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1. YoockoHaseHHs eJ1IeKTPOXiMiYHOTr0 0CcapKeHHs1 QyHKIiOHa/IbHUX [IOKPUTh MifI[II0 Ha CIJIaBM 3aj1i3a Ta aJllOMiHiIO

2. Improvement of electrochemical deposition of functional copper coatings on alloys of iron and aluminum

Pedepar:

1. O6’eKT mocmimKeHHs — eJeKTPOXiMiuHi IpolecH, o NPOTiKaTb IpYU (POPMYBAHHI MiJHUX ITOKPUTTIB HA OCHOBAX

i3 cTasi Ta CIJaBiB aMoMiHiI0. MeTa NOCIiIKEHHS — YIOCKOHAJIEHHS TEXHOJIOTI] €JIEKTPOXiMIYHOTO HAHECEHHS
IOKPUTTIB MiZIII0 3 BUCOKOIO a/ir€3i€10, PiBHOMIDHUM PO3IIOiJIOM 10 IIOBEPXHI, 3MaTHICTIO 1O MasiHHS,

€JIEKTPOKATAIITUYHUMY BJIACTUBOCTSAMM Ha OCHOBH i3 BYIJI€LIEBOI CTaJli Ta CILIABIB aloMiHi0. MeTonu

IOCJIiIPKEHHS — NOTEHI[iIOMETPUYHE TUTPYBAHHS, JIiHIllHA Ta JUKJiYHA BOJIbTAMIIEPOMETPIsl, XPOHOIIOTEHIIiO- Ta

XPOHOAMIIEPOMETPIf, €JIEKTPOXiMiUHa iMIIEJaHCHA CIIEKTPOCKOIIis, OIITUYHA Ta CKaHYI04a €JIEKTPOHHA

MiKpPOCKOIIisl, FPaBiMETPisl, pPEHTT€HOCTPYKTYPHUI (pa3oBuil aHani3. TeopeTUyHi i NpakKTU4HI Pe3yJIbTaTh —



ofeprKaHi pe3yabTaTy MICTATh HOBI TEOPETUYHI [TOJIOXKEHHS, SKi MOKJIMBO BUKOPMCTOBYBATHU IIPU LOCIIiIPKEHHI
BiZJHOBJIEHHS MiZli HA OCHOBAaX 3 6i/IblI HETaTUBHMM 3HAUYEHHSIM €JIEKTPOLHOro NoTeHujany. [lpakTuyHe 3HaUeHHS!
POOOTH NOJISATa€ B yIOCKOHAJIEHH] €JIEKTPOXiMIYHOIO HaHECEHHS (PYHKLIOHAIbHUX MiJHUX IIOKPUTTIB HA OCHOBY 3
BYIJIELIEBOI CTaJIi Ta CIJIaBiB a/lIOMiHil0. PO3p06iieHa TeXHOJIOris 3a0e31edye CTBOPEHHSI OCaliB 3 MIlJHOIO afresiero
Ta PIBHOMIPDHUM PO3IIOLINIOM, Ki MOKYTb BUKOPMCTOBYBATUCS SIK CAMOCTIMHO, TaK i B AKOCTI Mifgmapy B
faraTouapoBUX MOKPUTTSIX, & TAKOX JO3BOJISIE MiABUIMTY €KOJIOTUYHY 6e3I1eKy Ha rajlbBaHiYHOMY BUPOOHUIITBI.
HoBusHa - cTBOpEHi HAyKOBI OCHOBU TEXHOJIOTIi OCAIPKEHHS Mifli 3 TADTPATHOTO €JIEKTPOJITY, 10 JO3BOJIUIIO
YAOCKOHAJIUTU MPOLIEC HAHECEHHS [TIOKPUTTIB HAa CTaJIbHY Ta aJlOMiHieBy OCHOBU. JlOBEZIEHO, 1110 MPOLIEC
BiZJHOBJIEHHSI MiZli 3 TAPTPATHOIO €JIEKTPOJITY € HE3BOPOTHUM, Ilepebdirae 3a 3MilIaHO KiHETUKOIO Ta BKJIIOYA€E
LIBUJIKY [TOIIepeIHIO XiMiuHy peakuito auconjianii kommnaekcHoro iony [Cu(OH)2Tart]2-. BusineHo, o aHogHa
nacuBallis Mifii MOXKe BiiOyBaTHCh 32 paXxyHOK YTBOPEHHS ii OKCUIHUX IJIiBOK, BU3HAYEHO YMOBU aKTUBHOTO
pO3YMHEeHHS Mifi. BusHaueHo, mo rpu 3HayeHHi pH, saxuil BuImuii 3a 8,5 nepeBaskHO iCHy€e KOMIIJIEKCHUH i0H
[Cu(OH)2Tart]2- 3 HU3bKUM 3HAUYEHHSIM KOHCTAHTU HECTIMKOCTI, 1110 103BOJINJIO PO3POOUTU €JIEKTPOJIIT 1151
0CaJIKeHHS MiTHUX TIOKPUTTIB HA OCHOBU 3 [TOTEHI}iaJIoM, Oi/IbLI €JIeKTPOHEraTUBHUM 32 Miflb. BCTaHOBJIEHO BILIUB
CTPYKTYpPH Ta €JIEKTPUYHUX XapaKTEPUCTUK OKCUIHUX I1J1iIBOK HA [TOBEPXHI aJIOMIHIIO Ta OTO CIIJIaBiB Ha
TEXHOJIOTi4Hi NapaMeTpy OCAIKEHHS Mifli. BUBU€HO KOPO3iliHy CTiKiCTh aHOJOBAaHUX 3Pa3KiB B €JIEKTPOJIITI
MiJIHEHHS], 10 4O3BOJIMJIO ONTUMI3yBaTU BUMOTH 10 TiATOTOBKYA OCHOBU I€PE]l HAHECEHHIM NOKPUTTA. CTYIIiHb
VIPOBAIXEHHS — €(PEKTHUBHICTb 3alIPONIOHOBAHOI TEXHOJIOTI] JOBEAeHA O3UTUBHUMU OCIiAHO-TIPOMHUCIJIOBUMU
Bunpo6yBanHsamu y JJHBIT «O6'ennanng KomyHap» (M. XapkiB). PesybTaTi 1OCTiIPKeHb BUKOPUCTAHO B
HaBYaJIbHOMY Ipolieci Kadenpu TexHiuHoi enekTpoximii HTY «XIII». Chepa BUKOpUCTaHHS — Pe3ysbTaTh PoboTU
MOXYTb OyTM BUKOPUCTaHi Ha MiATIpUEMCTBAX MaIMHOOYAiBHOI rajy3i Ipu OTpPMMaHHI QYyHKIiOHAJIbHUX [IOKPUTD

MiJIJIf0, @ TaKOXX y BULIMX HaBUaJIbHUX 3aKJIaJax MpH MiAroToBLi (axiBliiB 3 TEXHIYHOI €J1eKTPOXiMil.

2. The electrochemical processes occurring during the formation of copper coatings on the bases of steel and
aluminum alloys are the object of the study. The purpose of the study is to improve the technology of copper
electrochemical coatings having high adhesion, uniform distribution on the surface, soldering ability, electro-
catalytic properties on the basis of carbon steel and aluminum alloys. Research methods that have been used are
the next: potentiometric titration, linear and cyclic voltammetry, chronopotentiation and chronoamperometry,
electrochemical impedance spectroscopy, optical and scanning electron microscopy, gravimetry, X-ray diffraction
phase analysis. The results obtained include new theoretical assumptions that can be used in the study of copper
deposition on bases with more negative values of the electrode potential. The practical value of the work is to
improve the electrochemical application of functional copper coatings on the basis of carbon steel and aluminum
alloys. The technology that has been developed provides the deposition of coatings with a strong adhesion and a
uniform distribution on a basic metal. They can be used both independently and as a sublayer in multilayer
coatings, and also allows to increase environmental safety in galvanic production. Novelty is in the scientific basis
of the technology of copper depositing from tartrate electrolyte which were created. It became possible to
improve the coating process of steel and aluminum alloys. It has been proved that the process of copper reduction
from tartrate electrolyte is irreversible, runs through mixed kinetics and includes a rapid preliminary chemical
dissociation reaction of the complex ion [Cu(OH)2Tart]2-. It was found that the anode passivation of copper may
be due to the formation of its oxide films, conditions for active copper dissolution are determined. It has been
determined that with the pH value above 8.5 there is predominantly a complex ion [Cu(OH)2Tart]2- with a low
instability constant, which made it possible to develop an electrolyte for depositing copper coatings on the basis
having an electrode potential, more electronegative than copper. The influence of the structure and electrical
characteristics of oxide films on the surface of aluminum and its alloys on the technological parameters of copper
deposition has been revealed. The corrosion resistance of anodized aluminium alloys samples immersed in working
electrolyte has been studied, which made it possible to optimize the requirements for the substrate preparation
prior to deposition of the coating. Practical implementation also has been provided. The effectiveness of
technology proposed has been proven by pilot-industrial tests passed at State Scientific Production Enterprise
"Kommunar Corporation” (Kharkiv). The results of the study has been implemented in the educational process of



the Department of Technical Electrochemistry of the NTU "KhPI". The scope of application. The results of work
can be used in machine-building industry when obtaining functional copper coatings, as well as in higher
education institutions for the training of students in technical electrochemistry.
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