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[IpuBeaéH cmocod MpOeKTUPOBaHHS KOHUYECKOH 3y0UaToii nepeaadn, mo3BoJIsIOMni CHU3UTD K03 du-
IHUECHTBI OTHOCUTCIIBHOT'O CKOJIBXKCHHUA B 3alICIIJICHUH. B kauecTBe JOMNOJHUTCIIBHOI'O KPUTCPUA OLICHUBAHU A
HCHONB3YIOTCS K03 (QUIIMEHTH! yAeIbHOro AaBieHus. [IpuBenena MaTeMaTHuecKast CBSI3b MEXKIy UCIIOJIb3Y-
eMBIMH KpUTepHsiMUA. OTINYUTENIEHOW O0COOEHHOCTHIO MpEIIaraeMoil METOJUKH SBISETCS BO3MOXKHOCTH
pacuéra nepeayuu 1Mo MPOU3BOIGHBIM 3HAYSHUSIM KOA(PQPHUIIMEHTOB CMELCHHUS TS IIeCTepHU 1 KoJeca. [Tpu
3TOM B 3alICTJIEHUU COXPAaHSAETCS BEIMYMHA PAIUaIbHOrO 3a30pa, paBHasd 0,25 oT BenuuuHbl MoayJid. 1lpu
BBITIOJTHEHHHU PacuéToB UCIOJb3yeTcs mporpamMma Bevel gears X64, HamicanHast B paMKax IPOBOJMMOTO HC-
cienoBanus. B kadecTBe mpuMepa MoKa3aHo, YTO Mepenada, UMEIoINas Yucia 3yObeB IIeCTepHH Z1 = 16 u
koJzeca Z, = 20, ¢ koaddurnmentamu cMenieHns mecrepan X1 = 0,7 1 komeca X2 = 0,7, 001a/1aeT CpaBHUTEIBHO
HU3KUMH U JOCTaTOYHO OJMM3KUMH 3HAUYCHUSIMHU KO3(PPHUIMEHTOB OTHOCHUTEIBHOIO CKOJIBXKEHHS 3yObeB
[Aimax| = 1,213 # [Aomax| = 1,214 u yaensnoro nanenust 91 = 0,45 u 92 = 0,347. B aHanoru4Hoi nepemaye
(z1 = 16, z2 = 20), clIPOEKTUPOBAHHOM 110 cTaHAAPTHOM MeToauke (X1 = 0,17 u X2 =—0,17), 3HaueHust uccie-
AyeMbIX MOKa3aTesneil cOCTaBUIH |Aimax| = 3,165, [Aomax| = 2,512, 91 = 0,942 u 9> = 0,572. CHmxeHne kod¢-
GHUIHEHTOB |A1max| € 3,165 10 1,213 1 |A2max | ¢ 2,512 10 1,214 no3BossieT nponopironansHo (B 2,6 u 2,1 pasa,
COOTBETCTBEHHO) CHH3UTh IPOCKaJIb3bIBaHKUE MTPOodHIIe HOKEK 3yObeB LIECTEpHH U Koseca. [IpuBeneHHbIe
Pe3yIbTAThI TOKA3hIBAIOT CYIIECTBEHHOE TIOBBIIICHNE H3HOCOCTOMKOCTH MTPOSKTHPYEMOH Tepeaadu.

KiroueBble ciioBa: 3y0uaTtas KOHMYECKas Iepenada, chepuieckasi SBOJIbBEHTA, KO3 QULIHMEHTH cMere-
HUSL, KO3 PUIMEHTH OTHOCUTEIBHOTO CKOJIbKEHHS, KO3 PHULINEHTHI YACTHHOTO AaBiIe-
HUSL, IPUBEACHHBIN painyc KPUBU3HBI, KOHTAKTHBIE HAPSHKEHUSL.

DOI: 10.32864/0202-4977-2022-43-3-274-281

Aopec 0na nepenucku:

M.A. Xanmypun

DedepanvHoe cocydapcmeerHoe O1dxHcemHoe 0opazosameibHoe
yupescoenue gvicuteco oopasosanus «Kyzbacckas cocydapcmeennas
CeNbCKOXO3AUCMBEHHAS AKAOEMUAY,

ya. Maprosyesa, 5, 2. Kemepogo 650056, Poccus

e-mail: l-air@internet.ru

Address for correspondence:

M.A. Khalturin

Kuzbass State Agricultural Academy,
Markovtseva Street, 5, Kemerovo 650056, Russia
e-mail: l-air@internet.ru

[na yumuposanua:

M.A. XanmypuH.

CHHTe3 H3HOCOCTOIKOM MPsMO03y00ii KOHNYECKO! Mepeiadn.
Tpenue u n3Hoc.

2022. - T. 43, Ne 3. - C. 274-281.

DOI: 10.32864/0202-4977-2022-43-3-274-281

For citation:

M.A. Khalturin.

[Synthesizing a Wear-Resistant Straight Teeth Bevel Gears].
Trenie i Iznos.

2022, vol. 43, no. 3, pp. 274-281 (in Russian).

DOI: 10.32864/0202-4977-2022-43-3-274-281

274


file:///D:/journal/43vol3r/02-Измайлов/l-air@internet.ru
file:///D:/journal/43vol3r/02-Измайлов/l-air@internet.ru

Friction and Wear
2022, vol. 43, no. 3, pp. 274—281
M.A. Khalturin

Tpenue u usmoc
2022. —T. 43, Ne 3. — C. 274—281
M.A. Xanmypun

Synthesizing a Wear-Resistant Straight Teeth Bevel Gears

ML.A. Khalturin

Kuzbass State Agricultural Academy,
Markovtseva Street, 5, Kemerovo 650056, Russia

Received 02.02.2022.
Revised 20.06.2022.
Accepted 21.06.2022.

Abstract

A method of designing the bevel gears is given, allowing to reduce the slip ratio. Specific pressure coef-
ficients are used as an additional evaluation criterion. The mathematical relationship between the criteria used
is given. A distinguishing feature of the proposed methodology is the possibility of calculation the gears using
arbitrary coefficient of profile shift for each of the gears. In doing so, the value of the radial gap equal to 0.25
of the module is retained in the gears. The Bevel gears x64 program is used for calculations. This program
was written as part of the ongoing research. As an example, it is shown that a gear with the number of small
gear teeth z; = 16 and the number of large gear teeth z, = 20, with coefficient of profile shift for small gear
x1 = 0.7 and for large gear x, = 0.7, has relatively low and fairly close values of the slip ratio |Aima| = 1.213
and [Aomax| = 1.214 as well as specific pressure ratio 9: = 0.45 u 9, = 0.347. In a similar gears (z1 = 16, z> = 20),
designed according to the standard methodology (x1 = 0.17 u x, = —0.17), the values of the studied indicators
were [Amax| = 3.165, |Aomax| = 2.512, 91 = 0.942 and 9, = 0.572. Reducing the slip ratios [Aimax| from 3.165 to
1.213 and |A2max| from 2.512 to 1.214 will reduce the slippage of tooth dedendum on the small and large gears
in proportion (in 2.6 and 2.1 times, respectively). The results show the significant increase of wear-resistance
of the designed gears.

Keywords: bevel gears, spherical evolvent, coefficient of profile shift, slip ratio, specific pressure ratio, nor-
malized radius of curvature, contact stress.
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