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[Ipennoxena HOBasi YMCIIEHHAs pealn3alisl KOHEYHOAIEMEHTHOTO pacyéTa mapaMeTpoB yIIpyro-ruapo-
JIMHAMHYECKOIO0 TPEHUS B OINOPAaxX CKOJIbXKEHMS. [ JBYyMEPHOrO MOJECIHMPOBAHUS TEUEHHUS CMAa30YHOU
KUJKOCTH B 3a30p€ MEXy KOHTaKTHUPYIOLIMMU TEJIaMH UCIOJIb3YIOTCSI TPEYTOJIbHbIE KOHEUHBIE 3JIEMEHTHI
MEPBOro MOPSAAKA, a MPU aHATU3E HANPsLKEHHO-IE(QOPMUPOBAHHOTO COCTOSIHUSL TEJl CONPSDKEHUSI B TPEX-
MEpPHOW MOCTaHOBKE — JABAJALATUY3JIOBbIE KOHEUHbIE JeMeHThl. C 1ebi0 MOBHIEeHHs 3()(HEKTUBHOCTH
BBIYUCIICHU MPEJUIOKEH HOBBIN JIBA/IATHY3IOBOM KOHEUHBIN DIIEMEHT, B KOTOPOM COBMECTHBIC (DYHKIMH
(hopMBI BTOPOTO MOPSAIKA JOMOIHEHBl HECOBMECTHBIMH (YHKUMSAMH (OPMBI TpeThero nopsiaka. [lomyden-
HBIE TaKHMM 00pa30oM KBa3MCOBMECTHBIC aNNPOKCUMHPYIOIINE MOJIMHOMBI TPETHETO MOPSAKA MO3BOJISIOT
chOpMHPOBATh JIOCTATOYHO TOYHBIE CETKH C MaJbIM KOJIHMYECTBOM Y3JIOB. Ba)KHO, UTO TOYHOCTH pacyera
COXpaHseTcsl P MOJACTUPOBAHNHM TOHKHX AHTU(QPUKIMOHHBIX CIOEB, KOTJA JJIMHA OONBIIEH CTOPOHBI
anemenTa B 100 u Gosee pa3 mpeBbIIaeT JUIMHY €0 MEHbIIEH CTOpoHbl. Peann3oBana urepanuoHHas cxe-
Ma C 4YepeJOBAHUEM PELICHUN yNpPyrod ¥ rUApOAMHAMUYECKON 3a/1ad, B TOM YHCJIE MO3BOJIIOIIAs YyUYECTh
HECOIIACOBAHHOCTh COOTBETCTBYIOLIUX CETOK JIUCKPETU3ALMU. Pe3ysbTaThl pemeHus ruipoAMHAMUYECKON
3aJaud B BHUJIE JaBJICHUH NMPHUBOAATCS K Y3JIOBBIM CHJIAM Ha 3Tane (OPMHPOBAHMS UCXOIAHBIX JAaHHBIX JUIS
pelIeHnsl ynpyroi 3ajadd. BelUnCIEeHHBIE NMPU pENIEHWH YNPYrod 3aJadyM MEepPEeMELICHHs] YYHTBIBAIOTCS
IIPU KOPPEKTUPOBKE 3a30POB B I'PAHUYHBIX YCIOBUAX THIPOJUHAMUYECKOM 3a1a4H.
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A new numerical implementation of the finite element calculation of the parameters of elasto-
hydrodynamic friction in sliding bearings is proposed. Triangular finite elements of the first order are used
for two-dimensional modeling of the flow of lubricating fluid in the gap between the contacting bodies.
Twenty-node finite elements are used in the analysis of the stress-strain state of the conjugation bodies in a
three-dimensional formulation. In order to increase the efficiency of computations, a new twenty-node fi-
nite element is proposed, in which the joint shape functions of the second order are supplemented with dis-
joint shape functions of the third order. The quasi-joint approximating polynomials of the third order ob-
tained in this way allow us to form sufficiently accurate meshes with a small number of nodes. It is im-
portant that the accuracy of the calculation is preserved at modeling thin antifriction layers, when the length
of the larger side of the element is 100 or more times the length of its smaller side. An iterative scheme is
implemented with alternating solutions to elastic and hydrodynamic problems. It allows us to take into ac-
count the inconsistency of the corresponding discretization meshes. The results of solving the hydrodynam-
ic problem in the form of pressures are reduced to nodal forces at the stage of generating the initial data for
solving the elastic problem. The displacements calculated at solving the elastic problem are taken into ac-
count when adjusting the gaps in the boundary conditions of the hydrodynamic problem.

Keywords: sliding bearings, antifrictional coatings, elastic deformation, lubricant flow, temperature,
numerical modeling, quasi-consistent finite element.
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