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CUPRINS

Metoda Arcului Termoionic in Vid (TVA);
Filme GMR/TMR multistrat ;
Filme tribologice

Filme pentru tehnologii nucleare



‘ Principiul metodei arcului termoionic in vid (TVA) ‘
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Optimizarea parametrilor plasmei TVA

FORMA PLASMEI SI
CONTROLUL ENERGETIC AL




Optimizarea parametrilor plasmei TVA I

Caracteristicile I-V ale unei plasme TVA in vapori de Ag si Cu, pentru
diferite distante intre anod si catod, curentul pe filament fiind constant
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Optimizarea parametrilor plasmei TVA I

Caracteristicile I-V ale plasmei TVA in vapori de Ag si Cu pentru
diferiti curenti de filament, distanta anod catod fiind constanta
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PRINCIPALELE AVANTAJE ALE METODEI
TVA

Puritatea ridicata a straturilor (datorita vidului
inalt in care se efectueaza depunerea)

Filmele cresc din plasma creata in vaporii puri
ai materialului depus;

Filmele sunt bombardate continuu de ioni
energetici de aceeasi natura cu cei ai filmului
depus;

Energia ionilor poate fi controlata prin reglarea

temperaturii catodului si tensiunea anod -
catod






Depuneri Multistrat I

Sistemul Anodic pentru depunerea multistrat
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Depuneri Multistrat I
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Depuneri Multistrat




Depuneri Multistrat I

Sticla/ Siliciu

Co + Cu + MgO




Depuneri Multistrat I




Analizele S
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Concentratiile masice ale fiecarui material in parte
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u(v)

Masuratori electrice efectuate pe probele multistrat
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Masuratori MOKE efectuate pe probele multistrat
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Masuratori MR pe probele multistrat
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Masuratori MR pe probe multistrat
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FILME GRANULARE MAGNETOREZISTIVES



Microscopie de forta magnetica (MFM):
filme Fe-Cu

Topographic AFM image of a Magnetic domain distribution in
Fe-Cu film (B) a Fe-Cu film (B)
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Magnetic domains distribution of a Fe-Cu film
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The decrease of the TMR effect after the thermal treatment is caused by:

-Strong oxidation of magnetic grains
-Partial percolation

1,5



HRTEM images on Co — MgO granular TMR films:
b) As deposited
c) Thermally treated

Observation: formation of large crystalline magnetic domains during the thermal
treatment



Filme compozite
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TVA Plasma Symmetry




Wear scar on C-W film AFM of the wear track
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Film characterization
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Coefficient of friction
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09F
. Substrate, stee| —m—
0.8F
0.7F
0.6F
05F
- - ——C-W 1N Load
0.3F C-W 5N Load
0.2F ﬂ" Bearing ball: 6 mm diameter
I ; Sliding radii: 6mm, 8 mm
01k (U

0 2 4 6 8 10

Sliding distance., m



Sample
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(DLC) structure
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Rhombohedra structures of the film with following

parameters: a = 0.25221 nm, ¢ = 4.3245nm (ASTM pattern:
79-1473) corresponding to diamond/carbon.



Coefficient of friction
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Coefficient of friction

Coeffticient of friction C-Ni
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High resolution image of grains in the upper layer: in most of the grains a
crystalline structure is visible, while the surrounding matrix i1s amorphous.



2 nm

High resolution image of grains in the upper layer: in most of the grains a
crystalline structure is visible, while the surrounding matrix i1s amorphous.



Aplicatii in tehnologia fuziunii nucleare

Acoperiri cu beriliu pe metale
(Inconel si Nichel)






Primul perete ITER &
Materiale pentru
Divertor

~700m? Be first wall :
low Z + Oxygen getter

~ 100m? W Baffle/Dome :
low erosion, long lifetime

~ 50 m? CFC Divertor Target
no melting, C good radiator
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Sectiune transversala in “caramizi inteligente”
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Fig. 16 TC28, 50 cycles of 3.5 MW/m*® for 10s, optical image.
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2.84e-3 Pa  catalin.luculescu@inflpr.ro
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Concluzii

Folosind metoda TVA (arc termoionic in vid) s-
au obtinut filme nanostructurate,
functionale cu aplicatii in:

Electronica (filme magnetorezistive)
Mecanica (lubrifianti solizi)

Tehnologii nucleare (filme compacte pentru
acoperirea peretilor instalatiilor de fuziune)



