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Hccnenoanue BKIO4aeT pa3pabOTKy U aHAIN3 MaTEMaTUUECKON MOJIEJIN HCTUHHO BSI3KOI'O CMa304HOTO

MaTepHuajga B MOJU(PHIUPOBAHHONW KOHCTPYKLUMH MOAIIMITHUKA CKOJBXKEHHsSI C KOMIIO3UIUOHHBIM (DTOpO-
IUTaCTCOAEP>KAIUM IIOKPBITHEM Ha IOBEPXHOCTH Bajla M KAaHABKOM, KOTOPast CIIOCOOCTBYET yIyUILICHHUIO pac-
Ipe/IeNIeHNs] CMa309HOT0 MaTepHala U MOBBIILCHUIO JOJTOBEYHOCTH cucTeMbl. Ha ocHOBe ypaBHEHUS J1BU-
KEHUSI, HCCIIEAYEMOTO JKHUAKOTO CMa304HOTO MaTepHala, ypaBHEHUS] HePa3phIBHOCTH M YPaBHEHHS COCTOSI-
HUS TIOJTyYeHb! HOBBIE MAaTEeMaTHYECKHE MOJIEIH, YUUTHIBAIOIINE JOTIOJHUTENBHO TAKOK €ro mapaMeTp, Kak
ckMMaeMocTs. HoBH3HA paboTHI 3aKimodaeTcsi B pa3paboTke METOIUKH HH)XEHEPHBIX PAacueToOB KOHCTPYK-
UK PaJUalibHOTO MOIIIMITHAKA CKOJBKEHHSI C TIOJIMMEPHBIM TOKPBITUEM TIPH yUYeTe HaJIH4Hs KaHABKH, a
TaK)Ke 3aBUCUMOCTH BA3KOCTH OT JaBJICHHUS M C)KUMAaEMOCTH CMa304HOI0 MaTepHaia, MO3BOJISIIONINX ONpe-
JeTTUTDH BEJTMYMHY OCHOBHBIX TPHOOTEXHUYECKUX MMapaMeTpoB. Pe3ynbTaThl HcciaeqoBaHus 00eceunIi CHU-
KEHUE MOTrpeIHocTel 1o Hecymmel cnocoOHocT Ha 11—13 %, 1 o koapduunenty tpenus Ha 9—12 %
MOJU(PHUIMPOBAHHOTO TOAIIMITHUKA B CPABHEHHUU C TPAJAUIMOHHBIMA KOHCTPYKIHMSIMHU. B pesynbrare yaa-
J0Ch JOOUTHCS YBEJIMUEHUS CPOKa CIYKObI paJraibHbBIX MOALIMITHUKOB, YTO UMEET OOJIbIIOE 3HAUCHHUE IS
UX TIPOMBIIUIEHHOTO TIPHMEHEHHS.

KiroueBble c10Ba: CKMUMaeMOCTh, MOAU(DHUIIMPOBaHHAS KOHCTPYKIHSA, MOKPHITHE, JAMHHAPHBIN PEXUM,
OLICHKA U3HOCOCTOMKOCTH, 3aBUCUMOCTD BA3KOCTH, TOYHOE PELIECHUE, THIPOJUHAMUKA.

DOI: 10.32864/0202-4977-2024-45-6-522-530

Address for correspondence:

M.A. Mukutadze

Rostov State Transport University (RSTU),

Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya Sq., 2,
Rostov-on-Don 344038, Russia

e-mail: murman1963@yandex.ru

Aopec 0na nepenucku:

M.A. Mykymaose

Pocmosckuii ecocyoapcmeennblil yHugepcumen nymei coooujeHus
(PI'VIIC),

ni. Pocmosckoeo Cmpenxogozco Iloaka Hapoonoeo Ononvenus, 0. 2,
2. Pocmos-na-/{ony 344038, Poccus

e-mail: murman1963@yandex.ru

na yumupoganus:

For citation:

E.A. boneosa, I A. Badaxos, M.A. Myxymaose, B.E. Illsedosa.
OneHka H3HOCOCTOMKOCTH PaJHalIbHOrO MOAIIUITHAKA C
HECTaHJAPTHOM ONOPHOH MOBEPXHOCTBIO IIPU YUETE CHUMAEMOCTU U
BSI3KOCTH CMA304HOT'O MaTepHaa.

Tpenue u u3HOC.

2024.—T. 45, Ne 6. — C. 522-530.

DOI: 10.32864/0202-4977-2024-45-6-522-530

E.A. Bolgova, G.A. Badakhov, M.A. Mukutadze, and V.E. Shvedova.
[Evaluation of the Wear Resistance of a Radial Bearing with a Non-
standard Bearing Surface, Taking into Account the Compressibility and
Viscosity of the Lubricant].

Trenie i Iznos.

2024, vol. 45, no. 6, pp. 522-530 (in Russian).

DOI: 10.32864/0202-4977-2024-45-6-522-530

522



Tpenue u usnoc
2024. —T. 45, Ne 6. — C. 522—530
E.A. boneosa u op.

Friction and Wear
2024, vol. 45, no. 6, pp. 522—530
E.A. Bolgova et al.

Evaluation of the Wear Resistance of a Radial Bearing with a
Non-Standard Bearing Surface, Taking into Account the
Compressibility and Viscosity of the Lubricant

E.A. Bolgova, G.A. Badakhov, M.A. Mukutadze, and V.E. Shvedova

Rostov State Transport University (RSTU),
Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya Sq., 2, Rostov-on-Don 344038, Russia

Received 27.07.2024.
Revised 30.11.2024.
Accepted 10.12.2024.

Abstract

The research includes the development and analysis of a mathematical model of a truly viscous lubricant
in a modified sliding bearing design with a composite fluoroplastic coating on the surface of the shaft and a
groove, which helps to improve the distribution of lubricant and increase the durability of the system. Based
on the equation of motion, the liquid lubricant under study, the continuity equation and the equation of state,
new mathematical models have been obtained that additionally take into account such a parameter as com-
pressibility. The novelty of the work lies in the development of a methodology for engineering calculations
of the design of a radial sliding bearing with a polymer coating, taking into account the presence of a groove,
as well as the dependence of viscosity on pressure and compressibility of the lubricant, allowing to determine
the value of the main tribotechnical parameters. The results of the study provided a reduction in errors in
bearing capacity by 11—13 %, and in coefficient of friction by 9—12 % of the modified bearing in compar-
ison with traditional designs. As a result, it was possible to achieve an increase in the service life of radial
bearings, which is of great importance for their industrial application.

Keywords: compressibility, modified structure, coating, laminar flow, wear resistance assessment, viscosity

dependence, exact solution, hydrodynamics.
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