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MpOBNemMM B NNaHETHTE NPEAABKA W HANH Ha OTCTPaHABAHETO
um

Feopry Meoprves, AToanera [lobpesa. Backo [loGpes

Planetary gears are located and are widely used i buiding and as such they are Subject to examination and
savershenstvovane. Her is discussed {he problem of uneven distribution of foad between safelltes in
lanstary goars one of e sources for the emergence of noise and vibration. Indicaled elements of fhe gear
1 which the maceuracy of their production leads to the emorgence of noise and vibration and other causes
Tor their appasrance. Konstrukrivni presented different solutions to prevent the uneven load distribuion -
‘gaar coupling. the prasence of @ Moating slement (satelites, ceniral wheel, water), the prosence of an efastic:
element in the elements of the gear Have made an overview of the findings in the field of planetary gears.
Key words: Planstary goars. problems

BLBEAEHUE

TRAHETHATE MPEAABKA UNAT NEMEHTH C NOJBMNHM OCH, KOWTO WaBbpILBAT
ReWxenne NOROGHO Ha NNakeTwTe. Ha dur, 1 € NoKasaHa KIHEMATV|HATA Cxema Ha Hali-
46CTO CpeUIAHUA HATI-TPOCTA NIAHETHA PEAABKa. TA C& CLCTO OT LSHTPAIHO CITbHYEB0
KONEN0 1 BLHILHA 3L6U; SL0RH BEHeU 3 C BETPELMN SBOM W BOAUNO H, KbM KOETO ca
narepysaHy CATENUTUTE C BLHLLINN 3101 2.
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©ur. 1. Cxema Ha nakeTHa npeRaska

MaweTHATE NPEAABKM B CPABHEHWE C ODUKHOBEHUTE Ca OT 2 4O 4 MbTH No-Manka
Terno [1], a YecTo U HaR-ROGPY KOMNAHOBAYH XAPAKTEPHCTAKY, T MOTAT A3 GAAT C o~
MATIKM PASMEPN OT PAIMEPA HA APYIWTE NPEAABKW, KATO NPEAABAT ChUMTE WM Mo~
BUCOKM BLPTALIA MOMEHTH, KOGTO NO3BONABA Aa C& CHIABNAT YAOGHN KOHCTYKAN
A06pO NpoCTPaNCTBEHO pasnionoxerue. Tosa ce OBFCHBA Cbe CREAHOTO: MowHocTTa
TyK Ce NpenaBa upes HSKOTIKO CATENWTA, Te. CUIIOBUAT MOTOK Ce Pa3NAra Ha HAKONKO
KnoHa (8 cnysan 3). NOPaAM CHMETPAUHOTO HATOBAPBAHE C& HAMANABA HATOBAPBAHETO
WA JuOWTE. HEMANHBA Ce HATOSAPBANETO WA ONIOPUTE W ONPOCTABANE HA TAXHATA
KOWCTPYKLIA, HaMaNABAT Ce 3arybuTe OT TpveHe. BCEACTEMe Ha TOBA 8 YCnOWSTa Ha
‘eHepIUiia EEKTMBHOCT NNAHETHTE NPEAABKY Ca N0 HEprUiNG ecbexTnahu, KVl e 98 %
[4] crpsmo aBuwoseuTe npw KouTo KIJL € 55 % [4], Te nwat necka noaapwxka, Morat
A3 Ce mOCTWTMAT fonieMM Npefasateni uacna. VASONIBAHETO Ha KOMMKTDU W
Cnewnanapani cobTYep, B3 0CHOSA Ha CTAHZAPTUTE ISO OT MKKEHEPHO TEXHUNECKNS!
fIEpCoHAN, NO3BONABA NPOEKTMPAHE Ha NMAHETHA MPELABKN G FONAMS: PABOTOCTOCOBHOCT,
HBEXOMOCT ¥ GEIONACHOCT NpH EKCNNOATALVA. [boKaBWs fwisain  npeanara
HECTAHABPTHY PEILEHAS HA USTLAHEHUE HA NPEnaBKaTa. KOAKCMANIEH apaHKAMEHT Ha
NMBHETHaTA MPEAABKA, KATO HAMBANO SaNEHATANA YHMBEPCANIKA CCTEMA NOJB0ABA TA
/13 C& MOHTWDA AWDEKTHO Ha CLOPEKEHIS, WINONIBALLIA EHEPTUA. TS MOXE /12 CbOMPa 1
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pasfens [BWXeHWeTo, Te. A3 ce wnonsea kato cymupaul W AudepeHuvaneH
exaraLm

Crencrave wa Tes KadecTEA MNANSTHATE NPEAABK HAMMPAT BCE MO-TONANO
pHRONGHME B PASTAHA OTPACA HA MALMNOCTROBHETO (dBTOMOGATIOCTPOEHE.
CEKOCTONANCKA MALMOCTPOEHE, BLTDEWHO- 3ABOACKA TPaHCIOPT, NOBAWTATENHA
CuopueHn 1 AP.)

V3NOKEHUE

B ocHosaTa Ha npoGnema Npy NAHETHUTE MPEARBKN CTOM PABOTATa Wi C NOBULIEK
LyM W BUGPALIM, ALINELN CE Ha HEPAOHOMEPHO PANPEACNIEHUE Ha HATOBApEAKTO
MeXGly CATENUTATE, NOPAA HETONHOCTY B U3PAGOTBANE Ha OTACNKNTE EnewenTuTe Ha
npepaBkaTa

» avben seHel;

> UeHTPanHO Koneno i carenuTe;

» sopano

- oBpaboTsane Ha KopnyCHUTE ASTAANU

> HETOHOCT NP MOHTAX@,

TOBLEHUR LyM 1 BUBPALIAY C& ALTIKAT CLLO U H

+ TpeuKara Ha KOMTO W 43 © TGOMETPUMEH NApaweThp Ha EnemeHTdTe Ha
fipenaBkaTa (3nBeH NPOCAN, CTLNKA, AGGENMHATa HA 3503, OTKIOHEHNE OT ALMUNATA
+a obliaTa HopMana u 4p.)

> VaBopa A CTENeWTTa Ha TOMHOCT HA NapameTpuTe, KOWTO Onpedenst
(MHEMATUNHATA TOMHOCT, MNABHOCTTA Ha PAGOTA Ha KOMENATa W KOHTAKTa Mexay 3bonTe

'+ papwanHuTe xnabuu Mexdy CATENUTATE W BEHEU U MEXAY CATenuTuTe M
UeHTPanHOTO Koneno;

» HANWVETO Ha MHTEPGEpEHLWS, CHNPOBOAEHA G AOMBIHATENHO AUHAMA4HO
HaTOBAPAaHE U NOBMLIABAHE HA HANPEXSHIATA B TBOA.

Flpu #3pABOTEAHETO Ha AWM GROKN NPEAABKU HETOHHOCTHTE B HApAIBAHE Ha
GneMeNTUTE HETONKOCTH B NOCNEABAWATa OGPABOTKA Ha ENEMEHTATE, OCATYPSBaKE Ha
OCTOAHHO NPEAIABATENHOTO OTHOWWEHNE W PASKOMEPHO PA3INPEACIIEHYE HATOBAPBAHETO
Wa carenuTaTe MoXe Aa Gnae WIBETHATO. 1PN CEPUIIHOTO MPOUIBOACTRO TORA € AOCTA
Tpyaro.

METO[IU 3A OTCTPAHABAHE HA HEPABHOMEPHOTO PA3NPEAENEHUE HA
HATOBAPBAHETO

3a n1a ce WIBETHE HEPABHOMEPHOTO PAINPEAGNEHUE Ha HATOBAPEAHETO, KOETO
MOKE /1 GLAE NOCONEHO KaTO OCHOBEH WITOMHUK HA BUBPALIW 1 LYW Ce npeanpuema
fnaHeTHATE NPeNaBIM A Ce MAMLNHABAT C NNABAUO SBEHO. 33 MOHTAX Ha MnNasauo
aseio
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ecTo Ge wsnonagar ILGHATE ChAMkeHwA [3], KOMTO MOraT 4a BLAAT G BLHWHO U
SLTPEILIHO FALENBANE, 3 TAKA ChULO C SfIAHAIKO M ABDAHO JalEnBaHe.

Ha ur. 2 ca nokasaHn KOHCTPYKUA Ha
36HN CLEUHEHAR HA LEHTPanHoro
(ONeNo C BLHIHO 3aLieBaKe, a Ha our. 3
KOHCTPYKLIMW Ha SHOHN CHEAUHEHUR Ha
UeHTPaNKOTO  Koreno ¢ _BbTpeLMO
sauensate Te oBesneuasar
HeobxoguuaTa paguania xmiabuea Ha
ocioBHMTe  BeHa B  mpouec  Ha
(omnewcausn  Wa  fpewxata ot
u3padoTkaTa. Mydure Ha nnasauue
38eHa ¢ eaNo I5OHO ChemMHENS DIT. 2
3) 1 B) © AORYCTAMO g3 Ce npwnaraT npit
wanka AwnKaka 13, B cpaskende C
MyguTe  WvaupM  eaHo  3GHO
crequkenve, wydure © [se IbGHA
CuopMvenns ca flo CroXH, HO ca
cnocokn  pa  obesnevar  mansx
KoebuLEHT | Ha  HepasHoMepHO
pasnpenenekye Ha HaTosapsaHeTo
Crepunimeninre mybn © suTpeLo
sauensare, ca WIMbIHEHH KATO O
LANO C LEHTPAAKOTO KOMEND © BLHILIHA
316/ W BOZWIIOTO, MMAT OTHOCHTEHO
Tecer meHell [pw HECHOOHE Ha Takosa
ChoauNeNME He BL3MMKBA ChuECTBeHa
1ePaBHOUEPHOCT Ha pasnpeaeneHie Ha

HATOBAPBAHETO M0 ALMKWHATA Ha JLBHOTO ChEAUHEHNE
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Myv WanbiKeHW Ha UEHTPANNOTO Koneno C BHLMO 3aueneade, npu MamhK
AVBMETLD MOTAT 1 GbAAT MSMBIHEHN N0 HAYMH NOKASAH HA (DUr 4, B 3ABUCAMMCT OT
OTHOWIEHHETO b/ G T b = 0.2 — 0.3, UeecoBPasHO & MychuTe Aa Ce WsMsnHASaT

€ Gb4x006pazHi oo (5). MMpw bu /b

0.01 - 0.03 yenecro6pasko e mydute Aa ce

wambnHsBaT ¢ NpasooGpasysalla (hopua (). Mo TEXHONOTMSHN MPAMUHI 33 HApS3BAHE
Ha GbuK00GPAIHI IHON, & TaK CbiLlo U MW bu  dw = 0.1 — 0.2 mydwre ce WapaBoTear,

Cornacko (6).
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HMPERCHUTET, 200
Mlpu 53PUaNT A) WIPBBHFBAL CATENNAT HA KayHyKOBA
ocnosa

Flpu BapuasT €) - OCTTa HA CATENWTA € Ha enacTuKa
onopa e 50AUNOTO;

Flpw 8apuaHT X) v 3) narepuaTa onopa & ocpoPMeHa
KaTO nemo oT kaysyK i

CTOmaHeHa CHEPAIHE MPYKNHE

Mpu sapuanT W) ~ 3u0eK BeveL KA catenuTuTe OT
Kayuy< C NOBBPXHOCT OT METanHo MOKPHTIE.
anoNIBaN © KUHEMATAHA PEAABKA

pir 7

VM3BOAY Y 3AKTIIONEHMS:

OT OPEV3NOKEHOTO MOTaT /@ G HAMPABAT CIIEAHNTE U3BOAW

1 Mnaweriure npegamw pabOTAT CLC GMOPALUM W LyM BCMEACTBNE KA
HEPABHOMEPHO HATORAPBAHE Ha CATENUTiATE

2. Vlanon3sane Ha NNagaLo BEHO e HECTO CPELIAH METOR 33 NIPEACTBPATABAHE Ha
HepaBHOWEPHO  HATOBApSANG A CaTenMTATe. Hanuue ca W APy MeToAM 3a
OTCTPaHSBaNE HA NPOBNEMa KATO WINONIBAHE HA ENACTUMHN ENENEHTH B NPEAABKTE —
KayuyK, MPYAHI W KOMBMHALIR OT SISATA ENeMeHTa

3. Cunrame, 4e B KAUECTEOTO CA HA GMAGTHYHA SNIEMEHTH G NO-TONAMA TPARHOCT.
MOFaT A Ge WANON3BAT MATEpMAN HA KAPGOHOBA OGHOBA, UMM (PMBPOCTLINO
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