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ABSTRACT

Sol gel nano ceramic coatings have been applied on stainless steel to develop
their biological characteristics and increase resistance to corrosion and wear. In this
work nine electrochemical parameters were calculated, adopted to set a
comprehensive evaluation map for protective properties of the coatings obtained
based on occurrence degree of cracks, porosity, general and localized corrosion by
using d.c. Potentiostate utilized for measuring the polarization curve in 3.5% NaCl
solution at 25°C for a single alumina layer deposited on stainless steel specimens
by the dipping technique from four solutions containing different alumina
concentration 0.25, 0.26, 0.61 and 0.93 mole/liter prepared by dissolving aluminum
isopropoxide in water, the coats were then heat treated to 600°C. The results
showed the possibility of obtaining clear protective properties that facilitate the
comparison between the types of thin coatings deposited on the surfaces of the
stainless steel by sol gel method.

Key words: Sol-gel, Coatings, Corrosion, Thin films, Alumina, Electrochemical
Polarization, Porosity.
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AL,O3; Conc. Rps Rp | Ecorri | Ecorrz | AEcorr ba P

in coating sol | kQem?® | (kQem? V) V) M| (V)| (%)
(m/l) 0 )

0.0 4.21 -- -- | 0.4949 -- 1 0.176 --

0.25 5.25| 0.3230 0.1719 8.46

0.36 10.65 | 0.3568 0.1381 6.49

0.61 17.58 | 0.3165 0.1784 2.32

0.91 17.36 | 0.3270 0.1679 2.70

(5)3 (3) Bl ‘j)h ENE e PO el g& Gl gadl) 3..wu ludal @‘U\J o (2) ‘é) Jeaall
. (6)ad) Aaauaall Aidlally

AL,O; I, I, P% P% i P% % error
Conc. (nA/c (pA Fro Fro (nA/c From between
In m2) /lcm2) m m m2) | eq.(6) | eq.(6) & (3)
coating eq. eq.
sol. (5) 3)
(mol/l.)
0.25 80 310 25.81 | 846 |26 8.39 0.83
0.36 65 20.97 [ 649 |20 6.45 0.62
0.61 35 1129 1232 |7 2.26 2.26
0.93 53 1710 | 2.70 |9 2.90 7.40
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