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AHHOTAry-fl
B crarre [peAcraBJreH rpatcnft o6:op paapyrreHr.rf, KoHTaKTHpyIouIax Aeraref B pe3ynbrare Bo3HI,IXHoBeHIa{ Ir

pil3Brrrgf, $per-rNnr-xoppo3r.rrr. A rarcre npnBeAenhr orITIrMaJrbHbIe Bap[aHTbI npe4orBpauenux $perrunr-Koppo3I{II-
ANNOTATION

The article presents a brief overview of the destruction of the contact parts as a result of the occurrence and develop-

ment of fretting corrosion. And also shows the best options to prevent fretting corrosion.

K.[roqessre cJroBa: tr4rnoc, $perrurr-roppo3l{t, TpeHI4rt, oKlacJreHwt, a4cop6qur, qacrsll, I{3onf,III{l, ytc:rpaAnc-

rrepcl/r .

B aapo4nou xosflficrBe pecny6:rurul Ys6exl4cran
ucllorlb3J/IoTcg pa3nl{qHble MaIUI{HbI H MeXaHH3MbI, IIO-

AaBJrrrotrIee 6o.rnmugctgo Koropblx, cocraBJtller Bblco-

Korrpou3BoAr{Tenrnoft rexHHKq 3KcIrJIyarpIpyeMaJ{ B

ceJrbcKoM r4 BoAHoM xostftcrBe. I{:-sa roro, {To ol{n pa-
6oraror B Ttxe,IIbIX ycnoBl,Iflx, g 6off'utltHctee cnl laeB

aro 6er4opoxne I{ 3alrbrneHubre yciroBut, rrporlcxoAIrt
HHTeHCHBHOe 3afpE3HeHI{e CMa3OqHbIX MaTepHaJIoB CI{-

noBbrx [epeAaq. flo srofi rrpl4tlnHe [poncxoAl4T IBHa-
IIraBaHEe Aeranefi ar?eraroB c ggcoxofi cKopocrblo,
IIpmeM KOJII{qecTBo OTKa3OB, npOnCXOAtrqIlD( B afpela-
Tax cr{iroBblx fiepeAaal, cocraBtuler 43,3% or o6rlero
Korrr{qecTBa oTKa3oB, 3aTpaThr cpeAcTB Ha ycTpaHelurl
orKa3oB cocraBtullor 54,3Yo or o6tulx 3arpar Ha pe-
MOHT rvrarrrun. floerorrry rpe6yercx nepl{oAl{rlecKuuI

oqeHKa rexHlllqecKoro cocTotlrl{t I4 3KCrIpeCC-AI4arHO-

c I4poBaHr{e r{3noca geranefi arperaroB Bbrlneyra3aH-

EbD( Mam{rr r4 MexaHI{3MoB B rIpOqeCCe I{X SKCrLrryaTa-

rlr,rr4, rro3BoJrrrotrue [porro34poBaTs Bo3Hr{KHOBeHITe

EerdcrlpaBHocru arperaroB,t434a I{3Hoca ru< Aeralefi. B
6onrilr[Hcrge cJIf{aeB BiuIbI arperaroB ycraHaBJtr{Ba-

roTc.fl B crynruly c rloMolubro urs{q- oHu I{MeIOT OTHo-

crrTerrbHoe [epeMeqeHHe, paBHoe 3a3opy MexAy
ry6rxuu TITJIHII BaJra I4 cryrlnrlbl. floorolry Aerturn Bbr-

xoAf,T u3 cTpof, B pe3ynbTaTe I{3HoCa W Cl|d'drTlfr IIrr}IIIe-
Bhrx coeAl4ueril{fi u ID( 6oroBoro coyAapenux- 3Aecb se-
Jtvtcv]gla r{3Hoca, coorBercrByloilliu l0 rrau AJII{HbI

rrrJrr{ua, cocraBJrter 0,05 -0,08% or o6qero KoJII{lIecrBa

rrpoAyKToB rr3noca, BbIrIaAaIoqI4x or sy6varrrx Kotrec-

Bnyrpennee KonbIIo IIoAIUI{IHIIKa ycraHaBnl{Baercf, Ha

san 6e: oruocl4TeJlbHoro flepeMetrIeHl4r{, IIoSToMy or
sTOfO COeAUHeHI,I-fl B MaCnO alpefaTa He BbIrIaAaKlr rlpo-

AyKTbI I{3IrOCa.

B crarre HaIuJrIr cBoe orpax(eHl{e 3aKouoMeplrocrl4

r{3MeHeHw{ KOHIIeHTpaIII4LT [pOAyKToB H3HOCa, BLITIaAa-

TIrIXX B MaCJIO alpelara, ocHoBaHHbIe Ha pe3ynLTarax

TeOpeTIlrqecKIIX H SKClepuMeHTrUII'HbIX nCC:regoaaHrft

rrrJrrrIIeBbIX coe4ranenlrfi Aorlotrnl{fensnofi ronesgofi
nepeAaqu rpaKTopa Taunenrcrol'o rpaKTopHoro 3a-

no4a Pecrry6xlrrra Vr6exxcras TT3-100K.11 e 3rcrlny-
aTaqI{oHHbIx ycJroBl{rx, B 3aBI{CI{MOCTI4 OT CKOpOCTA

HaKOIUTeHT{rr npo4yKToB I43HOCa.

B pery:rrare Bo3HrrKHoBenvtfl rr pa:rnrua $per-
THHr-Koppo3I{H pecypc pa6oru MHoTHX y3noB ofpaHll-
qI,IBAETC' I'I3HOCOM IINU PA3PYINCEI{EM KOHTAKTI4PYIO-

qrur Aeraneft, qpoucxoAflul4e rrpI,r nole6arenlsou
ABr{xer{r{rr KoI{TaKTr{pyrcIIII4x floBepxHocteii. Toqno
TaKOe X(e ABITDKCHIIIC npO[cXOAI4T B mtII{IIeBbIx CO€AI{-

Herrr4txgorloJrHr{TeJlbgofi roneqnoE nepegavu rparc-

rbpa TaureHTcKoro rparTopnoro :aeoAa TT3
100K. I I Pecrry6nlxr Ys6errcraH.

B necxo.mxo pa3 MoNCer uoHl{3lrrbct ycranocrnaf,
rrpoqHocTl rroA BJrt{JrlrrleLa $pennra'-Koppo3l{I{- 06O6-
IqCTTTUNx UOAXOA B YCJIOBLIID( TPCHI{' UO3BOJIf,CT BI'IICJII{TT'

Tprr ocHoBHrIe cra4tr:r. pa3n.trrt4fl Sperum-roppo3l.er.

Eu6;rrorpa$nrecKoe olxcaHr{e: Huruyparos X.K. Oupegenenrae BeJIr{.{I{HBI I{3Hoca mJrIrueBbIX coeAltrenrafi arperaroB
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Ha nepeou :rane (pperruHr-Koppo3l4u ua6nroAarorc.s

yrpoqHeHue IroBepxuocreii r<ogtarra E ul'lrnlr'IecKaf,
Teryllecrr noBepxEocru;rx cnoeB; Oornmag qacrb BbI-

crynoB rfarruuecxoro KoHraKra sranltoneftcrsyer
oAlrH c ApyrItM rulacrlrrlecKl{. 3rouy cnoco6creyer
cxBarbrBaHr{e IoBeHr{nBI{oro MeTaJLla B COTIpHKaCaIO-

trII{XCr HepOBHOCT-'IX IrOCire pa3pYlneHlt I eCTeCTBeHHBIX

oKcr4AHbIX lrtlenoK. Paspynrrewlect BcneAcrBl{e ycra-
nocTl4 BbICTyITbI H Cpe3aBIUI{eC.f, y346I CXBaTbIBaHI4t CO-

3AaroT [epBr{rrHble npoAyKTbI pa3pylxeH}rt, I{3 KoTopbrx
qacrb oKltcJurercg. OaHar<o MeraJrJIHqecKI'Ie qacrlrubl

r43uoca na:rofi craAI{I{ cocraBnrlor 6onrrulno xact
[poAyICoB. Peaxrrun oKl{cneHrlfl ycKopter nepexoA rlo-
BepKrocTHbIx cJIoeB B ynbrpaArtclepcHoe cocrosnr'te.

flpogonxarcT HaKarl;rrlBarbct ycranocruble Iro-
BpexAeull,tt ira BTopoM erane $perrnHr-Koppo3l'Ir{ B

[oArloBepxxocrHblx c:roqx. B 3oHe r?eHI'It o.qHoBpe-

MeHHo $opltupye'rcx Koppo3IroHHo-aKTI'{BHat cpeAa

BcJIeAcrBr{e a.qcop6ttxlt Ha oKI4cJIax Kl{c.uopoAa It Bnaf}I.

Ha srofi craAI{I4 cKopocrb l{3lroca HeBenrlKa [r oHa cBt-
3aHa B ocHoBHoM c pa3p)rueuIteu o6parytoqrxct Ha

IIOBepXgocTf,X TpeEI{fi 0KCIIAHbIX II.]I9HOK' IIpIIIIIeM Ko-

nr{llecTBo rrpoAyKToB I{3HOCa B 3OHe TpeHHfl OKCIIIIHr'IX

IIneHoK Aocrr{raeT paBHoBecHoro 3HaqeHI4' BCJIeACTBI{e

TO|O" qTO BbIXOA TIaCTHU I43 3OHbI KOHTaI(fa ypaBHoBe-

IUHBACTC-{ I,IX BO3HI,IKHOBCHI{EM.

B raruax ycrloBl.r-ax geficrnyer oco6rni (rtexanoxH-

narnecrrafi) MexaHI{3M ulrenclr$nr<aulIll oKrrcJIeHI{tr

MeralrllrqecxrD( rroBepxllocrer, cexsaHHrrii c reM, qro

IIpH 3HaKorIepeMeHHEIX KoHTaKTHID( stal$4oAeilc'reiltx
s rog.rafituux fioBepxgocrlrblx cJloflx Bo3Htmaer peaK-

rlrroHHocrroco6nar uenHo4l4crlepcnail crpyrrlpa. 3a-

IIII4THyI0 ponb MolKeT IIfpaTb Jn\,leHbmeHl{e cKopocTl{

npu o6pa:oaauul{ cMelrlanuoii crpyrryprr (n: lleranaa
ra orucnoe)- MoNno Ha3Barr' rcrry6aunonnulr eropoE
fleprroA Sperruru'-noppo3ldl4. C$opuuponanmwitcx
KOTTTaKT qpeABapI{TeJIbHO yrIpOrIHeHHbIX CJTOeB B OIITI{-

MrurbHhIX ycnoBlatx I{crIbITbIBaIor 6olee ywepelrnrre

rIHItIHrIeCKfie Hafp)3KI4 II B HI{X HaKaIrnI{BaeTc{ ycTa-

rrocrHat noBpexflaeMocrr, ycyly 6JL[eMafl Koppo3lton-

HbrMI{ rrpor{eccaMl{.
C orotrqarenrHl'IM pa3pymenl4eM 3oH rloBpexrae-

Mocrlr cBfl3aH rperuii :ran Qpe.rrnnr-Koppo3llu, rpea-
BaprdreJrbuo p€BpblxireHnbril ycranocrnrnu{ I4 Koppo3l{-
oHH6u{E rlpoqeccaM}I. }rr.r gtanrr HiI3hIBaIor 3Ta[aMIr

Koppo3HoHHo-ycTaJIOcTHoIO pa3pylueHlrt c )FIeToM
BO3MO)KHOCTTT TIpOTeKaHI{f, 3XeKTpOXI{NlUqeCKr4X [pO-
IIeccoB- Bo ctonrro pa3 y[posegHhrMl4 cralroBtrcg B

3TOT [epr{OA TIOBepXHOCTI{bIe CrOr{ MeTajrJra,,urI'ITetIb-

Hoe BpeNIt rloaBepltaBruuect quKJll{qecxuiu Ae$opua-
qr{rrM, rrro reprror ycrofiunrocrr I{ HaqI{Haerct trx 4po-
rpeacr4pyrouee orAeJIeHI{e, KoTOpoe Ilpof,BJu{ercf, B po-

cre cropocra Lr3Hoca. Pa:pyruenlre KoHTaKTIrpyrcuI{x

[oBepxaocrefi aciregcrwre $perrNur-xoppo3l{I{ yBeJIa-
qr{Baercf, c poeroM rlpoAoJDKlrrerlbnoctll ltcrnrrannfi
(puc. l.).

C pocrov sxcna uurcrloB 3aKoHoMepHocrb pa3Bn-

rlra $pemrarr-Koppo3nl,I Moxer Ii3MeILf,Tbc-[ B 3aBttcvt-
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Mocrl{ or csoilctga Marepl{ara, aMlnIaTyAbI cKoJIb)Ke-

Hr4'x 14 yxelt;noX narpysxra. Beima cropocrb Il3Hoca

crals oco6enHo B rlepl{oa upupa6orxra, 3areM ona

yrdeHbrrraercs. Huxe Ha rIpI{BeAeHHoM pHcyHKe rlora-
3aIIa 3aBI,ICI{lvIocTb BeJII'EIKHbI I43HOCA runI{II oT KOtIlfIe-
crBa r{r{KJroB Harp}DKeH I{t.

TT

rr'MM

n n15

0,018

0,085

U

3 6 I 12 15 Nq10r
16] 334 500 66? 834 t. .{

Pucynox 7. Bnunuue Koiraqecmaa quKttor
Hfuzpyerceflut Ha sela.tuvb, u:tHoca utnuq eedomoeo

6(E o mpawmopa TT3-100K.1I

Hecuorpx Ha ro, qro cNIa3Ka o6rrqno ne odecneqra-

Baer rronHoro [peAorBpaqerua $perrnnr-Koppo3lrl4,
HaJrr{qr{e ;ro6oft cMa3KH Bce tKe .;lyqrue, rIeM ee orcyr-
crnlre. Xngxue cN{a3KII Ha Mac,ryHofi nnlt Nupoeoil oc-
HoBe oKa3brBaror uau6onrmnfi e$$err nprl TIoJIHoM rlo-

fpyxeHr{r{ B HHx rpyunxcfl rloBepxnocreft, ror,4a o6ec-

ICIIUBAIOTC' IIOAAqA CMA3KI{ B 3OIIY TPCHI{g N I,I3O,IUIUIDI

rroBepxxocre* or nxc;ropoAa Bo3Ayxa-

3arurroq enue ; flo usenuro crerlrl?ul}Icroe YsMtr4C

(Mauruno r{crrblTareilraoii cranqlrn) Pecny6lurcra Yr-
dexracran, qro 3Kc[epI4MeHTaJIsHbIe I'Icci]e.4oBaHI4t rlo-
Ka3ErBaeT MaCCa [pOAyKTOB tl3HamI4BaHI{t HaKaniII{Ba-

rorqllD( B iwacne AorloJrulrrenrnofi KonesHoft [epeAaqu
3a 0AI{H CpOK 3aMeHbI COCTaBI{JIa IIO C[eKTpanbHOMy

anilrr{3y cocraBJlter 52,2 tpaw rlo 3lrrope E3IIoca Ae-
ratrcVt 51,641 rpaMM. Macca npoAyrffoB H3HaIrIdBaHI4.[

3a ror xe rrepxoA cocraBrr,Ta: ry6'rarrtx KoJIec rlo I,I3-

nocy :y6r,er mecrepeu 30,7 rpavu; rrr.lruueBblx coeAlr-
laesuir 9,2 {paMM; rIoAmI4uHrrKoB Kaqer{I{t ll,14l
rpaMM. flpu :rorra cpe4neapu$uerrsecKl4ft pecypc:

:y6rarux Korrec [o l{3Hocy:y6ree 10087 qac; mru{qe-
Bbrx coeauHesuft 8334 qac; rroAmurrHr{KoB KaqeHwI

7041 'aac.
Taxxe pacKpblT MexaHH3tvI I,I3HaIIrIdBaHI,tg [InHIIe-

Boro coeAl{Henux. YctagoBJIeHo, rITo IrpoAyKTbI I43Ha-

rrrr{BaHHfl oT IIrnuIIeBOlO COeAI{HeH}If, B MaCIe afperaTa
BbrrraAaror B p$yJrbrare Sperruur-Koppo3nIr rpy-
trIr/D(Cf rl0BeprurocTe*. Korsr.recrBo rIpoAyKToB I43I{a-

Ilrl{Barrr4r pacrer no nunefinoii 3aKoHoMepHocrrrr [ps
yBenr4rreHl{rr w{KrroB Hafpy)KeHH' IIJrI{ueBoro coe,[I{He-

HI4S.
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