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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuMil TEXHIYHMIA YHiBEpCUTET "XapKiBChKUIA
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYyOPHK: 61.13.25

Tema guceprauii:
1. EnextposiThyHi cyiaBy i KOMIIO3UTH Ha OCHOBI KOOAJIbTY 3 TYTOIJIABKUMU MeTajlaMU JiJIsl €KO- i

€HEeproTexHOJIOrin

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

Pedepar:

1. mocnimkeHHs — XiMivHi peakiii B 06'eMi €/1I€KTPOJIITY Ta eJIeKTPOXiMiuHi mpoliecu Ha MexXi (a3 Mpu CIiIbHOMY
0CaJPKeHHi KobaIbTy 3 BOJIbPPaMOM, MOJIIOEHOM i IMPKOHIEM Y CIIJIaB 200 KOMIO3ULiliHi Tokpusu. [IpenmeT
IOCTiI)KEHHS — 3aKOHOMIPHOCTI i TEXHOJIOTIYHI NapaMeTpy KaTOOHOT'O OCAIyKEHHS TOKPUBIB HAa OCHOBI KOOAJbTY 3
TYTOIIJIABKUMU METaJIaMU 3 KOMIIJIEKCHUX IOJIIJIiTaHIHMX €JIEKTPOJIITiB, (YHKLOHAJIbHI BIaCTUBOCTI IIOKPUBIB.

Mera mocnimKeHHs — po3p0oOKa HayKOBUX OCHOB €JIEKTPOXIMIYHOI TEXHOJIOTi ITOKPUBIB CIJIaBaMM i KOMIIO3UTaMU

Ha OCHOBI KOOaJIbTy 3 TYrOIJIaBKUMU METaJlaMU SIK MaTepiaiB JJsl eKO- i eHeproTexHoJIorii. MeTonu NOCiIpKeHHS O
BOJIbTAMIIEPOMETPIs], EHEPrOIUCIIEPCiIHA PEHTIE€HIBCbKA CIIEKTPOMETPIsl, CKaHiBHA €JIEKTPOHHA MIKPOCKOIIis,
CKaHiBHA 30H[I0BA MiKPOCKOIIisl, pPEHTr€HiBCbKa AU(PPAKTOMETPIsl, CIIEKTPOCKOIIiSI €JIEKTPOLHOTO iMIIEIaHCY.

TeopeTuyHi i TpakTHU4Hi pe3yabTaTy O OGI'PYHTOBAHO MEXaHi3M CITiBOCaIKeHHS MeTaliB y okpusu Co-Mo-W /Co-



Mo-WOx, Co-Mo-Zr/Co-Mo-ZrO2, Co-W-Zr/Co-W-ZrO2, sIK CyKylIHiCTb IOCJIiIOBHUX i CIIPSDKEHMX PEaKLii 3a
Y4YacTIO MOHO- i GisliraHIHUX KOMILJIEKCIiB Ta aJj-aTOMiB BOJHIO, Ta 3aIIPOIIOHOBAHO y3arajbHeHy cxemy. [JoBeneHa
MOJKJIMBICTb KEDYBAaHHS CKJIQZIOM i CTPYKTYPOIO 6araTOKOMITOHEHTHUX [TOKPUBiB HAa OCHOBI KOOAJIbTY IIJISIXOM
BapilOBaHHS CKJIAJly €JIEKTPOJITY, @ TAKOXK BUKOPUCTAHHSI IIOCTIHOTO ab0 YHIMOJISIPHOTO iMITYJIbCHOTO CTPYMY 3
BapiloOBaHHSM I'yCTHUHU CTPyMy. PO3p06JieHO BapiaTUBHY TEXHOJIOTIYHY CXeMY eJIeKTPOOCA/I>KEHHSI CILJIaBiB Ta
KOMIIO3UTiB Ha OCHOBi KOOAJIbTY 3 TYroIlJIaBKaMU MeTajlaMH, SIKi JO3BOJISIIOTh POPMYBATH SIK TOHKOILJIiBKOBI
Marepiany LiJbOBOro NPU3HAYEHHS, TaK i CHHEPreTU4Hi MaTepiaju 3 MiBULleHUMU (Pi3UKO-MeXaHIiUHUMU i
(i3suKO-XiMiYHHMU BIACTUBOCTSIMU. HOBM3HA O €KCIIEPUMEHTAJIBHO [OBEEHO TiMOTEe3y OCAIKEHHS 3 PO3YMHIB
€JIEKTPOJITiB HAHOKOMITO3ULITHUX 6araTOKOMITIOHEHTHUX [TIOKPUBIB 3i 3MiLIHIOBaJIbHOIO (a3010, sIKa YTBOPIOETHCS in
Situ B €JIEKTPOAHOMY IpoLeCi. BU3HaYeHO BIJIMB CKJIaAy €JIEKTPOJITIB i pEXXMMIB €JIEKTPOJIi3y HA €JIEMEHTHU,
(dazoBuil ckag i MOPQOJIOTiio NOBEPXHI OTPUMaHUX NOKPUBiB. CTyNiHb YIIPOBAIPKEHHS O IPOBEIEHO BUITPOOYBAaHHS
J1260PaTOPHUX 3Pa3KiB Ta €KCIIEPUMEHTAIbHUX BUPOOIB 3 PO3PO6IEHUMU IOKPUTTSIMU Ha MifnprueMcTsax AT
«XapkiBcbkuit TpakTOpHUi 3aBoA» i TOB «HB® IKB XM». Cdepa BUKOPHCTaHHS O TEXHOJIOTIS eJIeKTPOXiMiuHNX

BI/II:)O6HI/ILLTB7 y HHYKOBO—ILOCJIi,HHI/IX iHCTI/ITYTaX Ta HaB4aJIbBHOMY npoueci.

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.

Jdep>kaBHU#M peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHUI HAIIPSIM iHHOBaLiHOI AiSJILHOCTI:
IlizcyMKH JOCIiAKEHHS:

ITy6osikamii:

HaykoBa (HayKOBO-TEeXHiYHa) IPOAYKILisi:



ConuiasIbHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalLii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)
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KBasmigikanis: 1. r. 1., 05.17.03
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