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PE®EPAT

Jumnnomuast paborta Bkmouaer 37 crpanui, 17 pucyHkoB, 3 Ttabmuubi, 50
JUTEPATYPHBIX UCTOUYHUKOB.

KitoueBbie ci0Ba: MOKPHITUE, MHOTOCIOMHOE MOKPBITUE, HUTPUJ ATIOMUHUA,
HUTPUJ KPEMHUS, MOIIHbIE WOHHBIE IMYy4YKH, ()a30BbIii COCTaB, TPUOOJOTHUYECKHE
CBOMCTBa, MOP(OJIOTHS MOBEPXHOCTH.

OOBbeKT uccienoBaHue: MOHOCIOWHOE MOKpbITHE AIN, MHOTOCIOMHBIE TOKPHITUS
AIN/SiN;.

Lens nunmomHoOi paOOThI: HUCCIEAOBATh BIUSIHUE OOpPabOTKH MOIIHBIMU
WOHHBIMA IyYKaMH Ha CTPYKTYpPHOE COCTOSSHHE€ MHOTOCIIOMHBIX MOKPBITHIA
AIN/SIN,.

MeTtoapl uccieoBaHUs: PEHTI€HOCTPYKTYPHBIN aHaIn3, pacTpoBas AJIEKTPOHHAS
MUKPOCKOIIHSA, TPUOOTOTUYECKUE UCTIHITAHHS.

MomnocnoitHoe mokpeiTHii  AIN u  MHorocnoiHsle mOKpbeITHS — AIN/SiNj.
dbopMupoBaIUCH METOJIOM PEaKTUBHOTO MarHeTpOHHOTO HaIbLJICHUS.
HccnenoBanocs BiausiHUE 0OpaOOTKM MOIIHBIMA HMOHHBIMM ITydKaMu Yrjiepoja Ha
da3oBBIil  cocTaB, TPUOOJOTMYECKHE CBOMCTBA U  pelibed  TOBEPXHOCTH
c(hOopMHUPOBAHHBIX MOKPHITUN. Takke MPOBOAWIOCH CPAaBHEHUE BIUSHUS 00pabOTKH
Ha CBOMCTBAa MOHOCIIOWHOTOM MHOTOCIJIONHBIE TOKpHITUA. B pe3ynpraTe aHaiusa
¢dazoBOro cocraBa YCTAHOBJEHO, YTO 00pabOTKa MPHUBOJUT K YMEHbBILIECHUIO
WHTEHCUBHOCTU JU(PPAKIUOHHBIX MAKCUMYMOB Yy MOHOCIIONHOTO MOKpbITUst AIN 1
MHOTOCJIOWHOTO ¢ TOJICTBIMH  closiMAd ~ AIN  (han=50 HM) u yBenIMYCHHE
MHTEHCUBHOCTU AU(PPAKIMOHHBIX MaKCUMYMOB Y MHOTOCJIOWHOTO TOKPBITHS C
ToHKUMHU ciosiMu AIN (hany = 10 HM). OOpaboTKa Takke HPUBOIUT TaKXKe K
YACTUYHOU a0JISIIIUU ¥ 00pa30BaHUIO TPEITHH.

PODEPAT

JpimmomHas mpamna  yxomodae 37 craponak, 17 wmamtonkay, 3 TtaOminmsi, 50
JITapaTypHBIX KPBIHIII.

KitouaBbist  COBBI: TakphIIlgé, MMaTciaéBae MAaKpHINIE, HITPBIT aTIOMIHIsA,
HITPBII KpPOMHIS, MaryTHBISI 1E€HHBISI TIy4dki, ¢a3zaBel CKJIad, TPHIOOIATIIHBIS
VnacuiBaciii, Mapdaorisi maBepxHi.

AO'exT maciemaBaHHe: MaHaciokWHae MakpeIIieé AIN, MIMaTCIOWHBIS IMAKPBIIII
AIN/SiN;.

MbTa ApllIoMHaR mpaibl: JacienaBallb YIUIbIY anpanoykli MaryTHbIMI 1EHHBIMI
My4YKaMi Ha CTPYKTYpy IIMATCIONHBIX Takpbiisay AIN/SiNj.

Meranpl nacnefaBaHHS: PIHTIEHACTPYKTYPHBI aHalli3, pacTpaBasi JIEKTPOHHAas
MIKpacKaris, TpblOanariyHbls 1CIBITHI.



Mamnacnoitnae makpsinugy AIN 1 mmartciodubiss  nakpeins  AIN/SiN,
dapmaBaiics MeTajgaM piaKThIyHara MarHeTpoHHara HambuieHHS. [lacnenBaycs
VIUIBIY amparjoyki MaryTHbIMI 1€HHBIMI TydykKami BYIJISIpoay Ha (as3aBbl CKIIA/,
TphIOAJaTIvHBIYIACIIBACII 1 pasibed maBepxHi chapMaBaHBIX MAKPHIIITY. Takcama
npaBoj3iyiacs MapayHaHHE VIUIBIBY amparoyki Ha YiaciiBacill MaHacJiolHara i
IIIMATCJIOMHBISA TaKpPBINIS.Y BBIHIKY aHami3y (a3aBara CKiIaay YCTaHOYJICHA, IITO
amparoyKa MPeIBO3IIE JAa MAMSHIIIIHHAS IHTYHCIYHACI IbIQPAKIBIHHBIX MaKCIMyMay
y MaHacoiHara nakpsiiis AIN 1 mmatcioiHara 3 ToycteiMi ciasmi AIN (an = 50
HM) 1 MaBeJIUYSHHE IHTIHCIYHACHl IbIPpPAKUBITHBIX MaKCiIMyMay y IIMaTCIOHHara
nakpeIIs 3 ToHKIMI cnasMiAIN (han = 10 HM). Amparoyka Takcama TpbIBO3IIb
TakcaMa Jia YaCTKOBal aOJIsIbIl 1 pa3BIIII0 PACKOJIIH.

ABSTRACT

Diploma work consists of 37 pages, 17 drawings, 3 tables, 50 references.

Keywords: coating, multilayer coating, aluminum nitride, silicon nitride, power
ion beams, phase composition, tribological properties, surface morphology.

The research object: monolayer coating AIN, multilayer AIN/SiN,

The aim:to investigate the effect of processing power ion beams on the properties
multilayer coatings.

Research methods: X-ray diffraction analysis, scanning electron microscopy,
tribologycal test.

The monolayer coatings AIN and multilayer coatings AIN/SiN, were formed by
the method of reactive magnetron sputtering. The influence of processing by carbon
power ion beams on the phase composition, tribological properties and topography of
the formed coatings surface were investigated. A comparison of the effect of
treatment on the properties of monolayer and multilayer coatings was also carried
out. As a result of the analysis of the phase composition, it was found that the
treatment leads to a decrease in the intensity of diffraction maxima in the monolayer
AIN coating and multilayer with thick AIN layers (san = 50 nm) and an increase in
the intensity of the diffraction maxima in a multilayer coating with thin AIN layers
(hain = 10 nm). The treatment also results in partial ablation and cracking.



