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I. 1. NMpokonuwmnH &

TEPMOMEXAHIYHUA KOHTAKT NPYXXHUX TI1 3A HAABHOCTI
HENIHIMHUX BIHKNEPIBCbKUX MOBEPXHEBUX LLUAPIB

P0o32aanymo mepmonpyicHy Konmaxmuy 3adauy 0as 0eKiabkox mia 3a Y.mo8 00HOCmO-
POHHBOZO MEXAHIUHO20 KOHMAKMY Uepe3 HeAlHIlUHT 8IHKAePIBCHKI nosepIHesl wapu ma
YM08 HeideaabHO020 Mmennosozo kKormaxkmy. Ompumano caadke HOPMYAI08AHHI YIEL
3a0aul Yy euenndi cucmemu 6apiayitiHozo PleHAHHA 1 8aPIAYIUHOT HePieHOCME, 4 MAKOK
anvmeprHamueHne caabke (POPMYAI08AHHA Y BUAA0L cucmemu ATHIUHO20 1 HeATHIUH020
8aplayitiHux pileHaAns. [Jas Ppo36’a3YsaHHs cucmemu 8apiayiliHux PIleHAHD MepMomMexa-
HIUHOT KOHMAKMHOT 30004l PO3POOAEHO NAPAALABHT ITMePAYIUHT anopummu 0exomno-
3uyil obaacmi muny Pobina, Ha KOMCHOMY KPOYL AKUX HeoOXIOHO po3s’sa3ysamu 08a
NHIUNT 8aPIaYIUHT PIBHAHHA 04 KONCHO20 3 Min, 00He 3 aKux 8i0nogidae 3adayui men-
aonposidnocmi 3 ymosamu HvtomoHna Ha OINAHKAX MOHCAUBOZ0 KOHMAKMY, A THWE —
3a0aui meopii npyxcHocmi 3 ymosamu Pobina na yux dinankax i dodamxosumu 06’ em-
HuUMU cuaamu. IIpogedeno anaaia 4uca080i eheKmusHoCMi 3aNPONOHOBAHUX ANLOPUMMIE
0as MAOCKOT MePMOMeXaAHIuHOl 3a0aul mMPo KOHMAKM 080X MPYHCHUX MIL 3 6UKO-
PUCMAHHAM CKIHUEHHOCACMEHMHUX ANPOKCUMAYIL.

Katouoei caosa: mepmonpyxicHi KOHMAKMHL 3a0aui, HeATHIUHI 8IHKAEPIBCHKI UAPU, 8apia-
YilUHi HepigHocMI, 6aPlaYilini piBHAHHA, Mmemodu Oexkomno3uyii odaacmi, memod
CKIHUEHHUX eneMeHmis.

TEPMOMEXAHWUYECKUW KOHTAKT YNPYIMX TEJN NPU HANMUYUU HENMHENHbIX
BUHKINEPOBCKUX MOBEPXHOCTHbIX CJIOEB

Paccmompena mepmoynpyzas KoHmaxmHas 3a0aua 04i HeCKOAbKUX Mmea Npu Ycaosusixr 00-
HOCMOPOHHE20 MEXAHUUECKO20 KOHMAKMA uepe3 HeAuHetiHble 8UHKAePOBCKUE NO0B8ePLHOCML-
Hble CA0U U YCA08UAX HeudeanbHozo menaosozo kowmaxma. IToayuena caabas Gopmysuposra
amou 3adauu 8 sude cucmemdvbl 8aAPUAYUOHHOZO0 YPABHEHUSL U 8APUAYUOHHOZO HepaserHcmsa, a
maxdice aAbMePHAMUBHASL CAA0asl POPMYAUPOSKA 8 8ude cUCeMbl AUHETHOZ0 U HeAUHetiH020
8APUAYUOHHBLL YPpasHerull. [Tas pewenHus cucmemvl 8APUAYUOHHBLL YPasHeHUl mepmome-
ranuueckol KoHmaxmHou 3adauu pazpabomansl NAPaLLesbHble UMePAYUOHHDLE ANLOPUMMbL
dexomnoszuyuu obaacmu muna Podbuna, Ha Kaxidom waze KOMOPbLL Heo0X00UMO peuamd 08a
AuHeUHble 8APUAYUOHHDBLE YPasHeHUuss 0asi Kaxn 0020 U3 mea, 00HO U3 KOMOPHLL COOMEEMCcMm-
syem 3adaie MmenaonpogodHocmu c ycaosusmu Huiomona Ha yuacmxrax 603MOHCHOZO KOH-
maxma, a 0pyzoe — 3adaue MeopPuUU YNPYysocmu ¢ ycrosusmu Pobuna Ha amux yyacmrax u
0ONOAHUMEAbHBIMU 00BeMHbLMU cusamu. IIpogeden anaaus uucaennoll agpgexmusnocmu
NPe0NOHCEHHDBLL AN2OPUMMOE OASL MAOCKOU mepmomexraHureckoll 3adadu o xonmaxme 08Yx
YNPY2UX Mea C UCNOABI0BAHUCM KOHEUHO-INeMEHMHDBLL ANNPOKCUMAYUL.

Katouesvie caosa: mepmoynpysue KOHMAKmMHbdvle 3(160,11,21,, HeauHeltHble BUHK/NLEPOBCKUE CA0U,
80APUAYUOHHDLE HepaseHCmewa, 68aPUAYUOHHblLe YPasHeHUS, memoobl aemomnosuuuu
06/Lacmu, Mmemo0 KOHeUHBLL 3NeMeHMO8.

THERMOMECHANICAL CONTACT BETWEEN ELASTIC BODIES WITH
NONLINEAR WINKLER SURFACE LAYERS

A thermoelastic contact problem for several bodies under conditions of unilateral mechanical
contact through mnonlinear Winkler surface layers and imperfect thermal contact is
considered. The weak formulation of this problem in the form of a system of wvariational
inequality and variational equation, as well as an alternative weak formulation in the form
of linear and nonlinear variational equations are obtained. To solve the system of variational
equations of the thermomechanical contact problem, parallel iterative Robin type domain
decomposition algorithms are developed. In each iterative step of these algorithms one have
to solve two linear variational equations for each of the bodies, which correspond to heat
conduction problem with Newton boundary conditions on the possible contact boundaries and
linear elasticity problem with additional volume forces and Robin boundary conditions
respectively. The analysis of numerical efficiency of proposed algorithms is performed for a
plane thermomechanical two-body contact problem using the finite element approximations.

Key words: thermoelastic contact problems, monlinear Winkler layers, variational inequ-
alities, variational equations, domain decomposition methods, finite element method.
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