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OCAXKJIEHUE METAJUIMYECKOI'O ITIOKPBITUS HA TPA®UT, KPEMHUI
N CTAJIM (CT3, 45, 40X) B YCJIOBUAX NOHHOI'O ACCUCTUPOBAHMUSA

M. JI. TOHATOBCKHH, O.T. BOGPOBUY

Analysis of element composition and depth distribution of component in coating formed by self ion-assisted deposition of
metal (Ti, Zr, Mo, W) onto graphite, silicon and steels using a method in which the metal deposition was accompanied by
bombardment metal ions is reported. Analysis was carried out using Rutherford back scattering method. Elemental analysis of
the coatings on graphite, silicon and steels shows a high content of carbon, oxygen. In the given work microhardness of
structures covering steel St3, 45, 40X marks, thin coverings Ti generated by sedimentation and in conditions assisted by ions Ti
+1s investigated. It is established that ionic-assisted sedimentation of coverings Ti to increase in microhardness of samples from
steels 45, 40X in 1,52 times. In work the possible reasons leading to change of microhardness of modified steels are discussed
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B nannoil pabote 00BEKTOM HCCIEOOBAHMS SIBIAIOTCS CTPYKTYPbl HOKPBITHE — IMOAJI0XKKa, chopMupo-
BaHHBIE OcaxxieHneM TOHKoW MeTayummyeckoi (Ti, Zr, Mo, W) tutenkn Ha rpadut, kpemawnii u cramu (Ct3,
45, 40X) B ycIOBHSIX HOHHOTO aCCUCTHPOBAHUSI.

Lens pa®oThl — nody4yeHHe CTPYKTYp MOKPBITHE — MTOAJIOKKA, METOI0M HOHHO-aCCUCTUPOBAHHOTO OCa-
KJICHUS; YCTAaHOBJIEHHE 3JIEMEHTHOT0, KOMITIO3UIIHOHHOTO COCTaBa MOKPBHITHHA, KaK B OCaXJaeMOM IOKpPHI-
THH, TaK U B TIOJJIOKKE MPHU POPMUPOBAHUU CTPYKTYPHI TIOKPHITHE — MOJJIOKKA, CO3/1aBAEMOI OCaXKICHUEM
METAJITMYECKUX MOKPHITHH B YCIOBUSAX MOHHOTO ACCUTHPOBAHUS; U3yue€HHE MUKPOTBEPAOCTH TTOBEPXHOCTU
craneir Ct3, 45, 40X, Moan(UIMPOBaHHBIX B PA3THYHBIX TEXHOJIOTHYECKUX yCIOBHUSIX.

Jljis uccienoBaHus UCIIOB30BAIUCH METO Pe3ep(OpIOBCKOr0 00paTHOrO paccesHusl HOHOB refus [1],
KOMITBIOTEPHOE MOJIETTMPOBAHUE CIEKTPOB pe3epPoploBCKOro oOpaTtHOro paccestHus [2]. M3mepenne Muk-
POTBEPIOCTH TOBEPXHOCTH CTajeld, MOJU(PHUIMPOBAHHBIX U MCXOJHBIX, IPOBOAMIOCH Ha npubdope [IMT-3
meTonoM Bukkepca [3].

[pu ocaxnennu ToHKNX MeTamumnaeckux (Ti, Zr, Mo, W) OKpbITHii Ha rpadUT, KPEMHHUH U CTallk pa3-
JIMYHBIX MapOK B YCJIOBHUSIX MOHHOTO aCCUCTHPOBAHMSA IIPU yCKOPSAOLIEH Pa3HOCTH IOTEHIIMAIOB HA HOHHOM
nctouHuke ot 5 10 20 kB B Bakyyme 10-2 [1a 00pa3yroTcst HOKPBITHS CO CIIOKHBIM KOMITO3UITMOHHBIM COCTa-
BoM. B HuX BxonsaT atoMbl HaHocumoro metamia (Ti, Zr, Mo, W), TEXHOJIOTHYECKUX PUMECEH yriepoa u
KHCJIOpOJia U3 BaKyyMHOU Kamepsl, a Takke C u Si B pe3ysbrare BeTpeuHor nupy3uu U3 MOJI0KKH B I10-
KpbiTHE. ONTUMaIBHOE OTHOLIEHNE INIOTHOCTH MOHHOT'O ITOTOKA K INIOTHOCTH IIOTOKA HEHTpalbHBIX aTOMOB
coctapiger oT 0,02 no 0,45, 4TO COOTBETCTBYET POCTY HOKPBHITUS Ha MOIJIOKKE KPEMHHUS CO CKOPOCTBIO
0,2-1,9 um/MuH.

Pe3ynbrarhl, modgy4eHHbIE IPU W3YYCHUH MPOYHOCTHBIX XapaKTEPUCTHK MOIUPHUIIMPOBAHHBIX CTAICH, OT-
pPaXalOT CYIIECTBEHHOE YBEJINYEHHE MHUKPOTBEPJOCTH CTAIM MPH PA3NUYHBIX WHTETPalbHBIX MOTOKAaX acCH-
CTUPYIOIMX HOHOB TUTaHA. Y BEIIMUCHNUE HHTETPATBHOTO MTOTOKA accUCTUpYROmmX HOHOB Ti+ 10 3,1x1016 cM-2
utst ctamu 40X OTHOCUTENIBHOS M3MEHEHHE MUKPOTBEPAOCTH cocTaBisieT ~90 %. Mbl 00BsICHSIEM 3TO T€M, UTO
C BO3pacTaHHEM HHTErPalbHOTO MOTOKA aCCUCTHUPYIOIIUX MOHOB, YBEIMYMBAETCS BPEMS OCAXKICHHS MOKPHI-
THH, a CIe0BaTEeIbHO U TONIIMHA HAHECEHHOTO MOKpPHITHA. [l03ToOMy NMpOMCXOOUT Bo3pacTaHHEe 00BEMHON
JIOJI YIIPOYHSIIOIINX (Da3 B MOKPHITHH, YTO MPUBOJUT K BO3PACTAHUIO MUKPOTBEPAOCTH MOJU(UIIMPOBAHHON
MOBEPXHOCTH cTaiu. [Ipy cpaBHUMBIX HHTErpaJIbHBIX OTOKAX ACCHCTUPYIOIMX HOHOB TUTaHA OTHOCHUTENBHOE
M3MEeHeHne TBep1ocTH Oobie y cranu Mapku 40X (~45 %), B To Bpemsi, Kak JJIs CTaId MapKu 45 yBeIHueHNUe
TBepaocTH coctasisier ~30 %, a B Ct3 Bcero ~10 %.
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