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AHHOTAIIAA
B craThe IpeAcTaBIeH KpaTkuii 0630p pa3pylleHns KOHTAKTUPYIOIIMX NeTajlel B pe3yibTaTe BOSHHKHOBEHHA H
pasBUTHA GPETTHHT-KOPPO3HH. A TakKe IPUBE/ICHB! ONTHMAIbHBIE BADUAHTE NPEIOTBPAICHUs (PPETTHHI-KOPPO3HH.
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.

KmioueBble ciaoBa: M3Hoc, QPpeTTHHT-KOPPO3HS, TPEHHSA, OKUCIEHHSA, aCOPOIMH, JaCTHI, W3OS, YIBTPAIUC-

HepeHs.

B HapogHOM X03f#CTBE peclyOIMKH Y30eKHCTaH
HCTIONB3YIOTCS pa3idHble MAlIUHBl i MEXaHU3MEL, 10~
JaBIIsIoNIee OOJILIIMHCTBO KOTOPBIX, COCTABIAET BBICO-
KOMPOM3BOAUTENPHOM TEeXHHUKA, SKCIUTyaTHpyemas B
CeIbCKOM U BOJHOM X03siicTBe. M3-3a TOT0, 9TO OHH pa-
00TAIOT B TSKENBIX YCIOBHAX, B OOJBIIHHCTBE CIIyYacB
5T0 0€3I0pP0OKbe U 3aMBUICHHBIE YCIOBHS, IPOUCXOMAUT
HHTEHCHBHOE 3arpsi3HEHHE CMa309HBIX MaTEPHAIOB CH-
10BEIX mepead. [lo 5Toil mpuduHe NPOMCXOAUT U3HA-
[IMBaHHE JIeTajell arperaToB C BBICOKOH CKOPOCTEBIO,
npU9eM KOJIUYECTBO OTKA30B, IIPOUCXO/ISAIINX B arpera-
TaX CWIOBBIX mepenad, cocTaBmieT 43,3% ot obmero
KOJIMYECTBA OTKA30B, 3aTPaThl CPE/ICTB Ha yCTPaHEHHA
OTKa30B COCTaBILTIOT 54,3% OT oOImHMX 3aTpar Ha pe-
MOHT MammH. [losToMy TpeOyeTcd NepHOAMYecKas
OIIEHKA TEXHHIECKOTO COCTOSHUS U IKCIIpECC-IHarHo-
CTHpOBaHNe M3HOCA JleTalleli arperatoB BHINIEYKa3aH-
HBIX MAIIAH U MEXaHW3MOB B MpoIlecce HUX SKCIUIyara-
LM, II03BOJIAIONINE MPOTHO3UPOBATh BO3HMKHOBEHME
HEHCIIPABHOCTH arperaTos, H3-3a U3HOCA UX JeTaleil. B
GONBIIMHCTBE CIy9YaeB BaJbl arperaToB yCTaHaBIMBa-
IOTCS B CTYITHILY ¢ IOMOIIBIO NUHL. OHH MMEIOT OTHO-
CHTeNIFHOE TepeMeIIeHHe, PaBHOE 3a30py MEKAY
3yObSMU TIUTHI Bada U cTynuisl. 1IosToMy neTanu B
XOJIAT U3 CTPOS B pe3y/bTaTe H3HOCA U CMATUS IUTHIIE-
BBIX COEeIMHEHMH 1 HX GOKOBOTO COyAapeHHs.. 3/1ech Be-
IMYMHA M3HOCA, COOTBeTcTByRomiag 10 MM JIMHEBL
mumana, coctaBiageT 0,05-0,08% ot o0miero koau4ecTBa

OPOIYKTOB M3HOCA, BEIIATAIOMNUX OT 3y04aThIX KOJEC.
BHyTpeHHEee KOJIbII0 NOANIMITHAKA YCTaHABIMBAETCSA Ha
Baa 0€3 OTHOCHTEILHOTO IEepPeMEIleHHUs, O3TOMY OT
STOTO COEeIUHEHMUS B MacJIo arperata He BBINAIaloT IIPo-
JyKTHI H3HOCA.

B crarhe Hamuy cBOE OTpaKEHHE 3aKOHOMEPHOCTH
H3MEHEHUs KOHIIEHTPAIHHY IPOTyKTOB U3HOCA, BEIMa/a-
IOIIKX B MAcCJO arperara, OCHOBAaHHEIE Ha Pe3yIbTaTax
TEOPETHYECKUX U SKCIICPHMEHTATBHBIX HCCIIEJOBAHUM
NUIANEBBIX COCWHEHUHN JIONOTHUTEIBHONH KOHEYHOM
nepeladd Tpakropa TamKeHTCKOTO TPaKTOPHOTO 3a-
Boza Pecriy6mukn Y36exuctan TT3-100K.11 B sxcrury-
ATAIMOHHBIX YCIOBHSX, B 3aBHCUMOCTH OT CKOPOCTH
HAKOIUTEHHS IIPOIYKTOB H3HOCA.

B pesyibrare BO3HHKHOBEHHS H DPa3BUTHA (peT-
THHT-KOPPO3UH pecypc paboThl MHOTHX y3JI0B OTPaHU-
9UBaETCS W3HOCOM WM pa3pylHIeHHEM KOHTaKTHPYIO-
mux JeTajgeif, MPOUCXOAMHE IPH KojedaTeabHOM
JIBIKEHUN KOHTaKTHPYIOIMHX ToBepxHocTel. Touno
TaKOe K& JIBIDKCHUE MPOUCXONUT B IIIMIEBBIX COEIM-
HEHUAX JIOTOTHATEIBHON KOHEUHON Ilepeiadu Tpak-
topa TamkeHTcKOrOo TpakTOpHOro 3apoja TT3 -
100K.11 PecnyGnuxu Y30ekucTaH.

B HeckoIbKO pa3 MOXKET MOHU3HUTBCA YCTaIOCTHAA
HOPOYHOCTH T0J] BAUsIHHEM (peTTHHr-Kopposun. 0606-
ICHHBIN TTIOJIXO0T B YCIIOBUAX TPEHMUS IIO3BOJIICT BHIICIHTH
TPH OCHOBHBIC CTaJU{ Pa3BUTHA (PETTHHI-KOPPO3UH.

Bu6morpadudeckoe omicanne: Mmmyparos X.K. OnpesieTeHne BeIMYHHEbl H3HOCA MUIAIEBEIX COSIHHEHUH arperaton

cwioBpix Tepenad // Universum: Texuudeckwe HayKu
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Ha nmepBom stane (QpeTTHHT-KOPPO3HH HAOJIONAIOTCS
VIPOYHEHHE [OBEPXHOCTEN KOHTAKTa M IAKIMIECKas
TEKy9ecTh MOBEPXHOCTHBIX CJI0€B; OOJIbIIAA JaCTh BBI-
CTYmoB (DaKTHIECKOro KOHTaKTa B3aHMOJECHCTBYET
OIMH C JPYTHM IUTACTHYECKH. DTOMY CIOCOOCTBYET
CXBaTHIBAHUE IOBEHWJIHFHOTO METajlla B COMPHKACA0-
HIAXCS HEPOBHOCTSIX IIOCIIE Pa3spyHIEHHs €CTeCTBEHHBIX
OKCHIHBIX IUIeHOK. PaspymmBnmecs BCICACTBHAC yCTa-
JIOCTH BBICTYIIBI U CPE3aBIINECS Y3JIbl CXBATHIBAHUSA CO-
3/IaI0T MIEPBUYHBIE TIPOIYKTHI Pa3pyIIECHHs, U3 KOTOPBIX
yacTh okuciasgercs. OAHAKO MeTaIMYeCKHe YaCTUIIbI
M3HOCA HA TON CTaJUM COCTABIAIOT OOJIBIIYIO 9acTh
pOo/IyKTOB. Peakniuy OKUCIEHHs YCKOPSIET Nepexo Ho-
BEPXHOCTHBIX CJIO€B B YIBTPAIUCIIEPCHOE COCTOSHUE.

TIpoao/Kar0T HAaKaILIMBAThCS yCTAIOCTHBIE IO~
BPEJKJICHUS HA BTOPOM dTame (PEeTTHHI-KOPPO3UH B
HOJMOBEPXHOCTHBIX CIIOAX. B 30HE TpeHHs OIHOBpE-
MeHHO (opMHpyeTcs KOPPO3HOHHO-aKTHBHAs cpeja
BCJIE/ICTBHE a/ICOPOIIMU Ha OKHCIaX KMCIOPO/Ia U BIIATH.
Ha 5ol cTaguu cKOpoCTh H3HOCA HEBEIMKA U OHA CBS-
33Ha B OCHOBHOM C pa3spylIeHHeM o0pasyroIlUXCs Ha
TOBEPXHOCTSX TPEHHUA OKCHIHBIX IUICHOK, MPUIEM KO-
JMYECTBO HPOIYKTOB M3HOCA B 30HE TPEHMA OKCUIHBIX
[UIEHOK JOCTHTAeT PAaBHOBECHOT'O 3HAYEHHS BCIIC/ICTBHE
TOTO, YTO BBIXOJ YAaCTHI[ U3 30HBI KOHTaKTa ypaBHOBE-
[IMBAETCS UX BOSHHKHOBEHHEM.

B takmx yciaoBHAX AeiicTByeT 0coObI (MeXaHOXH-
MHYECKMI) MEXAHW3M HHTCHCHOHUKALMY OKHCICHUS
METAUIMYECKAX TOBEPXHOCTEH, CBA3AHHEIA C TEM, 4TO
[pH 3HAKOIIEPEMEHHBIX KOHTAKTHBIX B3aUMOCHCTBUAX
B TOHYAWNINX MOBEPXHOCTHBIX CIOAX BO3HUKACT peak-
HMOHHOCIIOCOOHAs MENKOAUCHepCHas CTPYKTypa. 3a-
HOIUTHYIO POTb MOKET WIpaTh YMEHBIIEHHE CKOPOCTH
Ipu 0OpPa30BAHUH CMEIIaHHON CTPYKTYPHI (M3 MeTalia
H OKHMCJIOB). MOXKHO Ha3BaTh MHKYOAllHOHHBIM BTOPOi
mepuox  ¢perruar-xkopposmn.  CdopmupoBaBumiics
KOHTAKT Ipe/IBapUTEIbHO YIPOYHEHHEIX CIIOCB B ONTH-
MaIbHBEIX YCAOBHAX HCHBITHIBAIOT 00liee yMEPEHHEBIE
NUKJIHYECKHe Harpy3KU M B HHMX HAKaIlJIMBAaeTCs ycTa-
JOCTHAs TIOBPEXKIaeMOCTh, yCyryOaseMas KOppO3HOH-
HBIMH IPOIIECCAMMU.

C OKOHYATE/IFHBIM pa3pyIIeHHEM 30H IOBpeKiac-
MOCTH CBSI3aH TPETHii 3Tal QpeTTHHT-KOPPO3HH, TIPeji-
BapUTEITHHO Pa3phIXJICHHBIA YCTAIOCTHBIMU U KOPPO3H-
OHHBIMH MpOIecCaMy. DTH JTallbl Ha3BIBAIOT dTalaMH
KOPPO3HOHHO-YCTAJIOCTHOTO DPaspylIeHHs C yYeTOM
BO3MOYKHOCTH TPOTEKaHUA IEKTPOXHMHUYECKUX TPO-
meccoB. Bo CTOMBKO pa3 yIPOYEHHBIMHU CTAHOBATCS B
5TOT HEPHO/I TIOBEPXHOCTHBIE CJOM MeTajlia, [UIUTETb-
HOe BpeMs IOJBEPraBIInecs MUKIMIecKuM gedopma-
IUISIM,, ITO TEPSAIOT YCTOHIMBOCTD M HAYMHACTCS MX TIPO-
rpeccupyoliee OT/e/IEHHE, KOTOPOE MPOSBIIETCS B PO-
CTe CKOPOCTH W3HOCa. PaspylieHre KOHTaKTHPYIOIIHX
HOBEPXHOCTEH BCICACTBUE (PPETTHHI-KOPPO3HH YBEIH-
YUBAETCSA C POETOM TPOJOJDKUTEILHOCTH MCIIBITAHUH
(puc. 1.).

C pocroM HHcIa HUKIOB 3aKOHOMEPHOCTH pa3BH-
TSt PPETTUHT-KOPPO3HM MOKET H3MEHATHCS B 3aBUCH-

14

MOCTH OT CBOICTBa MaTepuaia, aMIUITYABl CKOJbKe-
HUWS W YACTbHON Harpy3ki. Beimka ckopocTh H3HOCA
cTamd O0COOEHHO B IepHO] NpUpabOTKH, 3aTeM OHA
yMenbIaercs. Hike Ha MPHBEICHHOM PUCYHKE IOKa-
3aHA 3aBHCHMOCTE BEJIMIMHBI H3HOCA IIUIAI OT KOJHIeE-
CTBA IIUKJIOB HATPYKEHHA.
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Pucynox 1. Biuanue Koiu4ecmed Yukjioe
HazpysiceHUs HA 6eTTUYUHbI H3HOCA WUY 6€00M 020
sana mpakmopa TT3-100K.11

HecMoTps Ha TO, 9TO CMa3Ka OOBIMHO HE 00ecIedn-
BAaeT IIOJHOTO MpPEeIOTBpalieHUs (PETTHHI-KOPPO3HH,
HaJu4me Jr000# cMa3Ku Bee jKe JIy4llle, YeM €€ OTCYT-
crBHe. JKukue cMa3Ki Ha MaclITHOM WJIH KHPOBOIL oc-
HOBE OKa3HIBAIOT HAUOOTBIIHM Y HEKT IPH IOTHOM IIO-
TPY’KEHHH B HUX TPYIIHXCS IIOBEPXHOCTEH, Koraa obec-
MEeYHUBAIOTCS [T0/1a9a CMa3KU B 30HY TPEHHS ¥ U30JIAIIHSA
ITOBEPXHOCTEH OT KHCJIOPO/a BO3AyXa.

3axmouenne: [To Muenuro criermanucToB Y3MHUC
(Manmno ucnpITaTenbHON crannuy) PecnyOmiku Vs3-
OeKucTaH, YTO YKCIepIMEHTAIbHEIE HCCIEeI0BaHN 110-
Ka3pIBacT Macca MPOAYKTOB M3HAINMBAHUA HaKaIlIHBa-
IOIIIX B Macie AOMOJHUTEIbHOM KOHEIHO! Iepeaadn
332 OJMH CPOK 3aMEHBI COCTaBHIA II0 CHEKTPAILHOMY
aHaNM3y cOCTaBisAeT 52,2 rpaMM IO SIIOpE H3HOCA Jie-
taneit 51,641 rpamm. Macca IpoIyKTOB M3HANIMBAHNSA
3a TOT K€ TIEPHOJI COCTaBMWIA: 3y09aThIX KOJIEC IO H3-
Hocy 3yoneB miecTepeH 30,7 rpaMM; NUIMIEBBIX COETHU-
HeHuid 9,2 TpaMM; NONIIHIHUKOB KadeHus 11,741
rpamM. Ilpm sTOM cpenHeapudMeTHYECKHH pecypc:
3y09aThIX Kojdec 1o usHocy 3yones 10087 gac; mumre-
BeIX coenuHeHni 8334 dgac; NONIMIMITHUKOB Ka4eHUS
7041 4ac.

Taxke pacKphIT MEXaHH3M M3HANIMBAHUA IIIHIlC-
BOTO COCTUHEHUA. Y CTaHOBJIEHO, YTO NPOJYKTEHI H3HA-
[IMBaHHA OT NUIAIEBOTO COeIMHEHN B Macjle arperara
BHIMAAIOT B pe3yibTaTe (PPETTHHI-KOPPO3HMH TPY-
nmxcs noBepxHOcTel. KomwdecTBo NPOAYKTOB M3HA-
MIMBAHUS PacTeT MO JMHEHHON 3aKOHOMEPHOCTH MpH
VBeIMYCHNY [IUKJIOB HATPYKEHHUS NUIAIIEBOTO COCTNHE-
HUS.
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