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Pedepar

Koneuno-sieMeHTHBII aHa N3 HAIIPAKEHHOTO COCTOSHNSA U TIOBPEK IAEMOCTH KOH-
TAKTHOMN Mapbl MOJYIPOCTPAHCTBO /| IMIMH/D NpH BiaBinBanuu u kpydenun / Ile-
soro Makeum JImurpuesnd; Mexannko—mareMmarudeckuii haxysbrer, Kadeapa reo-
peTHIecKoil 1 NPUKJIaJIHON MeXaHUKK, HaydHbIil pykoBoguTeab . E. Mapwmbiiir.

Hunomuas paboTa ColepKuT:

- 40 crpanur;

- 17 mumoctpanuif;

- 8 MCITOJIL30BAHIBIX UCTOYHUKOB.

KJIFKOYEBBIE CJIOBA: KOHTAKTHAA 3AJTAYA, METO/I KOHEYHBIX
9JIEMEHTOB, KOHTAKTHOE JABJIEHUE, PACIIPEAIE/IEHHAS HAT'PY 3-
KA, SAJIAYA I'EPIIA.

[enbio mumIOMHON pabOThI ABJIAETC MOCTPOEHNE KOMITBIOTEPHOI MOJIEN CUTCe-
MBI [TOJTYITPOCTPAHCTBO / MUJIMHJIP, TOCTPOEHIE Ha MOJIE/IN KOHETHO-3/IEMEHTHOM CeT-
KU, MCCJIe/IOBaHNEe 1 aHaJnu3 HallpsaKeHHO-1epOPMIPOBAHHOIO COCTOSHUS /I HOP-
MaJIbHO BJIaBJIMBaHUS NUJINH/PA B MOJYIIPOCTPAHCTBO, CPaBHEHNE ¢ aHAJIUTUYECKU-
MU PeIIeHusIMHU, IIPOBECTH KOHEUHO-3JIEMEHTHbII aHaIN3 HAIIPIzKEHHO-IBEPOPMUPOBAHHO]
COCTOsIHUS TIPU OJIHOBPEMEHHOM HOPMAaJIbHOM BJIABJIMBAHUU U KPYy4YeHUU Ilapa BO-
Kypr coOCTBeHHOI ocu. B KadecTBe mapbl TPEeHUs B JUILJIOMHOI paboTe paccMaTpu-
BalOTCsl JIBa dJIeMEHTa: IOJIyIPOCTPAHCTBO U cepa.

B nammnoit pabore mocJsie MpoBeIeHns NUCCAETOBAHWI MOTyIeHbl CIeTYIONe pe-
3yJIbTATHI:

- OnpeeseHsbl KacaTe/IbHbIE I HOPMAaJIbHbIE HAIIPSIZKeHUsI [IPK 3aIaHHOI HArpy3-
Ke.
- [Tocrpoenbl rpacdukn paciupejieeHnst HalpsizKeHni.



P>depar

Kannosa-s/ieMeHTHBI atai3 HalpyzKaHara CTamy i pa36ypaﬂbHacub KaHTaKTHAal 11a-
PBI HOJIYIIPOCTPAHCTBE / mpLTiHIp 1pel yiickands 1 ckpyte / Hlamora Makcim J13i-
MiTphIeBid; MexaHiKa-MaTaMaThlYHbI cbaKyﬂbTaT Kadeapa T9apIThIYHAI 1 ITPHIKJIAI-
HOI MexaHiKi; HaByKOBbI KipayHik /I. E. Mapmbrir.

ﬂbIHJIOMHaH npara 3MsIrJae;

- 40 cTapoHak;

- 17 masonkay;

- 1 crour;

- 8 BoikapbicTanbix KpbiHill, KAHTAKTHAA 3AJTAYA, METAL KAHYAT-
KOBBIX 9JIEMEHTAY, KAHTAKTHBI HiCK, PASMEPKABAHAS HAI'PY3-
KA, BAZLALIA I'EPLA. M»srait gpimiomuaii Ipallbl 3 "sijuistentia maby1oBa KaMILy Tap-
Hail MaJ/Il CHTCEMBI IOy IPOCTPAHCTBE / IBLIIHJIP, a0y/I0Ba Ha MaJIdJIi BdjOMa-
SJIeMEeHTHafl CeTKl, Jac/e/laBanne 1 anasis Hanpyxaﬂa—ﬂadvapMaBaHara CTamy JIs
3BblUaiiHa yHlCKaHHH HBULHJIPA § IOJIYyIIPOCTPAHCTBE, NapayHAHHE 3 aHATITHITHBIMI
paIIdHHSIMI, IIpaBecli BsIJOMa-3JIeMEeHTHasI aHaJIi3 Hapr}KaHa—,ZLBerOpMI/IpOBaHHOFO
CTaHy NPbI 8/IHAYACOBBIM HAPMAIbHBIM yL[lCKaHHH 1 CKpylle Tapa BOKYpPr yJacHail
Boci. ¥ sKacIli mapbl TPIHHS ¥ ABIIJIOMHAN Ipallbl pas3IvisIaionia JBa 3JeMEHTDI:
noJtyrpacropa i cdepa.

Y naj3eHall mpairibl mac/isi paBsiI3eHHs Jacie/laBaHHsy ObLI aTpbIMaHbl HACTYII-
HbISl BBIHIKI:

- BpI3HagaHbl TaThIYHBIA 1 HApMAaJIbHbIS HAIIPY2KaHHs [IPBI 3a/a/3eHail Harpys3-

ITbI.
- [TabymaBanb! rpadiki pazMepKaBaHHsT BBICLIKAY.



Abstract

Finite-element analysis of the stress state and damageability of a half-space / cylinder
contact pair during indentation and torsion / Shelyuto Maksim Dmitrievich; Faculty
of Mechanics and Mathematics, Department of Theoretical and Applied Mechanics;
scientific adviser D. E. Marmysh.

Thesis contains:

- 40 pages;

- 17 illustrations;

- 1 table;

- 8 used sources.
KEYWORDS: CONTACT PROBLEM, FRICTION PAIR, DAMAGE, LOADING,

FINITE ELEMENT METHOD , CONTACT PRESSURE, AREA OF CONTACT.

The aim of the thesis is to build a computer model of the half-space / cylinder
system, build a finite element mesh on the model, study and analyze the stress-
strain state for normally pressing the cylinder into the half-space, compare it with
analytical solutions, conduct a finite-element analysis of the stress-two-state while
normal indentation and torsion of the ball around its own axis. As a pair of friction
in the thesis, two elements are considered: half-space and sphere.

In this paper, after conducting research, the following results were obtained:

- Tangential and normal stresses are determined for a given load.

- Built graphs of stress distribution.



