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PaccMoTpensbl pe3ynbTarhbl UCCIeIOBAaHUA H3HOCOCTOMKOCTH JIeTajlei MalliiH U3 KOHCTPYKITMOHHBIX CTaJleH,
C a30TUPOBAHHBIMH CJIOAMU, ITOJTYYECHHBIMU ITPU KOMILIEKCHOM TIOATOTOBKE MMOBEPXHOCTHOCTHU NIEPEC HOHHOH M-
IUTAHTAIMEHN U TTOCIIEAYIOIIEr0 HOHHOTO a30TUPOBAHMS. A30TUPOBAHHBIC CJIOW HA JETAISIX U3 KOHCTPYKIIMOHHBIX
CTaJeld, oy4aeMbIX 0 TPAJUIIUOHHON TEXHOJIOTHH HE CIIOCOOHBI IMTOTHOCTHIO PEATN30BaTh CBOM OTEHITHAI 110
M3HOCOCTOHKOCTH, TIOCKOJIBKY TTepEHACHIIIEHIEe TPAaHHIT] 3€PEH a30TOM TIPHUBOIN K CHIKEHHUIO TIPOYHOCTH UX TPa-
HHUII, 00pa30BaHHUIO0 HUTPHIHON CETKH H K BBIKPALIMBAHHUIO 3€PEH 1 UX (PparMeHTOB B MPOLIECCE TPEHHST H3HOCA.
AKTHBaIHs TTOBEPXHOCTHOTO CJIOS JIeTaJlell BHICOKOOHEPTETUYECKOM MOHHO-UMILIAHTAMOHHON 00paboTKoil, B
psizie ciydaeB TI03BOJIAET YCTPAHUTD MPOIIECC 00pa30BaHK HUTPHUIHOM ceTkH. OIHAKO, MUKPOTeOMETPHYECKas
u (1)I/I3I/IKO-MCX3HI/I‘ICCK8,$I HEOOHOPOAHOCTH aSOTpreMOﬁ TMOBEPXHOCTH, a TAKKEC HAJIMYUE Ha IMOBCPXHOCTH 3a-
IPA3HEHUM CHIDKAET SKCILTyaTallMOHHBIE CBOMCTBA a30TUPOBAaHHOTO c1os. [TokazaHo, YTo HCMONB30BaHUE CYXOTO
ANEKTPOIIOIMPOBAHHS MTO3BOJISIET IOOUTHCSI HAMMEHBIIICH 10 CPABHEHHIO C IPYTHMH METOIAMU TIOJIUPOBAHHUS 111e-
POXOBaTOCTH ITOBEPXHOCTH, TIPH 0OECTIEUeHNN HanboJiee OJJHOPOAHOTO COCTOSHIS Marepralia IIOBEpXHOCTHOTO
CJI0s. YCTaHOBJIEHO, YTO MCIOJIb30BAaHHUE EKTPOAICOPOIMH TSI OYUCTKH TTOBEPXHOCTH MO3BOJISIET YCTPAHUTD
3arpsA3HEHUsI, PUCYTCTBYIOIIUE HA TOBEPXHOCTH JISTAJIEH, YTO CIIOCOOCTBYET Hanbosee 3 PEKTUBHOMY HCIIONb-
30BaHUIO TIOCIIENYIOIEeH aKTHBAIK TIOBEPXHOCTHOTO CIIOSI METOJIOM BBICOKOOHEPTeTHYEeCKON MOHHOW MMILIaH-
Tarun. B pe3ynsrare mpuMeHeHHsT KOMITIEKCHOU ITOITOTOBKH TIOBEPXHOCTH JISTANIN YAAETCsl HanOoJIee IMOJTHO pe-
QJIM30BaTh BOBMOXKHOCTH TEXHOJIOTMM MOHHOTO a30TUpoBaHus. Ha mpumepe poTOpoB BUHTOBBIX HACOCOB, Pado-
TAIOIIMX B YCIIOBUSX MHTEHCUBHOTO TPEHUS N3HAIIIMBAHMS, IPUBEACHBI PE3YIIBTaThl CPABHUTEIHHBIX UCTIHITAHUIH
Ha m3HamuBanue. [1okazaHo, 9To HCIOIh30BaHIE KOMITICKCHOM TTOATOTOBKH IIOBEPXHOCTH, BKITFOYAIOIICH CYX0€
JNEKTPOIIOIMPOBAHKE U AIEKTPOAICOPOLIMIO TIepe]] aKTUBALMEH MTOBEPXHOCTHOTO CJI0SI BHICOKO3HEPTeTHIECKOI
VMOHHOH MMITJIAHTAIMEH TIOBBIIIAET H3HOCOCTOMKOCTh a30TUPOBAHHOTO CJIOS MPUOIM3UTENBHO B 2 pasa.
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Abstract

The article considers the results of studies on the wear resistance of machine parts made of structural
steels with nitrided layers obtained during complex surface preparation before ion implantation and subse-
quent ion nitriding. Nitrided layers on parts made of structural steels produced using traditional technology
are not able to fully realize their potential for wear resistance, since oversaturation of grain boundaries with
nitrogen leads to a decrease in the strength of their boundaries, the formation of a nitride grid and to the
staining of grains and their fragments during wear friction. The method developed by the authors for activat-
ing the surface layer of parts by high-energy ion implantation treatment, in some cases, eliminates the process
of nitride mesh formation. However, the microgeometric and physico-mechanical heterogeneity of the ni-
trided surface, as well as the presence of impurities on the surface, reduces the operational properties of the
nitrided layer. It is shown that the use of dry electropolishing makes it possible to achieve the lowest surface
roughness compared to other polishing methods, while ensuring the most homogeneous state of the surface
layer material. It is also shown that the use of electroadsorption for surface cleaning makes it possible to
eliminate impurities present on the surface of parts, which contributes to the most effective use of subsequent
activation of the surface layer by high-energy ion implantation. It is also shown that as a result of the appli-
cation of complex surface preparation of the part, it is possible to fully realize the possibilities of ion nitriding
technology. Using the example of rotors of screw pumps operating under conditions of intense wear friction,
the results of comparative wear tests are presented. It is shown that the use of complex surface preparation,
including dry electropolishing and electroadsorption before activation of the surface layer by high-energy ion
implantation increases the wear resistance of the nitrided layer by about 2 times.

Keywords: wear, friction, dry electropolishing, electroadsorption, high-energy ion implantation, ion nitrid-
ing, surface layer, nitrided layer.
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