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PaccmoTtpens! Ipo6i1eMbl CyILECTBYOIIMX METOIUK OLIEHKH I0JATOBEYHOCTH 3BOJIBBEHTHBIX 3y0UaThIX Hepe-
na4 (O3I1), cBsa3aHHBIE C OMpeNeNeHNEM BEIMYMHBI MPEAETbHO AOIMYCTUMOTO M3HOCA U ¢ TIPOTHO3HPOBAaHNUEM
BO3HMKHOBEHHMS BHE3AITHOIO OTKa3a. OmnucaHa B3aMMOCBS3b JUHAMHYECKUX IOKa3aTesiell ¢ MmpoleccaMi U3Ha-
mmBanust B 9311, mo3BossronIas MporHo3upoBaTh OrpaHMYEHHE Pecypca o XapakTepy pocTa Ko3hduieHTa au-
HAaMHUYHOCTH B CBSI3U C POCTOM BEPOSATHOCTH 3aefaHus. [IpuBeneHb! pe3ynbTaTsl aHaIM3a aMIDIATYIHO-9acTOT-
HOH xapakrepuctuku (AUX) nepenaun MerogoM ObicTporo npeodpazoBanusi Dypbe, KOTOPBIE TIO3BOJIMIIH OLiE-
HHUTb AUHAMUYIHOCTD [IEpEeavy ¢ pa3HbIMU CMa304HBIMH MaTepuaiamu (CM) 1 paHXupoBaTh 3TH MaTepHAIIBI 10
MX TIPOTHBO33UPHOMY JIEHCTBHIO B 3aBUCHMOCTH OT BEJIMYMHBI HarpyXxaromiero Momenta. [lokazano, 4uro mo
Mepe MOBBIIICHNS] aHTU(PPUKIMOHHBIX cBOMCTB CM NPOMCXOUT M CHIKEHHE pOCcTa Ko QUIMeHTa TUHAMUY-
HOCTH 10 MEPE POCTa Harpy»KaroIero MoMeHTa (TIpy UCIOJIB30BaHNH IIEHKOOOpa3yoIiei T00aBKH MpeAeIbHOS
3HaYeHue KO3 uIeHTa TMHAMIYHOCTH JIOCTUIaeTCsl IPU Harpysxaromiem Momente 2,47 H-m, a B citydae uc-
TOJIb30BAHMS YHCTOTO CHHTETHYECKOTO Maciia MpeIeNbHOoe 3HaueHrne Ko GHUIneHTa JMHAMUIHOCTH TOCTHTa-
eTcsl IpH Harpy»xatomemM MoMente 2,39 H-m), 310 B cBOIO ouepe/ib, NPUBOJUT K MMOBBIIICHHUIO BETMYMHBI TIpe-
JeTbHO JIOIYCTUMOTO M3HOCA U K YBEIMYEHHUIO pecypea M0 KPUTEPHIO W3HAIMBAHKSA (B CITydae MCIIOIb30BAHHS
CHHTETHUYECKOT0 Macia ¢ TWieHKooOpazytoriel nodaskoit pecypc 3311 Bermre B 10—11 paz, uem B citydae HCIOb-
30BaHUsI YHCTOTO CHHTETUYECKOTO Macia). BhisBiieHa 3aBUCUMOCTh aMILTATY/ IbI KOJICOAHHI BPAIIAFOIIErO MO-
MeHTa Ha ObicTpoxogHoM Bary J3I1 ot Buma CM. IlpemioxeHa HOBass METOAMKA POTHO3UPOBAHUS pecypca
3311, ¢ yaeTom pocrta kod(hurmeHTa TMHAMIHYHOCTH.

Ki1roueBble cj10Ba: 3BOJBBCHTHBIC 3yOUaThle Mepeiaun, M3HAIMBAaHUE, PECYPC, KOAPQUIMEHT TMHAMUYHOCTH,
HWHTEHCHBHOCTh M3HAIINBAHUS, JOJITOBEYHOCTh, CMA304HbIE MaTepHalIbl, INIEHKOOOpa3yro-
1mme J100aBK1, M3HOC, 3ae/[aHne, N3HOCOCTOMKOCTB.

DOI: 10.32864/0202-4977-2023-44-1-76-84

Aopec ons nepenucku:

EM. Kynewosa

Mockogckuii I'ocydapcmeennviil mexHuueckull yHugepcumen
um. H.O. Baymana,

ya. 2-a baymanckas, o. 5, 2. Mocksa 105005, Poccus

e-mail: kuleshova.em@mail.ru

Address for correspondence:

E.M. Kuleshova

Moscow State Technical University, named after N.E. Bauman,
ul. 2-ia Baumanskaia, d. 5, Moscow 105005, Russia

e-mail: kuleshova.em@mail.ru

Ansa yumuposanusn:

C.A. Honsxos, JI.U. Kykcenosa, E.M. Kynewosa, A.B. Medosujuxos.
OreHKa TUHAMHUYECKUX TIOKa3aTelieil i MOBBIIICHHE H3HOCOCTORKOCTH
3BOJIbBEHTHBIX 3yOUaThIX Hepesad Mpyu UCIIOIb30BaHUHI
IUIEHKOOOPa3yIOIUX CMa304HbIX MaTEPHAIIOB.

Tpenue u u3HOC.

2023.—T.44,Ne 1. - C. 76-84.

DOI: 10.32864/0202-4977-2023-44-1-76-84

For citation:

S.A. Polyakov, L.l. Kuksenova, E.M. Kuleshova, and

A.V. Medovshchikov.

[Evaluation of Dynamic Parameters and Improvement of Wear
Resistance of Involute Gears when Using Film-Forming Lubricants].
Trenie i Iznos.

2023, vol. 44, no. 1, pp. 76-84 (in Russian).

DOI: 10.32864/0202-4977-2023-44-1-76-84

76


mailto:kuleshova.em@mail.ru
mailto:kuleshova.em@mail.ru

Friction and Wear
2023, vol. 44, no. 1, pp. 76—84
S.A. Polyakov et al.

Tpenue u usnoc
2023. —T.44, Ne 1. — C. 76—84
C.A. Ilonsikos u Op.

Evaluation of Dynamic Parameters and Improvement of
Wear Resistance of Involute Gears when Using Film-Forming
Lubricants

S.A. Polyakov!?, L.I. Kuksenova'*2, E.M. Kuleshova', and A.V. Medovshchikov!

Moscow State Technical University, named after N.E. Bauman,
ul. 2-ia Baumanskaia, d. 5, Moscow 105005, Russia

?Institute of Machines Science, named after A.A. Blagonravov, Russian Academy of Sciences,
Malyi Haritonevskii pereulok, d. 4, Moscow 101990, Russia

Received 30.05.2022.
Revised 20.02.2023.
Accepted 21.02.2023.

Abstract

The article describes the problems of existing methods for assessing the durability of involute gears associated
with determining the maximum permissible wear and predicting the occurrence of sudden failure. The relationship
of dynamic indicators with wear processes in involute gears is described, which makes it possible to predict re-
source limitation by the nature of the growth of the dynamic coefficient due to the increase in the probability of
jamming. The results of the analysis of the amplitude-frequency response of the transmission by the fast Fourier
transform method are presented, which allowed not only to evaluate the dynamism of the transmission with dif-
ferent lubricants, but also to rank these materials by their extreme pressure action depending on the magnitude of
the loading moment, at a given limit value of the dynamic coefficient. It is shown that as the antifriction properties
of the lubricant increase, the growth of the dynamism coefficient decreases as the loading moment increases (when
using a film-forming additive, the limiting value of the dynamism coefficient is reached at a loading torque of
2.47 N-m, and in the case of using pure synthetic oil, the limiting value of the dynamism coefficient is reached at
a loading torque 0f 2.39 N-m), this in turn leads to an increase in the maximum permissible wear and to an increase
in the resource according to the wear criterion (in the case of using synthetic oil with a film-forming additive, the
resource of the involute gear is 10—11 times higher than in the case of using pure synthetic oil).The dependence
of the amplitude of the torque oscillations on the high-speed shaft of the involute gear transmission on the type of
lubricant is revealed. Analytical dependences of the dynamic coefficient on the load for different lubricants are
obtained. The dependence of the wear limit on the type of lubricant is proposed. A new method of predicting the
resource of an involute gear is proposed, taking into account the growth of the dynamic coefficient.

Keywords: involute gears, wear, service life, dynamic coefficient, wear intensity, durability, lubricants, film-
forming additives, wear, jamming, wear resistance.
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