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O BO3MOXXHOCTH MOACPpHU3AIINHN rOJIOBHOM nepeaadun npAauJIbHbIX

CaAMOKPYTOYHBIX MAallIMH

A.A. Temuupis, H.W. ®unartosa, ['.M. I'opsukun

(KocTpomckoii rocy1apCTBEHHBIN TEXHOIOTUYECKUM YHUBEPCUTET)

IIpuseodennvlii 6 cmamve aHanu3 Hacpy3oK, OeUCMBYIOUUX 8 20JI08HOU nepeoaye
npAaounbHou camokpymounou mawunvl mapxu IHCK-225-111"2 nokazvigaem, umo
UCnonb308anue 8 ee HLICMPOXOOHOU YACMU COBPEMEHHBIX NILOCKUX DeMHell 83aMeH
3yO0uamvlx Kojnec obecneyusaem MeXHONOSUYECKU mpedyeMoe HNOCMOAHCMBO

nepedamowblx OMHOWEHUT

l'osioBHAs mnepenaya CEepUMHON NPAAWIBHON CaMOKPYTOYHOM MAIIMHBI
KOHCTPYKTHUBHO  BBINIOJIHEHA AHAJIOTMYHO MPUMEHSIEMBIM Ha  KOJBLEBBIX
NPSAAWIBHBIX MallnMHax. [[af MOCTENEeHHOTO CHUXEHUS YacTOThl BpalleHUs
UUJUHAPOB OT BBIIYCKHOIO JO TMHUTAIOLWIEr0 W CPEJAHET0 HCHOJIb3YETCS
KMHEMATU4YecKass LeNb W3 25 4YepeayroUuXxcs CTalbHBIX W IJJACTMAaCCOBBIX
3youatbix kosec (pucyHok 1). Takoe pemienue npu ckopocTsx Beimycka 150-200
METPOB B MHUHYTY, XapaKTEPHBIX IUIsi CAMOKPYTOYHOTO NPSACHUS, MPUBOAUT K
CYLIECTBEHHOMY TIOBBIIIEHWIO YPOBHS IIyMa B 1eXe U He00XOAMMOCTU
MEePUONYECKOM 3aMEHBI TUIACTMACCOBBIX 3y0UaThIX KOJIEC, BHIIIEAIINX U3 CTPOS B
CBS3M C YCTAJIOCTHBIM H3JIOMOM WM H3HOCOM 3yObeB. Tak Hampumep, B
Hactosiiee Bpemsi juisi mapka w3 437 mammu [ICK-225-II1'2, naxonasiuxcs B
skcrryaraiiu Ha 3A0  «CyBopoBckass HHUTBY», HIpPH JIBYXCMEHHOW pabote
MPUXOAUTCS M3roTaBiauBaTh nopsaka 2000 miacTMaccoBbIX 3yOUaThIX KOJIEC B O]l
B3aMEH BBIIEAIINX U3 cTposA. [loaToMy creayer mnpus3HaTh, 4YTO 3ajJada
MOBBILICHUSI HAJIEKHOCTU ToJIoBHOW mnepenaun MamuH [ICK-225-I172 1no-

IIpe)KHEMY akTyanbHa. OIHAKO aHAIN3



Pucynok 1- T'osnoBHas nepeaaya npsianJIbHON CAMOKPYTOUYHOU
MatuHbl [ICK-225-11172



pe3yJIbTATOB paHEe MPOBEACHHBIX MOJACPHMU3AIMI MTOKA3bIBAET, YTO BO3MOXKHOCTH
€€ pEIICHMS B paMKaX CYIIECTBYIONIEH KOHCTPYKIIMHU MPAKTUYECKHA UCUEPTIAHBI.

ABTOpBI JTaHHOW CTaThU TMOCTABWJIM Tiepe] coOOM 3ajady Ha NpUMEpEe MaIluH
IICK-225-1III"2 noka3aTh BO3MO>HOCTh HCIOJIb30BaHUSI B TOJIOBHOM Iepenaye
BBICOKOCKOPOCTHOM TEKCTUJIBHOW MAIlMHBI IUIOCKUX PEMHENH HOBOTO IOKOJICHUS,
BBIITYCKAa€MbIX TAKUMH U3BECTHbIMU npousBoautTensimu, kak CHIORINO, HABASIT,
AMMERAAL. Dt pemMHH «... OOECINEYMBAIOT BBICOKUH U TOCTOSIHHBIM
Kod(pdULIMEHT TpeHus, UX BBICOKas TIroBas CIIOCOOHOCTh  OOYyCIJIOBIIEHA
CIIeLIMAIBLHBIM 3J1aCTOMEPHBIM MOKPBITUEM. OHM MpEIHA3HAUYECHBI, B TOM YUCIIE, U JJIS
paboThl ¢ HECKOJIBKUMHU IIKHMBAMH, TPU ITOM YINPYroe CKOIBKEHUE MPU HUZKUX U
cpeaHux MoiHocTaX coctapisiet 0,5...0,9%» [1].

OueHuM Harpy3kd Ha IUIOCKMH pEMEHb HOBOTO TIOKOJICHUSI B CaMou
«rpobseMHoO» 30He ronoBHOM mnepenauu Mamubbl [ICK-225-I012, a umeHHO
MEXIy Haubosiee OBICTpOXOAHBIMU BanaMu. [lo pesynbratam TPOBEIECHHBIX
HaOJIIOJICHUM MMEHHO Ha 9Ty 30HY mpuxoautcs ot 80 g0 90 mporeHTOB Bcex
OTKa30B IJIACTMACCOBBIX 3yOUaThIX KOJIEC.

Cxema pacnonoxeHuss ObIcTpoxoaHbIX BasioB MmammuHbl [ICK-225-1T1I72 ¢
YCTAHOBJICHHBIMM Ha HHUX NIKMBAMHU IMpEHJIaraéMoi IUIOCKOPEMEHHOMN TIepenadu
MpuBelicHa Ha puCyHKe 2. 3xech mo3unusaMu 1, 2 u 3 0003HAYEHBI IIKHUBHI,
YCTAHOBJICHHBIE HAa MOTAJIbHOM, TSAHYJIBHOM M BBITYCKHOM BajlaX COOTBETCTBEHHO.
[To3umment 4 o6o3HaueH HATSHKHOW MIKUB. [IpUBOIHBIM Ha ATOH CXeMe, COTJIAaCHO
PEKOMEHIallu1, JaHHOW B [2], sBIAETCA IIKUB 1, YCTAaHOBJIEHHBIM HAa MOTAJIbHOM
Bany. Jluamerps! mkuBoB: d2 = 100 Mm; ds = 115 mm.

JI71s1 moJTydyeHHsT UICXOJAHBIX Harpy30K BOCIOJIb3yeMCs JaHHBIMU, IPUBEICHHBIMU B
oruere Koctpomckoro CKBTM 3a 1982 ron, mpeacTaBieHHOM MpuU pa3padOTKe

rOJIOBHOM nepeaad MallnuHBbI.



PucyHnok 2 - Cxema npenyiaraeMoi miI0CKOPEMEHHOM Mepeaayu K

ObIcTpoxoaHbIM Basiam MaruHbl [ICK-225-11112

HccnenoBanusi, NpOBEJEHHBIE HAa OINBITHOM 00pasue MPSAAUIBHON
camokpyrounod MammH [ICK-225-1II1"2, pmanmu crnenyroume pe3ysabTaThl.
CyMMapHbIi MOMEHT CONpPOTHBIICHUS BPALICHUIO HA BBIIYCKHOM Bajly B

nepuo nycka Maiuesl coctapuin 13 = 0,95 HM. IIpu sToM mosnaraiu, 4ro:

T3 =Tsc + Tax. (1)



rne 13C — CcyMMapHBIA CTaTHYECKMi MOMEHT CONPOTHBJIEHHS BpAIIEHHIO,
HEOOXOIUMBIH JUUIsi TPEOJOJIEHHS CHJI TpPEHUs B ONOpax M 3allelyIeHUsX
BBIITYCKHOT'0, TUTAIOIIET0, CPEAHETO BAJIOB M BCEX MPOMEKYTOUHBIX, IPUBEICHHBIN
K BBIIIYCKHOMY BaJy;

T31 — cymmapHBIil TUHAMHYECKHH MOMEHT, HEOOXOIAUMBIN IS MPEOI0TEHHS
MOMEHTOB MHEPIIMHU BBIITYCKHOTO, TUTAIOIIETO, CPEJHETO U BCEX MPOMEKYTOUHBIX
BaJIOB, MOJIIMITHUKOB U 3y0YaThIX KOJIEC, TPUBEACHHBIN K BHIITYCKHOMY Baly.

WHbIMU citoBaMH, 13 — 3TO MakCHMaabHO BO3MOKHBIM MOMEHT COIMPOTHBICHHUS

BpalllCHUIO MIKNUBA, YCTAHOBJICHHOT'O HAa BBIITYCKHOM BaJly.

MOMEHT CONPOTHBIEHUS BPAIIEHUIO TSAHYJILHOIO Bajda B IIyCKOBOM DPEXHME
-1
COCTaBUII T2=0.5x10" HM

JIns ydeta BO3MOXKHBIX JONOJIHUTENBHBIX HArpy30K B KauyeCTBE paCUETHBIX
IIPUMEM YJBOCHHbIEC 3HAUEHUSI MOMEHTOB COIPOTUBIICHHUSL:
T3=1,9HM; T2=0,1 HM.
Torna TaHreHIHaibHAS CUJla Ha IIKUBE BBITYCKHOIO Baja COCTABUT:
=2l =33m,
d3

rae d3 - qnaMerp IIKMBA, YCTAHOBJICHHOTO Ha BBITYCKHOM Bally.

MuHHMMaNbHO BO3MOKHYIO CHIIy MPEIBAPUTEIIBHOTO HATSKEHUS IIJIOCKOTO
PEMHSI ONIPENIENIUM U3 U3BECTHOTO BbIpaxkeHus [3]:

F (e +1
F =t _ 2
0min 2 (e/a _1] ( )

Pacnonoxenue  BajoB  obecrmeuumBaeT yron  oOxBaTa pEMHEM  LIKHUBA,
YCTAaHOBJIEHHOTO Ha BBIIYCKHOM Bajly, He MeHee 120 rpamycoB, 4TO COCTaBISIET O =
2.1 paguas.

3nauenue koddpuimenta Tpenus f Mexmy peMHEM U HOBEPXHOCTHIO
IIKMBA OMNPEIEINM U3 KaTajlora COBPEMEHHBIX IUIOCKUX PEMHEH CO CHeluaibHbIM
AIACTOMEpPHBIM TMOKpbITHEM. Bribepem, Hampumep, pemenb tuma T3 OE. On

npejacTaBisieT  co0OMl  «HOBOE  IIOKOJEHME  pEMHEW, pa3pabOTaHHBIX  AJiA



WCIIOJb30BaHUsl B HOBEWIIMX MPAAWIBHBIX MamuHax» [1]. OTOT miockuii peMeHb
¥MEET MPUHY D = 20 MM M BBICOTY B IIONIEPEYHOM ceueHuM O = 2.7 MM. Jlmamerp

IIKKBA JIJIs1 TAKOTO PeMHS J0JbKEeH ObITh He MeHee 90 MM. Yripyroe yijJuHeHHue TaKoro
peMHsI Ha 1% MNpPOUCXOOUT MpU NPUIOKEHUM TponoiabHOoM Harpy3ku 10H nHa 1

MuwuuMetrp 1mMpunbl pemHs [1].  Kosdduuuent tpenus marepuana pemMHsa ¢

IIOBEPXHOCTBIO cTajbHOrO MmKkuBa coctasiser f = 0,7. Torna:

0,7x2,1
F = 2(6—1] —263H

Omin 0,7x2,1
2 e,x, _

C yuerom koddpduumenra 3amaca K = 1,5 paGouee 3HaueHme cuiml
MIPEABAPUTEILHOTO HATS)KEHUS PEMHS COCTABUT:
Fypus =263x1,5=39,5H

HartsxeHust BeTBel peMHsI cCOCTaBsT [3]:

F

F =F,.; +7’3 =56H 3)
F

F,=F,,.; - 2'3 =23 H (4)

TaHI‘eHI_II/IaJIBHaH CUJia Ha KWUBC TAHYJIBHOI'O BaJla COCTABUT!

_ 2T,

—2H, 5
= 5)

rae d, - IMaMeTp IIKKMBA, YCTAHOBJIEHHOTO Ha TSHYJIbHOM Baiy.
Torna MakcuManbHOE IPOAOIBHOE YCUIINE B PEMHE COCTABUT:
Fy= F,+ F, = 58H
O4eBUAHO, YTO B 30HE pabOUMX HArpy30K Jedopmanus peMHs JOJIKHA ObITh
ynpyroii. Torga, ucnonb3ysa 3akoH ['yka u panHele Karajora [l], HeTpyIHO
MOJICUUTaTh, YTO yaJduHeHue Iiockoro pemHs tuna T3 OE mnopx aeiictBuem

npoaoJibHOM cuiibl F3 = 58 H cocTaBur:

F. 58
Aly, = 3 1y, = 19, =029
% 101 x 20MmMm % 200 % %

HonyquHoe SHAYCHUC VYIJIMHCHUSA IIO3BOJLICT CYAUTb O BCIMYHUHC
KO3(1)(1)I/II_II/IeHTa YOpyroro CKOJIBXCHHA, OHNPCACIAIOMCIO KHUHCMATHYCCKYRO

MOT'PCIIHOCTD MECPCAATOTYHOT'O OTHOIICHUA.



IIpuHATO CcuMTaTh, YTO OJHHUM H3 TJIABHBIX HEJOCTATKOB IJIOCKOPEMEHHBIX
nepenay SBISIETCS «IOBBINIEHHAs HArpy3ka Ha BaJibl M UX ONOpPBI, CBSI3aHHAS C
OOJIBIIMM MPEeIBAPUTENLHBIM HATS)KEHUEM peMHs (yBEeJIMUEHUE HArpy3KHU Ha Baibl
B 2...3 pa3a mo CpaBHEHHIO C 3ybOuaTtoil mnepenaueit)...»[3]. Onpenenum
BEJIIMYMHY CYMMapHON paJHaIbHOM CHJIbI, IEUCTBYIOLIEH Ha TAHYJIBHBIM BaJl OT
3yOuaThIX 3allelUICHUI M OT COBPEMEHHOW IUIOCKOPEMEHHOM Tmepenayu.

I'eomerpuueckoe cioxenne cut F1=56 H u F3= 58 H no cxeme, npuBeaeHHOM

Ha PUCYHKE 2, JaeT 3HAUYEHHE Pe3yJbTUPYIOMIEH paananbHoi cuibl Fpes= 81 H.
HampaBneHus: TaHTeHIIMANbHBIX CHJI, NPWIOKEHHBIX K 3yOuaTbIM KoJecam,
YCTAHOBJIEHHBIM Ha TSAHYJIBHOM Bajly Ui CYLIECTBYIOLIEW TOJIOBHOM Iepenadu
Mamusbl [ICK-225-1II"2, noka3aHo Ha puUCyHKe 3. 3HAUYEHMS ITUX CUJI MPU TEX

JKC BCIIMYMHAX BpallaromuX MOMCHTOB HA BaJIaX

Fu=110.67 H; Fr =46.48 H

D45

Fr

y

Fu

PucyHnok 3 - HanpapiieHre TaHT€HITMAIbHBIX CHJI OT 3y04aThIX 3alleTJIeHU B
cepuiinoit mamune [ICK-225-1111"2

I'eoMeTpUYECKOE CIIOKEHHME 3TUX CWJI JAeT 3HAYCHHUE Pe3yJbTUPYIOLICH
pamuanbHOit cuiabl Fpest = 145 H, uyro B 1, 8 pasa mpeBbllIacT 3HAYEHHUE

paauaIbHON CUJIbI, BOSHUKAIOIIEH OT HATAKECHUH, JEUCTBYIOIINX B BETBAX PEMHS.



OOBSICHUTL OATO MOXHO TEM, UYTO BBICOKMH  KOI(DPUIMEHT TpeHwus,
oOecreynBaeMblii COBpEMEHHBIM IIOCKUM pemHeM Tuma T3 OFE, npuBomur k
3HAUYUTEIIbHOMY YMEHBIICHUIO CWJIbl IPEABAPUTEIBHOIO HATSHKEHUS PEMHS,
HEOOXOIUMON JId TepeAauyd KpyTSIIero MOMEHTa, a, 3HAayuT, U HaTSKEHUH,
JNEUCTBYIOIIMX B €ro BeTBAX. [lodTOMy HEOXHAAHHBII Ha NEPBBIA B3I

PE3YIbTAT CJIICAYCT CUUTATH BIIOJIHC 3aKOHOMCPHBIM.

BbIBO/IbI:

|. BbINOJHEHHBIN CUJIOBOM aHAINW3 MO3BOJSET PEKOMEHJIOBATh NPUMEHEHUE
coBpeMeHHOro tuiockoro pemuHs Ttuna T3 OE co cnenuanbHbIM
AIACTOMEPHBIM MOKPBHITUEM B OBICTPOXOJHON YacTH TOJIOBHOHM Mepeaadu
MamHbl [ICK-225-I1II"2 BBUAY €ro BechbMa HE3HAYUTENBHBIX YIPYTHX
nedopmanuii moxa AercTBHEM pabodYMX HArpy30K. YIPYroe CKOJIbKEHUE
TaKkoro pEeMHs COCTaBUT BeIMUMHY mopsaka 0,29%, 4To 3HAYNUTENIBHO
MEHBILIE MPEIEIbHO JOIMYCTUMOTO IO YCJIOBUSAM TEXHOJIOTHYECKOTO
nporiecca (1,5%) [2].

2. Hcnonp3oBanue B rosiopHou mnepenaye mamuubl [ICK-225-II2  pemHs
tuna T3 OE BMmecTo 3yOuathix nepejaad mo3BojuT B 1,8 pa3a yMEHBIIUTH

paaruajIbHYIO HATPY3KY Ha IMMOAIIUITHUKU TAHYJIBHOT'O BaJia.
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