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HOJ'[y'-IeHBI AHAJIMTUYCCKUE 3aBUCHUMOCTH Ul ONPEIACIICHUS KHI[ POJIMKOBBIX IOAUIMITHUKOB B 3aBUCHMOCTH OT
KOJIMYECTBA POJIMKOB. HOKa3aHO, 4qTo KHI[ HIApUKOBBIX U POJIMKOBBIX INOAUIMITHUKOB HE3HAYUTECIIbHO YMCHBIIAIOTCA C YBC-
JIMYCHUEM KOJIMYECTBAa POJIMKOB (I_HapI/IKOB), Macca pOJIMKOIIOAIIMITHUKA CYIIECCTBEHHO YMEHBIIACTCS C YBEJIIMUCHUCM KOJIU-
4€CTBa pOJIMKOB, a KHI[ POJIMKOBOI'O IMOAIIHUITHUKA BBIIIEC YE€EM LIapUKOBOI'O.

KitroueBble ci10Ba: pOIUKOMOAIIMITHUK, MAPUKOMOAIIUITHUK, CONPOTUBIEHHE KAUE€HUIO KOJIEC, KOJHMUYECTBO
ponukoB, KIIJ] nogmumnauka.

Berynnenne

Ha conpoTuBieHne kaueHHIO KOJeC ¥ TPEHHUE B MOAUIMITHUKAX MPUXOIUTCS OJIHA U3 OCHOBHBIX CJia-
ralolX pacxoja dHePropecypcoB MOABMKHOTO cocTaBa. HamprumMep, B MOCTOBBIX KpaHax yCTaHOBJIEHHAs MOIII-
HOCTH JIBUTaTeNIeH MEXaHU3MOB MIEPEIBHKCHHUS COCTABIIACT OKOJIO 1/3 OT MOIITHOCTH Ha TIOABEM.

ITepBocTEnEHHBIM UCTOYHUKOM COKpAIEHHS pacxojia YHEPTOpPECYpPCOB Ha TATY MOE3/0B, a TaKKe JJIs
YMEHBIIIEHUSI MOIITHOCTH JIBUTATENell MEXaHU3MOB MEPEIBUKEHUS, SABISETCS YCOBEPUICHCTBOBAHUE TOIINITHU-
KoB ¢ nenbto noBsimienns ux KIIJI. TIpuBoaumeie B cripaBoyHnkax BenuduHbl KITJ] KONEONIOTCS B IMUPOKUX
mpejenax H, HaIpuMep, BETMYMHA YCIOBHOTO KO3((HUITMEHTA TPEHHS JJIA IIAPHUKOBBIX ITOIIIMITHUKOB KOJIeO-
nercst ot 0,01 1o 0,015, a ponukoBsix ot 0,015 10 0,02.

He.l'lb U MOCTAHOBKA 3a1a4YM

HOJ'Iy‘II/ITI) AHAJIUTUYICCKHUEC 3aBUCUMOCTH JIA ONPCACIICHUSA KHI[ POJMKOBBIX IMOJAUIUITHUKOB B 3aBUCH-
MOCTH OT KOJIMYECTBA POJIMKOB.

H3noxenue MaTepuajaoB uccJieI0BaHu’

Ananuruuecku monyduts 3aBucumoct KITJ] mapuko- U polMKONOANIMITHUKOB OT KOJMYECTBA LIapH-
KOB MJIM POJIMKOB BPSIJ JIM BO3MOXKHO BBUY OTCYTCTBHS TAKHX 3aBHCHMOCTEH JIJIsl onpe/ienieHns: KoddduirenTa
TpeHHsl KaueHHs P [TEpPBOHAYAIBHBIX JIMHEHHOM M TOUEYHOM KOHTaKTaX.

B nanbHeiieM OyneM BapbUpOBaTh KOJMWYECTBOM POJIMKOB U IAPUKOB OT Z = 10 10 Z = 20, MOCKOJIBKY
TOJILKO TIPY TAKOM HX KOJMYECTBE MMEIOTCS (popMyssl [1] 1O ompeaeeHUIo TaBjICHUS Ha HauOolee 3arpyKeH-
HBIN MIAPHUK WIH POJIHK.

B pOoNTMKOBBIX MOANIMITHAKAX C KOPOTKUMH LIMITHHIPHUYECKHUMHU POTUKAMHU YHCIIO POJIUKOB OINpe/essier-
cs U3 YCIIOBHS cOOpKH [2]:

D+d
D-d’

rie D, d — Harpy’KeHHbIi M M0ocaI0YHbIH HaMeTpPHI.

z=5 (D)

C yuerom, uro auamerp pomnka [2] d, = 0,25 (D —-d ) , TO 4EPE3 Z OH MOYKET OBITh HAWIEH U U3 CO-
orHowenus d, = 1,25(D+d)/z )

Harpyska, npuxozsiasics Ha HanOonee 3arpy:KeHHbli ponuk, F) = 4,60/ z, rne Q — narpyska Ha
IO/ ATTHHK.

C y4eToM BbeIpaKeHUs 1751 Py TuaMeTp poIvKa UCXOs U3 TEOPUU KOHTAKTHBIX HampsbkeHui ['epya mpu
YCJIOBHH, YTO MOAYJIMA YIPYTOCTH MAaTEPHAJIOB POJIMKA M 00OMMBI OJMHAKOBEIC, a KodddunueHt [lyaccona pa-
BeH 0,3 HalineTcs U3 BBIPaKECHHUS] METOZOM TIOCIISI0BATEIILHBIX MPUOIMKSHUH WU rpadudecku

d,(o’d; +0°d,d —3,220E | ) =1,6dQF / z. 2)
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roe £ =2,1-105 MIla;

Q=302 xH;

d = 120 MM (ponukonommunHuk Ne2524);

6 = 3800 Mmna (crans 11IX15) [3];

yucio ponaukos Z = 10; 12; ... 20.

EcrecTBeHHO, UTO IMAMETpP POJIMKA U3 YCIOBUS COOPKH JOJIKEH OBITh MEHBIIIE BETHYHHBI, TOTy4EHHOMH
o hopmyiie (2).

3aBHCHMOCTH OT KOJIMYECTBA POJIMKOB UX JMaMeTpa IoKa3aHbl Ha puc. 1.

Jls onpeneneHust COMPOTHUBIICHUs] KAYEHHIO POJIMKOB 110 BHYTpEHHEW M BHEUIHEH oboliMaM MO)KHO

HalTH KOd(PPUIMEHT TpeHUsI KaueHUs] HanboJee 3arpy)KEHHOrO POJIMKa BOCIIOIb30BABIIMCH 3aTeM OOIIei Ha-
IpYy3KOil Ha MOJIIUITHUK.

KO3(1)(1)I/IHI/ICHT TpeHI/IH KadyCHUA HpI/I Ha4vYaJbHOM J'II/IHGf/iHOM KOHTAKTC
k =0,225he %% 3)
rae dp — B MeTpax;

b — nonymupuHa NATHA KOHTAKTa B HANPABJICHUU ABUKEHUS [3].
[Ipu kaueHuu pomnuka:
- 110 BHYTPEHHEH o0oiiMe:

d+d,)d
by, =1,522 h_(d+d,) £ (4)
2BE d+2d,
- 10 HapY>KHOH 00oiMe:
d+d,)\d+3d
by =1,522 B (d+d)( ”). (5)
2BE d+2d,

Benmuunsl Py, Ky u Kpp B 3aBucHMOCTH OT KONHYECTBa POIMKOB IIOKa3aHbI HA PHC. 2.

3aBUCUMOCTH COMPOTHUBJICHUS KAUEHHIO POJIMKOB [0 BHYTPCHHEH M BHEIIHEH 000iiMaM 1 MOMEHT, He-
00XOAMMBIi TS BPAIICHUS KOJIeIl, IPUBEACHHBIN K marnde moKa3aHbl Ha puc. 3.

KIIJI pomukoBoro moAMIMITHUKA B 3aBUCUMOCTH OT KOJIMUECTBA POJIMKOB HAMIEM Kak:

1
1+W/0°

rae W — oblmee conpoTuBIeHne BpallleHUIO BHYTPEHHEH U Hapy»HOI 060iiM (1 + 2 Ha puc. 3).
3asucumoct KIIJ] poiavkoBOro M MIapHKOBOro (MMPUMEPHO OJUHAKOBBIX Pa3MEpPOB) MOIIIUITHHKOB B
3aBHCHMOCTH OT KOJIMYECTBA POJIUKOB (LIIAPHKOB PACCMOTPEHO OTAENBHO) ITOKa3aHbl Ha pucC. 4.

n= )
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Puc. 1 — 3aBHCHMOCTH OT YHCJIA POJUKOB: Puc. 2 — Xapakrep u3MeHeHUs:

1 — anameTpa poJINKOB; 1,2 — k03¢ PUIHEHTOB TPEeHUsI KA4YeHUS POJTHKOB
2 — HapY’KHOTO JHaMeTpPa MOLIMITHUKA; 10 BHYTPeHHeil H BHelIHell o00oiime;
3 — TeopeTHYeCKOii Macchl MOAMMNHUKA 3 — cuabl, AelicTBYOIIEH Ha HanboJ1ee 3arpyKeHHbI POJIHK
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Puc. 4 — 3aBHCHMOCTH OT KOJIHYECTBA POJUKOB H IIAPUKOB:
1 — KI1/1 poJiuKkono M IHUKA;
2 — KIIJ] mapuKonoAMIHUKA

Puc. 3 —3aBHCHMOCTH OT KOJIMYeCTBA POJIMKOB:
1, 2 — conpoTHBJIeHNIi BpalleHNIO BHYTPeHHeit
H HapY:KHOI 000¥iM;
3 — MOMEHT, He0OXOAMMBIii 1151 BpalleHUsl MOXINITHIKA

BriBoabI

AHanu3 MpHUBE/ICHHBIX PACUYETOB IT03BOJISET CAETATh CICAYIOIINE BHIBOJIBL:

1) KIT/] mapuKoBBIX U pOTUKOBBIX MOANIUITHUKOB HE3HAYNUTENIHHO (IpUMEpHO Ha 1 %) yMEeHBIIAIOTCS C
YBEIMYCHUEM KOJIMYECTBA POIUKOB (IIAPUKOB);

2) Macca pOJNHKOIO/IIUITHIKA CYIeCTBEHHO (Doree yeM B aBa paza st Z = 10 u Z = 20) ymeHbIIaercs
C YBEJIMUCHUEM KOJIMUECTBA POJIMKOB;

3) KIIJ] ponmukoBOro MOAMIMITHMKA B paCCMaTpUBaEMOM IIPHMeEpE BBIIIE IPUMEPHO Ha 2 %, 4eM Hapu-
KOBOTO.
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Bondarenko L.N., Dovbnia N.P., Boby'r' D.V., Shepotenko A.P. Dependence of efficiency and weights from
roller number of rollers.

On the rolling resistance of the wheels and the friction in the bearings has to one of the main components of energy
consumption of the rolling stock. For example, overhead cranes installed engine power mechanisms of movement is about
1/3 of the power on the rise.

The primary source of reducing energy consumption for traction, as well as to reduce the engine power of the
mechanisms of movement, is to improve the bearing in order to increase their efficiency.

Analytically receive depending efficiency ball and roller bearings on the number of balls or rollers is hardly possi-
ble due to the absence of dependencies to determine the coefficient of rolling friction with the original line and point con-
tacts.

To determine the rolling resistance of the rollers on the inner and outer races is possible to find the coefficient of
rolling friction most downloaded video using the then total load on the bearing.

It is shown that the efficiency of ball and roller bearings slightly decrease with increasing number of rollers (balls),
roller mass decreases significantly with the increase in the number of rollers, roller bearing and the efficiency is higher than
the ball.

Key words: roller bearings, ball bearings, the rolling resistance of the wheels, the number of rollers, the efficiency of the
bearing.
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