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[IpuBenén MeTo pacuéra THOPUIHBIX (METAIIIOMOIUMEPHBIX ) IOANTUITHIKOB CKOJIBKEHHUS Ha KOHTAKT-
HYIO IPOYHOCTH (HECYIIYIO0 CITOCOOHOCTH), B KOTOPOM YUUTHIBAETCS CYIIECTBEHHOE OTIMYNE MEXaHUUECKUX
CBOWCTB MaTepHAJIOB Bajla U BTYJIKH, B yacTHOCTH MoAyen FOura (B 40—100 pa3). [IpoBeneHb! 9ncIeHHBIC
HICCTIEIOBAHMS METAJIOTIOIMMEPHBIX MOIIIUITHUKOB C BTYJIKON M3 IBYX BUAOB YIPOUYHEHHBIX ITOJTMMEPHBIX
KOMIO3UTOB — nosiamuaa PA6, nanonnennoro crexio (30 % GF)- u yrneponasimu (30 % GF) nucnepc-
HBEIMU BOJIOKHAMH. Y CTAHOBJICHO, YTO IS MMPUHATHIX PACUETHRIX JaHHBIX MaKCUMAJIbHBIE KOHTAKTHEIC /1aB-
JICHUS YBEIIMYUBAIOTCSI MIPOTIOPITHOHATIEHO KOPHIO KBaIpaTHOMY OT YBEJIWYCHHS BHEIIHECH HATPY3KH Ha MO/~
LIIMITHUK HE3aBUCUMO OT PaJuaIbHOTO 3a30pa U MaTepHralia BTYJIKH; YBEIMUCHIUE KOHTAKTHBIX TaBICHUN MPO-
MOPLMOHATIBHO YBEIIUYEHUIO PauaIbHOTO 3a30pa B COCIMHEHUHU; B MOAIIUIHUKE CO BTYJIKOU U3 YIIIEKOM-

nosura ¢ 6osuee BbICOKMM MoayneM FOnra Ecr aBneHus OyayT BbIILE B CpeHEM B 4/ E ., / E,. pa3, 4eM co

BTYJIKOW U3 CTEKIIOKOMIIO3UTA ¢ MoJlylieM Egr. B pe3ynbrare cpaBHEHHUS pe3yIIbTaTOB YHCIICHHOTO PEIICHHUS
HCCIIeyeMOi 3a/1a9u pa3pabOTaHHBIM METOJIOM KOHTAKTHOW MEXaHHUKH C PE3yJIbTaTaMH PEIICHHS 110 UCTIONb-
3yeMoil B MH)KEHEPHOU MPAKTUKE MPOCTEHINEH METOJMKE pacuéTa KOHTAKTHBIX JABJICHUHN B TOJIIUITHUKAX
CKOJILKEHUS TI0 KPUTEPHUIO CPEIHETO JABJICHUS MOKa3aHO, YTO JIaHHAs MPOCTEHIas METOANKA SBISCTCS He-
000CHOBaHHOM, ITOCKOJIbKY HAOIIOAaeTCs cymecTBeHHoe oTmmune (B 4,0—9,7 pasa) ycpeqHEHHBIX KOHTAKT-
HBIX JIaBJICHUH OT MaKCHUMAaJbHBIX JaBieHH. [IpakTideckoe 3HaYeHUE pa3pabOTAaHHOTO METOJ]a COCTOMT B
TOM, YTO C €T'0 HCIOJIh30BaHUEM BO3MOKHO OCYIIIECTBUTH PACUET KOHTAKTHBIX U U3HOCOKOHTAKTHBIX JaBJICHUH
IIpyu IPOCKTHOM pvaéTe MII MMOJUIMITHUKOB CKOJIBXKCHHA B OTIIMYHE OT M3BECTHBLIX B JIMTECPATYpPE METOOAOB
pelIeHHs ATOM W3HOCOKOHTAKTHOM 3aauu.
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Abstract

A method for calculating hybrid (metal-polymer) plain bearings for contact strength (bearing capacity) is
presented. The method takes into account a significant difference in the mechanical properties of the shaft
and bushing materials, in particular, Young's moduli (by a factor of 40—100). Numerical studies of metal-
polymer bearings with a bushing made of two types of polyamide PA6 based composites filled with glass
(30 % GF) or carbon (30 % GF) dispersed fibers have been carried out. It was found that for the accepted
calculated data, the maximum contact pressures increase in proportion to the square root of the increase in
the external load on the bearing, regardless of the radial clearance and bushing material; an increase in contact
pressures is proportional to an increase in the radial clearance in the joint; in a carbon composite bushing with

a higher Young's modulus Ecr, the pressures will be /E,. / E. times higher on average than in a glass

composite bushing with a modulus Ecr. Comparing the results of the numerical solution by the developed
method of contact mechanics and the results of the solution according to the simplest technique used in en-
gineering practice for calculating the contact pressures in plain bearings according to the criterion of average
pressure, it is shown that this simplest technique is unreasonable, since there is a significant difference
(4.0—9.7 times) between the average contact pressures and the maximum pressures. The practical signifi-
cance of the developed method lies in the fact that with its use it is possible to calculate the contact and wear
contact pressures in the design calculation of the metal-polymer plain bearings in contrast to the methods
known in the literature for solving this wear-contact problem.

Keywords: metal-polymer plain bearings, reinforced polyamide, calculation method, contact pressure (initial
and wear), contact area, wear.

DOI:10.32864/0202-4977-2021-42-5-552-561

Aopec ona nepenucku:

M.U. Iaweuko

JTobauncKkutl nosumexHudecKuil UHCmumym,

ya. Haobwvicmuwoiyka, 38, 2. Jloonun 20-618, onvwa
e-mail: mpashechko@hotmail.com

Addpress for correspondence:

M.I. Pashechko

Lublin University of Technology,
Nadbystrzycka st., 38, Lublin 20-816, Poland
e-mail: mpashechko@hotmail.com

[na yumuposanusa:

M.B. Yepney, A.A. Kopnuenxo, M. 1. Ilaweuxo, FO.M. Yepney,
A.U. [lyxoma.

K Bompocy pacuera KOHTaKTHBIX JaBJICHUH B METAJUIOMOIUMEPHBIX
MOJIIMITHUKAX CKOJIBKEHHS TIPH U3HAIINBAHUH.

Tpenue u u3HoC.

2021.—T. 42, Ne 5. - C. 552-561.

DOI: 10.32864/0202-4977-2021-42-5-552-561

For citation:

M.V. Chernets, A.A. Kornienko, M.I. Pashechko, Yu.M. Chernets, and
A.L Dukhota.

[To the Question of Calculation of Contact Pressure in Metal-Polymer
Plain Bearings During Wear].

Trenie i Iznos.

2021, vol. 42, no. 5, pp. 552-561 (in Russian).

DOI: 10.32864/0202-4977-2021-42-5-552-561

553


mailto:myron.czerniec@gmail.com
mailto:myron.czerniec@gmail.com

Tpenue u usmoc
2021. —T. 42, Ne 5. — C. 552—561
M.B. Yepney u op.

Friction and Wear
2021, vol. 42, no. 5, pp. 552—561
M.V. Chernets et al.

CucoK HCNMOJIb30BAHHBIX HCTOUHHKOB

1.

10.

11.

12.

Manaciok B.B., Tenauii M.H. [{esixi koHTaKTH 3a-
nadi teopii npyxHocTi. — KuiB: HaykoBa nymka. —
1975

Rezaei A., Ost W. Van Paepegem W,
De Baets P., and Degrieck J. Experimental Study
and Numerical Simulation of the Large-Scale Test-
ing of Polymeric Composite Journal Bearings:
Three-Dimensional and Dynamic Modeling //
Wear. — 2011 (270), 431—438

Rezaei A., Ost W., Van Paepegem W.,
De Baets P., and Degrieck J. A Study on the Effect
of the Clearance on the Contact Stresses and Kine-
matics of Polymeric Composite Journal Bearings
under Reciprocating Sliding Conditions // Tribology
International. — 2012 (48), 8—14

Ky3bmenko A.I'. Pa3Butve MeTo0B KOHTaKTHOM
Tpubomexannku. — Xmenpaunkuid: XHY. — 2010
Copoxkarslii P.B. MonenupoBaHue oBe1eHIUs TPH-
6ocucreM MetozoMm // Tpenue u m3noc. — 2002
(23), Ne 1, 16—22

. Copoxkarslii P.B., [Tucapenko B.T"., [Ibixa M.A.A.

Amnanu3 ocoOeHHOCTeH (HopMOOOpa3oBaHus MOBEP-
XHOCTH M3HOCA MOJIIMITHAKOB CKOJIBKESHUS TIPH T1e-
pekoce oceii Bana u BTyJnkd // TpeHue u u3HOC. —
2013 (34), Ne 4,362—370

Zwiezycki W. Prognozowanie niezawodnosci
zuzywajacych si¢ elementow maszyn. — Radom:
ITE. — 1999

Wielieba W. Bezobslugowe tozyska §lizgowe z
polimerow termoplastycznych. — Wroctaw: Wyd.
Politechniki Wroctawskiej, 2013.

Yepueu M.B., luasko C.B., [lameuxko M.U.,
Bapm M. U3H0oCOCTONKOCTD CTEKIIO- U YTieHANO-
HEHHBIX MTOJIMaMHIHBIX KOMITO3MTOB ISl METaJUIO-
MOJMMEpHBIX 3yOuateix mnepenad // Tpenue u
m3roc. — 2018 (39), Ne 5, 457—461

Chernets M. and Chernets Ju. Generalized
Method for Calculating the Durability of Sliding
Bearings with Technological Out-of-Roundness of
Details // Proc. JMechE. Part J: Journal of Engineer-
ing Tribology. — 2015 (229), no. 2, 216—226
Chernets M. Evaluation of Contact Streng and Du-
rability of Plain Bearings with Different of Shaft
Lobing // Proc. JMechE. Part J: Journal of Engineer-
ing Tribology. — 2015 (229), no. 12, 1444—1454
Budynas R.G. and Nisbett J.K. Shigley’s Mechan-
ical Engineering Design. 11 ed. — New York:
McGraw-Hill Science/Engineering/Math. — 2019

10.

11.

12.

. Zwiezycki W. Prognozowanie

References
1.

Panasiuk V.V., Teplyi M.I. Deiaki kontaktni zada-
chi teorii pruzhnosti. — Kyiv: Naukova dumka. —
1975 (in Ukrainian)

. Rezaei A., Ost W., Van Paepegem W., De Baets P.,

and Degrieck J. Experimental Study and Numerical
Simulation of the Large-Scale Testing of Polymeric
Composite Journal Bearings: Three-Dimensional and
Dynamic Modeling // Wear. — 2011 (270), 431—
438

. Rezaei A., Ost W., Van Paepegem W., De Baets P.,

and Degrieck J. A Study on the Effect of the Clear-
ance on the Contact Stresses and Kinematics of Poly-
meric Composite Journal Bearings under Reciprocat-
ing Sliding Conditions // Tribology International. —
2012 (48), 8—14

. Kuzmenko A.H. Razvytye metodov kontaktnoi try-

bomekhanyky. — Khmelnytskyi: KhNU. — 2010 (in
Russian)

. Sorokatyi R.V. Modeling the behavior of Tribosys-

tems Using the Method of Triboelements // Journal of
Friction and Wear. — 2002 (23), no. 1, 12—18

. Sorokatyi R.V., Pisarenko V.G., and Dykha M.A.

Analysis of Wear Surface Geometry Formation in
Plain Bearings with Misaligned Shaft and Bush Axes
// Journal of Friction and Wear. — 2013 (34), no. 4,
274—280

niezawodnosci
zuzywajacych si¢ elementdw maszyn. — Radom:
ITE. — 1999

. Wielieba W. Bezobstugowe tozyska slizgowe z

polimerow termoplastycznych. — Wroctaw: Wyd.
Politechniki Wroctawskiej. — 2013

. Chernets M.V, Shil’ko S.V., Pashechko M.IL., and

Barshch M. Wear Resistance of Glass- and Carbon-
Filled Polyamide Composites for Metal-Polymer
Gears // Journal of Friction and Wear. — 2018 (39),
no. 5,361—364

Chernets M. and Chernets Ju. Generalized Method
for Calculating the Durability of Sliding Bearings
with Technological Out-of-Roundness of Details //
Proc. JMechE. Part J: Journal of Engineering Tribol-
ogy. — 2015 (229), no. 2, 216—226

Chernets M. Evaluation of Contact Streng and Dura-
bility of Plain Bearings with Different of Shaft Lobing
// Proc. JMechE. Part J: Journal of Engineering Tri-
bology. — 2015 (229), no. 12, 1444—1454
Budynas R.G. and Nisbett J.K. Shigley’s Mechani-
cal Engineering Design. 11 ed. — New York:
McGraw-Hill Science/Engineering/Math. — 2019

E-mail: FW]@tut.by

Jli1st mprOOPETEH s OJIHOTO TEKCTa CTaThi, 0OpaIiaiTech B PEAaKIuio KypHaIa.

Anpec penakiuu: 246050, yn. Kuposa 32a, r. 'omens, benapycs Tenedon/dakc: +375 (232) 34 06 36 /34 17 11
Full text of articles can be purchased from the editorial office.

Address: 32a Kirov Street, Gomel, Belarus, 246050 Phone: +375 (232) 34 06 36. Fax: +375 (232) 3417 11

554


mailto:FWJ@tut.by

	М.В. Чернец1, А.А. Корниенко1, М.И. Пашечко2, Ю.М. Чернец1, А.И. Духота1
	M.V. Chernets1, A.A. Kornienko1, M.I. Pashechko2, Yu.M. Chernets1, and A.I. Dukhota1
	Список использованных источников
	References


