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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TeMaTHYHHX PyOPHK: 61.13.25

Tema gucepranii:
1. EnextposiThyHi cljiaBy i KOMIIO3UTH Ha OCHOBI KOGAJIbTY 3 TYTOIJIABKUMHU METaJlaMU [JiJIsl €KO- i

€HEepProTexXHOJIOTIN

2. Cobalt and Refractory Metal-Based Electrolytic Alloys and Composites for Eco-and Energy Technologies

Pedepar:

1. mocnimkeHHs — XiMiyHi peakiii B 06’eMi eJ1eKTPOJITy Ta eJIeKTPOXiMiuHi IpoLiecu Ha MeXi (a3 IpU CIiJIbBHOMY
OCaPKEHHi KOOA/IbTY 3 BOJb(PAMOM, MOJIIOEHOM i IUPKOHIEM Y CIIJIaB a00 KOMNO3ULiliHi NoKpuBU. [IpegmeT
TOCJIiIPKEHHS — 3aKOHOMIPHOCTI i TEXHOJIOTYHI TapaMeTpy KaTOJHOTO OCA/IKEHHS TIOKPUBIB HA OCHOBI KOOAJIBTY 3
TYT'OIIJIABKUMU MeTaJlaMU 3 KOMITJIEKCHUX IIOJIIJIITraHIHUX €JIEKTPOJIiTiB, PYHKIIOHAJIbHI BIaCTUBOCTI IIOKPUBIB.
Mera pocimpKeHHs — po3p0o6Ka HayKOBUX OCHOB €JIEKTPOXiMIYHOI TEXHOJIOTii TOKPUBIB CIlJIaBaMM i KOMIIO3UTaMU

Ha OCHOBI KOGaJ’[bTy 3 TYTI'OIVIABKUMU METAJIaMU 5K MaTepia]IiB OJIs1 €EKO- i eHepI‘OTeXHOJ’[OFiIU/I. MCTO,I[I/I ILOCJIi,I[)KeHHH ul



BOJIbTAMIIEPOMETPIs], EHEPrOJUCIIEPCiliHA PEHTIE€HIBCbKA CIIEKTPOMETPIs, CKaHiBHA €JIEKTPOHHA MIKPOCKOIIis,
CKaHiBHA 30H[I0Ba MiKpOCKOIIisl, peHTreHiBcbKa A1 PaKTOMETPis, CIEKTPOCKOIIiSl €JIeKTPOLHOTO iMIIelaHCy.
TeopeTuuHi i TpakTHU4Hi pe3yabTaTy O OGI'PYHTOBAHO MEXaHi3M CIiBOCaI)KEHHS MeTaliB y Nokpusu Co-Mo-W /Co-
Mo-WOx, Co-Mo-Zr/Co-Mo-ZrO2, Co-W-Zr/Co-W-ZrO2, siK CyKylIHiCTb IOCJIiIOBHHUX i CIIPSDKEHMX PEAKLii 32
Y4YacTIO MOHO- i 6isliraHIHNX KOMILJIEKCIB Ta aJj-aTOMiB BOJHIO, Ta 3aIIPOIIOHOBAHO y3arajbHeHy cxemy. [JoBeneHa
MO>XUJIMBICTb KEPYBaHHS CKJIAZIOM i CTPYKTYPOIO 6araTOKOMIIOHEHTHUX [TOKPUBIB HA OCHOBI KOGAJIbTY LIJISIXOM
BapilOBaHHS CKJIAJy €JIEKTPOJIITY, @ TAKOXX BUKOPUCTAHHSI IIOCTITHOTO ab0 YHINOJISIPHOTO iMITYJIbCHOTO CTPYMY 3
BapilOBaHHSIM [YCTUHU CTPyMy. PO3p06JI€eHO BapiaTUBHY TEXHOJIOTIUYHY CXEMY €JIEKTPOOCAI’)KEHHS! CILJIaBiB Ta
KOMITIO3UTIiB Ha OCHOBi KOOaJIbTy 3 TYroIlJIaBKaMU MeTajlaMH, SIKi JO3BOJISIIOTh POPMYBATH SIK TOHKOILJIiBKOBI
MaTepiajy I[iTbOBOTO IIPU3HAYEHHS], TaK i CHHEPTreTU4Hi MaTepiaiu 3 nifgBuiieHuMu Qi3uKo-MexaHiYHUMU i
(isKO-XiMiYHUMU BIACTUBOCTSIMU. HOBM3HA O €KCIIEPUMEHTAJIBHO IOBEJIEHO TiMOTe3y 0CAIKEHHS 3 PO3YMHIB
€JIEKTPOJIITiB HAHOKOMIO3ULIITHMX 6araTOKOMIIOHEHTHUX [TOKPUBIB 3i 3MiIJHIOBaJIbHOIO (Pa3010, SIKa YyTBOPIOETHCS in
situ B €JIeKTPOAHOMY IpoLieCi. Bu3Ha4eHO BIJIMB CKIaAy €JIEKTPOJITIB i pEXXMMIB €JIEKTPOJIi3y Ha €JIEMEHTHUN,
(dazoBuil ckag i MOpQOJIOTiio IOBEPXHI OTpUMaHUX NOKPUBiB. CTyNiHb YIIPOBAIPKEHHS O IPOBEJIEHO BUIIPOOYBaHHS
J1260PATOPHUX 3Pa3KiB Ta €KCIIEPUMEHTAIbHUX BUPOOIB 3 PO3PO6IEHUMU IOKPUTTSIMU Ha MifinpueMcTsax AT
«XapkiBcekuii TpakTopHU 3aBoz» i TOB «HB® KB XM». Chepa BUKOPUCTAHHS O TEXHOJIOTIS eJIeKTPOXIMIYHUX

BUPOOHHUIITB, Y HAYKOBO-JOCJiIHUX iIHCTUTYTax Ta HaBYaJIbHOMY IIPOLIECI.

2. The object of research is chemical reactions in the electrolyte and electrochemical processes that occur at the
phase interface during the co-deposition of cobalt in combination with tungsten, molybdenum and zirconium to
the alloy or composite coatings. The subject of research is the mechanisms and technological parameters of the
cathode deposition of cobalt-based coatings with refractory metals from complex polyligand electrolytes and the
functional properties of obtained coatings. The purpose of the study is devoted to the development of the
scientific bases for electrolytic alloys and composites that are based on cobalt with refractory metals and are
intended for eco- and energy 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 - a mechanism of the codeposition of the metals to Co-
Mo-W /Co-Mo-WOx, Co-Mo-Zr/Co-Mo-ZrO2, Co-W-Zr /Co-W-ZrO2 coatings was substantiated as an aggregate
of consecutive and conjugated reactions with participation of mono- and biligand complexes and hydrogen ad-
atoms and the generalized chart has been suggested. It was proved that it is quite possible to control the
composition and the structure of the multicomponent cobalt-based coatings by varying the electrolyte
composition and also by using direct or unipolar pulse current of the varied current density. The variadic process
flow diagram was developed for the electrodeposition of the alloys and composites that are based on cobalt with
refractory metals that enable the deposition of the thin-film materials for the intended purpose and synergetic
materials with the comprehensive realization of improved physical-mechanical and physical-chemical properties
in surface layers. The novelty - The hypothesis of the deposition of nanocomposite multicomponent coatings with
the strengthening phase from electrolyte solutions was experimentally proved. This strengthening phase is formed
in situ throughout the electrode process and due to this fact it is uniformly distributed in the growing coating
layer. The effects of the electrolyte composition and electrolysis conditions on the elemental and phase
composition and also on the surface morphology of obtained coatings have been defined. The realization degree
consist of the laboratory samples and experimental items with developed coatings pilot test at the enterprises of
JSC «Kharkiv Tractor Plant» and LTD “SPF LCB HM”. The branch of this research application is the technical
process of electrochemical production, Research Studies Institutes and a educational process.
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