUX KOMIIOHEHTIB
IO3BOJISIE TIABUIIUTY 3HOCOCTIMKICTh IOKPUTTIB 32 PaXyHOK 3MiHU MEXaHi3MiB pyIHYBaHHS, 3MEHILIEHHS
iHTEHCUBHOCTI abpa3nBHOT0 3HOIIYBAaHHS Ta IIiIBULLIEHHS ONIOPY YTBOPEHHIO TpiluH. [TokasaHo, 1110 Kopo3siiiHa
CTilIKiCTb IIOKPUTTIB 3pOCTa€ BHACJIJOK 3MEHIIEHHS IOPUCTOCTI Ta 30i7bIIE€HHS KOTe3ifHOoi MillHOCTI. ¥
IYcepTaLiiiHiil po6oTi 3aIIpONIOHOBAHO MiAXiA 7o onTuMizanii KibKOCTi HAHOCTPYKTYPHUX (a3 3 METOI0
(opMyBaHHS IOKPUTTIB i3 3aJaHUMU BJIACTUBOCTSIMU. BCTaHOBJIEHO, 1110 BBEAEHHS! HAHOCTPYKTYPHUX KOMIIOHEHTIB
IO3BOJIsSIE MiABULIMTY 3HOCOCTIMKICTh IOKPUTTIB 32 PaXyHOK 3MiHU ME€XaHi3MiB pyIHyBaHHS, 3MEHIICHHS
iHTEHCUBHOCTi aOpa3nBHOTO 3HOIIYBAHHS Ta MiIBULLIEHHS ONOPY YTBOPEHHIO TPiluH. [loka3aHo, M0 Kopo3iiiHa
CTIMKICTb IOKPUTTIB 3pOCTa€ BHACIIZOK 3MEHIIEHHS IIOPUCTOCTI Ta. 3allpOIIOHOBAHI TEXHOJIOTIYHI PilleHHS MOXYThb
OyTH BUKOPUMCTaHi 1181 MiABUILLEHHS] peCypPCy po60THU AeTaeil MallliH, BiIHOBJIEHHS 3HOLIEHUX II0BEPXOHb Ta
3aXMCTy KOHCTPYKIIiii BiJl KOPO3ifHOTO PyHYBaHHS y MalIMHOOYJyBaHHi, €HEPreTulli Ta iHIIMX raxyssax

[IPOMUCJIOBOCTI.

2. The dissertation analyzes modern methods for producing composite powders with nanostructured components
and identifies effective technologies for their investigation. Composite powders based on a self-fluxing alloy with
the addition of nano-dispersed AloOn were obtained using a physical method of powder preparation—mechanical
alloying in ball mills, which ensures a high degree of dispersion and uniform distribution of components. In
addition, clad powders of oxide ceramics produced using ion-plasma coating equipment were used in the study. It
is shown that one of the most effective approaches is the application of plasma coatings using composite powders
with nanostructured components, which provide the formation of dense and homogeneous structures with
improved physical and mechanical properties. It is determined that conventional approaches to coating formation
do not always ensure the required level of adhesion, wear resistance, and corrosion resistance due to insufficient
control of the micro- and nanostructure of the material. Special attention is paid to the study of structure
formation processes of plasma coatings with the introduction of nanostructured components, which affect
strengthening mechanisms, in particular through dispersion strengthening, reduction of porosity, and increase in
coating density. The formation of micro- and nanostructure of coatings, their phase composition, porosity,
adhesion strength, and hardness were investigated. Regularities of the relationship between structural
characteristics of coatings and their wear and corrosion resistance were established. To study the structure and
properties of coatings, a complex of modern methods was used: scanning electron microscopy, microhardness
measurement methods, tribological tests and corrosion studies in aggressive environments. Experimental data
were obtained on the influence of nanostructural components on the mechanisms of wear and corrosion
destruction of coatings. It was established that the introduction of nanostructured components increases the wear
resistance of coatings by changing fracture mechanisms, reducing the intensity of abrasive wear, and increasing
resistance to crack formation. It is shown that corrosion resistance improves due to reduced porosity and the
formation of a more stable passive film. 6 The dissertation proposes an approach to optimizing the content of
nanostructured phases in order to form coatings with predetermined properties. It is established that the
introduction of nanostructured components improves wear resistance by modifying fracture mechanisms,
reducing abrasive wear intensity, and increasing crack resistance. It is shown that corrosion resistance increases

due to reduced porosity and the formation of a more stable passive layer. The proposed technological solutions



can be used to extend the service life of machine parts, restore worn surfaces, and protect structures from
corrosion degradation in mechanical engineering, power engineering, and other industrial sectors.
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