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I11. BizomMocTi mIpo aucepraiiiro
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliagai30BaHOi BYE€HOI pagu): [l 64.050.03

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuMil TEXHIYHMIA YHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: By Kupnnuosa, 2, M. XapkiB, XapkiBcbkuii p-H., Xapkiscbka 061., 61002, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180
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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TemaTHYHHX PYOPHK: 61.31.59

Tema gucepranii:
1. EnextpoximiuHe (popMmyBaHHs OKPUBIB cIylaBaMu i Komnosutamu Fe-Co-Mo(MoOx)

2. Electrochemical forming of Fe-Co-Mo(MoOx) alloys and composites coatings

Pedepar:

1. O6’eKT mOCimKEeHHS 0 e1IeKTPOoCcamKeHHs KoMI1o3uTHUX Fe-Co-MoOx i MetaneBux Fe-Co-Mo nokpusis i3
KOMIIJIEKCHUX UTPATHUX €JIEKTPOJIITIB i TEXHOJIOTiYHI NapaMeTpu npouecy. MeTa JoCliIyKeHHs — po3podKa
raJlbBaHOXiMIYHOI TEXHOJIOTii TOKPUBiB TEPHAPHUMMU CIJIaBaMU i KOMIIO3UTaMU CUCTEMU PepyM-KOOaIbT-MOJIi6HeH
3 BUCOKMM piBHeM (YHKIiOHAJIbHUX BJIACTUBOCTEN. MeToau NoCiiKeHHs 0 JiiHiiHa i nuKiIiyHa
BOJIbTAMIIEPOMETPIsl, pEHTreHO-(PIIyOPeCLeHTHA CIIEKTPOCKOIIisl, eHeprofiicriepcilina peHTreHiBCbKa
CIIEKTPOCKOIIisl, PEHTT€HOCTPYKTYPHUI aHaJIi3, CIIEKTPOCKOIIiS €JIEKTPOJHOTO iIMIIEJAHCY, CIIEKTPOCKOIIiS

€JIEKTPOJHOTO iMIIeJAHCY, aTOMHO-CUJIOBA MIiKpOCKOIIis. TeopeTHyHi i MpakTU4Hi pe3ysbTaTy 0 EKCIEpPMMEHTaIbHO



JIOBEIEHO TiNoTe3y PO IHKOPIOPALil0 OKCUIIiB TYTOIIABKMX KOMIIOHEHTIB, SIK IHTEpMEiaTiB €JIEKTPOIHUX PEaKILi,
IO ckjlamy MeTasieBoi Matpulii. Po3po6seHo BapiaTHBHI CXeMU €JIeKTPOXiMIYHUX MTPOLECiB OCaIKEHHSI IOKPUBIB
cryiaBami i komnosuramu Fe-Co-Mo(MoOx) 3a/1e5KHO Bif, iX IPaKTUYHOTO 3aCTOCYBaHHs!, 3 BUCOKUM PiBHEM
(PYHKLiOHAJIBHUX BIACTUBOCTEN. HOBM3HA O pO3BMHYTO YSIBJIEHHS [IPO MEXAHi3M KaTOJHOTO BUiIEHHS IOKPUBIB
cucremu Fe-Co-Mo 5K e1eKTpOXiMiYHMM BiIHOBJIEHHSM, TaK aZilcCOPOOBAaHUMU aJj-aTOMaMHU TiIpOTreHy LIJISIXOM
peanizauii ciinyoBep-edexry. CUHTE3 KOMIIO3UTHUX ITIOKPUBIB BiZlOyBaeThCs 6€3110CepeIHbO B IIpolieci
CTalliOHAPHOTO €JIEKTPOJIi3y 6€3 BBEJIEHHS B €JIEKTPOJIT gpyroi ¢asu. JlocimKkeHo 6a30Bi XapaKTepUCTUKU
€JIEKTPOJIITIB - PO3Cil0Ba/IbHY 3aTHICTb, 6y(EPHY EMHICTh, €JIeKTPOITPOBIIHICTb, 110 € OCHOBOIO 6Y[Ib-5KOTO
TEXHOJIOTIYHOrO npouecy. [ITokpuBaM, OTPUMaHUM 3 LIUX €JIEKTPOJIITIB, IPUTAMaHHI KOPO3iliHa CTilKiCTb,
KaTaJliTU4Hi Ta CEHCOPHi BJIaCTUBOCTI, & TAKOXK MIKPOTBEPHICTb, sIKa B 2:2,5 pa3y NepeBUIly€e 3HAUE€HHS
CIJIaBOTBIPHUX KOMIIOHEHTIB i csirae 570 MH /M2 3a Bikkepcom. 3aporioHOBaHO TPOrPaMHUIA MOYJIb
TEXHOJIOTiYHOro npouecy. CTyIiHb yIIPOBaIKeHHS O IPOBEAEHO BUIIPOOYBAHHS €KCIIEPUMEHTATbHUX BUPOOIB 3
PO3po6IeHUMY IOKpUBaMHU i ckiiafiiB enekTpoiTiB Ha [TAT «YKPHAIXIMMAIIL» Ta B MeTposioriyHOMY LIeHTpi
BilicbkoBux eTasioHiB 3CY. Cpepa BUKOPUCTAHHS O TEXHOJIOTiS €JIEKTPOXiMiYHMX BUPOOHULITB, Y HAYKOBO-JOCITHAX

iHCTUTYTax Ta HaBYaJIbLHOMY MPOLIECI.

2. The subject of this research is Electrodeposition of composite Fe-Co-MoOx and metal Fe-Co-Mo coatings from
complex citrate electrolytes and technological process parameters. The research objective is the development of
electrochemical technology of coatings of ternary alloys and composites of ferum-cobalt-molybdenum system
with high level of functional properties. Research methods o linear and cyclic 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 hypothesis about the
incorporation of oxides of refractory components as intermediates of electrode reactions into the composition of a
metal matrix was proved experimentally. The variation schemes of electrochemical processes were suggested and
these allow for the deposition of Fe-Co-Mo(MoOx) coatings and composits depending on their practical
application with their high functional properties. The novelty. The mechanism of cathodic deposition of Fe-Co-Mo
system coverings as electrodeposition and so adsorbed hydrogen ad-atoms by spillover effect is established.
Synthesis of composite coatings occurs in the process of stationary electrolysis without introducing another phase
into the electrolyte. The coatings obtained from these electrolytes have corrosion resistance, catalytic and sensory
properties, as well as microhardness, which is 2:2.5 times higher than the value of alloying components and
reaches 570 MN /m2 according by Vickers. The software module of technological process is offered. The
realization degree consist of the experimental items with developed coatings and electrolyte compositions pilot
test in PJSC «UKRNDICHIMMASH 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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00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigainy YKpIHTEI, mpo €
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