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2. Scientific and Technological Bases of Plasma-electrolytic Formation of Heterooxide Coatings for
Ecotechnologies

Pedepar:

1. O6’eKT mocCiI>)KeHHs O eJIeKTPOXiMivHi Ta XimMiuHi npouecu Ha MXk(as3oBill MeXi Ta B OKCUIHOMY IIapi npu
¢dhopmMyBaHHi reTepOOKCUIHUX IIOKPUTTIB Ha CIIJIaBaxX ajioMiHiio i Tutany. [IpegMer DOCTigKeHHs — CTafilHICThb i
3aKOHOMIPHOCTI IpolieCcy IOBepXHEeBOi 0OpPOOKM CIJIaBiB aJIIOMIHIIO Ta TUTAHY Y JIy’KHUX PO3YMHaX €JIeKTPOJITIB,
TEXHOJIOTI4HI TapaMeTpH I171a3MO-€JIeKTPOJIITHOrO OKCUIyBaHHS, CKJIaJl, CTPYKTypa Ta QyHKIiOHa/IbHI BJaCTUBOCTI

reTePOOKCUIHUX NOKPUTTIB. MeTa JOCTiIKEHHS — pO3p0o0Ka HAyKOBUX 3aCajl TEXHOJIOTI] M71a3MO-€JIEKTPOJIITHOTO



(popMyBaHHS reTEpOOKCUIHUX ITOKPUTTIB 3aJaHOTr0 CKIany i PyHKI[iOHATIbHUX BIACTUBOCTEN 151 EKOTEXHOJIOTIH.
MeTony nOCIiI>)KEHHS O BOJIbTAMIIEPOMETPIsl, EHEProAuCePCiliHa pEHTIeHIBCbKa CIIEKTPOMETPIsl, CKaHiBHA
€JIEKTPOHHA MiKPOCKOIIisl, CKaHiBHa 30HI0Ba MiKPOCKOIIisl, pEHTIeHiBChKa A1(DPAKTOMETPisl, CIEKTPOCKOTIist
€JIEKTPOLHOrO imrnenancy. TeopeTuyHi i NpakTUYHi pe3ybTaTy O BCTAHOBJIEHO 3aKOHOMIPHOCTI Ta CTaifHICTh
CHHTE3y B OJHOMY TE€XHOJIOTIYHOMY ITPOLIECi T€TEPOOKCUIHNX ITOKPUTTIB I1J1a3MO-€JIEKTPOJIITHUM OKCHIyBaHHSIM
6araTOKOMIIOHEHTHUX CILJIaBiB ajllOMiHilO (TUTaHy) 3 MiHiMi3alli€l0 BMICTY iX JleryBajIbHUX €JIEeMEeHTIB, yTBOPEHHSIM
PO3BMHEHOI MOHOOKCHIHOI MaTpHULi MEeTaly-HOCi4 Ta iHKOPIIOpaLi€lo LiIbOBUX JOINYBaJbHUX KOMIIOHEHTIB.
Po3po6s1eHO BapiaTHUBHI CXE€MMU IJ1a3MO-€JIEKTPOJIITHOI 0OPOOKY 6araTOKOMIIOHEHTHUX CIIABiB a/IIOMiHiI0 Ta
TUTaHy Y po3unHax nudocdaris i3 MiHiMizaliero BMICTY JieryBajibHUX €J1eMEHTIB y I0BEPXHEBUX IIapax Ta
(OpMyBaHHSIM reTEPOOKCUAHUX IIOKPUTTIB 3 KOOAJIbTOM Ta MAHTaHOM i3 33JaHUMU QYHKLiOHATbHUMU
BJIaCTMBOCTsIMU. HoBM3HA 0 EKCIEPMMEHTA/ILHO NOBEAEHO TillOTe3U U0I0 TOMOTeHi3allii NoBepxHi
6araTOKOMIIOHEHTHUX CIUIaBiB aynoMiHio (AK12ZM2MrH, 116, AMu) i1 Tutany (OT4-1) Ta popMyBaHHS 3ajlaHOTO
pesibey OKCHUIHOI MaTpULi MaTepiasly OCHOBY IJIa3MO-€JIEKTPOJIITHUM OKCUAYBAHHSIM Y JIY)KHUX PO3YMHAX
IrdocdariB Ta CUHTE3y F€TEPOOKCUAHMX [IOKPUTTIB i3 3aJaHUMU (PYHKILIOHAJIbHUMU BJIACTUBOCTSIMMU 32
IIPUCYTHOCTI CIIOJIyK MaHTaHy Ta KOOaIbTy. BU3BHaY€HO BIIUB CKJIafly €JIEKTPOJIITIB Ta PEXKUMIB [1J1a3MO-
€JIEKTPOJIITHOI 06pOOKY Ha esleMeHTHUH, (a30oBuil ckiag, Ta MOpGOJIOTiio MOBepxHi COOPMOBAHUX TOKPUTTIB;
IIOBEJEHO MO>XJIMBICTh K€PYBaHHS CKJIaZoM, MOpdoJorieo Ta Tornorpadieo OKCUAHUX ITOKPUTTIB BapiloBaHHSIM
CKJIJly €JIEKTPOJIITY i 32aCTOCYBaHHSIM PEXXUMY «CIIaJAI04do0i OTYKHOCTI». CTyliHb YIIPOBAIKEHHS O IPOBELEHO
BUIIPOOYBAHHS J1JaOOPATOPHUX 3Pa3KiB Ta €KCIIEPUMEHTAILHAX BUPOOIB 3 PO3POOIEHMMU IIOKPUTTSIMU Y
XapkiBcekomy HIAEKL MBC Ykpainu, AT «YKPHAOIXIMMAIILY, kadenpi ABUTYHIB BHYTPilIHbOTO 3ropsiHHs HTY
«XTIIl». Cpepa BUKOPUCTAHHS O TEXHOJIOTIS €J1EKTPOXiMiUHUX BUPOOHUIITB, Y HAYKOBO-JOCIAHUX IHCTUTYTax Ta

HaBYaJIbHOMY IPOLIECI.

2. The object of research is chemical and electrochemical processes in the volume of electrolyte, oxide coating and
interface in the formation of heteroxide coatings on aluminum and titanium alloys. The subject of research is the
mechanism of the surface treatment of aluminum and titanium alloys in alkaline solutions of electrolytes,
technological parameters of plasma-electrolyte oxidation, composition, structure and functional properties of
heteroxide coatings. The purpose of the study is to develop the scientific basis of the technology of plasma-
electrolyte formation of heteroxide coatings of a given composition and functional properties for eco-
technologies. Research methods o voltammetry, energy dispersion X-ray spectrometry, scanning electron
microscopy, scanning probe microscopy, X-ray diffractometry, electrode impedance spectroscopy. Theoretical
and practical results - it has been established the regularities and stages of synthesis in one technological process
of heteroxide coatings by plasma-electrolyte oxidation of multicomponent alloys of aluminum (titanium) with
minimization of the content of their alloying elements, formation of the developed monoxide matrix of carrier
metal and incorporation of target additives. It has been developed the various schemes of plasma-electrolyte
treatment of multicomponent alloys of aluminum and titanium in solutions of diphosphates with minimization of
the content of alloying elements in surface layers and formation of heteroxide coatings with cobalt and manganese
with the set functional properties. The novelty —experimentally proven the hypotheses of the aluminum
(AK12M2MgN, D16, AMc) and titanium (OT4-1) multicomponent alloys surface homogenization and the formation of
a given relief for the oxide matrix of the base material by plasma-electrolytic oxidation in alkaline solutions of
diphosphates and synthesis of heterooxide coatings with manganese and cobalt. The influence of composition of
electrolytes and plasma-electrolyte treatment on elemental, phase composition and surface morphology of the
obtained coatings has been determined. The possibility of controlling the composition, morphology and
topography of oxide coatings by varying the composition of the electrolyte and the use of the "decreasing power"
mode has been proved. The realization degree consist of the laboratory samples and experimental items with
developed coatings pilot test in Kharkiv Research Forensic Center of the Ministry of Internal Affairs of Ukraine, JSC
«UKRNDICHIMMASH» and the Department of Internal Combustion Engines NTU «KhPI». The branch of this
research application is the technical process of electrochemical production, Research Studies Institutes and a
educational process.
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