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YUCNOBE JOCIIMKEHHA KOHTAKTHOI B3A€MO}.]I'I' ABOX MPYXHUX TIN
3A HAABHOCTI MOKPUTTA AUCKPETHOI CTPYKTYPU

Irop MpokonuwwmK!, IBaH MpokonuwmnH23, Onbra Consp?

YIHCTUTYT NpuKnagHux npobriem Mexaikv i matematuki im. A.C. Migctpurada HAH Ykpainu, M. Jlbsis;
2[IbBiBCbKMIA HALiOHaNbHKIA yHiBEpCUTET iMeHi [BaHa ®paHka, M. JTbBiB;
HaujioHanbHuit yHiBepcuTeT «JIbBiBCHKA MONiTEXHIKaY, M. JTbBiB

Po3risHyTO IpOCTOpOBY 3a4ady NMpO KOHTAaKTHY B3a€MOJIIO JBOX HPYXHHX
TUI, OJJHE 3 SIKMX Ma€ JUCKPETHE MpPY)KHE MOKPUTTA. MiX HEepIIMM TiIOM 1 Auc-
KPETHUM TOKPHUTTAM JAPYIOro Tiia (OCHOBH) BHKOHYIOTHCS YMOBH OJHOCTOPOH-
HBOTO KOHTakKTy 0€3 TepTs, a MK HOKPHUTTSAM i OCHOBOIO — YMOBH iJ€aJIbHOTO
MEXaHIYHOro KOHTakTy. HampyxkeHo-negopMoBaHMH CTaH NPYXHUX TUT Ta IO-
KPHTTSI ONUCYIOTh PIBHSIHHS IIPOCTOPOBOT JIIHIHHOT Teopii mpy>KHOCTI. 3aCTOCOBY-
104M Meron mrpady, oTpuMaHO cinabke QopmysroBaHHs 1€l 3amadi y BHIIISAI
HEJIHIMHOTO BapialliiHOTO PiBHSHHS y TiIBOEPTOBOMY HPOCTOPI Ta BCTAHOBJIEHO
YMOBH ICHYBaHHS 1 €JMHOCTI HOTO PO3B’S3KY.

Jns po3B’s3yBaHHS HEJTIHIHHOTO BapiamiiHOTO pPiBHSAHHA 31 ImTpadoMm Ha
OCHOBI pe3ynbTatiB mpanp [1-3] 3amponoHOBaHO KIac MapaliellbHUX iTepariitHnx
MeToxiB aekomnosuiii obmacti (MJIO) Tumy PoOiHa, sKi 3BOIATH BUXIAHY HEli-
HiffHy KOHTAKTHY 3aJady JIsi CHCTEMH TUI 1 HMOKPHUTTS IO MapajelbHOTO pO3-
B’SI3yBaHHS Ha KOXHIN iTepalii TphOX HE3aNEKHUX JIHITHUX BapialliifHuX PiBHSIHB,
II0 BiATIOBiNAalOTh TPUBUMIPHUM 3a/fadyaM TeOopii MPYKHOCTI sl OKPEMHX TiJl 1 TTOK-
putTs 3 KpaiioBuMu ymoBaMu PoOiHa Ha MOBEpPXHIX MOXKIIMBOTO KOHTaKTy. JloBe-
JICHO TEOpeMH Ipo 30DKHICTh IUX MeTofiB. Po3pobieHo nporpamHe 3a0e3rnedeHHs,
sike peanizye aaropurMu MJIO 3 BUKOPUCTaHHSM TPUBUMIPHHUX CKIHYCHHOCIICMEHT-
HHX anpoKcHuMalii Ha OUTiHIHNX 1 GIKBaZpaTHYHKUX NMPU3MATUYHUX €JIEMEHTaX.

OTprMaHi METO/IM 3aCTOCOBAHO JI0 YHMCJIOBOTO JIOCHI/PKEHHSI KOHTAKTY JBOX
TPUBUMIPHUX TMPYKHHUX T 32 HAIBHOCTI JUCKPETHOTO HMOKPUTTS Yy BHUIJISAI CHC-
TEeMH{ TEePiOJMYHO PO3TAIIOBAHMX TOHKUX NMPYXKHHUX Hapanenemninenis. [Ipoanani-
30BaHO BIUIMB JKOPCTKOCTI i BUCOTH MOKPHTTS, a TAKOX IIHUPUHU 1 JOBXUHH JICK-
peTiB Ha KOHTAKTHI 1 MiXk(a3Hi MOBepXHEBI HAMpPyKeHHs. [l0CTiHKEHO EBOIIOIII0
MOBEPXHI KOHTAKTY TPH 3MiHI 33JaHOTO Ha BEPXHii TpaHi OJHOTO 3 TiJl HOpMAIb-
HOTO NepeMileHHS.

1. IHpoxonuwwun L1, [Juax 1.1, Mapmunax P.M. YucnoBe AOCTiIKEHHS 3a1ad PO KOH-
TaKT TPHOX HPYXKHHUX T MeToJaMH JekoMmosuiii obmacti // ®i3.-XiM. MexaHika
MmarepiaiiB. —2013. — 49, Ne 1. — C. 46-55.

2. Dyyak L1, Prokopyshyn L1, Prokopyshyn I.A. Convergence of penalty Robin — Robin
domain decomposition methods for unilateral multibody contact problems of elasticity //

http://iapmm.lviv.ua/cpt2021/materials/C02.16.pdf
123


http://iapmm.lviv.ua/cpt2021/materials/proceedings.cpt2021.pdf
http://iapmm.lviv.ua/cpt2021/materials/C02.16.pdf

Miticumnosiym "MatemaTuyHi MeToan MexaHiku i Tepmo- Minisimposium “Mathematical Methods in Mechanics and
MexaHikn" (o 85-piuust Bif 1HA HAPOKEHHS JOKTOPA TEXHIYHMX Thermomechanics” (dedicated to the 85th Anniversary of
Hayk, npocbecopa tOpisi Muxaitnosuya KonsiHa) Doctor of Technical Sciences, Professor Yuriy Kolyano)

http://arxiv.org/pdf/1208.6478.pdf. — 2015. — 33 p.

3. Prokopyshyn L1, Dyyak L1, Martynyak R.M., Prokopyshyn I.A. Penalty Robin — Robin
domain decomposition schemes for contact problems of nonlinear elasticity // Lect.
Notes Comput. Sci. Eng. —2013. - 91. — P. 647-654.

NUMERICAL ANALYSIS OF CONTACT INTERACTION BETWEEN TWO ELASTIC BODIES
WITH COATING OF A DISCRETE STRUCTURE

We consider a 3D problem of contact between two elastic bodies, one of which has a
discrete elastic coating. With the use of a penalty method, we obtain a weak formulation of
this problem in the form of a nonlinear variational equation. For solving the penalty
variational equation of the contact problem, we propose a class of parallel iterative Robin
type domain decomposition algorithms and prove theorems on their convergence. The
program implementation of the algorithms is made using 3D finite element approximations
on bilinear and biquadratic prismatic elements. The numerical analysis of developed
methods is performed for the problem of contact interaction between two 3D elastic bodies
with discrete coating in the form of a system of periodically located thin elastic
parallelepipeds. The influence of the rigidity and the height of the coating, as well as of the
width and the length of discretes on the contact and the interfacial stresses is investigated.
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