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Designs of filters
The industrial requirements to plasma filters

Our design of filter for cleaning of carbon
and chrome plasma
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Cutting tools for non-ferrous
materials

Motor components
Machinery parts
Industrial knifes and cutters
Tools for textile industry
Biomedical technology
Microelectronic
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The major obstacle for broad application of
vacuum arc plasma technology is the presence of
micro- and nanopatrticles in the plasma.

Macropatrticle sizes are often quoted to be in the
range of 0.11 10 mm.
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Image of arcing vacuum arc carbon plasma .
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Designs of magnetic filters
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- Developed by Aksenov et al. in 1970s

- Anders and Brown proposed 90Aduct filters with optimized
bias (+20 V), with the system coefficient of 2.5%.

- Storer et al. proved that the plasma density in the filter drops DC arc 90°-duct
exponentially with the path length of the filter. source

One important parameter of the filter is its plasma transport
efficiency called csystem coefficientq k=l fiered/larc-
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450 - Knee-filter 45°-knee filter
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-This concept has been realized by Falabella DC arc source
and Sanders( Patent US = 5,729,723.
Jan.18.1994 )

-With optimized bias (about +20 V) and
magnetic fields (of the order of 5mT - 20mT),
system coefficients of 45Aduct filters was 3%.

-Now commercially available from
Commonwealth Scientific Corporation,
Alexandria, VA
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Segmental filter for pulsed high—current—arc
(HCA) HCA

-The segmental filter was developed at the Fraunhofer Institute.

-The segments configured in 30Aduct that may be combined to
304 60A 90A etc. particle filters. /

-With magnetic fields of the order of 20mT - 80mT, the system 30°-segments
coefficients of 120Aduct filters amount to 7% of the arc current.

-An industrial standard technology based on a modular concept filtered plasma
has been developed (electronic production in cooperation with
IBM).
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Rectangular 90Aduct filter a —
The rectangular large area filtered arc Hﬁ
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source LAFAS was developed: 5 Sl U 17 Ve
- patent in the USA by Gorokhovsky 1

- patent in the USA similar design Welty. = = s o 8 O
With magnetic fields of the order of 5mT, j_.:_l;“___ (Yo, mmm—r
system coefficients of 90Aduct filters Z = -» y

amount to 2,5%. =L =

Now commercially available from B \% %
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T-shape filter (Work within the project in Radom )

cathode
- Design was proposed by Aksenov and Strel'nickij ' ode
- With optimized bias (about +20 V) and magnetic T chamber
fields of the order of 15mT, the system coefficients of i \ ' \
T-shape duct amounted to 5,5%. st e
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Initial design of the filter

No of coil 1 2 3 4 5 6 7 8

Cathode
A70 mm
d=130 mm

Current of

coil[ ¢ 1]

30mT

23 mT

A70 ' ‘ A 45

27

10 mT

15mT
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1 Final design of the filter
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. (a)
S-shape filter
-Vacuum system with two off-plane double e Sputer
bend (OPDB) filters developed at AN
Nanyang Technical University Singapore.
-With optimized bias (about +15 V) and
magnetic fields of the order of 40mT, the
system coefficients of S-shape duct —
filters amount to 1,4 -1,7%. UJ%

-Now commercially available from
Nanofilm Ltd. in Singapore.
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Straight filter

With magnetic fields of the order of 7mT,
the system coefficients of linear-shape
duct filters aamount to 8%.

(-] (o)) =

1- anode; 2- graphite ring; 3- electromagnetic coil;
4- baffle; 5 and 6, -insulators; 7- graphite cathode
— (shaped cathode which differs from the standard conical
recess in its central part); 8- cathode holder; 9i 12- joint
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Freestanding 90° filterornopen ar c hfiltérect ur e o

The current through the filter coil must be high to obtain a magnetic field of, say, 10 mT
or more. The system coefficient of 0.6% is reached.
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