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1. EnekrpoocamykeHHs! aHTU(PPUKLIMHNAX TOKPUTTIB Ha OCHOBI CBUHLIIO i3 METUJICYIb()OHATHUX €JIEKTPOJIITIB

2. Electrodeposition of antifriction coatings based on lead from methanesulphonate electrolytes

Pedepar:

1. O6'eKT HOCHIIKEeHHS - eJIeKTPOJIITUYHE HaHeCEHHS aHTU(PUKLIMHUX TOKPUTTIB Ha OCHOBI CBUHIIIO. MeTa
IOCJiIKEHHS - PO3POOKa HAYKOBO-TEXHIYHNX OCHOB Cy4aCHOI BUCOKOIHTEHCUBHOI €KOJIOTiYHO 6€3MeYHO]
TEXHOJIOTii OTPUMAaHHS aHTU(PUKLINHUX IOKPUTTIB CIIJIABAMU CBUHELb-0JIOBO i CBUHEIlb-0JIOBO-MiJlb 3
BHUKOPHCTaHHSIM MEeTUJICY/Ib(POHATHUX €JIeKTPOJIITIB i ii TpoMuciioBa peanisalisi Ipy BUTOTOBJIEHH] BKJIAJUIIIIB
NiAIMIHYKIB KOB3aHHS. MeToau NOCiI>)KeHHS! © - 1J1s1 BCTAHOBJIEHHSI 3aKOHOMiPHOCTEN €JIeKTPOOCAIKEHHS
CILJIaBiB CBMHILIIO BUKOPHCTAHO BOJIbTaMIIEPOMETPito, nossiporpadito Ha PKE i rpaBimeTpito; - 11 aHani3y ckaamy
€JIEKTPOJIITIB i CIJIaBiB 3aCTOCOBAHO METOAM aMIIEPOMETPUYHOIO i OKMCHO-BiIHOBJIIOBAJIbHOTO TUTPYBAHHS; - [174
OIIiHKM BJIACTUBOCTEMN, CTPYKTypU i Mopoiorii aHTU(PUKIIIHMX [TOKPUTTIB BUKOPHUCTAHO TPUOOTEXHIUHI BUMIDH,
BMMipIOBaHHS MiKPOTBEPOCTi NOKPUTTIB, PEHTT€HO(A30BUI aHaJIi3, ONITUYHY MiKPOCKOIIIO i CKaHYBaJIbHY
€JIEKTPOHHY MIKPOCKOIIi0. TeOpeTUYHi Ta IPaKTUYHI PE3YJIbTATU: 3alIDOIIOHOBAHO MEXaHI3M CYMICHOTO pO3PALy

ioniB Pb2+, Sn2+ i Cu2+ i3 MeTusCysIb()OHATHOIO €JIEKTPOJITY B IPUCYTHOCTI OPraHiYHUX 100aBOK, 10 OTIOBHIOE



TEOPiI0 eJIEKTPOJIITUYHOrO CIIJIABOYTBOPEHHST; BU3HAYEHO BIUIMB Pi3HOMAHITHUX (PaKTOPIB HA €JIEKTPOOCAIKEHHS
CIIJIaBiB HA OCHOBI CBMHLIIO i3 MeTUJICY/Ib(POHATHUX €JIEKTPOJIITiB, @ TAKOK Ha BJIACTUBOCTI IOKPUTTIB, L0 €
HAYKOBOIO OCHOBOIO CTBOPEHHS HOBUX PECYPCO- i €HEProOIaJHUX TEXHOJIOTi HaHECEHHS aHTUPUKLIAHUX
IIOKPUTTIB i3 MPOrHO30BAaHUMM BJIACTUBOCTSIMU; PO3p00JIeHa iHHOBALiliHA TEXHOJIOTiSI HAHECEHHS! aHTU(PUKLIMHUX
IIOKPUTTIB HAa OCHOBi CBUHLIO i3 METUJICYIb()OHATHUX €JIEKTPOJIITiB HA BKJIAJMIII MiAIUITHYUKIB KOB3aHHS YCIIILIHO
peanizoBaHa Ha TOB "MesiTONOIBCHKUY 3aBOJ, MMIUITHUKIB KOB3aHHSA". HOBM3HA NI0JI0’KEHD Ta PE3YyJIbTATIB:
BIIEple, BCTAHOBJIEHO, 110 €JIEKTPOOCAIKEHHS €BTEKTUYHOTO CIIaBy Pb-Sn i3 MeTuiICy1b(POHATHOTO €JIEKTPOJITY
He MiANOPSIKOBYETCSI 3aKOHOMIPHOCTSIM HE3aJIEXKHOTO PO3Psly KOMIIOHEHTIB, IO MOB'SI3aHO 3 FAJIbMyBaHHSIM
NapLiaJbHOTO MPOLIECY OCANIKEHHS 0JI0BA Ha Yy>KOPigHIN NOBEPXHi CBMHIIIO; BU3HAYEHO, 10 BBEJEHHS JO
METUJICYIbHOHATHOTO €JIEKTPOJIITY OKCUETUJILOBAHOTO b-HadTOMy MPU3BOAUTE 10 MOIM(DiKyBaHHS €JIEKTPOJHO]
MIOBEPXHi Ta 3HWKEHHS MOJIsIpU3allii BUJiIEHHS 0J10Ba B CIJIAB, 110 JO3BOJISIE TOMITHO 301/IBIIMTH BMICT 0JIOBa B
CIIaBi, @ TAKOXK 3HAYHO IOJIINIIUTY 30BHILIHIN BUIJIA OTPUMYBaHUX IIOKPUTTIB; BIIEpLIE, [IOKA3aHO iCTOTHE
3HMKEHHS IIBUJIKOCTI peakiii XiMiYHOro OKMCHEHHS ioHiB Sn2+ B pucyTHOCTI i0HiB Cu2+ B MeTaHCYIb(POHATHOMY
€JIEKTPOJIITi, [0 MiCTUTb CyJIb(MOIOXiIHY apOMaTUYHOro aMiHy. CTyIliHb yIIDOBa/I)KEHHS: 3alIPDOIIOHOBaHA
TEXHOJIOTis1 OfleP>KaHHS aHTU(DPUKLIMHUX IOKPUTTIB OyJia yCHilIHO ynpoBamkeHa Ha TOB "MeiTonosbscpKuii 3aBo],
HiAIMITHYKIB KOB3aHHS" Ta PEKOMEHIYETHCS [1JIs1 IOAAJIBIIONO YIIPOBAKEHHS Ha MiJIIPUEMCTBAX MAIMHOOYiBHO]

raynysi, Takux K BAT "3anopispkuil MmexaHiyHum 3asoy’, BAT "Motpo Ciu".

2. The object of investigation is electrodeposition of antifriction coatings on the base of lead. The goal of
investigation is development of scientific and technical basis of the modern, highly intensive and environmentally-
friendly technology for obtaining antifriction coatings of lead-tin and lead-tin-copper alloys using
methanesulphonate electrolytes as well as its industrial implementation for fabrication of bearing shells. Methods
of investigation are as follows: voltammetry, polarography on dropping mercury electrode and gravimetry (for
ascertainment of the regularities of lead alloys electrodeposition); amperometric and redox titration (for analyses
of electrolyte as well as alloys compositions); tribotechnical investigations, hardness measurements, X-ray
diffraction method, optical microscopy and scanning electron microscopy (for determination of the properties,
structure and morphology of the coatings). Theoretical an practical results are as follows: the mechanism of
simultaneous discharge of Pb2+, Sn2+ and Cu2+ ions from methanesulphonate electrolytes in the presence of
organic additives was suggested which develops the theory of electrolytic co-deposition; effect of various factors
on the elelectrodeposition of alloys based on lead as well as on the coatings properties was established that is the
scientific basis for development of novel resource-saving and energy-efficient technologies of antifriction coatings
electrodeposition with predictable properties; innovation technique for obtaining of antifriction coatings on the
base of lead on the bearing shells was elaborated using methanesulphonate bath, this technique having been
realized at the Melitopol Factory of Plain Bearings, Ltd. Novelty of the points and results is as follows: is was stated
for the first time that the electrodeposition of eutectic Pb-Sn alloy from methanesulphonate electrolyte does not
obey the regularities of independent discharge of the components, this phenomenon being connected with
inhibition of the partial process of tin electrodeposition on foreign lead substrate; introduction of oxyethylated b-
naphthol to the methanesulphonate electrolyte results in electrode surface modification and decreasing the tin
co-deposition polarization that allows enlarging noticeably tin content in alloy as well as improving considerably
surface appearance of the coatings obtained; an essential decrease in the rate of Sn2+ ions chemical oxidation was
shown for the first time in methanesulphonate electrolyte in the presence of Cu2+ ions when a sulphonated
derivative of an aromatic amine was used. Implementation degree - the technology proposed was successfully
realized at the Melitopol Factory of Plain Bearings, Ltd. It is recommended for the further introduction to
enterprises of machine building such as "Zaporozhe engineering works", public corporation and "Motor Sich" JSC.
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