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B crarbe paccMOTpeHbI pe3ynbTaThl HCCACA0BAHNH H3HOCOCTOMKOCTH KOHCTPYKIIMOHHBIX CTaleH, pHUMeHse-
MBIX IS TIPOM3BOZICTBA BAJIOB POTOPHBIX HACOCOB OOBEMHOIO JieicTBHs. OCOOEHHOCTBIO HACOCOB JAHHOTO BHIA
SIBJISIETCSL YpE3BBIYATHO MaIble 3a30pbl MEXKITY €ro paOourMH OpraHaMH, COCTABIISIIOIINE OKoso 10—25 MKM 1 3a-
BHUCSILE OT BEIMYMHBI M3HOCA BATIOB B MECTAX COTIPSLKEHUS € TIOJIIMITHUKAMU CKOJIBKEHHS. A30TUPOBAHME B TIe-
FOIIeM paspsizie sBIseTcs HanOoree Y3PPEKTHBHBEIM METOJIOM OOCSCIICUSHNST BRICOKON M3HOCOCTOMKOCTH JICTANICH.
IlokazaHo, 4TO OJTHAM U3 HETaTUBHBIX SBJICHUI NPY W3HAIIMBAHIY a30THPOBAHHOTO CJIOS SBISIETCS 00pa30BaHUE B
pe3ysbTaTe BBIKpAIMBaHUs a0pa3uBHBIX YACTHUII, KOTOPBIE CIOCOOCTBYIOT IAPKUPOBAHUIO TIOBEPXHOCTH BTYIIKH
U, KaK CJIeCTBUE, UHTEHCU(ULIMPYIOT MPOLIECC N3HAILIMBAHMS.

Lens paboTel — mcceoBaHNE H3HOCOCTOMKOCTH CTalli, a30TUPOBAHHOW B TIICIOIIEM paspsie C Uc-
MOJIb30BaHUEM TIPEBAPUTENHLHON 00padOTKH METOIaMH OBEPXHOCTHOM IJIACTUYECKON eOopMaluu, HM-
IUTAaHTallUd MOHAMH CPEIHUX PHEPrHid, MArHUTHO-UMITYJILCHOM 00paloTKH, a Takke KOMOMHHPOBAaHHBIMU
METOAAaMH AKTHUBALIH.

[Ipumensii cnemyronye peKUMBI aKTHUBALMK MTOBEPXHOCTHOTO CIIOS TIepell MOHHBIM a30THPOBAHUEM:
npobectpyiiHas 00paboTKa CTaNbHBIMU MUKpoLIapukaMu quamerpom 50—100 MM npu ckopoctu 30—70 m/c;
MMILTaHTHPyEMBbIE HOHBI — a30T; 103a — 1,3-10"7 mon/cm? ; ckopocTs HaGopa 10361 0Omydenns — 1-10" won/c;
SHEPrus MOHHOW UMILTaHTaIuH: 25 k9B, MarautHo-uMITyibcHast 06padotka (MM O) mpu MOIITHOCTH MIMITYJTECA
ot 2 xJIx 1o 8 x/[x, ero mmurenbHOCTH OT 5 MKC 10 40 MKC U KOJIr4YecTBE MMITYIbcoB oT 2 MUO mo 5 MUO.

[Tokazano, uro Hanbonee 3pPeKTUBHBIM METOIOM IPEIBAPUTENBHOM, IIEPEA MPOLIeCCOM aKTUBALMH Ma-
Tepraja MOBEPXHOCTHOTO CIIOS CTAJM SIBIISIETCS CpelHEIHEePTeTHIeCcKass HOHHAS MMITJIAHTAIINS, TI03BOJISTIO-
11ast MOBBICUTH U3HOCOCTOMKOCTH a30THpoBaHHOTO ciiost ctanu 40X B 5,7 pas, a ctanu 40XH B 4,5 pas, no
CPaBHEHHUIO C OOBIYHBIM HOHHBIM a30THPOBAHUEM.

Ki1roueBble cj10Ba: poTOpHBII HaCOC, KOHCTPYKLMOHHAS CTallb, M3HALIMBAHUE, IOBEPXHOCTHBIN CIIOH, MO-
BEPXHOCTHOE IIIaCTHYECKoe AeQOpMHpOBaHHWE, MArHUTHO-UMITYyJbCHas 00paloTKa,
a30THPOBAHKE B TIIEIOLIEM pa3psiie, UMIIaHTalMs HOHAMHU.
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Abstract

The article discusses the results of studies of the wear resistance of structural steels used for the produc-
tion of shafts of volumetric rotary pumps. A special feature of this type of pump is the extremely small gaps
between its working bodies, which are about 10—25 microns and depend on the amount of shaft wear at the
junctions with the sliding bearings. Nitriding in glow discharge is the most effective method of ensuring high
wear resistance of parts. It is shown that one of the negative phenomena during the wear of the nitrided layer
is the formation of abrasive particles as a result of discoloration, which contribute to the caricature of the
sleeve surface and, as a result, intensify the wear process. The purpose of the work is to study the wear
resistance of steel nitrided in a glow discharge using pretreatment methods of surface plastic deformation,
implantation with medium-energy ions, magnetic pulse treatment, as well as combined activation methods.
The following activation modes of the surface layer were used before ion nitriding: shot blasting with steel
microbeads with a diameter of 50—100 microns at a speed of 30—70 m/s; implantable ions — nitrogen;
dose — 1.3-10"7 ion/cm?; rate of radiation dose — 1-10" ion/s; ion implantation energy: 25 keV. Magnetic
pulse processing (MPP) with a pulse power from 2 kJ to 8 kJ, its duration from 5 microseconds to 40 micro-
seconds and the number of pulses from 2 MPT to 5 MPT. It is shown that the most effective method of
preliminary, before the process of activation of the material of the surface layer of steel is medium-energy
ion implantation, which allows to increase the wear resistance of the nitrided layer of 40Cr steel by 5.7 times,
and 40 CrNi steel by 4.5 times, compared with conventional ion nitriding.

Keywords: rotary pump, structural steel, wear, surface layer, surface plastic deformation, magnetic pulse
treatment, nitriding in glow discharge, ion implantation.
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