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OKCHJ AJIIOMHUHMA, MEJb, 3SPO3NOHHLIE IIJTASMEHHbBIE
ITIOTOKH, KOMIIPECCHUOHHBIE IIDTASMEHHBIE ITIOTOKH,
TTIOBEPXHOCTHOE  DJIEKTPOCOIIPOTUBJIEHUE, JU®PAKIIMOHHBIN
AHAJIN3, MEXAHUYECKUE CBOVICTBA.

[enbto JaHHOM PabOTHI SBISIIOCH JISTUPOBAHKUE MMOBEPXHOCTHOTO CJIOSI OKCHAA
ATIOMUHMS aTOMaMHM MeEIHU B PE3yJbTaTe IOCJIEI0BATEIILHOTO HCIOIb30BAHUS
BO3JICMCTBUS SPO3UOHHBIX M KOMIIPECCHUOHHBIX IUJIa3MEHHBIX IOTOKOB, a TakKXe
UCCIIEIOBAHUE CTPYKTYPHO-(A30BOTO COCTOSIHUSI, MOP(OJIOTUU TOBEPXHOCTU U
CBOMCTB C(hOPMUPOBAHHBIX IOBEPXHOCTHBIX CJIOEB.

OOBEKTOM HCCIIeIOBAHUS SIBISCTCS MOJUKPUCTATUIMUECKUM OKCU aJIFOMUHUS,
conepkamui 5 macc.% kaonuHa u S5 Macc.% n0JIoOMuUTA.

Metoasl  HCCIIEIOBAaHUS - PEHTTCHOCTPYKTYPHBIM  aHaiu3, pacTpoBas
ANEKTPOHHAS MHKPOCKOIHUS, JHEPTrOJUCIEPCUOHHBI MHKpOAHAIU3, W3MEpPEHUE
MOBEPXHOCTHOTO SJEKTPOCOMPOTUBIIEHUSI, ONpeaesieHrue Kod(pUIlMeHTa TpPEeHHUs,
onpeJiesieHHe MapaMeTPOB IIEPOXOBATOCTU U BOTHUCTOCTH OBEPXHOCTH.

C moMouip0 3pO3MOHHBIX KOMIIPECCUOHHBIX MOTOKOB OBLUIA CHUHTE3UPOBAHbI
MOKPBITUS, COJAEpPKAIIMEe MEIb, HAa MOBEPXHOCTH OKcHJa amtoMuHus. [lokpwiTus
MPEACTABISIIM COOOM COBOKYMHOCTh MEAbCOJIEpXKAIIUX KiacTepoB pazmepom 0.2-
1 MxM. YBenuueHue KOJU4YecTBa UMIYJIbCOB U YMEHbBIIICHUE PACCTOSHUSI 10 KaTo/aa
BeleT K GopMuUpOBaHUIO 0oJiee CIUIOMIHOTO MOKPBITUS, O0ECIeunBaIOIEro
yYMEHbIIIEHHE pa3dpoca u3MepsieMblx NaHHbIX. [Ipu oO6paboTke 3 umnyibcamu Ha
paccTOSHUM S5 CM TIOBEPXHOCTHOE CONpOTHWIIeHHE coctaBwio 149 xOwm-Ll, mpwu
00paboTKe 6 UMITyJILCAaMH Ha paccTOSHUU 6 cM - 24 kOwm-L.

Bo3zneiicTBre KOMIIPECCHOHHBIX IJIa3MEHHBIX MOTOKOB Ha 00pa3llbl OKCHJA
antoMuHMS ¢ mokpbiTueM meau (4 kB, paccrossmue 12 — 14 cM) npuBOIUT K
PACTPECKHBAHUIO TOBEPXHOCTU U VYAAICHUIO KJIACTEPOB MEIU C MOBEPXHOCTH.
KoHueHTpamus Meau B aHaIU3upyeMoM ciioe coctasiisieT 1.5 at.%, KoTopas MOXeT
MPUCYTCTBOBATh KaK B JISTUPOBAHHOM CJIO€ (B pe3yJibTaTe MEpeMEelIUBaHus), TaK U
Ha MOBEPXHOCTH (B pe3yIbTaTe UCIAPEHUS U TOCIEAYIONIEeH KOHCHCAILIUHN).

YcraHOBIIEHBl 3aBUCHUMOCTH MapaMeTpPOB IIEPOXOBATOCTU IMOBEPXHOCTU U
TPUOOJIOTMYECKUX XapaKTEPUCTHK OT PEKUMOB BO3/ICHCTBHUSI.
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ALUMINUM OXIDE, COPPER, EROSIVE PLASMA FLOWS, COMPRESSION
PLASMA FLOWS, SURFACE ELECTRICAL RESISTANCE, DIFFRACTION
ANALYSIS, MECHANICAL PROPERTIES.

The purpose of this work was the alloying of the surface layer of aluminum oxide
with copper atoms as a result of the consistent use of the effects of erosive and
compression plasma flows, as well as the study of the structural-phase state, surface
morphology and properties of the formed surface layers.

The object of the study is polycrystalline aluminum oxide containing 5 wt.% kaolin
and 5 wt.% dolomite.

Research methods - X-ray diffraction analysis, scanning electron microscopy, energy
dispersion microanalysis, measurement of surface electrical resistance, determination of
friction coefficient, determination of surface roughness and undulation parameters.

With the help of erosive compression flows, coatings containing copper on the
surface of aluminum oxide were synthesized. The coatings were a set of copper-containing
clusters with a size of 0.2-1 microns. An increase in the number of pulses and a decrease
in the distance to the cathode leads to the formation of a more continuous coating, which
reduces the spread of the measured data. When treated with 3 pulses at a distance of 5 cm,
the surface coprotection was 149 kOhm -[1, when treated with 6 pulses at a distance of 6
cm - 24 kOhm -0 .

The effect of compression plasma flows on aluminum oxide samples coated with
copper (4 kV, 12-14 cm distance) leads to cracking of the surface and removal of copper
clusters from the surface. The concentration of copper in the analyzed layer is 1.5 at.%,
which can be present both in the alloyed layer (as a result of mixing) and on the surface (as
a result of evaporation and subsequent condensation).

The dependences of the surface roughness parameters and tribological characteristics
on the exposure modes are established.
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