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1. Incepraniiina po60Ta IPUCBIYEHA PO3B’13aHHIO 3HOCOKOHTAKTHUX 33/1a4 TeOpii MPY>KHOCTI B IIJIOCKIH Ta
0CeCUMETPHUYHIil TOCTAaHOBKAxX B yMOBaX HE3MiHHOI NIowmaAku KOHPOPMHOI0 KOHTAKTY Ta 3MiHHOI (1apabosoigHuit
KpyroBUH B IIJIaHi IITaMII) NIPY JiHIHOMY Ta CTEIIEHEBOMY 3aKOHAX 3HOLIYBAaHHS Ta JIiHINHOMY Ta CTEIIEHEBOMY
3aKOHax Ae(dOopMyBaHHSI TOHKOTO MOKPUTTS, @ TAKOXK aHAJIi3y KOHTAKTHUX XapaKTePUCTUK Ha CTafji
IIPUIIPALIOBAHHS, @ y JesIKUX BUIIaJKax — e i1 Ha cTafii ycTaseHoro 3Hocy. Y BCTyIi OGIPYHTOBAHO aKTyasIbHICTb
TE€MAaTUKU JOCJiIPKEHHS, CGOPMYJIbOBAaHO METY, 3aBAaHHS [NOCiIP)KEHHS, 00'€KTH, METOAU Ta IPeAMETHU
OOCJIiIKEHHS, PO3KPUTO HAYKOBY HOBU3HY Ta NNPAKTUYHE 3HAYE€HHSI OTPUMAHMX Pe3yJIbTaTiB. ONMCaHO 0OCOOUCTUI
BHECOK 37100yBaya, BUKOHAHUX Y CIIiBABTOPCTBI, I0JAHO JlaHi 010 anpobariii pe3yibTatiB aucepTalii HaBeeHo
nepeJiik ny6Jlikalliil, B IKUX BiloOpaX€HO pe3yJIbTaTh AUCEPTaLiiiHOI poboTU. Y nepuioMy po3sfii BUKIaNeHO oIy,
Cy4aCHOTO CTaHy [LOCJiI>KyBaHOI IPo6IeMU i Iy06JliKaLii, IPUCBSIYEHNX 33/1a4aM, sIKi BUPIIYIOTbCS Y AaHil poOoTi.
HapaHo KOpOTKUi1 OIJIsf, pO3BUTKY 3arajabHOI rajy3i KOHTaKTHOI MeXaHiKuy Ta ii po3iny — 3HOCOKOHTAaKTHUX 3a1ad.

3a3HaueHo, 1110 IOKPUTTSI BUKOPUCTOBYIOTHCS [1J1s1 3a1100iraHHsI MIBUAKOMY pyMHYBaHHS. Jlaji HaBeJeHo OISy



IesIKUX MyOJliKalill o040 KOHTAaKTHUX 3374 32 HAIBHOCTI IIOKPUTTS y KOHTAKTYIOUYUX Tijl, BUCBITJIE€HO BifoMi (pakTh
CTOCOBHO BiHKJIepiBCbKOTO MOZI€JIIOBAHHS [TIOKPUTTS Ta 3aKOHIB 110ro gedopmMyBaHHS — JIiHITHOTO Ta CTENEeHEeBOTO.
JI7151 cripoleHHS PO3B’s13aHHS 3HOCOKOHTAaKTHUX 337124 B 3HAYHiH KiJIbKOCTi OI1y61iKOBaHUX POOIT 3aCTOCOBAHO
JIiHIMHY 3aJIEKHICTh MK MIBUAKICTb 3HOCY Ta KOHTAKTHUM THCKOM, IO BiZIOBiZa€ JIiHINHOMY 3aKOHY 3HOLIYBaHHS.
B po3pizni onrcaHo BUKOPUCTAHHS B NOCJIIKEHHSIX 3arajIbHOTO CTENEHEBOro 3aKOHY 3HOIIyBaHHS. HaBeneHo oy,
ny6Jlikalii, B SKMX BUBYA€ThCSI KOHPOPMHO y3roJKE€HN KOHTAKT. J]Jasi BunucaHi piBHSIHHS yMOB KOHTaKTy B 3a/1ayi
3HOILIYBaHHS TOHKOTO IOKPUTTS, METO/Y, Ha SIKMX 3aCHOBAHi MifIX0U 0 PO3B’I3aHHS Ta AOCJiIPKEHHS
[IOCTaBJIEHUX 3a7a4. BUlisieHo K010 HeBUPilIeHUX 3a/ay. 171 OJanbuIoro BaKJINBO 3a3HAYUTH, IO Y JUCEPTAaLlil
IOCIIiIPKEHHS IIPOBOASTHCS HAa MPOMDKKY 4acy, Ha SKOMY BifICYTHil IOBHUI 3HOC IOKPUTTS. [Ipyruii po3zin
IIPUCBSYE€HUI PO3B'SI3aHHIO IIJIOCKOI KOHTAKTHOI 33a4i PO 3HOIIYBaHHS 33 CTEIIEHEBUM 3aKOHOM TOHKOTO
IIPY>KHOTO MIAapy IIPY KOB3aHHI 110 HbOMY IITAaMIIA 33 IOCTiITHOTO HOPMaJIbHOTO HaBaHTKEHHSI. PO3IISIHYTO 1Ba
BUIIa/IKU KOH(POPMHO Y3roJ)KEHOTO KOHTAKTY ITAMIIA i MOKPUTTS. Bunaznok 1 - o6uBi moBepxHi MJI0CKi Ta BUMIAJOK
2 — KOHQOPMHUI KOHTaKT BU3HAYAETHCS OCLIMIIIOI0Y0I0 TPUTOHOMETPUYHOI0 (yHKIi€to. [Ipy 11pboMy 0651aCTb
KOHTaKTy € (pikcoBaHOI0. 111 po3B’si3aHHS 1ji€l Ta BCiX HACTYIIHUX 3a/1a4 AUCEPTallii 3aCTOCOBYETbCSI METOT
IucKperusallii yacy. Ha KoXkHOMy 4aCOBOMY KpOIi iHTerpajyibHe piBHSIHHS, 110 MOJ€JII0€ KOHTAKTHY B3a€EMOZ10,
3BEJI€HO [10 OIIepaTOPHOro PiBHIHHSA Ppenrosabma Ipyroro pony, sike Mae €IUHNUN pO3B'a30K. [y1s1 BUunaaxy 1
OTPUMAaHO aHaJIITUYHUH i YUCEIbHUIN PO3B'SI3KY, Y BUIIAAKY 2 — YUCEJIbHUNA. AHAIITUYHUI PO3B'sI30K II0IAHO
CTETIeHEBUM PSIOM 3 HEBITOMUMU KoedillieHTaMU, SIKi MOKHA 3HAWUTH 3 HECKIHUEHHOI CUCTEMU JIiHIHHUX
anrebpaiyHux piBHsAHb. HabinKeHo aHamiTUYHUN PO3B’SI30K 3HANEHO 32 JOIIOMOT0I0 METOIy penyKuii. YucenbHe
PO3B’sI3aHHS Ilepebdadae 3aMiHy iHTerpajbHOIO PiBHSIHHS CUCTEMOIO JIiHIHHMX anre6paiyHuX piBHSIHb BiITHOCHO
IVICKPETHUX 3Hay€Hb (PYHKIii KOHTAKTHOrO TUCKY. OTPMMaHO BUCHOBOK IIPO €(PEKTUBHICTb HAOIMKEHO
aHaJIITUYHOTO MiAXO0y PO3BsI3aHHS HaZ, YMCEJIbHUM [1J1s1 BUnagky 1 Ha BinMiny Bin Bunazaky 2. [IpoBeneHo aHami3
YUCJIOBUX Pe3yJIbTaTiB. 30KpeMa, y BUMAKY 2 KOHPOPMHOTO KOHTAKTy PO3IOZiJ KOHTAaKTHOTO TUCKY B KOKEH
MOMEHT 4acy XapaKTepu3yeTbCs (PYHKLi€I0, IOKAJIbHI €KCTPEMYMHU SIKOI IIPOTUJIEXH] eKCTpeMyMaM (QYHKIIii, 1110
BU3Haydae popmy mramna. [IpoBeeHo aHami3 y3rogKeHOCTi 3HOCOKOHTAKTHUX XapaKTEPUCTUK y JBOX BUMAAKaX.
AHai3 4uCI0BUX PE3YJIbTaTIB MiATBEPAUB, O HA CTAAll IPUIIPALIIOBAHHS KOHTAKTHI XapaKTEPUCTUKY 3MIHIOIOTh
CBOIO II0OBEJIiHKY, Y TO¥ 4ac sIK Ha CTalil yCTaJleHoro 3HOCY KOHTaKTHUH THUCK Ta popma Npodisio 3HOIEHOI
IIOBEPXHI CTabii3yI0ThCs, a Y BUNIAJKY Pi3HUX (POPM KOHPOPMHOI0 KOHTAKTY (PYHKLI TUCKY CTalOTh OJIU3bKUMU 32

3HAYEHHIMMU.

2. The dissertation is devoted to solving wear-contact problems of the elasticity theory in plane and axisymmetric
formulations under conditions of a constant conformal contact area and a changing one (a paraboloid punch
circular in plan) according to linear and power wear laws, linear and power deformation laws of a thin coating, as
well as the analysis of contact characteristics during the running-in stage, and in some cases, during the steady
wear stage. The introduction substantiates the relevance of the research topic, formulates the aim, objectives,
research objects, methods, and subjects of the study, and outlines the scientific novelty and practical significance
of the obtained results. The personal contribution of the applicant performed in co-authorship is described, and
data on the approbation of the dissertation results are presented along with a list of publications reflecting these
results. The first chapter provides an overview of the current state of the studied problem and publications
devoted to the problems that are solved in this work. A brief overview of the development of contact mechanics in
general and its wearcontact problems in particular is provided. It is noted that coatings are used to prevent rapid
destruction. The following is a review of some publications on contact problems involving coated contacting
bodies, highlighting known facts about Winkler-type modeling of coatings and various deformation laws, both
linear and power ones. To simplify the solution of wear-contact problems, in a significant number of published
works, a linear relationship between the wear rate and contact pressure is assumed, corresponding to the linear
wear law. The chapter describes the use of a general power wear law in research. A review of some publications on
conformally matched contact is given. Further, the contact condition equations in the thin coating wear problem
are listed along with the methods forming the basis of the approaches used to solve and study the problems.
Unsolved problems are highlighted. It is important to note that in the dissertation, the research is conducted



during a period of time when there is no complete wear of the coating. The second chapter is devoted to solving
the planar contact wear problem under a power law for a thin elastic layer when a punch slides over it under a
constant normal load. Two cases of conformally matched contact of punch and coating are considered. In case 1,
both surfaces are flat, and in case 2, the conformal contact is defined by an oscillating trigonometric function. The
contact area is fixed. To solve this and all subsequent problems of the dissertation, a time discretization method is
applied. At each time step, the integral equation modeling the contact interaction is reduced to the Fredholm
operator equation of the second kind, which has a single solution. Analytical and numerical solutions are obtained
for case 1, and only numerical one for case 2. The analytical solution is expressed as a power series with unknown
coefficients, which can be found from an infinite system of linear algebraic equations. The approximate analytical
solution is found using the reduction method. The numerical solution involves replacing the integral equation with
a system of linear algebraic equations with unknown discrete values of the contact pressure function. We
concluded that the approximate analytical solution approach is more effective than the numerical one for case 1, as
opposed to case 2. The analysis of numerical results is carried out. In particular, for the conformal contact case 2,
the contact pressure distribution at each moment in time is described by a function exhibiting local extrema
opposite to those of the function defining the punch shape. An analysis of the consistency of wear-contact
characteristics in two cases is discussed. The analysis of numerical results confirms that during the running-in
stage, the contact characteristics change their behavior, while during the steady wear stage, contact pressure and
the profile shape of the worn surface stabilize, and for different conformal contact shapes, the pressure functions
become close in values. It is concluded that the power wear law slows down the wear process compared to the
linear law. The third chapter considers an axisymmetric problem of wear of a thin coating layer by an annular
punch during its rotation around its axis. Both linear and power wear laws are studied here. As a continuation of
the research of the second chapter, two similar conformal contact cases with time-invariant contact areas are
considered. The chapter presents a system of integral equations modeling this problem. At each time step,
conditions for having a unique solution of the linear integral equation of the contact interaction are found, and the
system of integral equations is solved numerically.
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