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B crathe mpuBEeneHBl 3aKOHOMEPHOCTH, KOMIIJIEKCHO CBS3BIBAIOLIME TOJIIMHY CMa304YHOM IUIEHKH,
OKPY>KHYIO CKOPOCTb, KBa3UCTaTHYECKHE KOHTAKTHBIC HANIPSUKEHUS 1 BUOPOYCKOPEHUS], TeHEpUPyEMBIe 3y0-
4yaToi mepepayei npu e€ QyHKUIMOHUpOBaHMU. VX aHanM3 MoKas3bIBaeT, YTO B 3y04aTOH IMepeaaye cyle-
CTBEHHOE BIIMSIHME Ha TOJIIMHY CMA304HOM MIEHKN OKa3bIBA€T KOMIUIEKCHOE COUETaHNE OKPYKHOW CKOpPO-
CTH M BEJIMYMHBI KBa3HCTATUYECKUX KOHTAKTHBIX HANPSHKEHUI U TeHEpUPYEMBIX caMoll epenaueil BUOpa-
LU, B COBOKYITHOCTH BO MHOTOM oIpenesomniee noppexaamonmue pakropsl. C yuéroM 3Toro, 3yddarsie
nepeaays MOTyT OBITh YCIOBHO Pa3/ielIeHbl Ha IPYIIIbL: JIETKOHATPYKEHHBIE U TSKEJIOHArPYKEHHBIE, B KO-
TOPBIX YBEJIMYEHHE OKPY)KHOW CKOPOCTH INPHUBOAUT K CTEHNCHHBIM W3MEHEHUSIM TOJILMHBI CMa304HOM
IUIEHKH U TEHEPUPYEMBIX BUOPOYCKOPEHUH, M HaXOIAIINECs MKy HUMH 3yOUaThle Iepeadn, y KOTOPBIX
YBEJIUYEHHE OKPY>KHOH CKOPOCTH MPAKTHUECKH HE CKa3bIBACTCS! HA TOJILIMHE CMA30YHOM MJIEHKU U BIIUS-
HUeM e€ U3MEHEHMs Ha pecypc MOXHO npeHeOpeus. [loka3ana HEOOX0IUMOCTDh yuéTa TpUOOTEXHUYECKHUX,
Harpy304HbIX, CKOPOCTHBIX ()aKTOPOB U XapaKTEPUCTHUK, BO3HUKAIOIINX IIPU 3TOM HOBPEXKICHUH JIOKAIBbHBIX
30H pabouux MOBEPXHOCTEH 3yObeB IpHU OLIEHKE pecypca 3yOuaToil nepeaaun. [lomyyeHHble KOIUYECTBEH-
HBIE Pe3yJIbTAThl MPOBEAEHHBIX HCCIIEIOBAHMI MOKHO OTHECTH TOJBKO K MCTIONB30BaHHOM IPH UCTIBITAHUSX
npaMo3yOoil 3yOuatoil mnepemade, npu e€ (QYHKIMOHMPOBAHMHM C KOHTAKTHBIMH HaNpsLKEHUSIMU
200...1150 MIIa, okpy>kxHBIMU CKOpOCTSIMH 3...12 M/c 1 cMa3ke monmBoM MaciioM «MHxycTpuansHoe-20%,
umeromuM temrepatypy (20 £5) °C. OmgHako 3TH pe3yabTaThl MOTYT OBITh HCIIOJIB30BaHBI IPH pa3padoTke
METOAMK YTOYHEHHOTO TPOTHO3UPOBAHMUS pecypca TPUOOCONPSHKEHUI ¢ YIETOM CKOPOCTHBIX M HAarpy304-
HBIX PEeKHMOB MX (YHKIHOHHPOBAHUS, a TAK)KEe FeHEPUPYEMBIX BHOPOYCKOPEHUH B PEalbHBIX YCIOBHUIX
9KCIUTyaTalluu. bojee Toro, yCTaHOBIEHHbIE 3aKOHOMEPHOCTH MOTYT OBITh B TOM HMJIM MHOW Mepe Xapak-
TEPHBI U1 CMa3blBae€MbIX NEpeaay 3alelIeHueM B 1einoM. Mx y4éT npu NpoeKTUPOBAHUU CMa3bIBa€MOIl
nepeaayy 3alerieHueM, HCI0Ib3YEMOM B IIMPOKOM AUANIa30HE CKOPOCTHBIX PEKUMOB (DYyHKIIMOHUPOBAHMUS,
MO3BOJISIET MOZO0PAaTh FEOMETPUUYECKUE IapaMeTpbl 3aleIUICHHs, NPU KOTOPBIX IHANla30H KOHTAKTHBIX
HaNpsDKEHUH 03BOJIMT 00€CIICUnTh MUHUMH3ALMIO BIMSHNS CKOPOCTHBIX M HArPY304HBIX (DaKTOPOB Ha TOJI-
IIMHY CMa304YHOM IJIEHKU U CBSI3aHHBIA C HEW pecypc nepeaayu.

KuaroueBsble cjoBa: 3y0daras mepemada, BHOPOYCKOPEHHS, JUHAMHUKA, JIOKATHHOE TIOBPEXACHHE, Pecypc,
cMa304YHas IIEHKA.
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Abstract

The article presents regularities that complex the thickness of the lubricating film, circumferential speed,
quasi-static contact stresses and vibration accelerations generated by the gear transmission during its opera-
tion. Their analysis shows that in the gear transmission, a complex combination of the circumferential speed
and the value of the quasi-static contact stresses and the vibrations generated by the transmission itself has a
significant effect on the thickness of the lubricant film, which together in many respects determines the dam-
aging factors. With this in mind, gear transmissions can be conditionally divided into groups: light-loaded
and heavy-loaded, in which an increase in the circumferential speed leads to power changes in the thickness
of the lubricating film and the generated vibration accelerations, and the gear transmissions located between
them, in which an increase in the circumferential speed practically does not affect the thickness of the lubri-
cating film and the effect of its change on the resource can be neglected. The necessity of accounting the
tribotechnical, loading, high-speed factors and characteristics, arising in this case damage of local zones of
working surfaces of teeth in estimating the gear transmission is shown. The obtained quantitative results of
the research can be attributed only to the spur gear transmission used in the tests, during its operation with
contact stresses 200...1150 MPa, circumferential speeds 3...12 m/s and lubrication by irrigation with oil «In-
dustrial-20» having a temperature (20 #5) °C. However, these results can be used in the development of
methods for refined prediction of tribal resource of tribocouplings taking into account high-speed and load
modes of their functioning, as well as generated vibration accelerations in real operating conditions. Moreo-
ver, the established patterns may be somewhat characteristic of lubricated toothed gears as a whole. Their
accounting when designing a lubricated toothed gear, used in a wide range of speed modes of operation,
allows you to select geometric parameters of gearing, at which the range of contact stresses will allow to
minimize the influence of speed and load factors on the thickness of the lubricant film and the associated
transmission resource.
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