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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYyOPHK: 61.13.25

Tema guceprauii:
1. EnextpoximiuHe popmyBaHHS KOMIIO3ULiITHO-MOYJIbOBAaHUX IIOKPUTTIB HA OCHOBI HiKeJIb-MiZJTHUX CIIJIaBiB

2. Electrochemical formation of composition-modulated coatings based on nickel-copper alloys

Pedepar:

1. O6'eKT BOCIIPKEHHS - €JIEKTPOXiMivHi ITponecu npy GOpMyBaHHI KOMIIO3ULITHO-MOJyJIbOBAaHUX HiKeJIb-MigHUX
IIOKPUTTIB. MeTa - po3pobka pecypco3bepiralodoi TeXHOJIOTi eJ1IeKTPOOCaIPKEHHS KOMITO3ULITHO-MOYIbOBAaHMX
HiKeJIb-MiJHUX [TIOKPUTTIB, SIKi MAIOTh MiJIBUIIEHY KOPO3iiHYy Ta MEXaHIYHY CTi/KiCTb. METOIU IOCIiIKEHHS:
JIiHiMHA Ta UMKJIYHA BOJILTAMIIEPOMETPIs, METO, Bikkepca, peHTT€HOCTPYKTYPHUIA aHasli3, CKaHyl04a €JIEKTPOHHA
MiKpPOCKOIIisl, METOJI THYYKOTO KaToja. TeopeTuyHi Ta IPaKTUYHi pe3yJIbTaTh: PO3pO0JIEHO pecypcosbepirandy
TEXHOJIOTII0 OCAI)KEHHSI KOMIIO3ULiTHO-MOIyJIbOBAaHUX HiKeJIb-MiJJHUX TOKPUTTIB, IO MPOSIBIISIOTH ONHOYACHO
ITOKpAleHi aHTUKOPO3iliHi Ta MEXaHi4Hi BJIACTUBOCTI, MilJHO 34EILJIEH] 3 €JIEKTPOHETaTUBHOIO OCHOBOIO. HaykoBa
HOBH3HA: 3alIPOIIOHOBAHO MOJIJIiIraHIHNAN eJIeKTPOJIT 17151 popMyBaHHS MyJbTHIIapoBuX Cu/(Ni-Cu) NIOKpPHUTTIB;
BCTaHOBJIEHO 06JIaCTh [IOTEHLiaJIiB cTabiNbHOI pO6OTH KOMOIHOBAHOTO aHOIa; BCTAHOBJIEHO MEXaHi3M

3apOJIKOYTBOPEHHSI Mifli Ta HiKeJito y nipodocpaTHO-aMOHIITHOMY €JIeKTPOJIiTi; JOBEeAeHO, [0 y IPUCYTHOCTI i0HIB



AMOHIIO Y €JIEKTPOJIiTi TIOBEPXHSI OCHOBU 3 MarHiTHOro crsaBy NdFeB nacuByeTbCst; 3alIpOINIOHOBAHO PO3YMH IS
BOJIbTAMIIEPOMETPUYHOTO aHaJIi3y CKJIally TOHKUX IUTiBOK cIiyiaBy. CTyIIiHb BIIPOBA/I>)KEHHSI: BUIIPOOYBaHHS
MEXaH{YHUX i aHTMKOPO3iliHMX BJIaCTUBOCTEN OKPUTTIB ITpoBefeHo B HBO "Sinta" (M. XapkiB); TeXHOJIOTUHI cxeMu
BUJTyY€HHS MeTajliB BUKopuctoBytoTbcs TOB HII "Exoc” (M. XapkiB). Chepa BUKOPUCTaHHS: raiysi
npuiago0yayBaHHs, aBTOMOOGiIeOyAyBaHHsI, CYLHOOYIyBaHHS; TEXHOJIOTiSI €JIeKTPOXiMiYHUX BUPOOHUILITB; ¥
HayKOBO-JOCJiIHUX iHCTUTYTaX Ta HABYaJIbHOMY IPOLIECI.

2. Object of study: the electrochemical processes of the formation of composition-modulated copper-nickel
coatings. The aim of the study: the development of resource-saving technology of electrodeposition of the
composition-modulated nickel-copper coatings with high mechanical and corrosion resistance. Methods: linear
and cyclic voltammetry, Vickers method, X-ray analysis, scanning electron microscopy, the method of flexible
cathode. Theoretical and practical results: the resource-saving technology of electrodeposition of composition-
modulated copper-nickel coatings showing both high anti-corrosion, mechanical properties and adhesion to the
electronegative basis is developed. Scientific novelty: the polyligand electrolyte for the formation of multilayer
Cu/(Ni-Cu) coating is proposed; the potential region of stable operation of the combined anode is found; the
mechanism of the copper and nickel nucleation in pyrophosphate-ammonium electrolyte is studied; the surface of
the base of the magnetic NdFeB alloy is proved to passivate in the presence of ammonium ions in the electrolyte;
the solution for voltammetry analysis of thin alloy films is proposed. Degree of implementation: the testing of the
mechanical and corrosion properties of the coatings were carried out at ScPA "Sinta" (Kharkiv), the technology of
the metal extraction were used at Ltd. ScC "Ecos" (Kharkiv). Application area: the industries of instrumentation,
automotive, shipbuilding; electrochemical technology industries; at the research institutes and educational
process.
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