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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka eKoJIOri4HO YUCTOI TEXHOJIOT XPOMYBaHHS y IPOTOYHOMY €JIEKTPOJIITi JOBTOMIpHUX AeTanel 3i

CKJIQIHOIO TOIIOJIOTI€I0 IOBEPXHI

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of environmentally friendly chromium plating technology in flow electrolyte of long parts with
complex surface topology.

Pedepar yKpaiHCBKOIO:

XPOMOBE IMTOKPUTTS, MTPOTOYHWN EJIEKTPOJIT, CTAJIb, ETEKTPOXIMIYHA KOMIPKA, MOJIEJTIOBAHH,
JEMITIOEP, EKOJIOTI'S. O6’eKT gocaiipkeHHs — AOBrOMipHi BUPpOOY MAlIMHOOYAYBaHHS 3 IOKPUTTSIMU, 30KpEMa 3
HETJIAIKUMU Y1 TBUHTOBAMM IIOBEPXHSIMH, SIKi €KCIIJTyaTyIOTbCS B arlPECUBHUX Ta a0Pa3MBOBMICHUX CEPEIOBUILAX
i IMHAMIYHUM HaBaHTaKeHHSM. MeTa po60Tu — po3po6seHHSI HOBOI €KOJIOTiYHO YMCTOI TEXHOJIOTi]
€JIEKTPOXIMIYHOTO HAHECEHHS XPOMOBOTO IIOKPUTTS Y IIPOTOYHOMY €JIEKTPOJIITi Ha [IOBEPXHI CTAJIEBUX
IOBrOMIpHUX JieTajiell. MeTonu HOCiIKeHHs] — CUCTeMHUI MifXi, MeTOM MaTeMaTUYHOTO Ta KOMITIOTEPHOTO
MOJIEJIIOBAHHS, & TaKOXK IIPOBEAEHHS JIA00PAaTOPHOTO €KCIIEPUMEHTY. PO3p06JIEHO TEXHOJIOTIUHE 3a0€31eYeHHS
€JIEKTPOXIMIYHOTO XPOMYBAHH$ CTAJIEBUX JOBIOMIPHUX JleTajle 31 CKJIaZHOIO TOIOJIOTI€I0 IOBEPXHI B IPOTOYHOMY
€JIEKTPOJIiTi, BUGPAHO CKJIAJL €JIEKTPOJITY HA OCHOBi HETOKCMYHUX CIIOJIYK TPUBAJIEHTHOTO XPOMY, JOCJIIIKEHO PyX
€JIEKTPOJITY B €JIEKTPOXiIMIYHIN KOMIpLIiTa PO3BMHYTO METO, KOMIIO3ULITHOTO XPOMYBAHH4 i3 BKIIIOYEHHIM
HaHOYaCTUHOK. AIANITOBAHO MiIXOIM MEXaHiKM KOHTAKTHOI B3a€MOZIi Ta MeXaHiKU pyHHYBaHHS O MOJEJIIOBAHHS
ITOKPUTTIB. JIOCIIiI)KEHO PO3IOiJ HAIIPY>KEHb Y XPOMOBOMY IIOKPUTTI Ta BU3HAYEHO BEJIMYUHY JOIYCTUMOIO
HaBaHTaXeHHs.[IpeACcTaBI€HO pe3yJIbTaTu JOCiIP)KEHHSI KOHTAKTHOI B3a€MOIii pO3TalIOBAHMX KOAKCiaIbHO
PO3iIMKHYTOi 060JIOHKU i XpOMOBaHOI'O CTBOJIA 3 €JIACTOMEPHUM 3aI10BHIOBaYeM.OTPUMAaHO 3aJI€KHOCTI AJIsI
BM3HAUYEHHSI OCHOBHMX €KCIIyaTallilHUX XapaKTePUCTUK JeMIlpepHOro NpucTpoo. Po3pobiieHo cxemy yTuiisanii
€JIEKTPOJITY XpPOMYyBaHHS. 3aCTOCYBaHHS PO3PO0JIEHOI TEXHOJIOTII XpPOMYBaHHS y IPOTOYHOMY €JIEKTPOJIITI Mif] yac
BiJTHOBJICHHS 3HOLIEHMX Ta BUTOTOBJIEHHS HOBYUX CTAJIEBUX NETAJIEN NACTh 3MOTY MiABUIIUTYA 3HOCOCTIUKICTS i
[IOJIOBKUTHU pecypc poboTu BUPOOIB MAIIMHOOYAYBAHHS i TUM CaMUM 3MEHIIUTH 3aJIeKHICTh YKpaiHU Bif, iMIIOPTY

Ta MOJIHIIINTY €KOJIOTIYHNUIM CTaH JOBKIiJIJIs.

Pedepar aHIJIiHCBKOIO:

CHROME COATING, FLOWING ELECTROLYTE, STEEL, ELECTROCHEMICAL CELL, SIMULATION, DAMPER,
ENVIRONMENT. The object of research is long-term engineering products with coatings, in particular, with non-
smooth or helical surfaces, which are operated in aggressive and abrasive-containing environments under
dynamic load. The work aims to develop a new environmentally friendly technology of electrochemical application
of chromium coating in a flowing electrolyte on longdimensional steel parts. Research methods — a systematic
approach, methods of mathematical and computer modeling, as well as conducting a laboratory experiment. The
technological support for electrochemical chromium plating of steel long parts with a complex surface topology in
a flowing electrolyte was developed; the composition of the electrolyte based on non-toxic trivalent chromium
compounds was selected; the movement of the electrolyte in the electrochemical cell was investigated; and the
method of composite chromium plating with the inclusion of nanoparticles was developed. The approaches of
contact interaction mechanics and fracture mechanics have been adapted to the modeling of coatings. The stress
distribution in the chrome coating was studied and the permissible load value was determined. The results of the
study of the contact interaction of a coaxially open shell and a chrome-plated barrel with an elastomeric filler are
presented. Dependencies for determining the main operating characteristics of the damping device were obtained.
A scheme for recycling the chromium electrolyte has been developed. The application of the developed technology
of chromium plating in the flowing electrolyte during the restoration of worn and new steel parts will make it



possible to increase the wear resistance and extend the service life of machine-building products, thereby
reducing Ukraine's dependence on imports and improving the environmental condition of the environment
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