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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX pyoOpHK: 31.15.33

Tema gucepranii:
1. Enextpooca/i>keHHs! HAHOKPUCTAIIYHNUX XPOM-KapOOHOBUX ITOKPUTTIB 3 pO34MHiB cosell xpomy(I1l)

2. Electrodeposition of nanocrystalline chromium-carbon coatings from solutions of chromium(III) salts

Pedepar:

1. O6'eKT moCiKEHHS - €JIEKTPOJIITUMHE HAHECEHHS TIOKPUTTIB CIIJIaBaMU XPOMY 3 €JIEKTPOJIiTiB HA OCHOBI cosei
Cr(III). MeTa mocifpkeHHs - po3po0Ka HayKOBUX OCHOB Cy4acHOI BUCOKOIHTEHCUBHOI €KOJIOTIYHO 6e31eYHO]
TEXHOJIOTi 0Zlep>kKaHHs TOBCTOLIAPOBUX HAHOKPUCTAIIYHUX IIOKPUTTIB CIIJIaBOM XPOM-KapOOH 3 €JIEKTPOJIITiB Ha
ocHOBi coseit Cr(III). MeTogu IOCiIKEHHS: BOIbTAMIIEPOMETPIs i rpaBiMeTpisl, POTOKOIOPUMETPI i
MIOTEHLIIOMETPisl, PEHTT€HO(POTOETEKTPOHHA CIIEKTPOCKOIIisl, CIEKTPOCKOIIis TJIiI0YOTr0 pOo3psly 3 6e3nepepBHUM
iOHHUM TpaBJIEHHSIM [IOBEPXHI, pEHTTeHO(A30BUI aHaJli3, METO]], MaJIOKYyTOBOi PEHTIeHiBCbKOI Audpakiiii,
BYMipIOBaHHS MiKPOTBEPOCTi NIOKPUTTIB, TPUOOTEXHIYHI BUMIPIOBAHHS, ONITUYHA MiKPOCKOIIis Ta CKaHyI0ua
€JIEKTPOHHA MIKPOCKOIIig. TeopeTnyHi i NpakTUYHi pe3yabTaTy - BIIEPIIE OTPUMAHO KOMIIJIEKC CUCTEMATUYHUX

€KCIIEPMMEHTAJIbHUX JJaHUX LI0JI0 BIUIMBY Pi3HUX YMHHUKIB Ha €JIEKTPOOCAIKEHHS CIIJIaBy XpOM-KapOOoH 3



€JIEKTPOJIITY Ha OCHOBI TPUBAJIEHTHOTO XpOMY 3 Jo6aBKaMu Kap6aminy i MypamuHoi kucaotu. HoBusHa
Pe3YJIbTaTiB: BCTAHOBJIEHO HOBUI1 MeXaHi3M YTBOPEHHS CILJIaBy XPOM-KapOOH, 3TiIHO 3 IKUM peakxiiis OCaI>KeHHS
XpOMY HaB's3y€e CBOi KiHETMYHI 3aKOHOMIPHOCTI ITpoljecy clniBocanykeHHs KapboHy y crias, IpU LibOMY BKJIIOUEHHS
Kap6ony B ocaf, 30iliCHIOETBCS 32 MEXAHI3MOM XiMiYHOI B3a€MO/Iii BUCOKOAKTHMBHUX aJ1-aTOMIB XpOMY 3
azcop6OBaHMMU OPraHiYHUMU YACTUHKAMU; IOKA3aHO MOJKJIMBICTh OTPUMAaHHS BUCOKOSIKiICHUX HAHOKPUCTAJIIYHUX
XpOM-KapOOHOBHUX ITOKPUTTIB (i3 BMicTOM Kap6oHY ~10%) 3 TOBIIMHOIO KiJIbKa COTEHb MiKDOMETPIB i 3a7laHuM
PO3MipOM HaHOKPMCTAJITiB (3,5 HM) 3 PO3UMHIB COJIEN TPUBAJIEHTHOTO XPOMY B IIPUCYTHOCTI Kapbamify i
MypamnHoi Kuca0Tu. OTprMaHi eKCIIEpUMEHTAJIbHI PE3YJITATU W00 BIUIMBY CKJIANY €JIEKTPOJITY Ta PEXKUMY
€JIEKTPOJIi3y Ha BUXif, 32 CTPYMOM, IIBUAKICTb OCAIKEHHSI, & TAKOXK Ha CKJIAJ, i BJTACTUBOCT] yTBOPIOBAHUX ITOKPUTTIB
€ 32CaJI0I0 HOBUX €KOJIOTiYHO 6e3eYHUX BUCOKOIHTEHCHBHUX T€XHOJIOTi HaHEeCeHHS TOBCTOIIAPOBUX (KibKa
COTEHb MiKPOMETPiB) HAHOKPUCTATiYHUX IIOKPUTTIB HA OCHOBI XPOMY 3 IIPOTHO30BAaHMMU BJIACTUBOCTSIMMU.
3arporioHOBaHa HOBA TEXHOJIOTIA eeKTpoocaaKeHH criaBy Cr-C 3 BUKOPUCTaHHAM €JIEKTPOJITY, 0 MiCTUTh
OCHOBHUM CyJib(aT TPUBAJIEHTHOTO XPOMY (XPOMOBUI1 yOUTEb), SIKAI1 J03BOJISIE TOMITHO 361/IbIIUTY [IOKPUBHY
3IaTHICTb €JIEKTPOJIITY (y OPiBHSIHHI 3 BilOMMMU IIPOTOTUIIAMHU) i OJlEpKyBaTH TOBCTOLIAPOBi HAHOKPUCTAJIIUHi
MIOKPUTTS CIJIABOM XPOM-KapOOH 3 BMiCTOM Kap6oHy ~10% (Mac.), BUXO[IOM 32 CTPYMOM 36% i IBUAKICTIO
ocamkeHHs ~0,7 MKM /XB (ipu rycTuHi ctpymy 20 A/am2). Chepa BUKOPUCTAHHS: MAIIMHOOYIiBHA Ta a€POKOCMiUHa

rajiysi IpOMHUCJIOBOTO.

2. The object of investigation - electrolytic coating of chromium alloys with electrolytes based on salts of Cr(III).
The purpose of investigation - development of scientific bases of modern high intensity environmentally safe
technology for thick nanocrystalline coating alloy chromium-carbon of electrolytes based on salts of Cr(III).
Methods of investigation: voltammetry and gravimetry, potentiometry, photokolorymetry, XPS, GDS, X-ray
diffraction analysis, the method of small angle X-ray diffraction, measurement of microhardness of coatings,
tribotechnical measurements, optical microscopy and scanning electron microscopy. Theoretical and practical
results - the first time received systematic set of experimental data on the influence of various factors on the
electrodeposition of the alloy chromium-carbon with electrolyte based on trivalent chromium with the addition of
urea and formic acid. Novelty: a new mechanism of chromium-carbon alloy is proposed whereby the reaction
deposition of chromium impose their kinetic regularities of coprecipitation carbon in the alloy, and the inclusion of
carbon in the sediment carried by the mechanism of chemical interaction of highactive Cr atoms adsorbed on
organic particles. Ability to produce high quality nanocrystalline chromium-carbon coatings (containing carbon ~
10%) with a thickness of several hundred micrometers and given the size nanokrystalitiv (3.5 nm) of solutions of
salts of trivalent chromium in the presence of urea and formic acid. The experimental results on the effects of
electrolyte and electrolysis mode to output at current, deposition rate and the composition and properties of
formed coatings is the basis of new environmentally sound technologies of high deposition thick (several hundred
micrometers) nanocrystalline coatings based on chromium with predictable properties. The new technology of
electrodeposition alloy Cr-C using an electrolyte containing trivalent chromium sulfate basic (chromic tannin),
which allows you to significantly increase the cover ability of the electrolyte (in comparison with the known
prototypes) and obtain thick nanocrystalline coating alloy chromium-carbon containing carbon ~ 10% (mas.),
output current by 36% and the rate of deposition of ~ 0.7 mm / min (at current density 20 A/dmz2). Scope: in
engineering and aerospace areas of industrial production.

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)

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Tanusnos ®emnikc Mocunosuy

2. Danilov Felix Iosifovych

KBasigikanis: n.x.x., 02.00.05
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indopmamist:

IloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Benp MapuHa BitasniiBHa

2. Begp MapuHa BitasniiBHa

KBasigikanis: n.r.1., 05.17.03
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa inHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs



BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. Hepenos Bonogumup I'eopriiioBny

2. Hedenos Bomogumup I'eopriftoBuy

KBasigikanis: n.1.1., 05.17.03
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI

TOJIOBH pajgu

Biiacue IIpizBuie Im'sa I1o-6aTbKOBi

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

Ilanusnos ®esnike Mocunosuy

Tlanunos ®emnikc Mocunosnya

IOpuenko T.A.



