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1. TIna3mo-esIeKTPoJIiTHE OKCUTYBaHHSI IIOPIIHEBOi IPyIY JBUTYHIB aBTOOPOHETAHKOBOI TEXHIKH

2. Plasma-electrolyte oxidation of the piston group of engines of armored vehicles

Pedepar:

1. O6’eKT mocmiI>KeHHs O XiMiYHi Ta eJIeKTPOXiMiuHi IepeTBOPEHHS Ha MDK(a30Biil MeXi Ta B OKCUAHOMY L1api IpU
(opMyBaHHi [71a3MO-€JIEKTPOJITHUX IIOKPUTTIB Ha [I€TaJIsIX IOPIIHEBOI IPYM IBUTYHIB aBTOOPOHETAHKOBOI
TexHiKu. MeTa IOoCiIpKeHHS — po3po0Ka CI10co0y I1a3MO-€eJIeKTPOJIITHOTO POPMYBaHHS KaTaliTUIHUX
KOOQ/IbTOBMICHUX [TIOKPUTTIB 33JaHOTO CKJaAy i QYHKIIOHaJIBHUX BIACTUBOCTEN Ha JeTassIX MOPIIHEBOI IPyIu
IBUTYHIB aBTOOPOHETAHKOBOI TEXHIKM. MeToau IOCIiI>)KeHHS 0 BOJIbTAMIIEPOMETPIisl, EHEProAUCIepCiiiHa
PEHTTEHIBCbKA CIIEKTPOMETPIsl, CKaHiBHA €JIEKTPOHHA MiKPOCKOIIisl, CKaHiBHA 30HJ0Ba MiKDOCKOTIisl, pEHTT€HiBCbKa
I(ppaKTOMETPisl, CIIEKTPOCKOIIiS €JIeKTPOLHOTrO0 iMIieaHcy. TeopeTuyHi i IpakTU4Hi pe3ysbTaTy 0 BCTAHOBJIEHO
3aKOHOMIPHOCTI Ta CTalifHICTh CUHTE3Y B OLHOMY TEXHOJIOTIYHOMY IIPOLLECI TETEPOOKCUAHUX ITOKPUTTIB I1J1a3MO-
€JIEKTPOJIITHUM OKCHYyBaHHSIM 6araTOKOMIIOHEHTHMX CILJIABiB aJIIOMiHIIO 3 MiHiMi3allieto BMICTY iX jieryBaabHUX

€JIEMEHTIB, YTBOPEHHSIM PO3BUHEHOI MOHOOKCHUIHOI MaTPULli METaIy-HOCIS Ta iIHKOPIOpALi€lo LilbOBUX



IOTyBaJIbHUX KOMIIOHEHTIB. PO3p0671€HO BapiaTHBHI CXeMU 1J1a3MO-€JIEKTPOJIITHOI 06POOKM 6araTOKOMIOHEHTHUX
CILJIaBiB aylOMiHiI0 y po3unHax nudocdaris i3 MiHiMizaliielo BMICTY jieryBajibHUX €JIEeMEHTIB y TOBEPXHEBUX IIapax
Ta GOPMYBaHHIM IreTEPOOKCUIHUX [TIOKPUTTIB 3 KOOATILTOM i3 3alaHUMM QYHKIiOHAJIBHUMU BJIaCTUBOCTSIMHU.
HoBu3Ha 0 po3BUHYTO YSBJIEHHS IIPO (POPMYBaHHS F€TEPOOKCUIHUX NIOKPUTTIB Ha MOPIIHEBUX CIIaBaX aJllOMiHil0
(cnnmymiHax) Ta OKpecIeHO YMHHUKY BILUIMBY Ha iX CKJajl, CTPYKTYPY i MOP(OJIOrilo, a TAKOX 3aJI€KHICTb
(dyHKLiOHAJIBHUX BIIACTUBOCTEN OJlep>KaHUX IIapiB Bifl pexkXuMiB GOpPMYBaHHS Ta CKiany 06po6I0BaHOTO
marepiany. CTyIiHb yIPOBaKEHHS 0 IPOBELEHO BUIIPOOYBAaHHS J1a00paTOPHUX 3PasKiB Ta €KCIIEPUMEHTAJIbHUX
BUPOOGiB 3 po3pobaeHnmMy NOKpUuTTsimu Ha [1O «[TPOMEHEPT'O», kadenpi nBuryHiB BHyTpiltHbOro 3ropsinHs HTY
«XTIII». Chepa BUKOPUCTAHHS O TEXHOJIOTISI €JIeKTPOXiMIUHKX BUPOOHULITB, Y HAYKOBO-JIOCIIIAHUX IHCTUTYTax Ta

HaBYaJILHOMY IIPOLECI.

2. The subject of this research is - chemical and electrochemical transformations at the interfacial boundary and in
the oxide layer during the formation of plasma-electrolyte coatings on the parts of the piston group of engines of
armored vehicles. The purpose of the study is - to develop a method of plasma-electrolyte formation of catalytic
cobalt-containing coatings of a given composition and functional properties on the parts of the piston group of
engines of armored vehicles. 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 - regularities and stages of synthesis in one technological process of heteroxide
coatings by plasma-electrolyte oxidation of multicomponent aluminum alloys with minimization of the content of
their alloying elements, formation of the developed monoxide matrix of carrier metal and incorporation of target
components are established. Various schemes of plasma-electrolyte treatment of multicomponent aluminum
alloys in diphosphate solutions with minimization of the content of alloying elements in the surface layers and
formation of heteroxide coatings with cobalt with specified functional properties have been developed. Novelty -
the idea of formation of heteroxide coatings on piston alloys of aluminum (silumina) is developed and the factors
influencing their composition, structure and morphology, as well as the dependence of functional properties of the
obtained layers on the modes of formation and composition of the processed material. Degree of implementation -
tests of laboratory samples and experimental products with developed coatings were carried out at PF
"PROMENERGO", Department of Internal Combustion Engines of NTU "KhPI". Scope - technology of
electrochemical production, in research institutes and educational process.
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