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B crarbe nokasaHa B3auMOCBSI3b MEXIYy CHM)KCHUEM SHEProd(EeKTHBHOCTH M HATPY304HON CIIOCOOHOCTH
YEepBSIYHBIX TIepe/iad ¢ POCTOM aMILTUTYbI KoJieOaHWH BpaIlaroliero MOMEHTa [0 Mepe YBEIMIECHHS Harpy3Ky Ha
conpspbkeHne. [[poBenéH aHaIM3 TPUYMH pOCTa aMIDIATY/BI KOJIeOaHHUI BPAIIAIOIIero MOMEHTA ITPY YBEIIHYSHUHT
Harpy3kH Ha nepeaady. [lokazaHo, 4To HapyIIeHHe peXrMa aBTOKoJe0aH i, BOSHUKAIOIINX B YEPBSIYHOM mepe-
Jiade, TOIHKHO MPOMCXOAUTH MO MPUYUHE PocTa Kod(hHLIMeHTa TpeHHs, KOTOPBIN 3aBUCUT OT YCIIOBHI cMa3bIBa-
HUS, B 9YaCTHOCTH, OT TONIIMHBI CMa30dHOM TIEHKH. B paboTe moka3aHo, 4To B Clydae CMa3bIBaHHS Iepeiadn
IITaTHBIM MHUHEPAITEHBIM MaclIoM ¢ HAHOMOIU(PHUITMPOBAHHOW JOOABKOM MMOTEPs] YCTOWIMBOCTH aBTOKONIeOaHMi
TIPOUCXOMUT ITPH 3HAYUTEIBHO 0OIBINX Harpy3kax (290 H-m), gem B ciIydae cMa3bIBaHUS IITATHEIM MUHEPAITh-
HBIM MaciioM 6e3 106aBku (230 H-m), 4To yka3siBaeT Ha OONBIIYIO YCTOHYMBOCTH 3TOTO BapHaHTa K BO3MYIIAIO-
ITAM BO3IICUCTBHSIM, K MOXKET OOBSCHSTHCS OONBIICH TOMIIMHON CMa30dHON TUIEHKN. B paboTe morydeHs! rpa-
¢uxu 3aBucumocty KI1/] yepBsuHOii epeaun 0T TOPMO3ZHOTO MOMEHTA IS PA3IMYHbBIX BAPHAHTOB CMa304HBIX
marepuanos. [loka3aHo, uto ysenuuenue KIIJ[ B ciryuae mpuMeHeHHs IITaTHOTO MUHEPAJIBHOTO Macia ¢ HaHO-
MOIM(UIIMPOBAHHOM H00aBKOH (HAHOAMCIIEPCHOW CYCHEH3UH CEPIIEHTHHA B PACTBOPE COJNIEH JKUPHBIX KHCIIOT)
10 CPaBHEHHMIO C ITAaTHBIM MUHEPAJILHBIM MACIIOM CBSI3aHO C YIy4IlIeHHEM aHTU(PPHKIMOHHOCTH CONPSDKEHUS U
CHM)KCHHEM aMILIATY/ABI KoJeOaHHui BpaIlaromero MoMeHTa. B pabore nokasaHo, 4To ycTOHYMBOCTD YEpPBSIYHON
riepeiady K Harpy>KaroIiuM BO3IEHCTBUSIM MOXKET OBITh SKCIIEPUMEHTAIIFHO OIIEHEeHa IyTEM 3aMepa aMILTATYIbI
KoJ1e0aHMiA BPaIIlaloIero MOMEHTa Ha OBICTPOXOHOM Bally riepenad. Jiis pacmmpeHns Auama3oHa 10y CTHMBIX
Harpy30K HEOOXOAUMO YIyUllleHuE aHTU(PPUKIIMOHHBIX CBOWCTB CMa304HOTO MaTepHalia IMyTéM HUCIIOIB30BAHHS
HaHOMOJM(DUIMPOBAHHOHN JTOOABKH, YTO ITPUBOAMT K CHIKEHHUIO aMILTUTY/IbI aBTOKOJIEOaHMI YepBIYHOTO Baa,
YMEHBIIECHHUIO ITyTH TPEHHS U K CHIKEHHUIO TIOTEPh MOIITHOCTH.
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Abstract

The article demonstrates the relationship between a decrease in energy efficiency and the load-carrying
capacity of worm gears with an increase in the amplitude of torque oscillations as the mating load increases.
An analysis of the causes of the increase in the amplitude of torque oscillations with increasing gear load
is conducted. It is shown that the disruption of the self-oscillation mode occurring in a worm gear should
occur due to an increase in the friction coefficient, which depends on the lubrication conditions, in partic-
ular, on the thickness of the lubricant film. The paper demonstrates that in the case of lubrication of the
gear with standard mineral oil with a nanomodified additive, the loss of stability of self-oscillations occurs
at significantly higher loads (290 N-m) than in the case of lubrication with standard mineral oil without the
additive (230 N-m), which indicates greater resistance of this option to disturbing effects, and can be ex-
plained by the greater thickness of the lubricant film. In this paper, graphs of the worm gear efficiency
versus braking torque were obtained for various lubricant options. It was shown that the increase in effi-
ciency when using standard mineral oil with a nanomodified additive (a nanodispersed suspension of ser-
pentine in a solution of fatty acid salts) compared to standard mineral oil is associated with improved
antifriction properties of the coupling and a decrease in the amplitude of torque oscillations. The paper
demonstrates that the stability of the worm gear under loading effects can be experimentally assessed by
measuring the amplitude of torque oscillations on the high-speed shaft of the gear. To expand the range of
permissible loads, it is necessary to improve the antifriction properties of the lubricant by using a nano-
modified additive, which leads to a decrease in the amplitude of self-oscillations of the worm shatft, a
decrease in the friction path, and a reduction in power losses.

Keywords: worm gear, coefficient of dynamism, vibration resistance, efficiency, energy efficiency, nanomod-
ified lubricant, self-oscillation, power, coefficient of friction, thickness of the lubricating film.
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