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2. Electric arc spraying of composite copper-based coatings with pseudoalloy structure.

Pedepar:

1. Incepralist NpUCBsY€Ha AOCHIIPKEHHIO IpoLecy (OPMYBaHHS IOKPUTTIB 3 IICEBIIOCIIJIABHOIO CTPYKTYPOIO B
yMOBax ejiektpoayrosoro HanunenHs (EJIH) 3 3acrocyBaHHSIM Pi3HOPIIHUX IPOTSIHMX Marepiasis. JoCimpKeHHs
MIPOBOAUIY 3 BUKOPUCTaHHAM cuctem Cu-Fe, Cu-Al, Cu-Mo, 1m0 Binpi3HAIOTHCA 32 BUAAMU Mi>k(a3HOi B3aeMoii.
JI7151 BCTAaHOBJIEHHS XapaKTePy B3a€MO3B's13Ky MK YMOBaMU HallWJIEHHS 3 TpoLiecoM (OPMYBaHHS IICEBIOCIITIaBHUX
IIOKPUTTIB BUKOPUCTOBYBAJIM METOJ, MATEMAaTUYHOTO IIJIAHYBaHHSI €KCIIEPMMEHTY. BCTaHOBJIEHO 3aKOHOMIPHOCTI
3MiHU JUCTIIEPCHOCTI YaCTUHOK IPOAYKTIB PO3NUJIEHHS Pi3HOPIAHUX OPOTIB B 3a71€KHOCTI Bifg, peskxumiB EJJH,
BA3HAYEHO CTYIIiHb BIJIMBY [1APaMETPiB HAIMJIEHHS Ha CTPYKTYPY i BIACTUBOCTI IICEBHOCIIJIABHUX ITOKPUTTIB.
BcTaHOBIIEHO, IO B [IPOLECi IEPEHECEHHS] 0 OCHOBU NMPOAYKTiB posnuiieHHs ApoTiB Cu i Fe, Cu i Al, BinoyBaeTbcs
MiX(pa3Ha B3aeMOIisl PO3IJIABJIEHUX KPaIleJslb 3 yTBOPEHHSIM YaCTHHOK IICEBIOCIIABHOI CTPYKTYPU. B pesysbrarti
EJIH pisHopinHux npotis oTpumani nokpurtsa Cu-Fe, Cu-Al, Cu-Mo 3 nceBgocniaBHOI CTPyKTypoto. Byso



BUSIBJIEHO, 110 B OKPUTTsX Cu-Fe B pe3ysbTaTi HalWIEHHs 3 TEMJIOBKIAJEHHsIM B 1potu 1,5-2,2 MK /Kr
BiZOyBa€eTbCs 3BHWKEHHS BiTHOCHOTO BMICTY Mifli B TOKPUTTI 32 paxyHOK ii BuniapoByBaHHS. [Ipu popmyBaHHi mapy
nokpuTTst Cu-Al ciocTepiraeTbcs osiBa NPOLYKTiB B3aEMOII Mii i ayoMiHilo 3 yTBOpeHHSIM iHTepMeTasnigHux ¢as.
Po3po6s1eH0 0CHOBHI NpuHUUIN TeXHOJIOTil EJJH NOKPHUTTIB 3 ICEBIOCITIaBHOIO CTPYKTYPOIO. 3alIpOIIOHOBAHO
nizxoau 0o BUOGOPY CKIIALIB MCEBIOCIIABHUAX IOKPUTTIB Pi3HOro (PYyHKIiOHATIBLHOrO Npr3HaYeHHs. Ha nigcrasi
nposefieHUx excriepumenTis 1o EJTH ncesnocnnaBHux nokputtiB Cu-NiCr, Cu-niopomkosuii gpit [1[I(Fe-FeB) i
Pe3yJbTaTiB JOCIiIKEHHS BIaCTUBOCTEH, PO3PO0JIEH] IOKPUTTSI PEKOMEH0BaHI BUKOPUCTAHHS 3 METOIO
IiBUIIEHHS CTIKOCTI CTIHOK KPUCTaJIi3aTOPiB MAlIMH Ge3[1€PEPBHOTO JIUTTS 3arOTOBOK. Po3po6sieHi nokputts Cu-
[1I(Fe-FeB) ycmimmHO 3aCTOCOBYIOTHCS [J151 IiBUILLIEHHS pecypcy po6oTy GPUKLINHUX AUCKIB KOPOOKY Iepenay

€KCKaBaTOPHOI TEXHIKU.

2. The thesis is devoted to the study of the process of coatings formation with a pseudoalloy structure in the
conditions of electric arc spraying (EAS) using dissimilar wire materials. The studies were carried out using Cu-Fe,
Cu-Al Cu-Mo systems which have different types of interphase interaction of the components. Method of
mathematical planning of the experiment was used to study the character of the relationship between the spraying
conditions and the process of pseudoalloy coatings formation. The regularities of the change in the dispersion of
the products of dissimilar wires atomization depending on the EAS modes were established. The degree of
influence of the spraying parameters on the structure and properties of pseudoalloy coatings was determined. It
was established that during the transfer of the atomization products of Cu and Fe, Cu and Al wires to the substrate
interphase interaction of molten droplets occurs with the formation of particles of a pseudoalloy structure.
Coatings of Cu-Fe, Cu-Al, Cu-Mo with a pseudoalloy structure were obtained as a result of EAS of dissimilar wires.
It was found that the relative copper content in the Cu-Fe coatings is decreased due to its evaporation as a result
of spraying with heat input in the wire of 1.5-2.2 MJ /kg. During the formation of the Cu-Al coating layer the
appearance of the interaction products of copper and aluminum with the formation of intermetallic phases is
observed. The basic principles of EAS technology for production of the coatings with a pseudoalloy structure were
developed. Approaches to the choice of compositions of pseudoalloy coatings for various functional purposes were
proposed. Based on the experiments of the of pseudoalloy coatings Cu-NiCr, Cu-flux-cored wire (FCW(Fe-FeB))
and the results of the study of its properties the developed coatings are recommended for application in order to
increase the resistance of the walls of molds for continuous casting machines. The developed Cu-FCW(Fe-FeB)
coatings are successfully used to increase the service life of the friction discs of the excavator gearbox.
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