AEROSPACE

FILTERED VACUUM-ARC PLASMA SOURCE
FOR HIGH QUALITY COATINGS

Description

Developed a cathodic vacuum arc plasma source with a
magnetic filter that turns the plasma stream 90°. T-shaped
plasma duct with a system of intercepting screens and fins
provides a significantlly higher degree of absorption of
macroparticles when compared to conventional "torroidal”
filters (more than an order of magnitude). A small ratio of
curvature radius of the plasma duct to its inner radius, a
large diameter of the plasma guiding channel (200 mm),
and an optimal geometry of transporting magnetic fields
ensure a high throughput of the filter — up to 55 %. Filtered
plasma source proposed may be used in new vacuum-arc
industrial setups for the ion plasma processing of mate-rials
including deposition of high quality coatings.

Innovative Aspect and Main Advantages
Efficiency of the main versions of known systems and our
results
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The ratio of the total ion flow at the channel exit to the dis-
charge current (7;/1;) — the system efficiency coefficient —
is commonly assumed to be the criterion of plasma passage
efficiency through the system as a whole (generator + filter).

Areas of Application

Filtered vacuum-arc plasma source described can be used

for the following coating deposition: DLC, metals (Ti, Cr,

Nb, Mo, Cu, Al, etc.), alloys, nitrides, oxides, carbides,

composites, multilayers.

Such coatings can be used as:

—  wear-resistant coatings at surfaces of fine mechanic ele-
ments (hydrodynamic and electrostatic supports of
gyroscopes and centrifuges, pistons of fuel pumps, etc.);

—  decorative coatings;

—  hard protective coatings on magnetic and optic devices;

—  transparent conducting oxide films in solar sells;

—  low-e films on architectonic glass;

—  protective biologically indifferent coatings;

—  "back-end" metal layers in ultra large scale integrated
circuits.
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Fig. 1. T-shaped filtered vacuum-arc plasma source for diamond-
like coating (DLC) deposition. Coating deposition rate is 6 um/h
at the diameter 20 cm
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Fig. 2. Elements of the gas dynamic bearing with DLC coatings
(convex hemispheres) and with TiN coatings (concave hemi-
spheres)

Above mentioned filtered plasma source may be used:

— in new vacuum-arc industrial equipment for the ion
plasma processing of materials including deposition
of high quality micro- and nanostructural coatings;:

—  when upgrading of existent vacuum-arc equipment
for widening their technological potentiality; -

—  for high quality coatings deposition processes in ma-
chine building, fine mechanics, microelectronics, op-
tics, automobile industries, etc.

Stage of Development
Prototype available for testing; patented in USA.
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AEPOKOCMIYHI TEXHOJIOTIi

BUCOROIIPOAYRTUBHE BARKY YMHO-IYTOBE /I;KEPEJIO

DOIJIBTPOBAHOI IINTASMU

022150 nponosuuii

Po3pobJieHe BaKyyMHO-YTOBE JKEPEJIO TIa3MU 3 MarHiT-
HuM (BLIBTPOM 3 BisxusierHsm crpymy Ha 90°. T-oaiGHuit
MIa3MOBIJ| 3 HAOOPOM eKpaHiB i pebep A1 mepexoIIeHHs
MiKpOYacTOK 3abesrieuye Oijiblll BUCOKY, Y IOPIBHSAHHI i3
3BUYAHUM "TOPOifanbHUM" (DiJIBTPOM, CTYIiHb OUMIIEH-
Hs1 mtasmu (GLIBII HIK HA HOPSIIOK BesimuwnHu ). HeBesnke
CITIBBI/IHOIIEHHS Pajiiyca KPUBU3HM ILJIA3MOBELyUOTO Ka-
HaJIy /10 HOTO BHYTPIITHBOTO Pa/iyCy, BEIUKNH liaMeTp Ka-
Hauy (200 MM) it onTuMizoBaHiI MarHiTHI 10JIs1 3a6e31euy-
10Th BUCOKUH KoeDimieHT mporyckanus diasrpa 10 55 %.

Innosauitinuii acnexm ma ocnoséni nepesazu
EdextuBHicTh BiIOMUX cUCTEM y HOPIBHAHHI 3 HAIIMMU
pe3yIsTaTaMu
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I,/1,; — cucremuuii xoedirienT edextuBHOCTI; [; — iIOHHMI
CTPYM Ha BUXOJI Jzkepena, I; — cTpyM JIyru.

Iany3v 3acmocyeanns

Jlskepesio TIa3Mu, Mpo sike HAeThesA, MoKe 6YTH BUKOPUC-

TaHe JJIst 0CAKEHHS IIIBOK 3 aIMa30I0AiGHOr0 BYTJIEIO,

3 metasis (Ti, Cr, Nb, Mo, Cu, Al, Cr, Zr, Ta in.), cruiasis,

HiTpUAIB, KapOiAiB, OKCUAIB, KOMIIO3UTIB Ta Garatomapo-

BUX MOKPHUTTIB. 3a3HaueHi MIiBKU MOKYTb OYTH BUKOPUC-

TaHi B SIKOCTI:

—  3HOCOCTIMKMX MOKPUTTIB Ha JleTalgX TOYHOI MeXaHi-
ku (esleMeHTaxX Ti[POAMHAMIYHUX Ta eJIeKTPOCTaTUY-
HUX OIOP TiPOCKOIIIB Ta IeHTPU@yT, MIyHKepiB ma-
JINBHUX HACOCIB Ta iH.);

—  JIeKOPAaTUBHUX ITOKPUTTIB;

—  TBepAUX 3aXUCHUX MOKPUTH MATHITHUX 1 OMTHUYHUX

MPUCTPOIB;

—  TIPO30PHX 3aXMCHUX IJIIBOK B YapYHKaX COHSYHUX
Garapei;

—  MeTaJIeBUX MIAPiB B BEJIMKUX IHTEIPAJIbHUX CXEMax
MiKPOEJIEKTPOHIKH;
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Puc. 1. BakyymHo-ayroBe mkepeso mwiasmu 3 T-nonionnm §isr-
POM ISl OCA/I’KeHHsI anMa30-noAiounx mokpurriB. IIBuakicTs
OCa/[’KeHHS TIOKPUTTSI CTAHOBUTh 6 MKM/TOJ Ha IIONLY JiaMe-
TpoMm 20 cm

Puc. 2. EjxemenTy razoiMHaMiyHUX MiJIIMIHUKIB 3 aJMa30M0-
i0HuM nokpuTTSIM (onykui Ha niBedepu) ta 3 TiN nokpurTsIM
(yBirnyri Ha niBcepn)

J5Kepesio TIasMu, o PO3IJISIAAETHCS, MOKEe OYTH BUKOPU-

cTaHe:

—  npu MojepHizalii icHy4oro obJaHaHHS 3 METOH
PO3IINUPEHHS HOTO TeXHOJIOTIYHUX MOKINBOCTEH;

— I 3iHCHEHHS TPOIECIB OCA/’KEHHS BUCOKOSKIC-
HUX OKPUTTIB B MAIIUHOOYIYBaHHI, TOUHOMY TIPUJIA-
N00ylyBaHHI, MIKPOEJIEKTPOHILl, ONTHIL, aBTOMOOL/Ib-
Hill MPOMUCJIOBOCTI 1 T. TI.

Cmadis po3pooxu

IIpororun s BunpoGysanb; natentyBants B CIITA.

Konmaxmmna ingpopmauis

Hamionanbnuit Haykosuit Ilentp "XapxkiBcoknii isuko-
TexHiunuit inctuTyT"

ByJ1. Akazemiuna 1, Xapkis 61108, Ykpaina
Crpenpautpkuii Bonogumup €BreniiioBng

Tex./ dpakc: + 38-057-3356561.

E-mail: strelnitskij@kipt.kharkov.ua

71



