HAVKA FOTA POCCHH 2025 T.21 M3 C. 3-8
SCIENCE IN THE SOUTH OF RUSSIA 2025 VOL.21 No.3 P 3-8

MEXAHHUKA

VJIK 539.3
DOI: 10.7868/525000640250301

KOHTAKTHASA 3AJAYA JJIAA IITAMITIA B ®OPME IIVMIOCKOCTH
BE3 OCTPOYT'OJIBHOT'O CEKTOPA

© 2025 . Akagemuk B.A. batemko' 2, B.B. JlozoBoii', U.C. TenaTHnkoB'

AHHoTanusi. BriepBble OCTPOCHO TOYHOE PELICHHE KOHTAKTHOW 3a[a4d O JEHCTBUH YKECTKOTO KIMHO-
BHHOTO IITamIia pacTBopa B auamazone 270-360°. [lltamm neifcTByeT Ha CIIOW KOMIIO3HTHOTO MaTepuaa,
HMEIOIIEr0 MPOU3BOJIIBHYIO aHU30TPOIHIO. Mcronp30BaHO ToMeoMOp(hHOE OTOOPAKEHUE TOINOIOTHYECKOTO
HPOCTPAHCTBA HOCHUTEIS ITOr0O LITaMIla Ha TOIOJIOTHYECKOE NMPOCTPAHCTBO MEPBOTO KBAJPaHTA C MOCIELY-
IOLIMM MTOCTpOeHNEM (paKkTaia ¥ NPUMEHEHHEM TOYHOTO PEIleHHUs] JBYMEPHOTO WHTErPaIbHOTO YPaBHEHUS
Bunepa — Xonda it KIMHOBHTHOTO IITaMIa ¢ OpsiMbIM yritoM. [1o cpaBHEHHMIO ¢ MOJIOCOBBIMHU IITaMIIAMHU
pELICHHE COACPHKUT A TUTHBHO JTOMOJTHUTEILHBIN YICH, ONHMCHIBAIOIINNA KOHLICHTPALUIO KOHTAKTHBIX HaIpsi-
JKEHHI B YINIOBOH Touke mramma. Pacder mokazarenst 0COOCHHOCTH KOHLCHTPAUH KOHTAKTHBIX HaIpsiKe-
HU{ B 9TOH TOUKe OJIM30K K 3HAYCHUSM, ITOTyYCHHBIM NPUOIMKEHHO YHCICHHBIMU METOIaMH B psife padoT.
B 30HC, paCCManPIBaeMOﬁ BIaJid OT BEPIIWHBI HITaMIlda, TOYHOC PECHICHUEC NNEPEXOAUT B PEHICHUE JId Cliy4das
10 TyOECKOHEYHOTO ITaMIia. Pa3BUTHIN MeTO MPUMEHHUM J1J1sl KOMITO3UTOB IIPOU3BOJIBHBIX aHU30TPOIINH, BO3-
HUKAIOUIMX B JIMHEIHO YNPYIUX Marepuaiax ¥ KpUcTalIax JoObIX cedeHnid. OH MOXKeT OBITh MOJIe3eH B MH-
JKEHEPHOH MPaKTUKE IPU OLICHKE KOHLECHTPALNII KOHTAKTHBIX HANPSDKCHUH B 30HAX YIVIOBBIX TOYEK IITAMIIOB,
HMEIOIIIX OJ00HBIE YIUIBI. B ceCMOIOrHH 9TOT MOIXOJ IPUMEHNM JUIS OLICHKH KOHIIEHTPALIMU HAPSUKSHUH
B JIUTOC(EPHBIX IUINTAX B 30HAX IIEPEXoJa FOPHOM Ipsibl B PABHUHHYIO IIPH HAJIMYUU YIJIOBBIX 30H YKa3aH-
HOTO JIMaa30Ha.

KuroueBble cjI0Ba: KOHTaKTHBIE 3a/1a4l, INIOCKOCTb C OCTPOYTOJILHOW BBIEMKOH, ypaBHeHHe Bunepa —
Xomnda, KOHIICHTpANHS HAPSKSHHH.

CONTACT PROBLEM FOR A STAMP IN THE FORM OF A PLANE
WITHOUT AN ACUTE-ANGLED SECTOR

Academician RAS V.A. Babeshko" % V.V. Lozovoy', L.S. Telyatnikov'

Abstract. For the first time, an accurate solution of the contact problem of the action of a rigid wedge-
shaped die having a solution in the range of 270-360° is constructed. The stamp acts on a layer of composite
material having an arbitrary anisotropy. A homeomorphic mapping of the topological space of the bearer of
this stamp onto the topological space of the first quadrant is used, followed by the construction of a fractal
and the application of an exact solution of the two-dimensional Wiener-Hopf integral equation for a wedge-
shaped stamp with a right angle. In comparison with strip stamps, the solution contains an additively additional
term describing the concentration of contact stresses at the angular point of the stamp. The calculation of the
characteristic of the contact stress concentration at this point is close to the values obtained by approximate
numerical methods in a number of studies. In the area considered away from the top of the stamp, the exact
solution becomes the solution for the case of a semi-infinite stamp. The developed method is applicable to
composites of arbitrary anisotropies occurring in linearly elastic materials and crystals of any cross-section.
It can be useful in engineering practice when assessing the concentrations of contact stresses in the zones of the
corner points of stamps having similar angles. In seismology, this approach is applicable for estimating stress
concentrations in lithospheric plates in the zones of transition of a mountain ridge to a plain in the presence of
angular zones of the specified range.

Keywords: contact problems, plane with an acute-angled notch, Wiener-Hopf equation, stress concentration.
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