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MHOrue MexaHUYeCKHe y3JIbl K CHCTEMbI HEBO3MOXKHO ITOCTPOUTH 0€3 HUCIIOb30BaHUSI TIOIINITHUKOB CKOJIBKEHHSL.
HazexHocTb paGoThl MOAIIUITHUKOBBIX Y3JI0B, OCOOCHHO TeX, Ha KOTOPBIX HUCIIOJIB3YIOTCS MOAIIMITHUKOBBIC MaTepHalibl, 00-
JIaJTafoIHe BEICOKOH YCTAIOCTHOM MPOYHOCTB, OIPEeNISeTCsI TTIaBHBIM 00pa3oM paboToii ux 6e3 obpa3zoBanus 3aaupa. Pado-
TOCIOCOOHOCTH MOIIMITHAKOB CKOJIBKCHHUS HAPYIIASTCS BCICACTBHE M3HOCA JICTAllel B 30HE TPECHHS HIIH M3-32 OCIa0ICHHS
BTYAKH (BKJIazpIiieii) B nocaake. ITo Mepe M3HOCA JieTalleil YBETMYUBACTCS 3a30p MEXK/Y HUMH, Y4TO IPUBOUT B OJHHUX CIIy-
YasX K TOSBJICHUIO YIApPHBIX HArpy30K, a B IPYTHX — K pa3perylupoBKe COSIUHHUTEIBHBIX Lienell. B craTbe joka3aHo, 4To
pEeKOMEH/IyeMasl B CYIICCTBYIOIICH JIMTepaType BEIWYHHA MPUBEICHHOr0 KoddduuneHta TpeHus B namnde MoAlUIHIKa 1
LIHHIPUIECKOM KenoOe 3aBblllieHa B 2 pasa.

KunroueBble ci10Ba: MOAMINITHUK CKOJIBKCHUS, TpeHUE, KO3)OHUIUESHT TPEeHHs, U3HAIIMBAHUE IeTaNCH, pacipe-
JIeTICHUE Harpy30K

IHocTanoBKa MpoOaeMbI

B moamunHAKax cKoibkeHus 1arnda Bana (0CH) U MOANIMITHUK HAXOIITCSA B YCIOBUSIX OTHOCHTEIBHO-
a ro ckoipxeHus. [Ipn 3ToM BO3HUKaeT TpeHHE, KOTOPOE MPUBOIUT K
R_ H3HAIIHUBAHUIO TMAphl Baj (0Ch) — MOMIIUIHUK. J[Is1 yMEHBIIEHUS W3-
= HAIIMBaHUS HEOOXOIMMO PaIlMOHAIBEHO BRIOPATh MaTEPHUAIBI TP YIIHX-
cs Tap, MPEUIOKUTh ONTUMAJIBHBIC YCIOBUS CMa3bIBaHHS PabOdYHMX
.~  TIOBEPXHOCTEH.
Jlis aTOr0 HEOOXOMUMO 3HATH 3aKOH PacHpeAeIeHHs YIeb-
HBIX JIABJICHUI 110 MTOBEPXHOCTU CONPHUKOCHOBEHHS IArdsl ¥ IOJ-
o + [ITUITHHAKA.
ai:; L‘—Clt?ﬁf-’f B cymiectByromeii tureparype [1] npuHATO AOMYIIEHHUE, YTO
JIaBJICHUE 10 TOBEPXHOCTU CONPHUKOCHOBEHHUS pacIpelessieTcsl pas-
HOMEPHO, T.€. yaenbHoe nasienre N mocrosHHoe (puc. 1).
Ipwu 5T0M B [1] mommydeHo, 4To BEIMYHHA YISTBHOrO TaBICHUS

-
2IRsin(b/2)’

Puc. 1 — punsras B [1] pacuérHas
cxema pacnpeaeseHus AaBJIeHHs

p )
rae | — nmuna nangsr;

R — paguyc nandwr;

b — yron o6xsara mogmmmEMKOM HANIQHL.

Hcxons u3 BenuuuHbl (1) mMogydeHsl MOMEHT SJIEMEHTApHOM CUIIBI TPEHHS OTHOCHTEIBHO OCH Bpalle-

HUS HanQb:
dM = pfIR%dj @)
1 paboTa 3JIeMEHTAPHON CHJIBI TPCHUS:
dA = pflVRdj . €)
Pa60Ta TPEHUA 110 BCCf/i TTOBEPXHOCTU COINIPHUKOCHOBCHUA uambm " NMOAIIMITHUKA ITpU 3TOM.
b
A=QfV —— . 4
MV e (b/2) “
Korma b/2=p/2,asin(b/2)»1,
A=ov& PO-owre 5)
e 29

e f = (p/ 2)f — NIpUBEACHHBIN K0P HUIMEHT TpeHHs Han(Bbl.
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Lean cratby yrouHuth GopMyisl (1) - (5) ¢ yuéroM peansHOro pacnpeaeeHus aBaeH i mo ayre 00-
XBaTa HanQsl MOJITUITHAKOM.

Marepuan uccieaoBaHuit

U3 puc. 2 ouesuano, uro cuwia 0Q Gynaer HopmanbHBIi K Hande TOMbKO MpH TeKyIeM Yray | pas-
HOH HYIIO. )
HopmanbHyto k nande BeTHYMHY CHIBI HA YLy | HalaéM Tax.

Pacnpez[eneHHoe JaBJICHUEC OT CHUJIbI Q Ha rOPpU3OHTAJIBHYIO COCTaB-
JIATOIYTO X 3JIEMECHTAPHOI'0 CEKTOpa.

Qo0

9=—=7 " (6)
2sin(b/2)
HOCKOJ‘ILKy TOpU30OHTAaJIbHAsA COCTaBJIAIONIAsA 3JICMCHTApPHOI'O CCK-
TOpa UMECT Z[,]'II/IHy:
Puc. 2 — Cxema K onpe/esieHUI0 X= RCOS(J )dj ! (7)
HOPMAJILHBIX 1aBJIeHUIH TO JaBJICHUE HA HEE COCTaBUT.

1o Ayre oo6xsara

dQ = m dj ,
2sin(b/2)
a HopMaJlbHasl CUJIa, ISHCTBYIOIAs Ha 3JIEMEHTAPHYIO IyTY Rdj onpeJieNseTcs Kak:
cos’j
- Qoos| 4 ©
2sin(b/2)

Benuuuny paBHOMEPHOTO aBlIeHHUs ¢ yu4€TOM 3aKoHa pactpenenenus (9) HaiimeM MpUpaBHSIB MUIOMIATH
(uryp orpaHM4eHHOH STOI KPHBOI U paBHOBEIMKOTO MPSMOYT'ONbHHKA!

b Q  b+sinb
4Rsn(b/2) b
B [1] BenuumHa cpenmero naBiieHus omnpenessercs ypaBHenuem (1). OueBuiHa HASHTUYHOCTH TUX
dopmyn mpu b ® 0.
BeMuuHbl CpefHUX JaBJICHUN OT yrila MOBEPXHOCTH COINPHKOCHOBEHUs, IOJIYYEHHBIE 110 (HOpMyIaMm
(1) u (10) nokazansi na puc. 3npu | =60mm; d =50 mm; Q =5 xH.

(8)

(10)

AR
38
o, M _ 7% V. %6
& A
I N ‘1 2
{2 ao
“ Z8
Ze
L5
2 2,4
2
P/ - _\
&0 - ig r L -
& g0 fen J3 7 56 180 3 °
Puc. 3 — BestmunHa paBHOMEPHBIX JaBJIeHU Puc. 4 —3aBucumocTb padoThl TPeHHUs
B 3aBHCHMOCTH OT yIJ1a CONPHKOCHOBEHUS: OT yriia 00XBara:
1 —mo popmyie (10); 2 — mo popmyure (1); 1 —mo popmyae (13);
3 —pacxoxkaeHue B IpoeHTax Mexay 1 u 2 2—-mo[1]

3aBUCHMOCTH PadOThI TPEHHS OT YIiIa 00XBaTa MOKa3aHbI Ha puc. 4.
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I/ICXOI[H U3 BCIHNYHHBI dp (9) MOMCHT 3JI€M€HTapHOI>i CUJIbl TPEHHA OTHOCHUTCIIBHO OCH BpallCHUA

narndsl:
_ Qfl_?cos2 i an
2sin(b/2)
PaGora 37eMeHTapHON CHIIBI TPEHUS:
_ ny cos’ | | 12
2sin(b/2)

OrmeTnM, uto B [2] hopmyna (11) monydeHa B BHIE:

M = 4QRf sm(b/2). 12)

b+snb
Bemnuunsl M, nonydennsie mo dopmynam (2), (11), (13) cymiecTBeHHO pasiddHbE M COCTABJISIOT
M (2JL57QfR; M (11) = 0,78QfR; M (13) = 1,27QfR.
PaGoty TpeHust 10 BCell MOBEPXHOCTH CONPUKOCHOBEHUS HAleM, IIPOUHTErpUpOBaB Beipakenue (12) B
npenenax or +b/2 no - b/ 2:

A=— M pignb. 13)
4sin(b/2)
mpu b=p u sin(b/2)=1:
A=vE Po-owre, (14)
e 49

e f(=f (p/ 4) — NPHUBEACHHBIA KOA(PQHUIUEHT TPEHUs Handbl ¢ y4eTOM HENOCTOSHHOCTH IaBiie-

HUS 10 TOBEPXHOCTHU COITPUKOCHOBECHU .
I[J'IH OonpeaciacHusd TpCHUA NUWINHAPHUICCKOI o Kenoba Haﬁ)leM MOJHYIO BEJIMYMHY HOPMAJIbHOI'O J1aBJic-

HUS MEKILY Kelo6oM M IMIMHAPMYECKHM MoNM3yHoM. J{is 3Toro mpouHTerpupyeM Bhipaxkenue mia AP (9) B
npenenax or +b/2 no - b/ 2:

P :—Q(t_)+smb). (15)
4sin(b/2)
YPaBHeHI/Ie Z[BI/I)KyIJ_Ieﬁ CHJIBI.
F _ Qf{b+snb) (_b+smb). (16)
4sin(b/2)
OueBUAHO, YTO NMPHU b= Pu sin(b/ 2) TIOJY4YUM AHAJIOTUYHO MIPEABIAYIIEMY:
F =8t P%re a7
e 4o

AHanu3 MoJy4eHHBIX 3aBUCUMOCTEN 1 rpa)KOB Ha pUC. 3 ¥ pucC. 4 IO3BOJISIET CENATh TAKUE BHIBOJIBL:

- pabota cui TpeHus B nardax MOAUIMITHUKOB CKOJNBXEHHs 3aBHCUT OT yIila 00XBaTa MOAUIMITHHUKOM
nan@bl yMEHbIIASCh, B OTJIMYUE OT CYIIECTBYIONICH TEOPUH, C yBEIMUCHUEM YIJia 00XBara,

- mpuBeneHHbIH KodpdUIMeHT TpeHus nangsl ¢ yU€TOM peajbHOrO paclpeieieHus JaBIeHUH MEXIY
tarndoil ¥ NOJMMITHUKOM B 2 pa3a MEHBIIIE, YeM 110 PEKOMEHIYEMOH B JINTEPATYpe 3aBUCUMOCTSIM;

- TIpH pacu€re MOJUIMITHUKOB CKOJIBLXEHUsI U TIPH aOCOIIOTHO YKECTKOM IOIINITHUKE HEOOXOAUMO HC-
TI0JIb30BaTh MPEUIOKEHHYI0 METOAUKY, YTO IIO3BOJIUT Oojee TOYHO MoAoO0paTh BSI3KOCTh MAacia, PacCUUTATh
TeMIepaTypHBIM PEKUM MOAIIUITHUKOBOTO y37a.
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Dovbnia N.P., Bondarenko L.M., Bobir D.V, Kidyj D.N. Refinementsfor values of the coefficients of frictionin
the bearings and cylindrical trunnions chute.

Many mechanical components and systems can not be built without the use of sliding bearings. Often bearings limit
the period of operation of machines because of the lack of reliability tribo unit axle and bearing. Terms of bearings is deter-
mined by many factors that are common to different vehicles. Some systems have anumber of features that define the specif-
ics of their bearings. All available features have a significant impact on the conditions of the bearings and their reliability.
Reliability of the bearings, especially those that use bearing materia with high fatigue resistance is mainly determined by the
performance of their non-bully. The efficiency of bearings is broken due to wear of parts in the area due to the weakening of
friction or bushings (bearings) in the landing. As the wear of parts increases the gap between them, which results in some
cases led to shock, and others - to the misalignment of connecting circuits, and lubrication of the violation. It is shown that
the recommended value in the existing literature of the reduced coefficient of friction in the bearing journals and cylindrica
chute inflated by 2 times.

Keywor ds: diding bearing, friction, friction coefficient, wear of details, digtribution of loadings
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