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HCIIOJIb30BAHUE TPUBONOKPBITUI 151 CHUKEHUSA
BEPOATHOCTHU PUCKA BOSHUKHOBEHUSA CXBATBIBAHUSA U
3AEJAHUS TPYIIUXCS ITOBEPXHOCTEN
Kopuees A.A., I'onyoes A.Il.

KaroueBble  ciioBa:  TPUOOMOKPBITHS,  HMHXKEHEPHS  MOBEPXHOCTH,  TPHOOCOMPSHKEHHE,
METaIOIUIAKHPYIOIINE TEXHOJIOTHH, IPHPAdaThIBAEMOCTb, aHTH()PUKIIMOHHbIE CBOHCTBA.
AnHoTanus. TpruOoCONPsHKEHNUS COBPEMEHHOTO 000PYI0BaHHS paOOTAIOT MPH OOIBITHX CKOPOCTSIX
CKOJIbKCHHUSI U YICJbHBIX Harpyskax. [Ipy Takux yCIOBHSX, & TaKKe HEJOCTATOYHOM KOJIMYECTBE
CMa30YHOI0 MaTepHaja HEPEIKO MPOUCXOIUT CXBATHIBAHUC U 3aCIaHUE TPYIIMXCS TIOBEPXHOCTEH.
3aIUpOCTOMKOCTh 3aBUCUT OT MHOXKeCTBa (pakTopoB. CyIeCTBYIOIIHE METOJBl 00pabOTKH
MMOBEPXHOCTH MO3BOJISIIOT (DOPMUPOBATH TOBEPXHOCTHBIN CIOW ¢ HEOOXOJUMBIMH HAM CBOWCTBAMH.
Opnnako HaumOonbmmd 3(H(GHEKT TOCTUTraeTCsl MyTEM CO3JAHHS TPUOOTOKPHITHI Ha TOBEPXHOCTSIX
TPCHUSL.

Takue METa/IOIUIAKUPYIONIUE TEXHOJIOTHU IO3BOJSIOT CO3IIaTh YCJIOBHUS i HAauOOJIee JIETKOro
nepexoja OT TIEOMETPUYECKOr0 COCTOSHHS TMOBEPXHOCTH TPEHUsI U (U3UYECKOTO COCTOSHUS
MeTalyla B MOBEPXHOCTHBIX CJOSIX K COCTOSHHIO MOBEPXHOCTEH M MOBEPXHOCTHBIX CJIOEB MpPHU
YCTAaHOBHBILIEMCS PEKUME PaOOTHI.

OmauM U3 TPOCTHIX B A(P(PEKTUBHBIX METOJO0B METAJUIOTUIAKMPOBAHUS SIBISICTCS (DUHHITHAS
aHTU(PUKITMOHHAS Oe3adpa3uBHas oOpaboTka. s co3anusi JaHHBIM METOJIOM MPOTUBO33IUPHOTO
MOKPBITHSL C XOpollel NpuUpadaThIBAEMOCThIO M BBICOKMMH aHTU(QPUKIIMOHHBIMH CBOMCTBAMU
MpeUIaraeTcsl HUCIOJIb30BaTh CICHUAIBHYI) OCHACTKY, COCTOSIIYI0 W3 IUIACTHYHOTO MeETallia C
aHTH(QPUKIIMOHHBIM  HATOJHUTEIEM ¥ ITOBEPXHOCTHO-aKTHBHBIM  BEIIECCTBOM. PaccMoOTpeH
MeXaHu3M (OPMHUPOBAHHS TAKOTO MOKPBITUS HA MOBEPXHOCTH TpeHUs. [IpecTaBlICHBI PEKUMBI U
MPUCHIOCOOJICHUE Il HAHECEHUS TAKOTO MOKPBITUSA. DKCICPUMEHTAIBHO JOKA3aHO, YTO IOCIIE
Takoil 00pabOTKK TPUOOCONPSIKCHUS IPOUCXOAUT YMEHbBIICHHE KOA()(DUIICHTa TPCHUS, CHIKCHUEC
BPEMCHH MpHUPAOOTKM MOBEPXHOCTEH W MOBBIIICHUE HECYIICH CIOCOOHOCTH COTPSDKECHUS 0
o0pazoBaHus 33UPOB.

USE OF TRIBO COATINGSTO REDUCE THE RISK OF SETTING AND
STICKING OF RUBBING SURFACES
Korneev A.A., Golubev A.P.

Keywords: tribo coatings, surface engineering, tribo-tensiometal-plating technologies,
workability, antifriction properties.

Abstract. Units of modern equipment work at high slidingee@s and specific loads. Under such
conditions, and an insufficient amount of lubricarften occurs the adhesion and sticking of the
friction surfaces.

Bullying depends on many factors. Existing methofisurface treatment allow us to form a surface
layer with the properties we need. However, thetgst effect is achieved by creating tribo coatings
on friction surfaces.

Such metal-plating technologies allow to createdittons for the easiest transition from the
geometric state of the friction surface and thespda} state of the metal in the surface layerdio t
state of the surfaces and surface layers undetysttate operation.

One of the simple and effective methods of metatipd is finishing antifriction abrasive-free
treatment. To create this method of extreme pressoating with good workability and high
antifriction properties, it is proposed to use acgl tooling consisting of a plastic metal with an
antifriction filler and a surfactant. The mechanisinformation of such a coating on the friction
surface is considered. The modes and the devicapplying such a coating are presented. It was
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experimentally proved that after such processinigsua a reduction of the coefficient of friction,
reducing the running time of surfaces and increptile carrying capacity of conjugation before the
formation of burrs.

[Ipu AKCILTyaTaI[uu TEXHOJIOTUYECKOTO o0opymoBaHus B
BBICOKOHArPY>K€HHBIX y3J1aX TPEHUS MOXET BO3HHKATh TaKOW TIPOIECC Kak
CXBaThIBaHWE WM 3aedaHue. [[pUYrHBI BOSHUKHOBEHHS €r0 Pa3JIMYHBI, HO, KaK
MPaBUJIO, ATO MPOUCXOAUT MPU HEIOCTATOYHOM cMaske, OOJBbIIMX JaBICHUSIX U
MOBBIIIICHHON TEMIIEpaType B TPUOOCOTPSIKEHUH.

Jlis  TOBBIIEHHS 3aJUPOCTOMKOCTH MOBEPXHOCTH IMPH AKCTPEMAaJIbHBIX
pexxumax paboThl y37ia TPEHHsI Ha €ro MOBEPXHOCTh 3apaHee HAHOCAT Pa3IMYHbIC
MSTKUE Y aHTU(DPUKIMOHHBIE TTOKPBITHS.

CylIecTBYIOT pa3IMuHbIE METObl HHKEHEPHUH MMOBEPXHOCTH, CPEIU KOTOPBIX
0c000 MHTEPECHBI TOKPHITHS, HAHECEHHBIC B MpoIecce TPeHUs (TpUOOTOKPHITHS).
WX MOXHO HaHOCHTB: TIPU HAIMYUH U MPU OTCYTCTBUU CMA30YHOI'O MaTepUaia; u3
CMa3bIBAIONIIEH CpeJibl, COAEpKAIIEH CrelMalbHble MPUCAAKH; U3 MaTepralia OJTHOU
U3 JleTaJied mapbl TPEHHsS TPU BO3JACHCTBHUM CMa30YHOTO MaTepuala; Ipu
OJIHOBPEMEHHOM BO3AEMCTBUM OCOOBIX (haKTOpOB, TaKHX, Kak TeMIEparypa,
AIIEKTPUYECKUIN TOK, MPOTEKAIOIUN dYepe3 TPUOOHArpYKEHHYIO Tapy TpPEHUs, C
Y4€TOM BO3JAEUCTBHUSA ANEKTPUUECKUX U MATHUTHBIX IOJIEH B 3TOM IIpoOIEcCe.

OmHuM  ©3  mpocThIX W APQPEKTHUBHBIX  METOJ0B  (OPMHPOBAHUS
OPOTUBO33AUPHBIX  TMOKPBHITUH  sABIseTcs  (UHUIIHAS —~ aHTHUQPUKIMOHHAS
0e3abpaszuBHas oopadotka (PABO) [1]. Ona mocTuraeTcst myTeM B3aUMOICHCTBUS
TEXHOJOTHYECKON Cpeibl C TOBEPXHOCTHIO JIETANIA U MOCIEAYIONIECH €€ aKTUBAIUe
(B ocHoBHOM TpeHHeM). MccienoBanus nmokasainu, uto ®ABO mo3BosiseT He TOJIbKO
UCKJIIOYUTH 3aJUpbl Ha MOBEPXHOCTH TPEHUS, HO U CHU3UTHh BpeMs MpUpabOTKU
JeTaliell ¥ MOBBICUTH HECYIIYIO CIIOCOOHOCTh COYJICHEHUH.

CyIIecTBYIOT HECKOJIbKO pasHoBuaHOcTe Metoma PABO: dpukmmonHo-
MEXaHUYeCKUH, (PUKIMOHHO-XUMHUECKUH U (PPUKIMOHHO-IIIEKTPOXUMUYECKUN
[2]. Bce oHM UMEIOT KaK JTIOCTOMHCTBA, TaK U HEIOCTATKU. B yacTHOCTH HEOObIAsS
TOJIIIMHA TOKPBITHS (0KOoJO0 1 MKM), HAaHOCHMMOTO (DPUKIIMOHHO-XMMUYCCKUM
CcrocoOOM HE TO3BOJISIET Y3Jy TPEHHsI pabdoTaTh B 0CO00 TSDKEIBIX YCIOBHUSIX
(oTcyTcTBHE CMAa304YHOTO Marepuana, BBICOKHE YiACIbHBbIC JaBicHHs). [Ipu
(GPUKIIMOHHO-MEXAaHUYECKOM H  (DPUKITMOHHO-AJIEKTPOMEXaHUYECKOM CIOco0ax
obpasyetcs Oonee Tosncroe mokpeitTie (5 MKM M 0Oosee), 4TO MO3BOJSCT €My
s dexTuBHO padboTaTh (HAKTUYECKU B JIOOBIX YyCIOBUSX. OTHAKO TOKPBITHE,
HAHECEHHOE JaHHBIM CIIOCOOOM, HE O00JIaJjaeT BBICOKMMH aHTU()PUKIMOHHBIMU
CBOMCTBaMH.

JIyist OBBIIIEHUST aHTU(DPUKIIMOHHBIX CBONCTB MPOTHBO3AAUPHOTO MOKPHITHUS
OBLIO TPUHATO pEUIeHHE BBECTH B €ro COCTaB YJIbTPATUCHEPCHBIM MOPOIIOK
rpadura. OgHAKO, BEACHHE €T0 HEMOCPEACTBEHHO B TEXHOJOTHYECKYIO Cpely, He
npuHeco xenaeMoro 3¢dexra. BeposTHO, 3TO CBA3aHO C TeM, 4TO rpaduT HE aeT
c(hOpMHUPOBATHCS MTOKPBITHIO.

[ToaTOMy OBIITIO pelIeHO MCIOJIb30BaTh OMEIHEHHBIA IPaUTOBBIN MOPOIIOK.
XUMHUYECKOE OCaXKJEHUE MEIH Ha MOPOIIOK rpaduta MPOBOIMIOCH IO U3BECTHON
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meromuke [l], ¥ COCTOSUIO W3 TOJATOTOBKH TOBEPXHOCTH, €€ aKTHBAIIWH,
XUMHYECKOM OCaXJICHUU MM, IPOMBIBKE, (DMIBTPAIIUU U CYIIKH.

Jlanee wu3rotaBiauBajiCcs pabOYMii WHCTPYMEHT, COCTOSIIUA U3 TOJIOTO
MEIHOTO CTEPKHS, B IEHTP KOTOPOTO MOMEIIAICS IOJYYCHHBIH OMETHEHHBIN
MOPOIIOK rpaduTa U MOBEPXHOCTHO-aKTHBHBIC BEIIECTBA (CHHTETHUYCCKUE KUPHBIC
KHCJIOTBI).

HUcxons w3 OCHOBHBIX MOJIOKEHHM MOJIEKYISIPHO-MEXAHUYECKON TEeOpuu
TpeHus, mporecc (PPUKIMOHHOTO HAHECEHUS MOKPHITUS MOXXHO pa3lelnTh Ha
CIeAyIoIIre Tpu craguu [3]:

— OYHCTKA 00pabaThiBaeMOI TOBEPXHOCTH;

— o0pa3oBaHME MOKPHITHUS;

— YCTaHOBHBIIIEECS TPECHUE.

WHcTpyMmeHT, nepemelnasch 1Mo MOBEpXHOCTH JeTaiu, 00pa3yeT I0BeHUIIbHYIO
MMOBEPXHOCTh, HA KOTOPYIO MepEeHOCUTCS Melb. CHHTETUYECKHE KUPHBIE KUCIIOTHI,
SBIIASACH TOBEPXHOCTHO-aKTHUBHBIMU BEIIECTBAMHU, IUIACTU(ULUPYIOT MEIHYIO
IUICHKY, TTIOMOTasi BHEJAPUTHLCS B HEE YacTUIlaM OMEIHEHHOro rpadurta. JuHamuka
pocTa IUIEHKH B OCHOBHOM 3aBHUCUT OT MaTepuaia AeTadd U Harpy3ku pabodero
WHCTpyMeHTa. J[eno B TOM, 4TO 37€Ch OJHOBPEMEHHO HAYT JBa KOHKYPUPYIOIIUE
Mex 1y co0oii mporecca —00pa3oBaHre MOKPBITUS U ero pazpyuieHue. MHcTpyMeHT
dbopMupyeT TOKPHITHE U CABHUTaeT ero. IlepBoHadalbHO TpEeBATUPYET MPOIECC
oOpa3oBaHMsI TOKPBHITHA, a IIOTOM OH YpPaBHOBEIIMBAETCA I[POLIECCOM €ro
paspyuieHus.

JlaHHBIM CHIOCOOOM MOKHO HAHOCUTh TIOKpBITHE, KaK Ha IUIOCKUE
MOBEPXHOCTH, TaK U Ha Tela BpaimieHus. J{ns peanusanuu JaHHOTO criocoba Oblia
M3rOTOBJIEHA COOTBETCTBYIOIIAs OCHACTKAa. PeXuMbl HaHECEHHUS MOKPBITHUS!
ynenbHas Harpyska 50-80MIla; ckopocts ckonbxkenust — 0,1-0,21/c; nepemenienue
UHCTpyMeHTa 1o noBepxHocty neranu — 0,1-0,2vm/00; ducio npoxoaos 2-3.

[TonydeHHOE TMOKPBHITHE HUCHBITHIBAIIOCH HA TPUOOTEXHUUYECKOM KOMILIEKCE
TK-1 mo T'OCT 23216-84.Jlns omnpeneneHus: 3aaupOCTOWKOCTH TPOBOIUIOCH
CTYTIEHYATOE HarpyeHue oopas3noB u3 ctainu 45 ¢ mokpeitueM u 6e3 Hero. Cmaska
MIPOBOJIMIIACH pa3oBasi B Havaje ucnbitanus maciom U-10A.

Ha obpasmnax 06e3 mokpsiTus npu yaenbHoi Harpyske 20 MIla mpowusoren
3aIUp Ha TPYLIUXCS MOBEPXHOCTSIX M UCIBITAHUS ObUTH MpekpaimeHbl. O0pasipl ¢
MTOKPBITHEM BbIIEpk A Harpy3ku 10 25 Mlla 6e3 pa3pymienus.

HcnpiTanne Ha W3HOCOCTOMKOCTH IMOABEPIIIMCH Mapbl TpeHHs cTrainb 45 —
craab 45 06e3 MOKPBITHS M C MOKPBITHEM IMPH CKOPOCTH CKOJNBXKCHHS 2 M/C U
yaenpHOU Harpyske 7,5 MIlla.

CoryacHO METOIMKE OBIIIO MPOBEECHO MATh UCIIBITAHUHN KaXIO0U Taphl.

[To pesynbraraM TpPOBEJACHHBIX HCIBITAHUA MOXKHO CIIENaTh CJEIYIOIIHE
BBIBO/JIBI.

1 Ywmenbiienue ko3 dunmenta tpeans B 1,5 paza (mpu rpaHiYHOM pexxuMe
TPEHHUs).

2. [Ipomienne BpeMeHH pabOTHI y3J1a TPEHUS C TIOKPBITHEM MPU OTCYTCTBUH
CMa3KH.
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3 CHmKeHre BpeMeHHU MpUpaboTKH MOBEPXHOCTEH TpeHus 10 3 pas.

4. TloBbllIeHHE HECYIIEW CIIOCOOHOCTH COMPSDKEHUs 1O 00pa3oBaHUs
3aJUPOB Ha TIOBEPXHOCTSIX TPEHHUS.

JlanHast TexHoyorusi (OPMHUPOBAHUS TOKPHITHS IO3BOJIAET OTKA3aTbCs OT
JOpOrOCTOSIIMX W He Oe3BpeaHBIX I OPHUPOJHOM  cpeabl  CrocoOoB
(opMHpOBaHUS TOKPHITUH, MPpeIHA3HAYEHHBIX IS MOBBIIICHUS TPUOOIOTHYECKUX
XapaKTePUCTHUK y3JIOB TPEHUS TEXHOJIOTHYECKOro 000py10BaHUS.
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