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2. Flat contact problems and the wear of an elastic half-plane with a canonical shape.

Pedepar:

1. Incepranifina po60Ta CTOCY€ETbCS JOCIIKEHHS 3a4a4 IIPO KOHTAKTHY B3a€MO/i0 >)KOPCTKUX ITAMIIIB KAHOHIYHOI
¢dopmu (napabosiyHa, UAMIHAPUYHA, €JTINTUYHA, rinepoosliyHa) i3 NPy>KHOIO MiBIIJIOMUHOLO /171 BUBHAYEHHS
KOHTaKTHOI'O TUCKY Ta HalPy>KeHO-1e(pOPMOBAHOTr0 CTaHy B IIPY>KHii MiBIJIOLIVHI, JOCIIIPKEHHIO 33724 ITPO
KOHTaKTHY B3a€MO/iI0 LITAMIIIB 3 IIPY>KHOIO MiBIIOWUHOIO 13 ypaxyBaHHSIM 3HOLIYBAHHA Marepiaiy, y TOMYy YUCJI i3
HiBIJIOLWMHOIO, SIKA 3aXUILE€HA TOHKMM IIPY>)KHUM IIapoM. [y MI0CKOI KOHTAKTHOI 337ja4i OTPUMAaHO aHAJiTUYHUN
PO3B’I30K CHUHTYJISIPHOTO iHTErpajIbHOTO PiBHSHHS 1J1s BCiX (POPM IITAMITIB, SIKUH AJISI LWJIiIHIPUYHOTO,
rinep6os1ivHOro Ta eNiNTUYHOrO MITAMIIB 3BOJIUTHCS 4O OOYMCIIEHHS TIOBHUX EJIIIITUYHUX iHTerpasliB Mepuoro Ta
TPEThOTO POy B LIMPOKOMY Jiana3oHi 3HaueHb. PO3p006JI€HO aIrOPUTM Ta HAJIArOJKEHO CXEMMU 11711 0OpPaxyHKy
KOHTAaKTHOI'O THCKY i KOMIIOHEHT HaIPY>K€Hb, BU3HAYEHO MEXi TEKY4OCTi. J[711 KOHTAKTHOI 3a7ad4i 3i 3HOLIYBaHHAM

NiBIJIOLIMHYU IOOYZ0BAHO CUHTYJISIpHE iHTerpo-nudepeHiiianbHe piBHSIHHS 119 BU3HAUEHHSI KOHTAKTHOTO THUCKY.



P0o3BMHYTO MeTO, pO31IisieHHS 3MiHHUX /17151 PO3B'I3yBaHHS iHTErPajIbHOTO PiBHSHHS, 10 3BOAUTD 3371a4y 110
y3araJibHeHoi Tpo6sieMHy Ha BjIacHi 3HaueHHS. [JoCiIKeHO 0COBIUBOCTI 3aCTOCYBAaHHSI OCHOBHUX METOZIB IJ1s1
3HAXO/’)KEHHs! HAabJIM)KEHVX BJIAaCHUX 3HaueHb. [100y10BaHO cXeMU 00YMCIIEHb Ta IPOrPaMHi MOAYJIi AJ1s
PO3B’SI3yBaHHS y3arajbHEHOI Tpo6JIeMU Ha BJIACHI 3HaY€HHSI, BUBHAYEHO ONTUMAJIbHY KiJIbKiCTbh BJIACHMX 3HA4Y€Hb
D715l JOCTOBIPHOCTI pe3ysbTariB. JJOCiIKeHO 0COGIMBOCTI 3HOIIYBAHHS MiBIJIOIIVHY KAHOHIYHMMM IITaMIIAMU 32
Pi3HOi KpUBU3HY IITAMIIIB B Pi3Hi YaCOBi MOMEHTH, BUSIBIEHO 0COOJMBI edeKTy B3aeMoiii Tisl. 7151 KOHTaKTHOI
3a/1aui PO 3HOIIYBAaHHS TOHKOIO IIPY>KHOTO Wapy BiHkiepa no6yAoBaHO MaTeMaTUYHy MOZEb 3aadi Ta
PO3BUHYTO METOJ, PO3B'SI3KY i3 BUKOPUCTAHHIM I0J1iHOMIB Yebuosa. PO3BUHYTO TOKPOKOBUH aJTOPUTM IIOMIYKY
PO3B’3Ky iHTerpo-audepeHIiabHOro PiBHSIHHSA JJ1s1 KOHTAKTHOTO THCKY, IO 3BOAUTD 33/1a4y 10 PO3B'sI3yBaHHS
CHACTEMHU JIIHIMHUX aNrebpuyHUX PiBHSIHb. JOCIIiIKEHO 0COOIMBOCT] 3HOIYBAHHSI [IOKPUTTSI KAHOHIYHUMU
LITAaMIIAMU [1J7I Pi3HUX KOHTAKTHUX I1ap, 10 MAIOTh Pi3Hi CIIiBBiIHOLWIEHHS IIPYKHOCTI Ta iIHTEHCUBHOCTI

3HOLIYBaHHSI.

2. The dissertation is devoted to research of the problems of the contact interaction of hard dies of a canonical
form (parabolic, cylindrical, elliptic, hyperbolic) with an elastic half-plane for determining the contact pressure and
stress-strain state in an elastic half-plane, studying the problems of contact interaction of dies with an elastic half-
plane, taking into account the wear of the material, including a half-plane, which is protected by a thin elastic
layer. For a plane contact problem, an analytic solution of a singular integral equation for all forms of stamps is
obtained, however, for cylindrical, hyperbolic and elliptic stamps, it is expressed in terms of complete elliptic
integrals of the first and third kinds. An algorithm was developed and schemes for calculation of contact pressure
and stress components were determined, yield strengths were determined. For a contact problem with wear of a
half-plane, a singular integro-differential equation for determining the contact pressure is constructed. The
developed method of separating variables for solving an integral equation, which reduces the problem to a
generalized problem on its own values. The peculiarities of application of basic methods for finding approximate
eigenvalues are investigated. The circuit of calculations and program modules for solving a generalized problem on
their own values are constructed, the optimal number of eigenvalues for the reliability of the results is determined.
The features of wear of the half-plane with canonical stamps for different curvature of stamps at different time
points were investigated, and special effects of interaction of bodies were revealed. For a contact problem on
Winkler's thin elastic layer wearing, a mathematical model of the problem was constructed and a method for
solving using the Chebyshov polynomials was developed. A step-by-step algorithm for solving an integro-
differential equation for contact pressure is developed, which reduces the problem to the solution of a system of
linear algebraic equations. The features of coating wear with canonical stamps for various contact pairs with
different ratios of elasticity and wear intensity are investigated.
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