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1. HayKOBi OCHOBHU €JIEKTPOXiMiYHOI TEXHOJIOTii TOKPUTTIB TEPHAPHMMM CIIJIaBaMU 3aJ1i3a 3 TYrOIIaBKUMU

MeTaJlaMn

2. Scientific Basics of Electrochemical Technology For Applying Coatings Consisting of Ternary Iron Alloys with
Refractory Metals

Pedepar:

1. O6’exT mocimKkeHHs 0 XiMiUHi Ta eJIeKTPOoxiMiuHi rporecu B 06'eMi e1eKTpoJIiTy Ta Ha MDbK(pa3oBUX MexXax, 110
nepeb6iraloTh 1py YTBOPEHHI TEPHAPHUX CIIAaBiB 3aJli3a i Ko6asnbTy 3 BosbppamMom abo mosibgeHoM. MeTa
IOOCJiIKEHHS — CTBOPEHHSI HAYKOBUX OCHOB €JIEKTPOXIMI4YHOI TeXHOJIOTii (PYHKIIOHAJIBHUAX [TOKPUTTIB TEPHAPHUMU
CIIJIaBaMM 3aJ1i3a i KobasypTy 3 BosibPppamom abo mosibgeHoM. MeTony SOCiIpKeHHs O JliHiliHa BOJIbTAMIIEDOMETPisl,
peHTreHO-(JIyopeclieHTHA CIIEKTPOCKOIIisl, eHeprofiuciepciiiHa peHTreHiBCbKa CIIEKTPOCKOI,
PEHTTE€HOCTPYKTYPHUI aHaJIi3, CIIEKTPOCKOIIis €JIEKTPOIHOrO iMIIeJaHCy, aTOMHO-CHAJIOBA MiKPOCKOTIisL.
TeopeTnyHi i IpakKTUYHI pe3yJIbTaTU O BCTAHOBJIEHO KiHETUYHI 3aKOHOMIPHOCTI i MEXaHIi3M CITiBOCAPKEHHS 3aJ1i3a i

KO6asbTy 3 BoJIbdpamom Ta,/abo MoJIibeHOM y TEpHAPHI criaBu. Po3po6sieHo BapiaTHBHI CX€MU eJIeKTPOXiMiYHKX



IIPOLIECIB OCA/IKEHHS IOKPUTTIB criaBamu Fe-Mo-W, Fe-Co-W(Mo) 3aj1€KHO Bif, iXx MPAKTUYHOT'O 3aCTOCYBaHH4, 3
KOMILJIEKCHOIO peaslidallielo B IOBEPXHEBUX IIapax MifBUIIEHUX KOPO3iMHOI CTIIKOCTi, MUKPOTBEPIOCTI,
€JIEKTPOKATAJIITUYHOI aKTUBHOCTI i MarHiTHUX BacTuBOCTEN. HoBM3HA 0 EKCIIEpPUMEHTANIBHO JOBEIEHO TiloTe3y
IIOZ0 KOHKYPEHTHOTO BiJHOBJIEHHSI METaJIiB TPiafiy 3aj1i3a 3 TYrONJIaBKUMU KOMIIOHEHTaMU IIPU CHiBOCAIKEHHI B
TE€pPHapHi CIJIaBU, 0OyMOBJIEHOTO B3a€MHUM BIIJIMBOM TEPMOJMHAMIYHUX, KPUCTAJIOXIMIYHUX XapaKTEPUCTUK
CILIABOTBIPHMX METAJIIB i KIHETUYHMX [TapaMETPiB KaTOLHOTO IpoLecy. BU3Ha4YeHO BIUIUB CKJIALly €JIEKTPOJIITIB i
PEKMMIB €JIEKTPOJIi3y Ha eJleMeHTHUH, Pa30Buil CKi1az, i MOP(OJIOriio NOBEPXHi OJI€P>KaHUX [TIOKPUTTIB; JOBELEHO
MOJKJIMBICTb KEPYBaHHS CKJIaJIoM Ta MOP(oJIorielo 6araTOKOMIIOHEHTHUX IIOKPUTTIB HA OCHOBI 3ajiiza i Ko6anbTy
BapilOBaHHSM CKJIa[ly €JIeKTPOJITY (CIiBBiIHOIIEHHS KOHIEHTPAaLlili KOMIIOHEHTIB, CIiBBiIHOIEHHS Jiranmy i
KOMIIJIEKCOTBIPHUKIB) i 32CTOCYBaHHSIM TrajIbBAHOCTATUYHOTO Ta iMITyJIbCHOTO PEKUMIB €JIEKTPOJIi3y 3 BapiloBaHHSIM
TYCTUHU CTpyMy 2,5 0 6,5 A/am2, TpuBanocTi imnysnbcey / naysu 5o10 / 5020 mc. CTyniHb yIpoBaJpKeHHsI O IPOBEJEHO
BUIIPOOYBAHHS €KCIIEPUMEHTAILHUX BUPOOiB 3 pO3pO6I€HMMU ITIOKPUTTIMMU i CKJIA/IiB €J1eKTPOJIiTiB HAa AT
«XapkKiBCcbKUil TpakTOpHUH 3aBon», [TAT «YKPHIXIMMAII», kadenpi ¢giszuku MeTamiB i HariBIPOBOIHUKIB
HaBYaJIbHO-HayKOBOTO imkeHepHOo-¢i3nuyHoro iHcTutyTy HTY «XI1I» Ta B MeTposioriyHOMY LIeHTPi BillCbKOBUX
etasioHiB 3CY. Cepa BUKOPUCTAHHS O TEXHOJIOTIS €JIEKTPOXiMiYHMX BUPOOHUIITB, y HAYKOBO-HOCiJHAX iIHCTUTYTax

Ta HaBYaJILHOMY IIPOLIECI.

2. The subject of this research is chemical and electrochemical processes in the electrolyte and on the interphase
boundaries during the formation of ternary alloys of iron and cobalt with tungsten or molybdenum. The research
objective is the development of scientific basics for electrochemical technologies used for the application of
functional coatings consisting of ternary iron and cobalt alloys combined with molybdenum and tungsten.
Research methods o linear voltammetry, X-ray fluorescence and energy-dispersive X-ray spectroscopy, X-ray
diffraction analysis, electrode impedance spectroscopy, atomic force microscopy. As the result of theoretical and
bottom line it has been established the mechanism and kinetics of co-deposition of iron and cobalt with tungsten
and/or molybdenum into ternary alloys. The variation schemes of electrochemical processes were suggested and
these allow for the deposition of Fe-Mo-W and Fe-Co-W(Mo) coatings depending on their practical application
with the combined realization of improved corrosion resistance, microhardness, electrocatalytic activity and
magnetic properties in surface layers. The novelty is The hypothesis as for the competitive reduction of iron
ternary metals with refractory components when co-deposition into ternary alloys preconditioned by the mutual
interaction of thermal-&-dynamic and crystal-&-chemical characteristics of the alloy-forming metals and the
kinetic parameters of cathode process and it was proved experimentally. The influence of composition of
electrolytes and modes of electrolysis on elemental, phase composition and surface morphology of the obtained
coatings has been determined. The possibility of controlling the composition and morphology of multicomponent
coatings on the basis of iron and cobalt by varying the composition of the electrolyte (the ratio of component
concentrations, the ratio of ligand and complexing agent), and by used of galvanostatic and pulsed electrolysis
regimes with a ranging of current density 2.5 0 6.5 A/dm2, and durations pulse /pause 5010 / 5 o 20 ms, has been
proved. The realization degree consist of the experimental items with developed coatings and electrolyte
compositions pilot test in Joint Stock Company «Kharkov Tractor Plant», PISC «UKRNDICHIMMASH», the
Department for Metals and Semiconductors Physics at the Education and Science Institute for Engineering and
Physics NTU «KhPI» and at the Metrology Center of Military Standards of the Armed Forces of Ukraine. The
branch of this research application is the technical process of electrochemical production, Research Studies
Institutes and a training process.
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