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1. HaykoBO-TeXHOJIOTI4Hi 3aCa/iy [171a3MO-€JIeKTPOJIITHOTO (POPMYBaHHSI [€TEPOOKCUIHUX IIOKPUTTIB IJIs1

€KOTEXHOJIOTIN

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

Pedepar:

1. O6’eKT mocCiIKeHHs 0 eJIeKTPOXiMivHi Ta XimMiuHi npouecu Ha Mixk¢aszoBiil MeXi Ta B OKCUIHOMY 1api npu
(opMyBaHHi reTeEpOOKCUIHUX IIOKPUTTIB Ha CIIJIaBax ajioMiHilo i Tutany. [IpegMeT JoCligpKeHHs — CTafilHICTB i
3aKOHOMIPHOCTI IIPOLIECY IOBEPXHEBOI 0OPOOKM CILIABIB aJIIOMIHIIO Ta TUTAHY Y JIy’)KHUX PO3YMHAX €JIEKTPOJITIB,
TEXHOJIOTIYHI ITapaMeTpy I1JIa3MO-€JIeKTPOJIITHOrO OKCUIyBaHHS, CKJIal, CTPYKTypa Ta QyHKIiOHA/IbHI BIACTUBOCTI
reTepOOKCUIHUX IIOKPUTTIB. MeTa oClifpKeHHs — po3po0Ka HayKOBUX 3acajl TEXHOJIOTI] M171a3MO-€eJIeKTPOJIiITHOTO
(pOpMyBaHHS T€eTEPOOKCUIHUX ITIOKPUTTIB 3aJaHOTO CKJIaAy i QyHKIIOHAIBHUX BIACTUBOCTEN 117151 €EKOTEXHOJIOTIN.
Metonu nocnigKeHHs 0 BOJIbTAMIIEPOMETPIis, EHeProJUCIIepCiiiHa PEHTTEHIBCbKA CIIEKTPOMETPIs, CKaHiBHA

€JIEKTPOHHA MiKPOCKOITisl, CKaHiBHa 30HI0Ba MiKPOCKOIIisl, pEHTT€HiBChKa AM(DPAKTOMETPisl, CIEKTPOCKOTIisT



€JIEKTPOAHOrO iMnenancy. TeopeTryHi i IpakTU4Hi pe3yJIbTaTy 0 BCTAHOBJIEHO 3aKOHOMIPHOCTI Ta CTafifHICTh
CHUHTE3Y B OJHOMY TEXHOJIOTIYHOMY IIPOLIECi T€TEPOOKCUIHUX TIOKPUTTIB I7Ia3MO-€JIEKTPOJIITHUM OKCULYBaHHSIM
6araTOKOMIIOHEHTHUX CILJIaBiB ajlOMiHilO (TUTaHy) 3 MiHiMi3alli€l0 BMICTy iX JIeryBaJIbHUX €JIEMEHTIB, yTBOPEHHSIM
PO3BMHEHOI MOHOOKCHIHOI MaTpHULl MEeTaly-HOCid Ta iHKOPIIOpaLi€lo LiIbOBUX JONYBaJbHUX KOMIIOHEHTIB.
Po3po6sieHO BapiaTUBHI CX€MH IJIa3MO-€JIEKTPOJIITHOI 0OpOOKM 6araTOKOMIIOHEHTHUX CIJIABIB aJIlOMiHiI0 Ta
TUTaHY Y po3urHax nudocdaris i3 MiHiMizaliero BMICTY JieryBajbHUX €J1eMEHTIB y I0BEPXHEBUX IIapaxX Ta
(OpMyBaHHSIM r€TEPOOKCUAHUX IIOKPUTTIB 3 KOOAJIBTOM Ta MAHTaHOM i3 33aHUMHU (PYHKLiOHATBHUMU
BJIaCTUBOCTSIMU. HOBM3HA 0 EKCIIEpUMEHTA/IBHO LOBEAEHO TiOTE3U 040 F'OMOreHi3allii NoBepxHi
6araTOKOMIIOHEHTHUX CILIaBiB anmoMiHiio (AK12M2MrH, 116, AMn) i1 Tutany (OT4-1) Ta popmyBaHHS 334aHOTO
pesibedy OKCMIHOI MaTpULli MaTepiasly OCHOBYU I1JIa3MO-€JIEKTPOJIITHUM OKCUAYBAHHSM Y JIY)KHUX PO3YMHAX
Ir@ocdariB Ta CUHTE3y F€TEPOOKCUAHMX IIOKPUTTIB i3 3aJaHUMU (PYHKLIOHAJIbHUMU BJIACTUBOCTSIMMU 32
IIPUCYTHOCTI CIIOJIYK MAaHTaHy Ta KOOaJIbTy. BU3Ha4eHO BIUIMB CKJIAZy €JIEKTPOJIITIB Ta PEXXUMIB I71a3MO-
€JIEKTPOJIITHOI 06pOOKY Ha esnleMeHTHUH, $a3oBuil ckiag, Ta MOpdOJIOTiio MOBepxHi COOPMOBAHUX TOKPUTTIB;
IOBEJEHO MOKJIMBICTh KEPYBaHHS CKJIaZoM, MOP(QOJorieo Ta Tonorpadielo OKCUAHUX IIOKPUTTIB BapiloBaHHSIM
CKJIaJly €JIEKTPOJIITY i 3aCTOCYBaHHSIM PEXUMY «CIAZAI04d0i IOTYKHOCTI». CTyliHb YIIPOBAIPKEHHS O IPOBELEHO
BUIIPOOYBaHHS JIa6OPaTOPHUX 3pa3KiB Ta eKCIIEPUMEHTAIbHUX BUPOOIB 3 pO3pOOJIEHUMU IOKPUTTIMU Y
XapkiBcekomy HIEKL MBC Ykpainu, AT «YKPHAIXIMMAIIL, kadenpi ABUTYHIB BHYTPilIHbOTO 3ropsiHHs HTY
«XTIIl». Cpepa BUKOPUCTAHHS O TEXHOJIOTIS €JIEKTPOXiMiYHUX BUPOOHUIITB, Y HAYKOBO-JOCIiIHUX IHCTUTYTax Ta

HaBYaJIbHOMY IIPOLIECI.

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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