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Pedepar/anoTamis:

1. Il puceprallisi IpUCBSIY€HA BUPIIIEHHIO IPAKTUYHMX HAYKOBO-TEXHOJIOTIYHUX 334 y rajlysi MallMHOOYIyBaHHSI.
TepTs BUKJIMKaE MOIIKOIKEHHS 6araTrboX MexaHiyHUX BUPOOiB. JIloayHa TOCiIKye Teopii Ta MeToAY IPOLOBKEHHS
TEepMiHy CIIy>KOM MeXaHiYHOro 06JiafiHaHHs Ta BUPOOIB. [JoCHiIKeHHs MeXaHi3My 3HOIYBAaHHSI CIIpUsIE IIPOTPeCy y
NiABUILEHHI TEPMiHY CIy>KOM MEXaHIYHUX JeTajlell Ta yJOCKOHAJIOE iX peMOHT. [I0BEpXHi ME€XaHiYHOTO
ob6siaflHaHH4A NigJA0ThCS 3HOCY. JleTati, o BUNIIIY 3 JIafly, MOXKHA BiJPEMOHTYBATH, 3aCTOCOBYIOYM TEXHOJIOTIIO
00p0o06KY NoBepXHi. TexHoJoriss 00pOOKY MOBEPXHI BUKOPUCTOBYETHCS y TEXHILli BiIIHOBJIIOBAJIbHOTO PEMOHTY.
JocmimKeHHs 3HOCY Ta 3HOCOCTIMKMX MaTepiasiB 3aBxau 0yJI0 HallaKTUBHIIIOW0 cheporo TpUbOIOriYHUX
nociigkeHb. Po3po6ka HOBUX MaTepiaiB i IPOLLECIB 3aBX/AM 3aIMINAETLCS Y LEHTPi yBaru AOCIiIPKEHb 3HOCY.
JocifskeHHs 3aCTOCYBaHHS IIOBEPXHEBUX MTOKPUTTIB i Moau@iKallii MOBEPXHi CTaau HalaKTUBHILIOK chepolo

TpUOOJIOTIYHUX TOCiIKeHb. JlificHe ToCiIKeHHs 30CepeIyKeHO0 Ha 3HOCI, BUKIIMKAHOMY JIiHIIHMM 3BOPOTHO-



MIOCTYIAJIbHUM PYXOM Y BiIKDUTOMY CepenoBulli. BOHO 30cepeskeHe Ha NOCIiIKEeHHi Teopii Ta METOL0JIOT il
BUKOPMCTAHHS TEXHOJIOTI] BiTHOBIIIOBAJIBHOTO PEMOHTY IIJIs NOCTiMHOTO MOKPAIlEHHS 3HOCOCTIUKOCTI Ta
301/IbLIIEHHS TePMIHY CIyX0u peTaneil. OfHielo 3 TPYIHOILIB LOCiI>)KEHHS 3HOCY € AOCJIiIPKEHHS IPOTU3HOCHUX i
AHTUQPUKLINHNAX BIACTUBOCTEN [IOKPUTTIB B €KCTPEMAJIBHMX YMOBAX. 31 IIBUJKAM PO3BUTKOM T€OPii KOMIIO3UTHUX
IIOBEPXHEBUX ITOKPUTTIB 3'IBJISIIOTHCSI HOBI TEOPIi, TOB’s13aHi 3 TOKPUTTSIMU. [ly>ke BaXKJIMBO CPOPMYyBATH HOBUIA
MiaXif 10 CTBOPEHHS MPOTU3HOCHUX Ta aHTU(PPUKLITHUX MOKPUTTIB, CIUPAIOYUCH HA HOBi TEOPETUYHI
nocaigxeHHs. OCKilIbKY €JIEKTPOiCKPOBE OCAIKEHHS (Te XK, 10 i eJIeKTPOiCKPOBE JIETYBaHHS) Ma€ XapaKTE€PUCTUKU
€HEepro36epesKeHHs Ta 3aXMCTY HaBKOJIMIIHbOTO CEPELOBUINA, HU3bKY BAPTICTb BUKOPUCTAHHS Ta 3py4YHICTb
eKCIyaranii, noegHanHs TexHoorii ESD i3 Teopielo KOMIIO3UTHUX TOKPUTTIB Ma€ NMO3UTUBHE 3HAYEHHS [1J14
IOCJIiI)KEHHSI HOBUX ITOKPUTTIB. Y LIbOMY JOCJIiJKEHHI MaTepiasu 3 BUCOKOIO B'SI3KiCTIO, BUCOKOIO 3HOCOCTIHKICTIO
Ta MaTepiay, 1o 3MEHIIYIOTb T€PTsl, BAKOPUCTOBYIOTbCS [IJ1S1 BUTOTOBJIEHHSI KOMIIO3UTHOTO MaTepiaiy, mob
JOCJIIKYBAaTU HOBI ITIOKPUTTS, $IKi 3MEHINYIOTh TEPTSI TA € 3HOCOCTIMKUMU. PO3BUTOK TEXHOJIOTi THEBMATUYHOT'O
YAAPHOTO HalWJIEHHS MOJXE IMOKPAIIATY TPAAULIMHU [IPOLIEC HATMJIEHHS Ta 3HAYHO IMOKPAIIUTHU SKiCTh
AHTUQPUKLIAHOIO IOKPUTTS, 1J0 € HOBUM JOCSITHEHHSIM Y PO3BUTKY HayKOBOi yMKU. Take HOBE KOMIIO3UTHE
IIOKPUTTSI CIIPUSIE€ 3MEHIIEHHIO CIIOKMBAHHS €HEPTil Ta 3HKEHHIO 3a0pyJHEHHSI HABKOJIMIIHBOTO CEPENOBUILA, 10
BaKJIMBO 151 3a06e31e4eHHs] HU3bKOI'0 3HOCY Ta TPUBAJIOrO TEPMIHY CIy>K6M MeXaHiYHOro ob6JiafiHaHHS. BoHO Mae
PEKJIaMHY LiHHICTb SIK (paKTOp CTUMYJIIOBAHHS [1J1s JieTajeil 3 04HAaKOBUM MexaHi3MoM 3Hocy. Takox Jyxe
BRXJIMBUM Y LIbOMY BiJHOIIEHHI € MOKJIMBICTb 3201 aJPKEHHS PECYPCIB Ta 3MEHIIEHHS BUTPAT 14 6i3Hecy. O0’eKT
IOCJIiIPKEHHS — TeXHOJIOTIYHMII ITpoliec (pOpMYBaHHS (PYHKLiIOHATIBbHUAX IIOKPUTTIB HA IOBEPXHI Basly ITU(TA
3aMKOBOT'0 Me€XaHi3My MiATOMHOro NpUCTPOIO. [IpeameT nociigKeHHs — 3aKOHOMIPHOCTI TEXHOJIOTIYHOTO MPOLECY
(OpMOYTBOPEHHS [1OBEPXHI i3 3aJaHNMU €KCIITyaTallilHUMU BJIaCTUBOCTSIMH, 110 3a0e3leuye HeOOXiIHY SKiCTb
(mOBroBiUHICTB, 3HOCOCTINKICTD, IPALIE3[JaTHICTh) IOBEPXHI By ITU(PTA 3aMKOBOT'O MEXaHi3My MiIOMHOTO
IIPUCTPOI0. MeTo0 pobOTH € MiABUILEHHS SIKOCTI I0BEpPXHEBYX IIAPiB IpY BUTOTOBJIEHI i BifHOBJeH] Bajy mwtudTa
3aMKOBOTO MEXaHi3My MiJleMHOTO MIPHCTPOIO aKyMYJIITOPHOI 6aTapei es1eKTpoMoo6iss, LIIxoM POPMYBaHHS Ha
J10T0 NMOBEPXHSIX, 0 3HOUIYIOTHCS, METOJOM €JIEKTPOICKPOBOTrO OCAIPKEHHSI KOMIIO3ULIMHUX 6araTomapoBUX
nokpuTTiB ckiany SKH51+WC+B83. [l ocsArHeHHS MTOCTaBJIeHOi MeTH HeoOXiHO BUPIINTY HACTYIIHI 3anadi: 1.
[TpoBecTu aHai3 iCHYIOYMX Cy4aCHUX TE€XHOJIOTIN pEMOHTY JieTajeil rajly3eBoro MalinHOOyAyBaHHS BiiTIOBiTHO 10
xapakrepuctuk ESD. 2. [IpoBecTu aHasni3 cydaCcHUX MarepiajiB eJ1eKTPOiB — iIHCTPYMEHTIB [1J1s1 KOMILJIEKCHOI
OLIiHKM BJIACTUBOCTEN [IOBEPXHEBUX INOKPUTTIB, HAHECEHUX JJIs1 [IOKPALEHHS 3arajbHOi TEXHIYHOI XapaKTepUCTUKHU
noBepxHi. 3. [IpoBecTty mocuimkeHHs GOPMyBaHHS 3HOCOCTIMKNX KOMITIO3UTHUX I'PaJiEHTHUX IIOKPUTTIB i
IIOPiBHSIHHS Pi3HUX BJIACTUBOCTE 110BepxHi. 4. [IpoananidyBaty gedeKTy HU3bKOTEMIIEPATYPHOTO HAllUJIEHHS
M'SIKUX METaJIiB Ta BAOCKOHAJIMTU iCHYI0Uy TEXHOJIOTII0O PEMOHTY. 5. JJOC/IiINTY BIIJIUB TEXHOJIOTI] PEMOHTY
HaHECEHHAM MOKPUTTA MeToAoM ESD Ha TOYHICTL OTPMMAaHOI ITOBEPXHI. 6. 3alpOBaI)KEHHS PE3YyJIbTATIB

IOCJiI)KeHHS B iH)KeHepHY IIPaKTUKY BiZJHOBJIIOBAJILHOI'O PEMOHTY (IIOBHOI MOJiepHi3aliii) Ha mianpremcTsi.

2. This dissertation is dedicated to solving practical scientific and technological problems in the branch mechanical
engineering field: Friction causes a large number of mechanical products to be damaged. Human beings have been
exploring theories and methods to prolong the life of mechanical equipment and parts. The research of wear
mechanism has positive significance for improving the life of mechanical parts and repairing parts. Wear is
generated on the surface of mechanical equipment. The failed parts can be repaired by surface processing
technology. Surface processing technology has been used in remanufacturing engineering. The research of wear
and wear-resistant materials has always been the most active field of tribology research. The development of new
materials and processes has been the hotspot of wear application research. The application research of surface
coating and surface modification has become the most active field of tribology research. The present research
focuses on wear caused by linear reciprocating motion in an open environment. It explores the theory and
methodology of using remanufacturing technology to continuously improve the wear resistance and enhance the
life of parts. One of the difficulties in wear research is the research on the anti-wear and anti-friction properties of
coatings under extreme conditions. With the rapid development of composite surface coating theory, new coating
theories appear. It is of great significance to redesign the anti-wear and anti-friction coating by using the new



theory. Since electro-spark deposition (tantamount to electro-spark alloying) has the characteristics of energy
saving and environmental protection, low use cost and convenient operation, it is of positive significance to
combine ESD technology with composite coating theory to explore new coatings. In this study, high toughness
materials, high wear-resistant materials, and friction-reducing materials are used for composite, in order to
explore new friction-reducing and wear-resistant coatings. The development of pneumatic impact deposition
technology can improve the traditional deposition process and greatly improve the quality of friction-reducing
coating, which is a new attempt in science. This new composite coating solution reduces energy consumption and
pollution, which is important for low wear and high service life of mechanical equipment. It has promotional value
for parts with the same wear mechanism. It is also very important to save a lot of resources and reduce a lot of
business money. The object of research is a technological process for forming functional coatings on the pin shaft
of the locking mechanism for the lifting device. The subject of research is the regularities of the technological
process for forming a surface with specified performance properties, which ensure the necessary quality
(durability, wear resistance, workability) of the pin shaft surface of the locking mechanism for the lifting device.
The purpose of the study is to improve the quality of the surface layers at manufacturing and remanufacturing the
pin shaft of the locking mechanism for the lifting device of an electric car battery by forming the composite
multilayer coatings of the SKH51+WC+B83 composition on its wear surfaces with the use of the method of electro-
spark deposition. To achieve this goal, it is necessary to solve the following tasks: 1. To conduct an analysis of the
existing modern methods and technologies for repairing component parts for branch mechanical engineering in
accordance with the ESD characteristics. 2. To conduct an analysis of modern materials for electrode - tools to
provide for a comprehensive assessment of the properties of the surface coatings applied to improve the overall
technical characteristics of the surface. 3. To conduct a research on the formation of wear-resistant composite
coatings and compare various surface properties. 4. To conduct a research of the defects of low-temperature soft
metal deposition and improve the existing repair technology. 5. To investigate the effect of the ESD coating repair
technology on the accuracy of the surface obtained. 6. To introduce the research results into the engineering

practice of enterprise remanufacturing.
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2. Ivanov Vitalii O.

KBasidikanis: 1. 1. n., npodecop, 05.02.08

InenTudikarop ORCID ID: He 3acrocosyerbcs

JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI OPHUIHUYHOI 0COOH: CyMChKUIi IePKaBHUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 05408289

Micuesnaxomxeunﬂ: ByJI. XapKiBcbKa, Cymu, CyMcbkuii p-H., 40007, YkpaiHa
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3akir04Hi BimoMocTi



Biacue IpizBume Im's I10-6aThKOBI Panionos Onexcanap Bonogumuposuy
rOJIOBH pagu

Biacue IpizBume Im's I10-6aTbKOBI Panionos Onexcausp BonoauMuposnd
rOJIOBYIOYOrO Ha 3acCimaHHi

BiamoBigasibHUE 32 MiZTOTOBKY Ay Cinb
00JIiIKOBHX JOKYMEHTIB

PeeCTpaTop FOpuenko TetsiHa AHaToJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

OisIIBHOCTI




