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M3obpeTeHne kacaeTca NOAWNMHUKA CKONbXEHNSA

C BbICOKMMKW  pabouMmMu  xapakTepucTukamum C
HaHeCeHHbIM AHTUPUKLUOHHBIM NOKPLITUEM,
KOTOPLIA BKMOYAET CMol OpoH3bl, Nopbl KOTOPOWR

HanosHeHbl hToponnacTuyeckon nacrton tuna PTFE,
HacblleHHon OGucynbdatom MonmbgeHa. Cnocob
BbINOSIHEHWSA BKIOYAET crnekaHue crios ©poH30BOro
nopollKa Ha MeTannuyeckol onope NOALIMNHMKA,
MOHHYIO O4YUCTKY B BakyyMe, HaHeceHue criosl
HacbILLEeHHOW hToponnacTnyeckomn nacTsbl,
nponyckaHue petanu 4epes dunbepy U, nocne
cneKaHusi NacTbl, OKOHYaTeNbHOe NponyckaHue Yepes

hunbepy ANA NonyYeHUss OKoHYaTeNbHbIX pa3MeposB.
Bo Bpems cnekaHusa W nponyckaHus Yepes dunbepy
Ha obopynoBaHWe HAHOCUTCA W3HOCOYCTOWYMBOE

MOKPbITUE, KOTOPOE He MpununaeT, Ha OCHOBE
HUTPUAA TUTaHA UM ero 3KBMBareHTa.
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AenapTaMeHT  MHTENNeKTyansHoOW  COBCTBEHHOCTM
MuHucTepcTBa 06pa3oBaHUs U HayKn YKpauHel.
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(57) Abstract:

The invention concerns a high-performance
plain bearing provided with a friction coaling
comprising a bronze layer whereof the pores are
tiled with a PTFE-type fluoroplastic paste
filed with molybdenum bisulphide. The production
method comprises sintering a layer of bronze
powder on the metal support of the bearing, a
vacuum ionic  cleaning, applying a filled
fluoroplastic film, passing the component through
a die and after sintering the paste, a final pass

in the die for final
sintering and passing through the die an
anti-adhesive and wear-resistant coating, based
on titanium nitride or the like is applied on the
equipment.
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(54) cNOCIE BUKOHAHHSA AHTUGPUKLUIMHOIO MOKPUTTA HA NIAWWMHUKY KOB3AHHA

(57) Pedbepar:

BuHaxig cTocyeTbcs MigWMWMNHWKA KOB3aHHA 3
BMCOKMMU pOBOHMMIU XapakTEpUCTUKaMU 3 HaHECEHUM
AHTUDPUKLINHAM MOKPUTTAM, SIKUWA BKIOYae Lwap
OpoH3K, MopU SKOT HanoBHEHI OTOPONNACTUYHOK
nactolo Tuny PTFE, HacudeHoo Oicynbdatom
mMoniéaeHy. Cnocié BMKOHaHHA BKIHOYaE CriikaHHA
wapy ©poH30BOrO MOPOLWKY Ha MeTanesii onopi
NigWNNHWKE, IOHHE OYMLLEHHSI ¥ BaKyyMi, HAGHECEHHS

wapy Hacu4eHol dhTOpONIacTUYHOI nacTu,
nepenyckaHHa pfetani 4epes3 dinbepy i, nicna
CniKaHHA NacTW, OCTaTOYHE nepenyckaHHa 4Yepes
dinbepy ANa OTpPMMaHHA OocTaTouHMX poamipi. [1ig
yac cnikaHHs i nepenyckaHHA Yepe3 inbepy Ha
obnagHaHHA HaHOCUTBLCA 3HOCOCTIMKE MOKPUTTH, LWO
He npucTae, Ha OCHOBI HiTpugy TuTaHy abo ioro
eKkBiBaneHTa.
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Onuc BuHaxony

[aHui BUHaxig CTOCyeTbCs NIQWNUMHUKA KOB3@HHS 3 aHTUPUKLINHUM NOKPUTTAM, @ TakoX cnocoby BUrOTOBMEHHS
BKa3aHOro MOKPUTTS.

MigWUNHUKN KOB3a@HHA 3 BUCOKUMU pPOBOYMMMU XapaKTepucTMKamu HeoOXigHi y pisHMX cdepax, 3okpema y
penykTopax TypOopeakTUBHMUX OBUTYHIB 3 BUCOKUM CTYNEHEM PO3PIMKEHHS.

3a pesynbTataMmu AOCNigXeHb OO0 BUCOKMX pobBouMX XapakTepucTuk Oynu 3anponoHOBaHi pisHi BapiaHTu
noslinweHHsa NigWnnHUKIB KoB3aHHA. Tak B naTteHTi US 3644105 onucaHui cnocié BUrOTOBMEHHs MiglUUMHUKa 3
KOMMO3WTHUM MOKPUTTAM 3 Migi Ta Bicynbdaty monibaeHy, ke oTpUMYIOTb CRiNbHUM €NEeKTPONITUMHUM OCamKEHHAM.
MoKpUTTS AONOBHIOE NOBEPXHEBMI LUAP, WO CKaAaeTbCs 3i CNnaBy Ha OCHOBI CBUHLIIO, SIKUIA MICTUTL ONOBO i Mib.

[MpoTe, nonepegHi BigoMi pilleHHS B NOBHIM Mipi He € 3a40BiINbHWMW, i, 30Kpema, AN YMOB BUKOPUCTaHHS,
3a3HaueHuXx BuLe, icHye noTpeba B po3pobui NigLMNHWUKIB KOB3aHHs, ski 3abesnedyBanm 6 xopowi poboui
XapaKTepWCTUKN Ta BUCOKI ekcniyaTauiliHi BNacTMBOCTI NpW BaXKKMX ymMoBax poboTu. Taki yMoBU BKIOYaOThb, 30KpemMa,
onip Ay)xe BMCOKOMY TUCKY, pOBOTY Ha 3HA4YHUX MiHINHUX WBUAKOCTSAX Ta onip NigBULLEHUM TemnepaTypam, KpiM Toro
NiAWWNHWKA KOB3aHHS NMOBUHHI NpauloBaTh B yMOBaX 3MalleHHsI MacTUIOM 3 HU3bKOK B'A3KICTIO, | BNPOOOBX KOPOTKOrO
Bigpi3ky 4acy - 6e3 mactuna.

[OCSArHeHHs! TakMX pes3ynbTaTiB, AKi € 3af0BiNbHUMK, B AOCTaTHI Mipi 3abe3anevyeTbCcsi BUHAXOAOM MigLWIMNHUKA
KOB3aHHSI 3 BMCOKUMU poBOYMMU XapaKTepUCTMKaMn 3 aHTUPUKLIAHUM NOKPUTTSM, SKUIA Bigpi3HAETbCA TUM, LIO
NOKPUTTA MICTUTb GPOH30BMI LIap, OTPUMaHWUIA 3a OOMOMOrOK CiKaHHS, i MOro Nopu 3anoBHEHI PTOPONMACTUYHO
nactol, sika HacudeHa bicynbgaToMm MonidaeHy.

BkasaHe aHTUPUKLiNHE NOKPUTTA OTPUMYIOTb BapTUM yBaru cnocobom, 3rigHoO 3 BUHAXOOOM, SKUM BigpisHAETbCs
TUM, WO BKITIOYAE HACTYMHi eTanu:

(a) cnikaHHsa WwWapy 6GpOH30BOrO NOPOLLKY Ha MeTarnesil y BigHOBMNOBanbHi atmocdepi 3a gonomoroo obnagHaHHs
3i 3HOCOCTIMKUM NOKPUTTSAM, SIKE HEe NPUCTAE;

(b) ioHHe ounLLEeHHs Y BakyyMi ons akTueaLii NoBepxHi cneveHoro 6poH3oBoro wapy 6e3 nigBuULEeHHS HEpPIBHOCTI
wapy;

(c) HaHeceHHsi cbToponnacTudHoro wapy Tuny PTFE, akui HacudeHuin Gicynbcdatom mMonibpgeHy, Ha NoBEpXHio
cneYeHol GpoH3N | BCTAHOBMNEHHS ONOPY 3 HAHECEHUM Ha Hel LWapoM crneveHoi 6poHsn y dinbepy;

(d) nepenyckaHHa OeTtani, sika CKNagaeTbCs 3 MeTarleBoi Onopy 3 HaHeCeHMM MOKPUTTAM, Yepe3 dinbepy 3
AoOaBaHHsIM 3HOCOCTIMKOrO MOKPUTTS, WO He NpUCTae, ANs KOMMNpPeCcyBaHHA NacTu, HaHeceHol Ha eTani (c), B nopu
crneyeHoro 6poH30BOro LIapy;

(e) cyLiHHa nacTu;

(f) opyre nepenyckaHHs aeTani Yepes inbepy 3 4oAaBaHHAM 3HOCOCTIKOrO NOKPUTTS, WO HE NPUCTaE;

(g) cnikaHHs nacTu Npy BU3HaYEHUX YMOBaX TPMBAroCTi | TeMnepaTypu, NiCNs SKOro 34inCHIOTL 3aHYPEHHS Y BOAY;

(h) octaToyHe nepenyckaHHa AeTani NigWWnHWKa, SN OTPUMAHHA OCTaTOYHUX po3MipiB, Yepe3 dinbepy 3
MOKPUTTAM, O He NpucTae.

TakoX BU3HaYeHi ocobnunei yMOBM BUTOTOBIIEHHS | NepeBaHi napameTpu.

|HLWi xapaKTepuCTUKKN | NepeBarn BUHaxoQy CTaHyTb Kpalle 3po3yMirMMU Npy O3HAaNOMIIEHHI 3 ONUCOM i NPUKNagoM
peanisauii BuHaxoqy, 3 NOCUNaHHAM Ha KpeCrneHHs1, Ha SKUX:

- Ha ®ir.1 306paxxeHo MeTaneBy OCHOBY NifLIMMNHUKE KOB3aHHS BigNOBIOHO 4O BMHAXOAy Ha eTani noro peanisauii,
B NOJOBXHBOMY nepepisi;

- Ha dir.2 306pakeHO MeTaneBy OCHOBY NIALMMHUKE KOB3aHHS BiANOBIOHO 4O BMHaXody Ha iHWOMY eTani horo
peanisauii, B NOQOBXHLOMY Nnepepisi.

MigWMNHMK KOB3aHHS MPU3HAYeHWI, 30Kpema, AN BMKOPWCTaHHSA B aepoHaBTULi, Hanpuknad, B pedykTopax
TypbopeaKTUBHUX OBUIYHIB 3 BUCOKUM CTyMNeHeM PO3piMXeHHs, BKIOYae, SK 3aBXAW, MeTaneBy ocHoBy 1, aka
cXeMaTU4HO nokasaHa Ha dir.1. Cnoci6 BUroTOBMEHHA aHTUMPUKLIMHONO MNOKPUTTSA AN NiOWWNHUKA KOB3aHHS
BiONOBIQHO A0 BMHAXOAY BKOYaE nonepeHin etan:

(a1) eneKkTponiTU4HUIA ocag Wapy 2 Migi Ha MeTanesBy OCHOBY 1 3 HACTYMHUM NyOiHHSM.

Ak nokasaHo Ha dir.1, meTaneBy OCHOBY 1, 3 HAHECEHUM TaKUM YMHOM MOKPUTTSAM, NOTIM BMIlLyOTb B KOHTEWHEP 3,
YTBOPIOKOYN HaBKOMO OCHOBW 1 BIiNIlbHUIA MpoCTip, A€ po3MilleHnidi BpOH30BMIA NOPOLIOK Ana peanisauii etany (a) 3a
crnoco6oM BignoBigHO [0 BMHaxody, a came:

(a) cnikaHHa wapy 4 OpOH30BOrO MOPOLWKY Ha MeTanesih onopi 1 npu BigOMMX yMoOBax TemnepaTtypu i
BiOHOBNIOBANbLHOT aTMoCthepn 3 BUKOPUCTAHHSIM 0OnagHaHHs 3i 3HOCOCTIMKMM NOKPUTTSM, LLO HE MPUCTAE.

HactynHuin etan (b) BkaszaHoro cnocoby cknapgaeTbCsi 3 IOHHOMO OYMLLEHHS Y BaKyyMi Ans akTuBalii cneveHoro
OpoH30BOrO LWapy.

Ha eTani (c) Ha BClO NOBEPXHK CrneYeHo! BPOH3M HAHOCATb Lap TOBLUMHOK NpMORM3HO 1MM (bToponnacTUYHO!
nactu Tuny PTFE noniTeTpadTopoeTuneny, HacudeHow OicyrnbgaTtom MonidaeHy, nicns 4oro ocHoBy 1 3 HaHeCeHUM
wapoM 4 crneyeHol GpoH3n BMIiLYOTb Yy dinbepy 5, ska cxeMaTU4HO nokasaHa Ha dir.2; noTim, Ha eTani (d), geTanb
1, AKka cknagaeTbca 3 MeTaneBoi Onopu 3 HaHeCeHUM MOKPUTTAM, nepenyckaloTb Yepe3 dinbepy 5 3 gogaBaHHAM
3HOCOCTIMKOrO MOKPUTTS, WO He NPUCTae, ANa 3anpecyBaHHs NacTu, HaHeceHo! Ha eTani (C), B Nopu Wwapy crnedeHol
OpoHaun. MoKpuTTH, WO BMKOPUCTOBYIOTH, MOXe OyTU MOKPUTTAM, 30KpeMa, Ha OCHOBI HITpuay TuTaHy, abo iHWUM
MOKPUTTAM 3 eKBiBarNeHTHUMK BNacTUBOCTSIMW, Hanpuknag, Ha OCHOBI HiTpuAy UMPKOHilO, XpoMy abo, MOXIMBO,
antominito. Lle nokpuTTa [03BONSE YHUKHYTM ChikaHHA OpoH3M Ha obnagHaHHi | [O3BOMSE YHWKHYTU Hemonikis
npUTaMaHHUX HWKUM NpodyKTam, BiDOMWUX paHille, 3okpema rpadit, AKul Npu3BoAMTb A0 3abpyAHeHHs OpoH3n i
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noriplye siKiCTb 34ensieHHs OpoH3N 3 MeTaneBMM MaTtepiarioM OCHOBMW. Take came MOKPUTTS, 3 TakMX camMux NPUYKH,
BUKOPMCTOBYETLCS TaKOX Ha eTani (a) nig Yac cnikaHHs.

Ha HacTynHomy eTani (€) nepexoaaTb A0 CYLWiHHS NacTu, sIke MOXHa 34iINCHUTK, Hanpuknag, npu 90 °C npoTsrom
ABox roavH. Ha etani (f) dbopmyBaHHs getani 1 nigluMnHUKa 3OiNCHIOTE APYrMM NepenyckaHHSaM Yepes ginbepy 3
AOLaBaHHSAM 3HOCOCTIMKOrO MOKPUTTS, WO He MPUCTae, K BM3Ha4YeHo paHiwe. [dani nepexogaTts o etany (g) -
cnikaHHs nacTu Npu BU3Ha4YeHUx ymoBax, Hanpuknag, npu 375°C npotarom 40 XBUMWH, Nicns Yoro getanb 3aHyploTb
y Boay.

HapewTi, Ha 3aknodHomy eTani (h) getans 1 nigwWuUnHWKa nepenyckalTb Yepe3 irbepy 3 MOKPUTTAM, WO He
npucTae, 4na HagaHHsA il OCTaToOuHMX PO3MIpIB.

Hemae Hiskoi noTpebn B gogatkoBii o6pobui niglnnHMKa KOB3aHHS, OTPUMAHOIO TakMM YMHOM. AKICTb 34ENNEHHs 3
OCHOBOK | aHTUMPUKLIAHE AKICTE NOKPUTTH, OTPUMAHMKX, BignoBigHO OO BUHaXoAy, AO3BOMAKTL CTBOPUTKU MILWIMNHUK
KOB3aHHS, L0 BiANOBigae BUCOKUM poboYMM XapaKTepucThkam. 3okpema, OTpUMaHUA NigLUMNHUK KOB3@HHSA BUTPUMYE
OYXe CUIMbHWIA TUCK, AKUA MoXe nepesuyBaTv 50Mna B nniBui mactuna. BiH Moxe npautoBaTii Npy 3HaYHUX MiHIRHUX
LWBWOKOCTSX | NpU TeMnepaTypax Ao 120°C. BiH npaLjjoe 3 MacTUIOM 3 HU3bKOI B'sakicTio 1o 5x10°8 m2/s npu 100°C,
a TakoX 34aTHWI npautoBaTn 6e3 macTuna NpoTSAroM KOpOTKUX BiApi3KiB Yacy Npu 3HUKEHOMY HaBaHTaXEHHI.

dopmyna BMHaxony

1. Cnoci® BWKOHaHHA aHTUMPUKLIMHOTO MNOKPUTTS Ha NIAWWMNHUKY KOB3@HHS 3 BUCOKUMKU  pobounmu
XapaKkTepucTUKamu, KM Bigpi3HAETHCA TUM, LLIO BKIOYAE HACTYNHI eTanu:

(a) cnikaHHa Wapy OpOH30BOro MOPOLLKY Ha MeTareBil OCHOBI y BiOHOBMOBAsbHIA aTMocdepi, 3a AONOMOroH
obnagHaHHA 3i 3HOCOCTINKMM NOKPUTTAM, LLO He NPUCTaE;

(b) ioHHE oYMLLIEHHS Y BaKyyMi ANS akTUBaLil NOBepXHi Wwapy cne4veHol 6poH3n 6e3 ningBULLEHHS HEPIBHOCTI Wwapy;

(C) HaHeceHHs wWapy gToponnacTuyHoi nactu Tuny PTFE, HacudeHol GicynbgatoM MoniGaeHy, Ha NOBEPXHIO
cneYeHoi 6pOH3K | BCTAHOBMNEHHS MiOKNagKN 3 HAHECEHUM LLAPOM CriedeHo| BpoH3n y dinbepy;

(d) nepenyckaHHSa OeTani, Ska CKNagaeTbCs 3 MeTarieBoi OCHOBM 3 HaHeCeHUM MOKPUTTAM, Yepe3 dinbepy 3
AOAABaHHSIM 3HOCOCTINKOro NOKPUTTS, WO HEe NpUCTae, ANg 3anpecyBaHHS NacTW, HaHeceHo! Ha eTani (C), B mopu wapy
cneYeHol 6poH3u;

(e) cyLiHHa nacTu;

(f) apyre nepenyckaHHsa aeTani Yepes inbepy 3 4oAaBaHHAM 3HOCOCTIMKOrO NOKPUTTS, WO HE NPUCTAaE;

(g) cnikaHHA NacTu B YMOBaXxX BM3Ha4YeHO! TPUBASOCTI | TemnepaTtypu, 3 HaCTYMHUM 3aHYypPeHHAM Y BoAy;

(h) ocrtaTouHe nepenyckaHHs AeTani NigwWunHuka, SN OTPUMAaHHS OCTaTOYHUX pPo3MipiB, Yepes ginbepy 3
MOKPUTTAM, LLO He NpuCTae.

2. Cnoci6 BUKOHAHHS aHTUMPUKLIANHOMO NOKPUTTS Ha MIOLIMNHUKY KOB3aHHSA 3a MYHKTOM 1, SKMA  Bigpi3HAETbCS
TWMM, LIO 3HOCOCTINKE MOKPUTTS, O He MpUCTae, sike BUKOPUCTOBYHOTb Ha eTtanax (a), (d), (f) i (h), BuroToBnsoTb
Ha OCHOBI HITpuAy TUTaHy abo HITpUAy 3 eKBiBaneHTHWMMW BMacTUBOCTAMW, Hanpuknag HITPUAY LUPKOHio, Xpomy abo
antomiHito.

3. Cnocib BUKOHaHHSA aHTUPUKLIRHOIO NOKPUTTS Ha MiOLWWMHMKY KOB3aHHS 3a NyHKTOM 1 abo 2, Skuil BigpisHaeTbes
TUM, WO Ha eTani (e) CyWiHHA nacTu 3gincHeTbes npu 90 °C npoTsaroM ABOX FrOAWH, | Ha eTani (g) chikaHHA nacTu
apivicHioeTbes npu 375°C npotsirom 40 XBUAWH.

4. Cnoci®6 BUKOHAHHSI aHTUPPMKLINHOIO MNOKPUTTS Ha NIgLMNHUKY KOB3aHHS 3a OyAb-AKMM 3 NyHKTiB 1-3,
AKMA BiOpI3HAETBCA TUM, WO A0 HAaHEeCEeHHs BPOH30BOro MOPOLLKY Ha MiAKNagKy 34iMCHIOTE NonepefHin etan, aKvMin
BKIIOYAE!

- (a1) enekTponiTU4He OCaKeHHs Midi Ha MeTaneBy OCHOBY, NMPY BiOOMWX YMOBaX, 3 HACTYMHUM NYOiHHAM.
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