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JocainkeHHs nepeJaTHUX BITHOLICHb IUIAHETAPHUX Mepeaay
MiAOMHO-TPAHCIIOPTHUX MAIIUH
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MignomHo-TpaHcnoptHi mMawmHu (MTM) € ogHuM 3 BaxMBUX ObnagHaHb AN MexaHisauji
pobiT B pi3HMX cdrepax HapogHoro rocrnogapctBa. [o ckragy MexaHiamy nig/ioMy BaHTaxy
KpiM nornicnacHoi cuctemMum BXxoguTb Takoxk nebigka. Hamuactiwe B MTM BMKOPUCTOBYHOTH
nebigkn 3 ogHum GapabaHoM, SKi MalOTe CTaHAApPTHI MapameTpu - TAroBy cuny Big 3,2 00
125 KH npu wswuakocTi kaHaty Big 0,5 po 0,1 m/c. o ckmagy Takux nebifok BXxoauTb
OBOCTyNeHeBUM 3ybyacTuii pesykTop, SKUA 3'€QHYE  enekTpudHWM OBUryH 3 GapabaHom.
Taka cxema npuBoay nebigknm € posoni rabaputHol Ta Mae 3HadHy Bary. OgHum i3
HanpsIMKiB, SIKUA JOMOMOXE 3MEHLUMTU Ui MOKA3HWUKA € BUKOPUCTAHHA MNaHeTapHUX
peayktopiB. BoHM [003BOMSAOTE BUKOPUCTOBYBATM NEGIAKW, Y SIKUX E€NEKTPUYHWUA OBWUIYH i
peoykTop € ChiBBICHMMW, a camMuii NnaHeTapHWM pegyktop moxe Oy BMOHTOBaHMM B
OapabaH. Taka cxema npuvBodYy MeEXaHiaMy nigvoMy BaHTaXy [03BONsSiE 3MEHLUTM rabapum
Ta Bary nebdigkn. Y poboTi  po3rnsgHYyTO pO3paxyHOK Ta MPOBEAEHO  MOPIBHAHHSA
nepegaBanbHUX Bi4HOLWEHb NNaHeTapHUX nepedad, SKi BMKOPUCTOBYIOTb | MOXYTb OBy
BUKOPUCTaAHi B MigMOMHO-TPAHCMOPTHUX  MalluMHax ANs 3MeHwWweHHs rabaputiB i Baru
MexaHi3miB nignomy BaHTaxy. HaBegeHi cxemMum nMPOCTMX | 3aMKHEHMX MraHEeTapHMX
nepedad, a TakoX CXemMa 3 TpbOMa LUeHTparbHMMK  3yOuaumm konecamu. Po3rnsHyTa
cxema nnaHeTapHoi nepegadi 3 BiNbHUMKM 3yOvacTumy konecamu. [MpUCYTHICTb BHYTPILLIHIX
3ayenneHb Ta [AeKiNbKox  caTtenitie pobuTtb nnaHeTapHi nepegadvi KOMMAAKTHUMKW Ta maroi
Barn. lNepegava All 3 gBOMa BHYTpILHIMX  3a4yenfieHHaMU Ta BiflbHM BOOMIIOM [03BONSE
ofepXatm 3HayHi nepefaTtHi BiAHOLLIEHHSI MPW HEBEMNWKIA KiNbKocTi 3yBvacTmmx komnic. Cxemu
nnaHeTapHUX nepegayvy 3 BiMbHUMKM 3yO4acTMMy Kofecamu [03BOMsiE 3MIHIOBATU KyTOBY
WBMAKICTL BUXiQHOro Bana.

Knroyoei cnoea: nnaHetapHi nepefadi, nepegatHe BiAHOWEHHS, AWHaMika MexaHiamy,
OMOpPHi BY3nu, cateniT, BOAWIO.

Bctyn

BukopuctaHHss nrnaHetapHux rnepegdady B MiQWOMHO-TPAHCMOPTHUX MaLmMHaX
AO03BOMMTL  3MEHWMTU rabaputn | Bary MexaHiamy nigriomy BaHTaxy (rnebigku).
[MnaHeTapHi MexaHi3MW [O03BONAKOTbL BWUKOHYBATM CMIBBICHI CxeMu [OBUryHa 3
GapabaHom, a cam nnaHeTapHUA pPeaykTop 4YacTO BMOHTOBYOTb B MOPOXKHUHY
OapabaHa. BukopuCTaHHA OKpeEMWX CXeM MraHeTapHUX nepefad [OO3BOSSIE
peryroBaty nepefatHe BigHOWeEHHs, TOOTO 3a [JOMOMOroOK  MNfiAHeTapHOro
pedykrtopa MOXHa perynoBaTu WBUAOKICTb MigNOMY Ta CMyCKYy BaHTaxy, LD BaXMBO
NPY BUKOHAHHI MOHTaXHUX POOIT 3 BaXXKNMU | rabapuUTHUMN KOHCTPYKLiSAMW.

1. TeopeTuyHun po3rnsag npouecis

PosrnaHemMo poknagHile Oedki CxemMu nraHeTapHux nepejady Ta X
CMPOMOXHICTb 3abe3neuntn BiAnoBigHe nepedaTHe BiAHOLLEHHS.

Bubip nnaHeTapHOi nepegayi NoYMHaKOTb i3 CXEMW, OCKiNlbKM OaHEe N Tex
nepedaTHe BIiOHOWEHHA MOXMBO 3abe3neuntn pPisHUMK CXemMaMu MraHeTapHUX
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MeXxaHi3MiB, AKi BigpisHaTbCa KoediuieHTammn kopucHoi gii (KKO), rabaputamun ta
Barolo.

MoumpeHi cxemy MPOCTUX NnaHeTapHUx MexaHiamiB Twuny A] Ta Al (A -
30BHiLLHE 3auyenrienHs, | - BHyTpilwHE) (puc.1), AKi BMKOPUCTOBYIOTb $IK CUIOBI
peayktopu 3 Bucokum KKI npw Begydomy koneci Z;.

MpuCYTHICTL AEKiNbKOX caTeniTiB LO3BOMAE 3MEHWMTU rabaputi i nosinwmTi
OMHAMiKy  MexaHi3aMy — 3piBHOBaXXWUTWM MEXaHi3M, pPO3rpysutn OnipHi  BY3nM
LeHTparnbHUX Konic i Boguna, 3MeHWATN Bary.
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Puc. 1. Cxema nepepadi A/ i Z Puc. 2. Cxema nepepaui A_I[

[N KOXHOI CXemMu MpPOCTOro MnfiaHeTapHOrOo MexaHi3My iCHYITb palioHarbHi
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Ons oJepKaHHs NiaBULLEHNX 3Ha4yeHb nepegaTHux BigHOLLEHb
BUKOPUCTOBYIOTb MOCMIIOBHO 3'e€aHaHi nraHeTapHi mexaHisamu Al . Hanpuknap,
nocrigosHo 3'eaHaHi Tpu nepenadi Al , to6to Al + Al + Al , 3a6e3neyatb
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MigsnweHi nepenaTtHi BiOHOWEHHS Mae MraHeTapHUM MeXaHiaM 3 TpboMa

LeHTpanbHuMKn kornecamu (cxema A4/7) (pvc. 2).

B uin cxemi Boauno BinbHO 0BGepTaeTbCa B CBOIX OMopax i He nepegae pyx Ha
BuxigHu Ban. lpn KiHEMaTUYHOMY OOCHIMKEHHI TakMM MexaHi3aM po3KrajaloTb Ha
ABa NpPOCTUX: NEPLLMA CKIadaeTbCAa 3 LieHTparbHWX Konic Z1 i Zs, caTenita Zp i Bogwa

H (cxema Al), a opyrvid BKIloYae LieHTparbHe Koneco Z4, caTeniT Z3 i Boguno H.
Mpy HepyxoMOMYy KOreci Zs nepeaaTtHe BiOHOLLUEHHS TaKoro pedyktopa mMae Bupas

5 @ 5 5 _ Zs 1
114—_—11H'1H4— 1‘+‘— T . (2)
@y Ly )| 1_%37%
2, 2,

Takum mMexaHi3m npu BignosigHoMy BuBOpi uncen 3ybuiB 3abesnevye 3HauHi
nepenatHi BiaHowweHHs [2] 12 < i154 < 200 i mae Bucokuin KK i mani rabaputw.

3 wmeTo0 36irbUuMTM nepefaTHe BiAHOLWEHHA BUKOPUCTOBYKOTb 3aMKHEHI
nraHeTapHi MexaHi3mu.

3aMKHeHi nraHeTapHi MexaHiamMu [03BONATb 3MEHWATW Bary i rabaputu
MEeXaHi3My 3a paxyHOK pO3noisly NOTYKHOCTI, ka nepefaeTbCs Ha ABa naparnenbHi
CTPyMU | 30iMbLLMTM KPYTHUM MOMEHT Ha BUXIQHOMY Bary peayktopa, npu LbOMy
BOHM MatoTb Ginbw Bucokmn KKO. Ha pucyHky 3 nokasaHa ofHa i3 CxeM 3aMKHEHOro
MraHeTapHOro MexaHiamy, SikuA Mae nigBulieHe nepegaTtHe BiAHOLLEHHS

. w . . Z Z,7
Wy 2, ) 7,2,

Al-(Al)-H

Puc. 3. Cxema nepegadi E—(Z)—H

Taka cxema go3Borsie 36inbWITn nepegaTtHe BigHoweHHs 16 4o 90.

Ha npaktmui  MOXHa BWKOPUCTOBYBATU TaKOX TPUCTYMNEHEBY MfiaHETapHyY
nepegadvy, sika Mae BUrNs4 OKpemoro 610Ky, 3MOHTOBaHOro B nopoxHedy GapabaHa
(puc. 4).
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Puc. 4. Cxema nepepaui A_[+A_]+Z, BMOHTOBaHOi B 6bapabaH
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Ha npaktuui npynmalote 21=24 =271 213=2Zs = Z9. TOLi L3 =l =159 .

[ns Takoi cxemun nepefaTtHe BigHOLEHHA MOXHa ogepxatu 19 ~ 300 i GinbLue.

Mopsia 3 MpPOCTMMM Ta 3aMKHEHMMM MfAHETAPHUMMK MepegadyaMmmn MOoXKHa
BUKOPUCTOBYBATW i iHWI CxemMu NraHeTapHux nepegad. PoarnsHemo okpemy rpymny
nepenay, ski MalTb MfaHeTapHi MexaHi3MuM 3 BiSlbHUMW raHkamu. Lli mexariamun
(puc.5) maloTb AOoAaTKOBi UeHTpanbHi 3yb4acTi koneca Zs i Zs, AKi BXOAATb B
3a4ensnieHHs 3 caTteniTamn Zp Ta Z3.

NIl
\

Puc. 5. Cxema nepefadi 3 BiflbHUMK fiaHKamMm
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BukopuctaHHss gogaTkoBuMX 3ybyacTux Komic Zs | Z4 [03BOSIIE ofepxaTtu
CTyrneHeBe peryroBaHHs KyTOBOI LBWOKOCTI Ha BMXIOHOMY Basny peaykropa.
Hanpvknag, sKWo 3aranbMyBaTh KONMEco Zs 3a AOMOMOrow ranbM /1, To ogepXumo

— . . Z
. 5 H 5 =5
nepepayy Al ,y skoi by =1—I; =l+z—, i, <8.
1
B pgpyromy BapiaHTi, AKWO 3ararnbMyBaTuM Koneco Zs — rarmbmMom [, Toai
oOepXMMO MraHeTapHy nepenady Al, y Akoi nepeaaTHe BigHOLLEHHS Mae€ BUrMAA;

2,2,

i14H :1_ilj =1+ ' i14H <16. ()
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BucHoBKku

PospaxyHok nepegaTHuMX BigHOWEHb IieXUTb B OCHOBI NOGYAOBM CKIA4HWX
nraHeTapHUX nepefad i € HeobXigHUM A1 BOOCKOHANEHHS! iCHYKOUMX | CTBOPEHHS
HOBMX CXEM [JIaHETApPHMUX PEeayKTopiB S MexaHi3aMiB MNigMOMYy BaHTaXy, a TaKOX
MeXaHi3MiB nepecyBaHHs KpaHiB NiAMOMHO-TPAHCMOPTHOrO o6nagHaHHS.

PesynbTat aHanisy HaBedeHUX [OaHuX [O3BOSAKTb MOPIBHATU | BUSBUTK
nepeBarn Ta HEAOMKN Pi3HUX CXeM MiaHeTapHUX nepeaday Ta BU3HAYUTK HAMNPSIMOK i
BOOCKOHAIEHHS ICHYIOUMX CXEM TaKuX MexaHi3MmiB.
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Study of transmission ratios of planetary gears lifting and
transport machines

Lifting and transporting machines (PTM) are one of the important equipment for
the mechanization of work in various spheres of the national economy. In addition to
the multi-rescue system, the cargo lifting mechanism also includes a winch. Winches
with one drum, which have standard parameters - traction force from 3.2 to 125 KN
at rope speed from 0.5 to 0.1 m/s, are most often used in PTM. Such winches include
a two-stage gear reducer that connects the electric motor with the drum. Such a
winch drive scheme is quite large and has considerable weight. One of the areas that
will help reduce these indicators is the use of planetary gearboxes. They allow the
use of winches in which the electric motor and gearbox are coaxial, and the planetary
gearbox itself can be mounted in the drum. Such a drive scheme of the load lifting
mechanism allows to reduce the dimensions and weight of the winch. The paper
considers the calculation and compares the transmission ratios of planetary gears,
which are used and can be used in lifting and transporting machines to reduce the
dimensions and weight of cargo lifting mechanisms. Schemes of simple and closed
planetary gears, as well as a scheme with three central gears, are given. The
scheme of the planetary transmission with free gear wheels is considered. The
presence of internal gears and several satellites makes planetary gears compact and
light in weight. All transmission with two internal gears and a free carrier allows to
obtain significant transmission ratios with a small nhumber of gears. Schemes of
planetary gears with free gears allow you to change the angular speed of the output
shaft.

Key words: planetary gears, transmission ratio, mechanism dynamics,
supporting nodes, satellite, carrier.
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