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B AHM30TPOITHBII KOMITIO3UT
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AHHOTauus. BriepBele NOCTPOEHO TOYHOE pelIeHHe KOHTAKTHOM 3a/1auu O AeMCTBUM MOJIOCOBOIO KECTKO-
ro HTamna KOHEYHOW IIMPHUHBI Ha KOMIIO3UTHBIM CIOMCTBII MaTepuall, UMEIOIINNI aHU30TPOIIHYIO CTPYKTYDY,
B MPEIIMOIIOKEHNHN, YTO OTHOCUTENbHAS MIMPHHA IITaMIIa Mana. Panee momo0HbIe 3a/1a4l pacCMaTpPUBAINUCh
TOJIBKO IJIA CIIy4acB U30TPOIHBIX MaTCpHUaJIOB. Kax IMpaBnUJIO0, KOHTAKTHBIC 3aJa4 CBOJUJINCh K CUHTYJIAPHO-
My MHTEIPajJbHOMY YPABHEHMIO C BBIJCICHHOM CHHIYJISPHOM YacTbIO sipa MHTEIPAJILHOTO YPABHEHHUS, IJIs
KOTOPOTO CTPOMJIOCH NPUOIMKEHHOE aCUMIITOTHYECKOE PelIeHHe. DTOT MOAXO0]] al[PHOPHO UCKITIOYA paccMO-
TPEHUE CIIyuyaeB aHM30TPOIHBIX MarepuajoB. B pesynprare MCNoIb30BaHUS TAaKOIO MOJAXOJa YTPauMBanach
BO3MOKHOCTb UCCIIEIOBAHNUS TAPaMETPOB MOAATANBOCTH y3KUX IMITAMIIOB IIPU BABINBAaHUU B AHU30TPOIHBIN
MaTepHall, a Takke BO3MOKHOCTh MCCIEJOBAaHUS JUHAMUYECKUX BOJTHOBBIX IIPOLIECCOB BHE IITAMIIOB.

[TombITKN HCCTIEIOBAHMS STHM METOIOM KOHTAKTHBIX 33]a4 [T aHU30TPOITHBIX CITy4YaeB IPEIIPHHUMAIICE,
HO OBITH PEIICHBI 3/1a9H JIUIIG JUT YaCTHBIX CITy4aeB. B HacTosmiel paboTe ¢ omopoii Ha paHee JOKa3aHHBIC
TEOPEeMBI O Pa3pPEIINMOCTH KOHTAKTHBIX 3339 ISl aHH30TPOIHBIX CIy9YaeB Pa3BUBACTCS METOI ITOCTPOCHHUS
pemeHns U caydast y3KUX MTaMIoB. J{J1s 3TOro nenoip3yeTcs (pakTOpU3aIOHHBIN TOAXO0I, TIO3BOTUBIINAN
HaWTH pemIeHne HHTETPAIIbHOTO YPaBHEHUS TSI aHU30TPOITHOTO KOMITO3UTA IS Y3KHUX IITAMIIOB.

Pesynbrar HacTOSIIEH CTAThH MOXKET OBITH TIOJIE3eH KaK B MH)KEHEPHOH MPAKTHKE, TaK U B Te0(U3UKE IPU
OTIMCAHUM TOBEJCHUS TOPHOM TPsIbl HA aHU30TPOITHON KOpeHHOU mopoxe. Kpome 3Toro, MeTos OTKphIBaeT
BO3MO)KHOCTb HCCIIEIOBATh AaHU30TPOIHBIC CTyYan B TUHAMUYECKON MOCTAaHOBKE C MTOMOIIBIO KOHTYPHBIX HH-
TErpajioB B IIPEJCTABICHUN PEIICHUI.

KiroueBble cj10Ba: KOHTaKTHAs 3aga4u, Y3KHUC LITAMIIbI, KOMITO3UTHBIN Marepuall, aHu30TpoIHad cpecia,
HUHTETPaJIbHOC YPABHCHUE, METO OJIOUHOIO DIIEMEHTA.

THE PROBLEM OF COMPLIANCE OF A RIGID NARROW STAMP
IN AN ANISOTROPIC COMPOSITE

Academician RAS V.A. Babeshko!, I.S. Telyatnikov?, V.S. Evdokimov'

Abstract. This paper presents the first exact solution to the contact problem of a finite-width rigid stamp
acting on a composite laminate with an anisotropic structure, assuming a small relative stamp width. Previously,
similar problems were considered only for isotropic materials. Typically, contact problems were reduced to a
singular integral equation with a distinct singular part of the integral equation kernel, for which an approximate
asymptotic solution was constructed. This approach a priori excluded the consideration of anisotropic materials.
As a result, the use of this approach negated the possibility of studying the compliance parameters of narrow
stamps when pressed into anisotropic materials, as well as the possibility of studying dynamic wave processes
outside the stamps.

Attempts to use this method to study contact problems for anisotropic cases have been made, but only for
special cases. In this paper, building on previously proven theorems on the solvability of contact problems for
anisotropic cases, a method for constructing a solution for the case of narrow stamps is developed. To achieve
this, a factorization approach was used, allowing us to find a solution to the integral equation for an anisotropic
composite for narrow punches.
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The results of this article can be useful in both engineering practice and geophysics for describing the
behavior of a rock ridge on anisotropic bedrock. Furthermore, the method opens the possibility of studying
anisotropic cases in a dynamic setting using contour integrals in the solution representation.

Keywords: contact problems, narrow stamps, composite material, anisotropic medium, integral equation,
block element method.
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