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2. The effect of copper and nickel on the formation of plasma electrolytic layers in the aluminum thermal spray
coatings

Pedepar:

1. PoboTa npucssueHa JOCiIKeHHIO BIJIMBY JIeTyBaJIbHUX €JIEMEHTIB (Mifli Ta HiKeJI10) B ra30TepMiYHUX OKPUTTSIX
Ha MEXaHi3M IJIa3MOEJIEKTPOJIITHOrO OKCAYBaHHS Ta (Pi3MKO-MexXaHiuHi XapaKTE€PUCTUKHU I1J1a3MOEJIEKTPOJITHAX
(TITEO) mapis. Briepiie BCTaHOBJIEHO, 1O B IIPOLIECI CUHTE3Y aJIIOMiHi€BUX ra30TE€PMIUYHUX [TOKPUTTIB, JIETOBAHUX
METaJlaMU, OKCUJIU SIKMX BiIHOBJIIOIOTbCS PO3IJIABOM aJIIOMIHIIO B MJIa3MOBOMY KaHaJjli, CAHTE3YIOTbCSI HE OKCUIHI
IapH, @ METaJ0-OKCUIHI KOMIIO3ULiliHi apy Ha OCHOBI KOPYHAY i3 BKJIIOUEHHSIMU IIJIACTUYHOTO MeTainy. Bonu
MaloTh HifiBUILEH] TpUOOIOTiUHI XapaKTEPUCTUKU Ta 3HOCOCTIMKICTh 3a UK/IIYHUX Ta yIAPHUX HaBaHTaXXEHb.
OnTuMasnpHUN BMICT Mifi Ta HiKe0 cTaHOBUTH 5...10 Mac.%. Ha 0CHOBI TepMOAMHAMIYHUX PO3PaxyHKIB Ta
€KCIIEPMMEHTAJIBHOI iX anpobaltiii po3po6yieHO MoZei CUHTe3y Mifib- Ta HikeabmicTkux [TEO mapisB Ha jleroBanux
ra3oTepMiuyHUX IOKPUTTSIX B IPOLEC] iX M1a3MOEJIEKTPOJIITHOI O6POOKY B JIy)KHUX €JIEKTPOJIiTaX. BcTaHOBIEHO
IIOCJIiIOBHICTh peakliiii, 0 BiIOyBalOThCS B IJIa3MOBUX KaHaJax, Ta B3AEMO3B'SI30K MK €eHepriero OguHUIHOTO

IJ1Ia3MOBOTO po3psay npu cuHresi [IEO mapy ta po3mMipom MeTaneBUX BKIIOYEHb B HbOMY. Briepiie nokasaHo, mo 3a



IPaHMYHOrO MAallleHH4 Mif, yac GpuKLiiHOi B3aemoaii mapu tepts — [IEO map 3 BKIIOYEHHSIM JMCIIEPCHUX
BKJIIOYEHb Mifi (A1CK) — 4aByH (BKJ1a/1Ka) 32 HAsIBHOCTI B MacTui 10 1 % BOOHOTO pO3YMHY IJlillepuHy (2,5%-r0)
peaizyeTbcs epeKT BUbipKOBOrO MacOIE€PEHOCY, BHACINOK SIKOro KoedillieHT TepTs Ta BEJIMYMHA 3HOCY

3MEHIIYIOTbCSI HA TIOPSJIOK.
2. The work is devoted to the study of the influence of alloying elements (of the copper or nickel) inside thermal
spray coatings on the mechanism of the plasma-electrolytic oxidation and on the physical and mechanical
characteristics of the PEO layers. It was first established that during the synthesis of aluminum thermal spray
coatings alloyed by such metals, whose oxides are restored by an aluminum melt in the plasma channels, the metal
oxide composite layers based on the corundum with the ductile metal inclusions (of the copper or nickel) are
synthesized instead the simple oxide layers. Such composite layers have enhanced of the tribological
characteristics and wear resistance at the cyclic and impact loading. The optimum content of the copper or nickel
in the layer was 5...10 wt. %. Based on thermodynamic calculations and their experimental approbation, the models
for the synthesis of copper- and nickel-containing oxide layers on the alloyed of thermal sprayed coatings during
their plasma-electrolytic treatment (micro arc oxidation) in alkaline electrolytes have been developed. It was
established the sequence of the reactions occurring in the plasma channels and the relationship between the
energy of a single plasma discharge during the synthesis of the PEO layer and the size of the metallic inclusions in
it. It was first revealed the selective mass transfer effect at the conditions of the boundary lubrication during
frictional interaction of a friction pair - a PEO layer with the inclusion of dispersed copper inclusions (as a disk) - a
cast iron (as a liner) - in an oil with addition of 1% aqueous glycerin solution (2.5% vol.). As a result of this effect the
coefficient of friction and the amount of wear of a liner was reduced by an order of magnitude.
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