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Competent Opinion

Engineering inindustry of composites: Relationship
between Education, Science and Industry
V.Nelyub

Interdisciplinary Engineering Center

"New Materials, Composites and Nanotechnology"
founded in Bauman Moscow State Technical
University to carry out fundamental and applied
research, aswell as development

and engineering activities in the field

of materials, composites and nanotechnology
Keywords: composite materials, nano-additives

Expert evaluation

2014: Resultsand Forecasts

D.Lovtsyus, AAlekseyev, |.Yaminsky, AKovalev

Heads ofthe nanotechnology companies summarize the year
and assessthe prospects for business development inthe
difficult economic situation.

Keywords: import substitution, innovations

Conferences, Seminars,
Exhibitions

COOEPXAHWE

KoMneTeHTHOE MHeHue

6 VIHXMHMPWHT BOTPAC/IM KOMMNO3UTOB:

CBA3b 06pa3OBaHMFI, HayK1 1 NPOMbILLTEHHOCTN
B.Het6
VIHXUHUPUHTOBLIA Hay4HO-06pa30BaTe bHbIN LiEHTP
"HoBble Matepuasibl, KOMNO3UTbI U HAHOTEXHOoTK”
co3fiaH B MITY um. H.3.baymaHa C Liefbio npoBe/eHmua
(hyHAAMEHTabHbIX 11 NPUKMafHbIX Hay4HbIX UCCeao-
BaHWiA, ONbITHO-KOHCTPYKTOPCKUX ¥ MHXUHUPUHIOBbIX
paboT B 0671aCTN MaTepUanoBeaeHNs, KOMNO3UTOB 1
HaHOTEXHO/OT A
Kntoyesble ¢ T a: KOMNO3ULMOHHBIE MATEPUans!, HaHoA00aBKM

JKcnepTHas oueHkKa

12 2014: UToru 1 NporHo3bl

AMosuoc, ABCGER U.AT Hauii, AKosaT
Pykoao,qmenm HAHOTEXHO/IOTMYECKIX KOMMaHWI noa-
BOJAT UTOrX roga 1 oL eHNBarT NepcnekTnBbl pasBuTUA
6usHeca B ycnosuax CIOXHON 3KOHOMUYECKOIA cutyauunn.
KntoyeBble cnosa: UMNOPTOTELLeHuE, UHHOBALK

KoHepeHunun, cemnHapsl,
BbICTABKMN

Russian nanoindustry: 20 Poccuiickasi HaHOMHAYCTpUS:

tasks, problems, solutions

D.Geor<jiei/

The emphasis in the program ofthe Il Congress of
nanotechnology companies was made

on the problems of state regulation and support
of innovations, investment in nanotechnologies,
promotion of nanotechnology products and its
implementation in large state corporations.

The participants of the congress adopted
aresolution, which reflects the main

problems of the Russian nanoindustry

and their solutions.

Keywords: innovations, nanoindustry,
nanotechnology products

3a/1a4u, NPobembl, peLleHys

[[.Feoprves

AkLeHT B nporpamme lIl KoHrpecca npeanpustuii
HaHOWHAYCTPWUY BbiN cAenaH Ha npobnemax rocyaap-
CTBEHHOTO PErynMpoBaHns v NoAAEPXKA UHHOBALM-
OHHOIA 1eATENBHOCTH, NPUBNEYEHNS UHBECTULMIA B
HaHOWHAYCTPUIO, NPOABINKEHNS HAHOTEXHONOTNYECKON
NPOAYKLNN 1 ee BHEPEHWNS B KPYNHbIX FOCYAAPCTBEH-
HbIX KOPNOpaLMsX. YUacTHUKN KOHrpecca NPUHSANM
Pe30ntoLmio, B KOTOPOI HaLM OTpaxeHe OCHOBHblE
npo6embl 1 3aa4n POCCUIACKON HaHOMHAYCTPUN, &
TaKke NyTu UX peLueHns.

Kniouesble cnosa: UHHOBALMM, HAHOUHAYCT s, HAHOTEXHONO-
riyeckas npoyKLma

Moscow Innovation Week: The Second 32 Hepens uHHoBaLmii B MockBe:

All-Russian Conference ofYICC
"Commercialization of Creativity" and

the Opening ofthe Nanotechnologies YICC
A.Fedoseev, |.Yaminsky

The official opening ofthe Nanotechnologies Youth
innovation creativity centre (YICC) and the Second
All-Russian conference ofYICC "Commercialization
of creativity" became significant events aimed

at creating in Moscow creative atmosphere and
infrastructure for innovation and scientific and
technological progress.

Keywords: stimulation ofinnovation,

nanotechnology

II Bcepoccuiickas KoHdbepeHuyst LIMUAT
' KoMmepLmanu3auma KpeateHocTH'
N oTkpbITHE LUMUT "HaHoTexHonorum™
A deifoceee, W.AMnHCKWIA
OTKpbITHE LieHTpa MOM0AEXHOT0 MHHOBALIMOHHOTO TBOP-
vectBa (LIMUT) “HaHotexHonorun" v Il Bcepoccuiickas
KoHchepeHuus LIMUT "Kommepumanusaums kpeatnsHocTi'"
CTa/IN 3HAYMMbIMI COBBITUAMM, HanpaBneHHbIMU Ha Co3-
[aHue B CTONNLE TBOPYECKON aTMoCtepbl 1 MHAPaCTPYk-
TYpbI 4191 Pa3BUTUSA UHHOBALMIA W HAY4YHO-TEXHUYECKOTO
nporpecca.
Kntouesbie cnosa: CTVIMYNMPOBAHUE UHHOBALMIA,
HaHoOTexHonorum
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Reportage from factory

COOEPXAHWE

Penoprtax ¢ npon3soAcTBa

Engineering and Manufacture 42 VHXWHUPWUHT 1 NPOM3BOACTBO

of Innovative Composites

D.Cudilin

InJanuary three years marks the company "Nanotechnology
Center of Composites” (the NCC), which is one ofthe most
modern engineering and manufacturing organizations in
the Russian composite industry. The NCC develops and
manufactures products made of composites, conducts
research and prototyping, invests in innovative start-UPS,
provides consulting services.

Keywords: composite materials, nano-additives

Nanotechnologies

Vacuum Technologies 48

for Nanoindustry

S.Nesterov

Vacuum technology, cryogenics and nanotechnology
are the three pillars on which the world of high
technology is based. The subjects of IX International
Conference, which is held in 2014 in Moscow, are fully
in line with this motto.

Keywords: carbon films, nanostructures,

nanofiuidics, vacuum equipment

WHHOBALOHHbIX KOMNO3WUTOB

L.Tyaunud

BsHBape Tpy roga ucnonHseTe! KomnaHm

"HaHotexHonoruueckui LieHtp Komnosuros” (HLIK), kotopast

SABMNAETCA OAHOI M3 HAMB0EE COBPEMEHHDIX MHKIHVPUHIOBbIX
11 POV3BOACTBEHHbIX OPraHI3aLyii B pOCCUICKOI KOMNOUTHOI
otpacnu. HLIK paspabaTbIBaeT v U3roTanvBaeT 13aenus 13

komno3utos, nposoauT HAOKP v OTP, MHBeCTUpYeT B MHHOBA-

LIMOHHbIe CTapTarbl, Oka3bIBAET KOHCY/bTALMOHHbIE YCAyT.

KrtodeBble cnoBa: KOMMO3ULYOHHbIE MATepHanbl, HaHogobasKy

HaHoTeEXHONOIrMN

BakyymHb le TEXHO/MOrM

151 HAHOVHAYCTPUN

C.HecTepos
BakyymHas TeXHUKa, KPUOreHHas TeXHUKA 1 HaHOTEXHO-
NOTUSA - TPU KUTa, Ha KOTOPbIX AEPXUTCH MUP BbICOKUX
TexXHoNMorui. Tematuka Aoknagos IX MexayHapoaHoii
KoHchepeHumm, koTopast npowna B 2014 rogy B Mockse,
MOMHOCTbIO COOTBETCTBOBA/IA 3TOMY AEBH3Y.
KnioueBble a0Ba: yrnepogHble MNeHKH, HaHOCTPYKTYPbI,
HaHO( KO NAUK, BakyyMHOe 060pyAoBame

Nanostructured Polymer 56 HaHoCTpyKTypIpoBaHHbIe Kepamono/MMepHbIe

Ceramic Coatings for Sealing Ends
B.Krit, N.Morozova, | Ryzhikov, VSavva,

0.Somov, ISuminov, A.Epelfeld

The hybrid technology of the surface synthesis
of nanostructured composite ceramic-polymer
coatings allows to obtain high-quality

end seals of high-precision, durable, low-torque
and fast-running mechanisms.

Keywords: surface engineering,

micro-arc discharge oxidation, vapor deposition
polymerization

Issues of Patenting

MOKPb MVS /1A TOPLIEBL X YTUIOTHEHWIA

B.Kpuw, H.Mopo3osa, 1.Peixukos, B.Cassa, 0.Comos,
11.CymuHoB.Adnenbihensa
"TMBpUAHaA" TEXHONOTMS NOBEPXHOCTHOTO CUHTE3A
KOMMO3NLIMOHHBIX HAHOCTPYKTYPUPOBAHHbIX
KepamononMMepHbIX NOKPbITHIA NO3BONISIET NOMYYaTh
BbICOKOKA4ECTBEHHbIE TOPLIEBbIE YMIOTHEHNS
BbICOKOTOUHBIX, [J0/ITOBEYHBIX, MalOMOMEHTHbIX
BbICTPOBPALLIAIOLLMXCH MEXaHU3MOB.

Kniouesble cnosa: UHKEHepUs NOBEPXHOCTH, MUKPOZYToBOE
OKCUAUPOBaHUE, rasoasHan AenosnTHas nonuMepusaLia

Bonpockl naTeHTOBaHUA

Patent Strategies Applied by Companies 66 [laTeHTHble CTpaTerum npeanpusTAin

DMolov
The company's patent strategy should be part

ofits overall strategy because it has an effect on its
marketing and economic security policies.

The main purpose of a patent strategy isto conquer a
market by using the company's exclusive

rights for inventions.

Keywords: specialized patents,

defensive patents, tactical patents

[.Cokonos
MateHTHas cTpaTerist NpeAnpusTUs LOMKHA GbITb COCTaB-
HOVi YacTblo 06LLEl ero cTpaTerim, Tak kak okasbiBaeT
B/IMSIHWE HA MAPKETMHIOBYIO NOSMTUKY U MOMUTUKY 3KO-

HoMUYecKol 6esonacHocT. OCHOBHas Lie/b NaTeHTHOMN
CTpaTeruy - 3aBOEBAHIE PbIHKA 33 CYET MCTIONb30BaHNS

WCK/TIOUUTESTbHBIX MPaB HA N306PETEHNS.

KnioueBble ¢n108a: CNeLanu3upoBanHble NaTEeHTbl, 3aLLuTHble

NATEHTbl, TAKTUYECKIe naTeHThl

Publications in 2014 78 My6nukauwun B 2014 roay

CMnCoK PEKJ'IAMOAATEI'IEVI

Blech Russia 3 Mup 6roTexHonorum Vi
ExpoCoating 27 ONnT3K 3
IPhEBSXPhI 2 Monuyputanekc 35
NDT 19 nra 3
AHanutuka 3kcno 80 Tepputopus NDT 5
BakyymTex3kcno, 39 TucHym 206n.
Bbicokue TexHonorum 29 unT 1
WHTepakTus 5 AntexCr6 4 06n.
Komnosut-3kcno 306n.
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48 HaHoTexHOonNnorMmm. BakyymHasa TexHuUkKa

BAKYYMHBIE TEXHOJIOI I
ANnA HAHOUHAYCTPUN

C.HecTtepoB*, f.7.H. / shnesterov@ niivt.ru

MexayHapoLHas BblCTaBKa U KOH(epeHLUs
"BakyyMHasa TexHuKa, matepuanbl u texHonorua"
TPagWLWOHHO NPOXOAAT Nojg AeBU3OM "BakyymHas
TEXHWKA, KpUOTEHHAa TeXHWKA U HAHOTEXHONOTUA -
TPU KWTA, Ha KOTOPbIX LEPXMUTCA MUP BblCOKUX
TexHonoruin". TemaTuka goknagos IX MexgyHapoaHoi
KOH(hepeHUnn, kKoTopas npowna B2014 rogy B MockBe,
NOMTHOCTbLI0O COOTBETCTBOBANA 3TOMY AeBU3Y.

MaTepuanbl KOHepeHUUN BKNOYeHbI 68 gokna-
B,qos 189 aBTOpOB, NpeacTaBnAOWMX 56 opraHun-

3aunii n3 19 ropofoB LWeCcTu cTpaH mMupa. B KoH-
TeKCTe TeMaTuUKmn XypHana "HaHomHaycTpua" ocrta-
HOBMMCSH Ha COO6OLEeHNAX, CAeNaHHbIX B CEKL NN
"HaHoTexHonormm n 6motexHonornn".

B poknapge A.bensaHunHa c coaBTopamu (LHUTWU
"TexHomall") paccMOTpPeHbI YCNoBUA (hopMUpOBaHUSA
yrnepoaHbIX NMAEHOK C UCMOMIb30BaAHUEM T/EOLWEro
paspsapa. M3yyeHbl cocTaB 1 CTPOeHUE yrnepoaHbIX
N1eHOK MeTo4amMun 31eKTPOHHOM MUKPOCKOMNWUW, Crek-
TPOCKONNN KOMBMHALMOHHOTIo paccesHus ceeTa (KP),
MK-CNeKTpPOCKONN N PeHTreHOBCKOW gndpakTome-
Tpun. MNokasaHo BInAHME TepMoobpaboTKn Ha cTpoe-
HUe YyrnepoaHbIX NNeHOK.

YHuKanbHble (hU3NKO-XMMMUYECKME CBOMCTBaA pas-
NINYHbIX ha3 yrnepoja - Kpuctanimyeckmx (rpadur,
anmas v gp.) N HEKpUCTanIMYeCKnUX ynopsagovyeHHbIX
(rpadheH, doynnepeH n aHanorM4yHble) - co34ar0T OCHOBY
ANS1 NCMONb30BaHUA TaKNX MaTepuanosB BYCTPOACTBax
9M1eKTPOHHOW TeXHUKN. Hanbonblime rnepcneKTmBbl
CBA3bIBAIOT C UCMONb30BaHMEM MNJIEHOK Ha OCHOBe yrne-
pofa B MUKPO3NEKTPOHUKE ANA CO34aHNA paguaumn-
OHHOCTOWMKNX NONYNPOBOAHNKOBbLIX MPUGOPOB, BbICO-
KoTeMnepaTypHOW 3N1eKTPOHUKW, MHTerpanbHbIX
CXeM C CBepPXBbICOKOW MJIOTHOCTbIO 3/1IEMEHTOB; CBEpX-
6bICTPOAENCTBYHOLWMUX UHTErpalbHbIX CXeM, MNno-
CKUX amcnnees. B HacTosAllee BpeMa NPUMEHSATCA
OEeCATKM MeTo[0B (DOPMUPOBAHUA YINepoaHbIX Mne-
HOK. Hanbonee TEXHONOTUYHBIMWU, HaANpUMep, Npu
co3aHNN aBTO3IMUCCUOHHbBIX Karo4oB, cHUTalOTCA
yrnepogHble nNieHKnN, chopMmMpoBaHHbIE NpenMyLLLe-
CTBEHHO MJacTUHYaTbIMN hopMaMn KPpUCTaNINTOB
rpacuta. Takme NnieHKn, Kak npasuio, MHOrogasHbl

°  HWW BakyymHoIi TexHUKMN uM. C.A.BeKLLINHCKOTO.
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VACUUM TECHNOLOGIES
FOR NANOINDUSTRY

S.Nesterov*, D.Sc., / shnesterov@ niivt.ru

The International Exhibition and Conference
"Vacuum Equipment, Materials and Technology"

are traditionally held underthe motto "Vacuum
technology, cryogenics and nanotechnology are the
three pillars on which the world of high technology is
based". The subjects of IX International Conference,
which is held in 2014 in Moscow, are fully in line with
this motto.

he conference materials included 68 reports of

189 authors representing 56 organisations from

19 cities in six countries. In the context of the
subjects of the Nanoindustry journal let us focus on
the reports given in the section "Nanotechnology and
biotechnology".

The report of A.Belyanin and his co-authors (CNITI
Tekhnomash Research Institute) considered the
conditions for the creation of carbon films using
glow discharge. The composition and structure of the
carbon films were studied by the methods of electron
microscopy, Raman spectroscopy (RS), IR spectroscopy
and X-ray diffraction. Shown is the effect of thermal
treatment on the structure of carbon films..

The unique physical and chemical properties
of the various carbon phases, crystal (graphene,
diamond etc.) and non-crystalline regular (graphite,
fullerene and the like) provide the basis for the use
of such materials in electronic equipment. The
greatest prospects are associated with carbon-based
films in microelectronics to generate radiation
resistant semiconductor devices, high-temperature
electronics, integrated circuits with the ultrahigh-
density of elements; ultrahigh-speed integrated
circuits and flat panel displays. Tens of carbon
films generation methods are currently used. The
carbon films, which are mainly formed by the
plate shapes of graphite crystallites, are considered
the most technologically advanced, for example,
when creating field-emission cathodes. Such films
are generally multi-phase and contain both the
crystalline and X-ray amorphous phases.

During research on silicon substrates by glow
discharge multi-phase carbon films consisting of

Vekshinski Research Institute of Vacuum Technology.
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Nanotechnologies.Vacuum technology

U coepkaT KpucTaninyeckme n peHTreHoaMmopgHblie
dhasbl.

B xofe nccnefoBaHNsA Ha KpPeMHMEBBLIX MOAMOXK-
Kax MeToAoM Trewwero paspsaga 6 copmum-
poBaHbl MHOTroasHble yriepogHble NMIeHKU, coc-
ToAWMe U3 KPUCTANIMYECKNUX N PeHTreHoamopd-
HbIX ha3. YCTaHOBNEHO, YTO MNeHKU, obpa3oBaH-
Hble Kpuctanamtamm 60nbWINX pasmMepoB, Mpw-
61M>KaloTCcA No CBOMM CBOWCTBaM K MoAMKpucTan-
NNYecKMM cuctemam, a nNneHkKu, obpasoBaHHble
HeboNbWKMMKN KnacTepamu, - K peHTreHoamopd-
HbiM. OTMeYeHO, 4YTO A0 pa3NnUYHbIX TUMOB Kia-
CTEPOB U NX 06beAUHEHUI, a TaK)Ke KPUCTananToB
B NNeHKe, B 3aBUCUMOCTU OT YCNOBUIA NONy4YeHUs,
MOTYT 3Ha4YMNTeNbHO OT/IMYaTbLCA. Bapbupysa ycnosus
CUHTE3a, MOXXHO MeHATb ha30BbIi COCTaB N CTPOeHME
ha3 yrnepoAHblIX MieHOK, OLeHMBAaEMbIX MO PeHTre-
HOBCKUM AundpakTtorpammam, cnektpam UMK un KP.
®PyHKLUMOHaNbHble CBONCTBA B 3HAYNTENbHOW CcTe-
rneHu 3aBUCAT OT cocTaBa U MOPONOTrNnN YriepoaHbIX
NnieHoK. BO3MOXXHOCTb N3MEHEHUA KOHUEeHTpauumn
(ha3 cBsAA3aHa C TeM, YTO NPV hopMMpPOBaAHUN YINEPOL-
HbIX MJIEHOK MJ1a3MeHHbIMWN MeTOo4aMU UMEET MeCTO
nokKnacTepHoe CTpoeHMe (B oTAn4YmMme OT nmoatomap-
HOro pocta MOHOKpUCTanios). Vicrnonb3oBaHue crnek-
Tpockonuu KP rno3sonsieT KOHTPOAMpoBaTb (PYHKLNO-
HaNbHble CBOWCTBA PEHTreHOaMOPMHbIX YrNepoAHbIX
NAeHOK, onpejenawWme aKkcnayaTayMoHHble Xapak-
TEPUCTUKU YCTPOWCTB Ha UX OCHOBE.

CoobuweHne A.bBenaHmHa, B.bopwucosa,
M.CamoiinoBnya 6b1/10 MOCBALWEHO BANAHUIO Tep-
MO0O6paboTKN Ha CTPOEHWE YyrnepoAHbIX MNEHOK
M BO/bTaMMepHble XapaKTepPUCTUKU aBTO3MMUC-
CMOHHbIX KaTofoB Ha ux ocHoBe. OgHOW M3 3apad
9MWNCCUOHHOW 3MEeKTPOHUKUN SABNAETCHA CHUXKe-
Hne Gapbepa 3aMUCCUM C NMOBEPXHOCTU KaToAoOB.
ABTO3MUCCUA O3HaYaeT CYyLW,EeCTBEHHOE CHUXKEHUE
(0o 1-10 B/MKM) Hanpsi>XeHHOCTU 31eKTPUYEeCKOro
nons, TpebyemMoro gnA BO3SHUKHOBEHWSA MONEBOM
9MMNCCUN 3NEKTPOHOB. lepcneKTmBbI 06nagatoLwmx
yNyUYlWEeHHbIMN XapakKTepucTmkamu yCTpPONACTB
39MUCCUOHHOW 3N1eKTPOHUKMN CBA3aHbl C paspaboT-
KO CNOUCTbIX HeHaKanMBaeMblX (ABTOIMUCCUOH-
HbIX) KaToAOB Ha OCHOBE YrfepofHbIX MaTepua-
NnoB, BK/lOYaWWNX KPUCTANINYECKNE U HEKPU-
cTannnyeckue ynopsafoyeHHble dasbl yrnepoja.
Joknagunknm ykasanm Ha B3aMMOCBSA3b YyCNoBUI
dopMmpoBaHuNAa (CMHTE3 U NMOCNEAYOWNIA OTXKUT)
pas3IMyHbIX MNNEeHOK YrnepoAHbIX mMaTepuanos
C XapakKTepucTuKamMmum aBTO3IMUCCUOHHBLIX KaToAoB
Ha UX OCHOBe. Vicnonb3oBaHMe cnekTpockonmu KP
no3BofseT NPOBOANTbL HepaspyLlaloWwmMii KOHTPOb
yrnepogHbIX NAeHOK N ANArHOCTUKY gerpajgauunuv

OTKpblTHe MeXayHapoaHo BoicTaBkn "BakyymTex3dkcno-2014"
W KOH(epeHynn "BakyyMHas TeXHUKa, MaTepnanbl u TexHonorns"
The opening ofthe International exhibition "Vacuumexpo-2014"
and the conference "Vacuum equipment, materials and
technology"”

the X-ray amorphous and crystalline phases were
generated. It is found that films formed by larger
crystallites get closer to polycrystalline systems by
their properties, and films formed by small clusters
get close to X-ray amorphous ones. It is noted that
the proportions of the various types of clusters and
their associations, as well as crystallites in the film
depending on the production conditions, can vary
significantly. By varying the synthesis conditions,
it is possible to change the phase composition and
structure of the phases of carbon films measured by
X-ray diffraction, IR and Raman spectra. Functional
properties largely depend on the composition and
morphology of the carbon films. The conditions for
changing the phase concentrations are due to the
fact that the formation of carbon films by plasma
methods the sub-cluster structure occurs (unlike
the sub-atomic growth of single crystals). Using
Raman spectroscopy makes it possible to control the
functional properties of the X-ray amorphous carbon
films, which determine the performance of devices
based thereon.

The report of A.Belyanin, V.Borisov and
M.Samoylovich was devoted to the impact from
thermal treatment on the structure of the carbon
films and the current-voltage characteristics of field
emission cathodes based thereon. An objective of
the emission electronics is to reduce the emission
barrier from the cathode surface. Field emission
means a significant reduction (up to 1-10 V/pm) of
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5° HanotexHonoruwu.

IKCnayaTauuoHHbIX XapaKTeEPUCTUK SMUTUPYIOLLUX
YrnepoAHbIX CNOeB TAKNX KaTOA0B.

B.EanvnHcoH c¢ coaBTopamu (MATWU - PITY
nm. K.3.UnonkKoBCKOro) npeacrtaBuna pesynbTaThl
nccnefoBaHNs aHTUMMKPOOHOW aKTUBHOCTU NOAU-
aTuneHTepedTanara ¢ HAHOCTPYKTYpPMpPOBaHHOM
MOBEPXHOCTbIO B OTHOLIEHNN KINHUYECKUX LUTaM-
MOB MUKPOOPraHU3MoB. AHafiIn3 KOIMNYeCTBEHHbIX
JaHHbIX MUKPOGHOro pocta nocne aKCNo3nUMmM Ha
pasnnyHbIX NONMMEPHBLIX o6pa3uax nokasal, 4To
AHTUMUKPOOHBbIV 3hdheKT 3aBUCUT OT BPEMEHU 3IKC-
no3vumMun KynbTyp LLITAMMOB C MOJIMMEPHbLIMU MNMEH-
KamMmu n ycnoBuii mMogudunumMpoBaHMa MNOBEPXHO-
CTM nonnmepa. B pe3ynbTaTte NpoBefeHHbIX MUccne-
[OBaHN NONy4YeHO NOATBEPXKAEHWE HAaNNnyunusa cTa-
TUCTUYECKN AOCTOBEPHON aHTUMUKPOOHOW aKTUB-
HOCTU MOANMULMPOBAHHBIX MOIMMEPOB B OTHOLLE-
HUN psaja Bo36yauTenen rocnUTanbHbIX MH(EKLWNIA.
MccneposaHuA B 3TOM HanpasfieHUU 6yayT npoaon-
>KEHbl KaK B OTHOLLUEHUMN pacLIUPeEHUA cneKTpa nonam-
MEpPOB C Pa3/IMYHbIMU PYHKLMOHANbHLIMWY XapaKTe-
pucTmkamu, Tak n 6onee NOAPO6GHOro paccMoTpeHUs
MexXaHM3Ma BO34elCcTBUA CHOPMUPOBAHHbBIX B pas-
NINYHbIX YCNOBUAX HAHOMaTepmanos Ha MUKpoopra-
HM3Mbl. 3TO NO3BONNT pa3pabaTbiBaTb HOBble nU3ae-
nna MegULIMHCKOTo HasHadeHus, mogndunymnposaTb
cyllecTByloWmMe, a TakXke aKTMBHO 60pOTbCA C rocnm-
TanbHbIMU UHEKLNAMN.

B coob6weHnn C.deaopoBa n coaBTOPOB paccMmo-
TPeHbl 3aKOHOMEPHOCTU (hopMUpoOBaHUA NPUNO-
BEPXHOCTHOrO C/I0A Ha MeTa/inoKepamuke, Mmoandu-
LMPOBaHHOIo NP MUKPONErMpoBaHMM HN3KO3Hep-
reTU4eCKMM CUNbHOTOYHbIM 3NEKTPOHHLIM MYYKOM.
YcTaHOBNEHO, 4TO B 60NbLWIMHCTBE Cly4yaeB paspy-
LLeHVE CUCTEMbI MOKPbITNE-MOAN0XKKA HaYMHaeTCA
C nnacTuyeckoin gecopmaynm Noano>XKKu B61M3N
rpaHuubl pasgena, Korga ata cuctema nogsepraetcs
Harpy>xeHuno. VI3aMeHNTb Hanps>XeHHOoe COCTOsAHUE
B MPUMNOBEPXHOCTHOM C/I0€ MHCTPYMEHTA N0o3BONseT
KoMnnekcHasa obpaboTka NOBEPXHOCTU C nocnefoBa-
TeNbHbIM MPUMEHEHNEM ABYX TEXHONOTNN N3TFOTOB-
NEeHnA CNnoMcToro KomnosuTta. NMonyvyaemMbli HOBbI
MaTepuan KOMNO3NLWOHHOIO TUNa xapakrepusyeTcs
coyeTaHMeEM BbICOKUX (DU3NKO-XUMUNYECKNX CBOWNCTB
MOBEPXHOCTHOr0O C/I0A U Heob6XoAMMbIX CBONCTB
OCHOBBbI.

N.KpaBeL, 1 Kofiern oTMeTUNU, 4YTo B NocnefHee
pecAaTnneTne CyWwecTBeEHHO BO3POC MHTEPEC K Npo-
6neme co3gaHusA YCTPOUCTB ANA HaHOMNOUAUKN -
HayKu, nsyyatwouler nosegeHne, cnocobbl KOHTPONA
M ynpaBneHNA OABUXKEHUEM XMNOKOCTU B KaHanax
HaHOMeTpOBOro pasmepa. Takue ycTpoilicTBa BOC-
TpeboBaHbl, Korga mccnefyemble 06bEKTbl MOTYT
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BakyymHas TexHuka

the electric-field strength required for the emergence
of the field emission of electrons. Prospects have
the improved characteristics of the emission-
electronic devices associated with the development
of layered non-glowing (field emission) cathodes
based on carbon materials including the crystalline
and non-crystalline ordered carbon phases. The
speakers pointed to the relationship between the
conditions for the creation (synthesis and subsequent
annealing) of various films of carbon materials and
the characteristics of field emission cathodes based
thereon. Using Raman spectroscopy makes it possible
to carry out non-destructive testing of the carbon
films and diagnose degradation of performance of
the emitting carbon layers of such cathodes.

V.Elinson et al (the Tsiolkovsky Moscow State
Aviation Technological University MATI) presented
the results of research into antimicrobial activity
of polyethylenterephtalate with a nanostructured
surface with respect to clinical strains of
microorganisms. An assessment of the quantitative
microbial growth data after exposure to various
polymer samples showed that the antimicrobial
effect is dependent on the exposure time cultures
of strains with polymeric films and the polymer
surface modification conditions. As a result of the
conducted research a confirmation of the statistically
significant antimicrobial activity of modified
polymers with respect to a number of pathogens of
nosocomial infections was obtained. The research
will be continued in relation to both the spreading
of polymers with different functionalities and a more
detailed examination of the effect of nanomaterials
generated in different conditions on microorganisms.
This will make it possible to develop new medical
products, modify existing ones, and actively fight
hospital infections.

The report of S.Fedorov and his colleagues provided
an insight into the patterns of formation of the near-
surface layer on the metal ceramic modified under
the microalloying conditions with a low-energy and
high-current electron beam. It has been established
that in most cases the destruction of the surface-
substrate system starts with the plastic deformation
of the substrate near the interface, when the system
is subjected to loading. The combined treatment of
surface with successive application of two layered
composite manufacturing techniques makes it
possible to change the state of stress in the surface
layer of a tool. The resulting new material of the
composite type is characterised by a combination of
high physical and chemical properties of the surface
layer and the required properties of the base.



Nanotechnologies.Vacuum technology

6bITb B3ATbl B O4EeHb ManbiX KoaMm4yecTBax, Hanpu-
Mep B cHeTumkax KynbTepa, npu aHaiMTUYECKOM
pasgeneHnn v onpegeneHU 6MOMoNEKYs, B HaCTHO-
ctn, 6enkos n AHK. Hanbonee nepcneKTUBHOM obna-
CTblO NMPUMEHEHUNA HAHOMNONAHBIX YCTPOWCTB CUUN-
TaloTCcA YCTPoiACTBaA NOTMKWN, KOTOPbIE NCMO/b3YOTCA
ONA HanpaBneHHOro nepeHoca MOHOB - HaHoOM NN -
Hble ANoAbl, MoJfieBble N 6UNONAPHBIE TPaH3NCTOPbI.
Ha coBpeMeHHOM 3Tane o4HOI M3 OCHOBHbIX 3agay
HaHOMNIONANKN ABNAETCA co3faHMe TeXHONorum
nony4yeHUs HaHOKaHanoB U NMOUCK HEOBXOAUMbIX ANA
3TOro MaTepumanos.

Pa3paboTaHHbIi cnocob co3gaHnsa KOMMO3UTHBIX
MembpaH c acMMMeTpuer NPOBOAMMOCTM Ha OCHOBE
CUHTEe3NpyeMbIX B Nnja3mMe MoJNMMeEPOB YHUKaNneH
M ap(heKTNBEH, TaK KaK TO/MIbKO OH N03BONAeT OpMU-
poBaTb Ha O4HOMN M3 NMOBEPXHOCTEN TPEKOBbIX MeM-
6paH c/noi, TONWNHY KOTOPOro MOXXHO N1erKO KOHTpPO-
nupoBaTb U3MEHEHNEM MapamMeTpoB paspsaga U Anu-
TeNbHOCTU BO34elCcTBUA nNna3mbl. BapbupoBaHue
MaTepuana NCXo4HOW MembpaHbl 1 MOHOMEPOB ANs
hopMmMpoBaHNA Ha ee MOBEPXHOCTU CNoA Nonnmepa,
aTak>Xe BO3MOXXHOCTb €ro MogNMULMPOBaHUA NyTeM
JonnpoBaHusa Ninm POTOOKUCIEHUSA B cllyyae 3feK-
TPOMpPOBOAALLNX MONNMEPOB MO3BOJIAET Monay4dyaTtb
60/bLIOEe pa3Hoo6pasve KOMMNO3UTHbLIX "MOA06HbLIX
nuopam" (diode-like) MemM6paH Cc LLMPOKUM CNEKTPOM
XapaKTepUCTUK.

H.TatapunHoBa n H.Mraspunos ns MNO®WN akcne-
PUMEHTanbHO YCTAHOBUNN YyXYALUEHUE 3NeKTPU-
YEeCKOM MPOYHOCTU BaKYyMHOro npomexkyTKa npwu
HanMumu pasIMYHOro poja BKAKOYEHUW WM nne-
HOK Ha MOoBepPXHOCTU 3neKTpoAos. CyuwecTBylowue
rmnoTesbl He MOryT 06BACHUTL Habnwgaemsble
XapaKTepUCcTUKN npeanpob6oriHoi NpoBOAMMOCTU
BaKyyMHOro npomexxyTka. lNpeanaraetca paccma-
TpuBaTb rpaHNLy CONPUKOCHOBEHUA BKAOYEHW
cMeTannom B BuAe Nopbl, MpoLeccbl B KOTOPOW noa-
Aep>xuBatoT TayHCEeHA0BCKUI paspsj B BaKyyMHOM
npomMe>KyTKe.

Mpynna yyeHblXx MITMCY mnm. A.N.EBoOKMMOBA,
cupmbl "Pycckasa cTtomaTtonorma" u HUUBT
M. C.A.BeKLINHCKOro paspaboTana HOBOE MOKPbITHE
13 Kapbuga KpemMHUA Ana 3awnTbl 3y6HbIX NPOTE30B
oT 6nofecTpyKummn. B HacTosLwee BpemMs B opToneam-
YECKOM CTOMAaTOoN0rMmM OCTPO CTOUT BOMPOC O 3alimTe
OT pas3pyLueHUss MUKpPoopraHnaMamuy 6asncoB CbeM-
HbIX 3Y6GHbIX NPOTE30B, N3rOTOBNEHHBLIX N3 MOJIUMED -
HbIX MaTepunanoB. JKcNepnMeHTalbHOE nccnegoBa-
HUe 3aWNTHbIX CBOWMCTB NOKPbLITUS U3 Kapbuga Kpem-
HnAa "MaHuupb"”, HaHeCeHHOro Ha o6pasubl NnacT-
mMaccbl "®TopaKc", nokasasio BO3MOXXHOCTb 3aLUThI
NoJIMMEPHbLIX MaTepuanos 0T MUKPOOPraHU3IMoB,

Ha koHtepeHynn "BakyymHas TexHuka, maTepuanbl U Tex-
Honorua"
At the conference "Vacuum equipment, materials and technology"”

L.Kravets and colleagues noted that in the last
decade significantly the interest in creating a device
for nanofluidics, the research area that studies the
behaviour, methods of monitoring and control of fluid
motion in nanometer-sized channels has increased.
Such devices are in demand where the items under
research may be taken in very small quantities, e.g.
in Coulter counters, the analytical separation and
determination of biomolecules such as proteins and
DNA. Logic devices, which are used for the targeted
delivery of ions, i.e. nanofluidic diodes, field
transistors and bipolar transistors, are considered
to be the most promising area of application of
nanofluidic devices. At the present stage one of
the main objectives in nanofluidics is to create a
technology to obtain nanochannels and search for the
necessary materials.

The developed method to create composite
membranes with the conductivity asymmetry based
on polymers synthesised in plasma is unique and
effective because it is only it that makes it possible
to create a layer, the thickness of which can be
easily controlled by changing the parameters of the
discharge and plasma exposure time, on the track
membrane surface. Variation of the initial membrane
material and monomers for creating a polymer layer
on the surface and also the possibility of modifying
it by doping or photooxidation in the case of
conductive polymers allows obtaining a large variety
of composite diode-like membranes with awide range
of characteristics.

N.Tatarinova and N.Gavrilov from the National
Research Nuclear University MEPhI through
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HanoTtexHonoruu.

B YaCTHOCTU, CTaPUNOKOKKOB. MoOKpbITHe Ha 100%
6e3onacHo 1A Yyenoseka.

Konnektue yyeHbix ns MI'TY nm. H.2.baymaHa
noa pykosogactsom HO.MaHunoBa npeacrtaBun
nabopatopHoe BaKyyMHOe HaHOTeXHoONOrnye-
ckoe obopypoBaHue, npegHasHavyeHHoe AnA 06y-
YeHUA CTY[AEHTOB W MpoBefeHWA wuccnegosa-
TenbCKMX paboT acnupaHTamm, obyvyatowmmmcs
no cneyunanbHocTAM 210100 "SneKTPOHMKA N HAHO3-
NekTpoHuka" n 152200 "HaHouH>XeHepusa". Ha kade-
Ape nMeeTca TEXHONOrMYecKoe U aHanuTnuyeckoe
o6opypoBaHue: manorabapmTtHas BakyymHas ycTa-
HOBKa MOAYNbHOro Tuna, KOpnycKynsapHo-nyyesas
BaKyyMHas yCcTaHOBKa, BaKyyMHas yCcTaHOBKa /A
HaHeCeHUs HAHOCTPYKTYPUPOBAHHBLIX YMPOUYHSAO-
WMX NOKPbITUM, CKaAHMPYOLWWIA 30HA0BbIA MUKPO-
ckon Solver Next, akycToonTn4yeckuin cnekTpodoTo-
MeTp, NMKoamnepmeTp.

M.BynbirmHa ns MIrTY mm. H.2.baymaHa paccmo-
Tpena OCO6GEHHOCTU M3MEPEHUA MUKPOTBEPAOCTU
TOHKWX MNEHOK pa3UYHbIMMN MeTodaMu WM rnpoa-
Hanmsnposana PakTopbl, BAUSAOLWME HA TOYHOCTb
OUEHKW. B yacTHOCTWN, NpOBefeHO CpaBHEHME ABYX
MeTo0B N3MEPEHNA MUKPOTBEPAOCTU TOHKOMeE-
HOYHbIX MOKPbLITUA: KNAacCMYeCKOro MUKPOUHAEH-
TUPOBAHUA U HAHOVHAEHTUPOBAHUA.

H.CmonaHoB c kKonneramu n3 MopaoBCKOro rocy-
JapCcTBeHHOro yHusepcuteta um. H.lMN.OrapeBa
nccnegoBan 31eMeHTHbIA, FTpaHynloOMeTpuUYecKui
1 a3oBbIf CcOCTaB YacTul, MONYyYeHHbIX U3 HU3KO-
TeMnepaTypHOI nNnasmMbl 4yroBoro paspsga npu pac-
Mbi€EHNN TUTAHOBOrO Katoda B BaKYYMHOW Kamepe.
YcTaHOBNEHa 3aBUCMMOCTb MaccoBOM 401N YacTul,
OT pa3mepoB BAnanasoHe 20-180 mkm. lNMokasaHo, 4UTO
MOPOLLUKN, NONYyYeHHble NMPU OCaXXAeHUU U3 HU3KO-
TemnepaTypHOW MeTannnyeckoi nnas3mbl, Mo 60nb-
WIVMHCTBY NPU3HaKoB ob6nagalkT cBOWMCTBaAMU, NpU-
CyW MMM HaHOKpPUCTaNNNYyeCKMUM MaTepuanam.
Ha ocHoBaHuKN nccnegoBaHMA CTPYKTYP M CBOUCTB
OCa>KAeHHbIX BAO/Ib NN1a3MeHHOro notoka martepua-
NnoB (KOHAeHcaTa 0KO0Mo Katofa, TOHKUX MNeHOK Ha
noanoXkKe, MbliNeBblX CTPYKTYP Ha CTeHKaX BakKy-
YMHOI Kamepbl), B paboTe paccMoTpeHbl BO3MOXK-
Hble MeXaHWU3Mbl 3BOMOLUN Nnasmbl OT KaTOAHOIO
NATHa A0 ee peKOMOMHaLUW Ha NOANOXKKE N CTEHKaX
BaKYyYMHO KaMepbl B YCNOBUAX HaNlOXKEHUS 3NneK-
TPUYECKOrO N MArHUTHOTO MONe.

B.EnuHcoH, A.1aMmuH (MATWU - PITTY nm. K.3.Uvon-
KOBCKoOro) un /l.Kpasey, (ONAN nm. I.H.®nepoBa) npu-
BeNN pe3ynbTaTbl UccnefoBaHNsA PU3NKO-XUMUYeE-
CKUX XapaKTepUCTUK MOBEPXHOCTU MONNITUNEHTE-
pehTanaTHbIX TPeKOBbIX MeMb6paH (M3TP TM) c HaHo-
CTPYKTYPUPOBAHHOW MOBEPXHOCTbI, B YACTHOCTMH,
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experiments established the deterioration of
dielectric strength of the vacuum gap subject to
various types of inclusions and films on the surface
of electrodes. Existing hypothesis cannot explain
the observed characteristics of the prebreak-down
conductivity of the vacuum gap. It is proposed to
consider the interface between the metal inclusions
in the form of pores, the processes in which support
the Townsend discharge in the vacuum gap.

A group of researchers from the Moscow State
University of Medicine and Dentistry, the Russian
Dentistry company and the Vekshinsky Research
Institute of Vacuum Technology developed a new
silicon carbide coating to protect dentures from
biodegradation. Currently the prosthetic dentistry is
faced an acute issue of protection from destruction by
microorganisms of the bases of removable dentures
made of polymeric materials. An experimental study
of the protective properties of silicon carbide Pantsir
(Carapace) put on Ftoraks plastic samples showed
it was possible to protect polymeric materials from
microorganisms, in particular, staphylococci. This
coating is 100% safe for humans.

A team of researchers from the Bauman Moscow
State Technical University (Bauman MSTU) led by
Yu.Panfilov presented the nanotech laboratory
vacuum equipment designed to educate students
and conduct research by graduate students
enrolled in the specialty 210100 "Electronics and
Nanoelectronics" and 152200 "Nanoengineering".
The Department has the process and analytical
equipment, i.e. a small-size modular vacuum
system, a particle-beam vacuum system, a
vacuum unit for the application of nanostructured
hardening coatings, a scanning probe microscope
Solver Next, an acousto-optic spectrophotometer
and a picoammeter.

N.Smolanov with colleagues from the Ogarev
Mordovia State University researched into the
elemental, granulometric and phase composition
of the particles obtained from the low-temperature
arc-discharge plasma during spraying of titanium
cathode in a vacuum chamber. The dependence of
the mass fraction of particles on sizes in the range
of 20-180 microns was established. It was shown
that the powders obtained by the low-temperature
deposition of metal plasma, for most traits exhibit
properties typical of nanocrystalline materials.
Based on the studies of the structure and properties
of the materials deposited along the plasma flow
(condensate around the cathode, thin films on
a substrate, dust structures on the walls of the
vacuum chamber) the paper examined the possible
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TONONOTMX MOBEPXHOCTU, NapameTpoB penbeda
M 3HEPrun NOBEPXHOCTU, a TaKXKe ee aHTUMUKPOOG-
HbIX CBOWCTB B OTHOWEHNN MY3EMHbIX LITaMMOB
MUKpoopraHnusmos. B pe3ynbTate npoBefeHHbIX
nccnegoBaHUii ycTaHOBNEHO, 4YTO NMPU HAHOCTPYK-
TypupoBaHMn nosepxHocTu NITH® TM 1 HaHeceHUN
nneHkn a-C:H (dbopmupoBaHMnM HAHOKOMMO3UTHOIO
MaTepuana Ha NoBEePXHOCTU) MOHHO-MNasMeHHas
obpaboTka OKa3sbiBaeT BO34eNCTBME B OCHOBHOM Ha
noBepxHOCTb M3TP TM, He3HaunTeNbHO BAUAA Ha
BHYTPEHHWI AnamMmeTp TPEKOB N HE U3MEHSASA UX CUM-
METPUYHOCTb. 3TO YBEINYMBAET Pecypc TPEKOBbIX
MembpaH, Hanpumep, NPV 0YNCTKe BOAbI, 3aTpyna-
HAA ob6pa3oBaHMe GMOMNNEHOK Ha X NMOBEPXHOCTH,
rge KOHUEHTPUPYIOTCA BblfeNeHHble N3 BOAbI MUKPO-
opraHm3mMbl. HaHOCTPYKTYpupoBaHHbI MN3TP TM
xapakTepnsyeTcd aHTUMUKPOGHOW aKTUBHOCTbIO
B OTHOLIEHNN MYy3elHbIX LUTAMMOB FpammnonoXm-
TeNbHbIX U rpamMmoTpuLaTebHbIX MUKPOOPraHN3MoB
M YCNOBHO-NATOrNeHHbIX rpuboB. AHTUMUKPOOHaA
aKTUBHOCTb B OTHOLUEHUU TPpamMnoioXUTENbHbIX
MUKPOOPraHM3smMoB 1 rpubos BNMCbLIBAeTCA N0 BENN-
Y HE B 3aBUCMMOCTb NMOMHOW MOBEPXHOCTHOW 3Hep-
rMmm n ee ANCNEPCUOHHOW cocTaBndaoWen oT Ton-
WWHbLI NneHKn a-C:H, npuyem Ana rpamMnonoxXu-
TeNlbHbIX MUKPOOPraHM3MoB OHa HabnogaeTca Takxke
npu TonwmHe nneHku Ao 100 HM. AHTUMKUKpPo6Hada
3aBucumocTb MNIT® TM B OTHOWEHWNN TpaMOTpPU-
LaTenbHbIX MUKPOOPraHM3mMoB HabnogaeTca npu
MeHbLIEM BPEMEHW HAHOCTPYKTYPUPOBAHUA, YEM
ana rnaTo.

Y4yeHble 13 MNMOBOMKCKOro rocyfapcTBeHHOro Tex-
HOJ/IOTMYECKOr0 YHUBEPCUTETA MoJ PYKOBOACTBOM
H.CyweHuoBa npegcrtaBuin NPoeKT Mo co3gaHuto
YHUBEpPCa/ibHOro aBTOMaTU3NPOBaHHOI0 BaKyyMHOro
KOMIMJ/eKca, CoOBMeLlaloLWwero Metoibl MarHETPOHHOTO
pacnblleHNsa U AYyroBoro ucnapeHus, c uenbto dop-
MMUpPOBaAHUA MHOTOKOMMOHEHTHbLIX MJIEHOK HaHo-
KpUCTaninyeckoro CTpoeHnsa pasinyHoro HasHade-
HUA, obnajgarwWnx 3agaHHbIM CTEXMOMETPNUYECKNM
COCTaBOM U CBOCTBAMW. YHUBepPCanbHOCTb COo34aBa-
eMoro KomMmmniekca onpegensieTcs, ¢ 04HON CTOPOHHI,
OFPOMHbLIM KOIMYECTBOM BO3MO>XHbIX KOMOUHaL Wi
OTAEeNbHbIX KOMMOHEHTOB B DOPMMPYEMOM MNEHOY-
HOM MOKPbLITUU, N, TAKUM 06pa3om, 601bLLINM KONMU-
4eCcTBOM pPa3HOBUAHOCTEN TaKUX MOKPbITUNA, C ApPY-
roii CTOPOHbI - MHTerpaumnen pasnyHbIX MeETOL0B
dhopMMpoBaHMA MOKPbLITUI B O4HOM TexXHONOorm4ye-
CKOM uUuKne. Kpome TOro, A4aHHbIA KOMMNAEKC MNO3BO-
NnAeT BeCTN hOpMMpPOBaHME MNNEHOK B aBTOMaTU3Npo-
BaHHOM peXXume c 60nbWMM Habopom TexHonornye-
CKUX CXeM, 4YTOo obneryaeT oNnTMMM3aLnNIO TEXHO/O-
rMyeckoro npowecca.
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mechanisms of evolution of the plasma from
the cathode spot before its recombination on the
substrate and walls of the vacuum chamber under
the conditions of application of the electric and
magnetic fields.

V.Elinson, A.Lyamin (the Tsiolkovsky Moscow
State Aviation Technological University MATI)
and L.Kravets (Flerov Laboratory of Nuclear
Reactions) presented the study of physical
and chemical characteristics of the surface of
polyethylenterephtalate track membranes (PET TM)
with a nanostructured surface, in particular, the
surface topology, and the parameters of the relief
and surface energy, as well as its antimicrobial
properties with respect to museum strains of
organism. The studies have established that when
the surface is nanostructured with PET TM and a-C:H
film applied (creating a nanocomposite material
on the surface), the ion-plasma treatment impacts
mainly the PETTM surface significantly influencing
the inner diameter of the tracks without changing
their symmetry. This increases the life of the track
membranes, for example in water purification, and
impedes biofilm formation on the surface thereof,
wherein microorganisms separated from water
are concentrated. Nanostructured PET TM can be
characterised by antimicrobial activity with respect
to gram-positive and gram-negative microorganisms
and opportunistic fungi. The antimicrobial activity
concerning gram-positive organisms and fungi fits
by size in the dependence of the total surface energy
and its dispersive component on the thickness of
a-C:H film, and for gram-positive microorganisms,
it can also be recorded when the film thickness is up
to 100 nm. The antimicrobial dependence of PET TM
with respect to gram-negative microorganisms can
be recorded with less time of nanostructuring than
for PET.

Researchers from the Volga State University of
Technology under the guidance of N.Sushentsov
presented the project of creating a comprehensive
automated vacuum system combining magnetron
sputtering and arc evaporation methods to create
multi-component films of nanocrystalline structure
for various purposes with a given stoichiometric
composition and properties. On the one hand, the
versatility of the developed system is determined
by a huge number of possible combinations of
individual components in the formed film coating
and thus a large number of variations of such
coatings, on the other hand, it is determined by an
integration of the various methods of coating in the
same process cycle. In addition, the system makes it
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B.CnenuyoB (MATU - PITY nm. K.3.LlmonkoBCKOro)
npegcTaBui TEXHONOTNYECKN KOMIMEKC ANs MeTan-
nu3auunm PynoHHbIX CYyNneprnopmucTbiX mMaTepuanos.
Llenb TeXHONOrMm coctouT B hOPpMUPOBaHNN CBEPX-
MOPUCTbLIX CNOEB BEHTU/IbLHbLIX MeETaNlNioB, KOTOpble
MCMNOMb3yOTCA B KayeCTBe 3/M1eKTPOAHbLIX MaTepu-
anos, a TakxXxe gnsa @oOpMMPOBaHUA CNOoA AU3INEK-
TPUKa C BbICOKUMUW AN3NEKTPUYECKO NPOHULaeMo-
CTbIO M MPOBUBHBIM Hanpsi>XeHnem. PopmmnposaHue
CBEPXMOPUCTOr0 HAHOCTPYKTYPUPOBAHHOIO C/os
BeHTuUAbHOro metanna (Al, Ti, Ta, n 1.4.), ctabunbHO
COXpPaHALLIEero CBOM napameTpbl B yCN10BUAX paboThbl
INEeKTPONNTUYECKNX KOHAEHCATOPOB, AOCTUraeTcs
NyTeEM OCaXKAeHWs napoB MeTanna Ha PYNOHHbIN
HocuTenb (anNtOMUHMEBYIO hONbry, NONNMEP U T.A4.)
B Cpefle aKTUBHOIo0 M UHEPTHOrO rasoB Npu cpeg-
Hem Bakyyme (10 210 3Topp). TexHonorua anpobu-
poBaHa B YCNOBUSAX CEPUIHOI0 Mpou3BOACTBa 3N1eK-
TPO/IMTUYECKNX KOHAEHCATOPOB Ha 3aBoge "KaTuoH"
(XMenbHULKNIA), a TakKXXe Ha OMbITHO-MPOMbILUEH-
Hom npowussoacTtee HAMBT nm. C.A.BekLWwMHCKOroO.

X MexAayHapoAHasa BbicTaBka "BakyymTex3kcno-2015"
W KOH(epeHuna "BakyyMHasa TexHuka, MaTepuanbl U TEXHONO-
rua" coctoaTca 14-16 anpena 2015 roga. A
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possible to make films in the automated mode with
awide range of process designs thus facilitating the
process optimisation.

V.Sleptsov (the Tsiolkovsky Moscow State Aviation
Technological University MATI) presented a process
facility for application of a metal coating on the rolled
superporous materials. The purpose of the technology
is to create superporous layers of valve metals that are
used as electrode materials, and create a dielectric
layer with high dielectric capacitivity and breakdown
voltage. Creation of a superporous nanostructured
layer of valve metals (Al, Ti, Ta etc.) stably retaining
their own parameters in the operation of electrolytic
capacitors is achieved by vapour deposition of metal
on the roll carrier (aluminium foil, polymer etc.)
in the medium of the active and inert gases at an
average vacuum (10 2- 10"3Torr). The technology
was tested in the serial production of electrolytic
capacitors at the factory "Cation" (Khmelnytsky) and
at the pilot production facilities of the Vekshinsky
Research Institute of Vacuum Technology.

X international exhibition "Vacuumexpo-2015" and the
conference "Vacuum equipment, materials and technology" will
be held on 14-16 A pril 2015. A
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