JIJist 4ero MCnoib30BaluCh pacTBOpHI HuTpara ammonus (40%), tpunona b (0,1M),
ammuaka (1:1), guytunautuokapbamara Hatpus (1%).

[lepen uccienoBaHreM 3aBUCUMOCTH pereHEpali KaTHOHUTA OT KOHIICHTPALUU
CEpPHOM KUCIOTHI, MTPOBOAMIA COPOIMI0O MOHOB Meau KatuoHuToM. [locne mposene-
HUSI MFOHHOTO 0OMEHa KaTUOHUT PEreHEePUPOBAIIA PACTBOPAMHU CEPHOM KUCIOTHI 2,5; 5;
7,5; 10%-0#1 KOHIIEHTPALUK CO CKOPOCTHIO 5 MJI/MUH.

PesynbraTsl ncciaenoBaHus MOKa3aid, YTO MPOIECC AeCOPOIUH MPU MPONYCKaHUN
5 %-oro pacTBopa CepHOM KUCIOTHI UAET Hanbojee ObICTPO: Ha CHUKEHHE KOHIICH-
Tparuu Meau B dmroate MeHee 1 r/n morpebosanock 300 mur H,SOy4; ipu mpomycka-
HUU 2,5 %-0l CepHOI KUCIOTHI HA CHUKEHUE KOHLIEHTPAllMi MEU B 3roaTe MeHee |
r/nm motpeboBanochk 550 mu H,SO,. Tlpormeccsr pereneparuu 7,5 u 10 %-bM pacTBo-
paMu CEpHOU KHCIIOTHI UAYT XYK€, YTO, BOZMOXKHO, CBSI3aHO C MPOIECCOM 3allIaKO-
BBIBAHUSA B CJIO€ KATUOHUTA.

Ha ocHOBaHMM BBIIIIEU3I0KEHHBIX PE3YJIBTATOB ISl UCCIEAOBAHUS BIUSHUS CKO-
pPOCTH pereHepanuu ObuT BBIOpaH 5 %-blii pacCTBOpP CEPHOM KUCIIOTHI, KOTOPBIM Mpo-
ITyCKaJIU 4yepe3 0TpaboTaHHbIN KaTHOHUT cO ckopocTsamu 20, 10 u 5 mMia/MuH.

[TonydyeHHble AaHHBIC MOKA3alld, YTO MPU CKOPOCTSIX MPOIYCKAHHS pPEreHepu-
pytomiero pactBopa 10 u 20 MiI/MUH HE UMEETCS 3HAYMMBIX PA3IMYUIA; MPOIIECC Jie-
COpOLIMH TIPU CKOPOCTH MPOMYCKAHUS 5 MJI/MUH UJET 3aMETHO OBICTpee, KpOMe TOTO,
Ha CHIDKEHHE KOHIIEHTPAIIMU MEIU B DIII0ATEe JI0 BEIMYUHBI MEHBITE 1 MT/1 motpedo-
Bajiock 300 mur H,SO4, B TO BpeMst kak mipu ckopocTsx 10 u 20 mi/mMus — 550 M.

Taxum 00pa3oM, ¢ MENTBI0 COKPAIICHUS 3aTpaT CEPHON KUCIOTHI Ha PereHepaInio
U 3aTpar Ha MepepadoTKy AII0AaTOB MPOIECC AECOPOLNU CIeAYeT MPOBOAUTH PACTBO-
pom 5 %-0¥ CEpHON KUCIOTHI C MEHBIIIEN CKOPOCTHIO ITPOITYCKAHUS.

CHARACTERIZATION OF TiAISION COATINGS DEPOSITED BY
PLASMA ENHANCED MAGNETRON SPUTTERING: XRD, XPS, AND DFT
STUDIES
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Kurmaev E.Z.2, Skorikov N.A.2, Kamenetskih, A.S.*3, Gavrilov, N.V.
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Despite a comparatively low oxidation resistance (the oxidation onset is reported
at 500 °C), titanium nitride (TiN) coating is used widely in cutting tool applications
to increase lifetime and to improve performances of cutting tools. It has been found
that adding such elements as Al and Si leads to the formation of TiAISIN composites,
which are characterized by high hardness (40 GPa) and great oxidation resistance (up
to 800 °C).

348


mailto:a.i.kukharenko@urfu.ru

The results of characterization of TiAISION hard coatings deposited on ferric-
chromium AISI 430 stainless steel by plasma enhanced magnetron sputtering are
presented. The coating with maximum hardness (of 43GPa) was obtained at the
following optimal values of elemental concentrations: Si ~5at.%, Al ~15at.%, and Ti
~27at.%. The value of gaseous mixture (Ar-N,) pressure was of 0.13Pa and the value
of partial pressure of oxygen (O,) was 1.3-10°Pa.

The X-ray diffraction measurements showed the presence of Ti(Al)N. High-
energy resolved XPS spectra of core levels revealed the formation of Ti-N, Ti-O-N,
Si-N and AI-O-N bonds.

Comparison of XPS valence band spectra with specially performed density
functional theory calculations for disordered TigsAlysN1Ox (0 < x < 0.3) phases
demonstrated that a Ti(Al)OxN, phase is formed on the surface of AISI1430 steel upon
the plasma enhanced magnetron sputtering, which can provide a good combination of
high hardness and additional oxidation resistance of this material.

PACCESHHUE YJIBTPAKOPOTKUX UMITYJIBCOB
QJIEKTPOMATI'HUTHOT O 1OJISA HA HAHOCUCTEMAX C
JAEPEKTAMMU B 3ATAYAX PEHTTEHOCTPYKTYPHOI'O AHAJIN3A
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SCATTERING OF ULTRASHORT PULSES OF ELECTROMAGNETIC
FIELD BY NANOSYSTEMS WITH DEFECTS FOR THE GOALS OF X-RAY
DIFFRACTION ANALYSIS

Makarov D.N.", Matveev V.I.
Northern (Arctic) Federal University, Arkhangelsk, Russia

The influence of defects in nanostructured targets on interference spectra for reradiation
of attosecond pulses of electromagnetic field is considered. The general expressions are ob-
tained for the spectral distributions of one-dimensional, two-dimensional and three-
dimensional nanosystems with complex defects such as bends, breaks and vacancies.

Kpucrannsl 1 HaHOCTPYKTYpUpPOBaHHBIE MUIICHH NPEICTABISAIOT COOOW ecTecT-
BEHHBIC TU(PAKIMOHHBIC PEUISTKH JIJIsi PEHTT€HOBCKOIO M3JyuyeHus. B peHTreHocT-
PYKTYPHOM aHau3€ ABJICHUE NUPPAKIUU PEHTICHOBCKUX JIy4eil Ha pa3inyHble poja
MEPUOJUYECKUX CTPYKTYypax OOBIUHO OIKCHIBAETCS KaK paccesHue IUIOCKUX BOJIH
OEeCKOHEUHOM JIUTEeNbHOCTH 10 BpeMmeHH [1]. IIporeccsl ke paccestHust arToCeKyH/I-
HBIX UMITYJIbCOB AJIEKTPOMArHUTHOTO TOJISI HA TAKOTO POJA CTPYKTYpax IO HACTOSIIIEe-
ro BPEMEHH MaJjo MCCIIeOBaHbl. XOTS MOJO0OHbIE MPOLIECChl MOTYT AOMOIHUTH PEHT-
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