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Lenb paboTel — noBeileHue 3pPeKTHBHOCTH BEICOKOCKOPOCTHOM JIE3BUITHOM 00pabOTKH pe3aHreM Ka-
POIIPOUHBIX CIUIABOB 3a CYET YIyULICHUS! TPUOOTEXHUYECKHX XapaKTEPUCTUK W3HOCOCTOMKUX MOKPBITHH,
JOCTUTHYTHIX 32 CYET MCIOIH30BAHUS MHOTOKOMITIOHEHTHBIX KAaTOJAOB-MHUIIIEHEH M3 CIIEYCHHBIX BHICOKOIH-
TPONUIUHBIX CIUIABOB NIPU HAHECEHUH MarHETPOHHBIM CIIOCOOOM.

Pa3paboTaHbl TEXHOIOTUH U3rOTOBIEHUS BBICOKOPHTPOIIMMHBIX KaTOAOB-MHIICHEH (1namerpoM 20 MM
n 70 MM), TOJy4aeMBbIX BBICOKOTEMIIEPATYPHBIM UCKPOBBIM IIJIa3MEHHBIM CIIEKaHHEM IOPOIIKOBBIX KOMIIO-
3UIMHA C Pa3TUIHBIM IMPOIICHTHBIM cojiepkaHueM cienyrommx dnemenTos: Al; Cr; Hf; Mo; Nb; Ni; Ta; Ti;
V; W; Zr; obecriedeH KOHTPOJIb UX IaPaMEeTPOB: MIIOTHOCTh, TPaHYJIOMETPHUYECKHH aHAIN3, SIEKTPOIPOBOA-
HOCTb, TBEPAOCTb U TPEIIUHOCTONKOCTh. MOP(OIOrHIO CIeYeHHBIX 00pa3loB UCCIEIOBAIN METOJOM CKa-
HUPYIOILIEH 3JIEKTPOHHON MHUKPOCKONHY M 3HEPTO-IHMCIEPCHOHHOTO aHain3a. V3roToBIeHa TEXHOIOTHYe-
CKasl OCHACTKa Ul MarHeTPOHHON CHCTEMbl HAHECEHUS MOKPBITUI B Pa3IMYHBIX T'a30BbIX cpedax. [Ipose-
JeHbl TPHOOTEXHUYECKUE MCIIBITAaHUA Ha TPUOOMETpax U NpH JIe3BUHHONH 00pabOTKe pe3aHueM pa3iIuYHbIX
MAapoK CTaJlel U CIUIABOB, [0 PE3yJIbTaTaM KOTOPBIX OnpeAesieHbl Hanbomuee 3¢ GeKTUBHBIE COCTaBbl MHOT'O-
CJIOMHBIX KOMIIO3UIIMOHHBIX HAHOCTPYKTYPUPOBAHHBIX BBICOKOAHTPOIUINHBIX U3HOCOCTOMKUX IOKPBITHM, B
qacTHOCTU AlyTi20Zr15V15CrisNbis u AlagHfioNiisTiasW19Zrao, 0OecieunBaroniye noBhIIICHUE TPOU3BOIH-
TENBHOCTH JIE3BUIHON 00pabOTKH pe3aHneM XpOMOHHUKeNeBbIX ciiaBoB DU 654 u D698 B/I.

[IpoBeneHsl cpaBHUTENBHBIE MCTBITAHUS MPOMBIIIIEHHO HCIONIB3YEMBIX U3HOCOCTOMKHX MOKPBITHHA H
HOKpLITI/Iﬁ nu3 BBICOKOE)HTpOHPIfIHLIX KaTOILOB-MI/IHIeHeﬁi Alonf]oNi|5Ti25W|()ZI'20; AlonizoZI’15V15CI‘15Nb15;
Al Hf15V15Cri5TiisTai1oWio; TiisZrisCrisNiioWio0VioNbisAlio; TizoHfisMo1sWi0VioNbisAlis u apyrue.
[To pesynpraTam ncciIeOBaHWHN TPU MPOJOIHLHOM TOUYEHHH XPOMOHHUKENEBBIX cruraBoB DU-654 u DM-698
B/l moarBepskaeHo yBenuueHHe 3PPEKTUBHOCTH MPUMEHEHHS BHICOKOOHTPOIMUHBIX MMOKPHITUI Ha Pexy-
LIEM UHCTPYMEHTE B cpeiHeM Ha 20—25 %.

KioueBble ciioBa: M3HOCOCTOMKHE MOKPHITUS, BBHICOKOCKOPOCTHOE TOYEHHE, BBHICOKODHTPOIMIHBIC Ka-
TOJIBI-MHIIICHH, KAPOIPOYHBI XPOMOHHKEJICBBIN CILIAB, aJIre3MOHHAST COCTABIISFOIIA
k03¢ urenTa TpeHus, Nepruo] CTORKOCTH PEXYIIEr0 HHCTPYMEHTA.
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Abstract

The purpose of the work is to increase the efficiency of high-speed blade cutting of heat-resistant alloys
based on improving the tribotechnical characteristics of wear-resistant coatings by developing and introducing
multicomponent cathodes — targets from sintered high-entropy alloys when applied by the magnetron method.

At the preliminary stage, the composition of the powder material was selected; technologies for obtaining
high-entropy target cathodes (with a diameter of 20 mm and 70 mm) obtained by high-temperature spark
plasma sintering have been developed; control of their parameters is provided: density, grain-size analysis,
electrical conductivity, hardness and crack resistance. The morphology of the sintered samples was examined
by scanning electron microscopy and non-dispersive analysis. Technological equipment for magnetron coat-
ing system in various gas media is manufactured. Tribotechnical tests were carried out on tribometers and
during blade cutting of various grades of steels and alloys, based on the results of which the most effective
compositions of multilayer composite nanostructured high-entropy wear-resistant coatings were determined,
in particular AlxTi20Zri5V15CrisNbis and AloHf10Nii5Ti2sW10Zr20, providing improved cutting performance
of chromium-nickel alloys EI654 and EI698 VD.

Comparative tests of commercially used wear-resistant coatings and coatings made of high-entropy target
cathodes were carried out: Alonf]oNi]sTist]oZI’zo; AlonizoZr|5V15CI‘15Nb15; Alonf]sV]5CI’|5Ti]5Ta10W10;
Ti15Zl‘15CI‘15Ni10W10V1oNb15A110; Tionf15MO15W10V10Nb15A115; Ti4oZr10Cr10Ni10W10M010Nb10 et al. ACCOI‘d—
ing to the results of studies in the longitudinal turning of chromium-nickel alloys EI-654 and EI-698 VA, an
increase in the efficiency of using high-entropy coatings on a cutting tool by an average of 20—25 % was
confirmed.

Keywords: wear-resistant coatings, high-speed turning, high-entropy target cathodes, heat-resistant chro-
mium-nickel alloy, adhesive component of the friction coefficient, service life of a cutting tool.
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