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PaccmoTpeHsl pe3ynbTaThl HCCIIEIOBAHUN M3HOCOCTOMKOCTH JIeTallel MallluH U3 aJIIOMUHUEBBIX CIIJIABOB
C a30THPOBAHHBIMHU CIIOSIMU, MOJYYEHHBIMU MpH akTUBaLUU MoBepXHOCTHHIX cioéB (I1C). ITokazano, uTo
MPUMEHHUTENIFHO K aIFOMUHHUEBBIM CIIaBaM TPaAWLMOHHBIE TEXHOJOTHH HOHHOTO a30THPOBAHHS Masiod(-
(eKTHBHBI M3-3a HU3KOH CKOpocTH Auddy3un a30Ta U HEOJHOPOAHOW CTPYKTYpPbl a30THPOBAHHOIO CIIOS
(AC). IlpencraBneHsl pe3yabTaThl YETHIPEXKPATHOTO MOBBIIICHNS HHTEHCUBHOCTH T () () y3MOHHBIX TpoOIIec-
COB MOHHOTO a30TUPOBAHUS MPHU AKTHBALUHU MOBEPXHOCTHOI'O CJOs aJIFOMUHUEBOrO CIUIaBa METOJAMH IO-
BEpXHOCTHOH IUTACTHYECKOH aeopMaIiii ¥ BEICOKOIHEPTeTHICCKON HOHHON MMILTAHTAIIUH 110 CPABHEHHIO
C TPaIUIIMOHHBIM HOHHBIM a30THpoBaHHeM. [loka3aHo, 4TO MPH MOATOTOBKE MOBEPXHOCTH ATIOMHUHHEBOTO
CIJIaBa METOJIOM BBICOKODHEPTeTUYECKOH HOHHOW MMILIAHTAIIMH 00eCTIeYMBAETCsI U3HOCOCTOMKOCTD a30TH-
POBaHHOTO CJI0s1, IPEBHIIAONIAsl OOJIee YeM B TPH pa3a U3HOCOCTOMKOCTbh a30TMPOBAHHOTO CJIOs, MOJTyUYeH-
HOTO IPU HOATOTOBKE ITOBEPXHOCTH METOAOM IOBEPXHOCTHOH IutacTudeckoi nedopmanuu. Ilpeanoxena
HOBasi TEXHOJIOTHSI HOHHOTO a30THPOBAHUS, MIO3BOJISIIONIAS 32 CUET YCTPAHEHUS OKCUIHON IIIEHKH MOHHBIM
TpaBJIEHUEM B BaKyyM IOBBICUTH MPOU3BOAMTEIBHOCTH MpOLECCa a30TUPOBaHUA M H3HOcocToikocTh AC.
ITokazaHo, 9TO UCNOIB30BaHNUE METO/A BEICOKODHEPTETUYECKONH HOHHONW NUMIUIAHTALMH ITPH SHEPTHH HOHOB
nopsiaka 25 k3B obecrnieunBaer, 3a cu€T BOZHUKHOBEHHS 3 (eKTa TaabHOACHCTBHSA, 00pa30BaHUE B MTOBEPX-
HOCTHOM cJIO€ JieTajell 13 aJJFOMUHUEBBIX CILIAaBOB HA TIIyOHHE COM3MEPHMOIi ¢ TOJNIMHON a30THPOBaHHOTO
CJIOSI palMallMOHHBIX 1€(EKTOB KPUCTAIIIMYECKOH CTPYKTYPHI, TIO3BOJISIOIINX 3HAYUTEIBHO HHTEHCU(PHULIU-
poBatb nuddys3uro a3oTa, a TakKe MPOU3BECTH OJOKMPOBAHNUE TPAHUIL 3EPEH TOPMO3SINX B HUX nuhdy3u-
OHHBIE MTPOIECCHI.
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Abstract

The results of studies on the wear resistance of machine parts made of aluminum alloys with insulated
layers obtained by activating surface layers (SL) are considered. It is shown that, in relation to aluminum
alloys, traditional ion nitriding technologies are ineffective due to the low rate of nitrogen diffusion and the
heterogeneous structure of the nitrided layer (NL). The results of a fourfold increase in the intensity of diffu-
sion processes of ion nitriding during activation of the surface layer of an aluminum alloy by methods of
surface plastic deformation and high-energy ion implantation compared with traditional ion nitriding are pre-
sented. It is shown that when preparing the surface of an aluminum alloy by the method of high-energy ion
implantation, the wear resistance of the nitrided layer is provided, exceeding by more than three times the
wear resistance of the nitrided layer obtained during surface preparation by the method of surface plastic
deformation. A new ion nitriding technology has been proposed, which makes it possible to increase the
productivity of the nitriding process and the wear resistance of the AC by eliminating the oxide film by ion
etching in vacuum. It is shown that the use of the method of high-energy ion implantation at an ion energy of
about 25 keV ensures, due to the occurrence of a long-range effect, the formation of aluminum alloy parts in
the surface layer at a depth commensurate with the thickness of the nitrided layer of radiation defects of the
crystal structure, which significantly intensify nitrogen diffusion, as well as block grain boundaries inhibiting
diffusion processes in them.

Keywords: aluminum alloys, oxide film, ion etching, surface layer, high-energy ion implantation, radiation
defects, nitriding, wear, friction.
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