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Al aloys are often surfacetreated in order to improve
mainly the corrosion resistance and to establish an
adequate base layer for organic coatings. Chromium
oxide and chromium phosphate layers have been applied
for yeas providing excdlent performancefor awide
variety of applicaions. But as chromates are toxic and
carcinogenic, aternatives are proposed such as
zirconium-titanium oxide films, silane layers, self
assembling molecular layers,.....

The objedive of our study isto investigate the
film formation mechanism on the duminum substrate. It
is clea from several studiesthat the mrrosion and
adhesion performance of the coated aluminum systemis
related with the pretreament and the conversion cycle,
used to form passive layers on the duminum alloys prior
to the organic painting. The gproach used in these

studiesisto integrate dl aspects;, meaning aluminum all oy
history, pretreament cycle, composition of the mnversion

bath, and formation of the resulting thin film on the
aluminum substrate. Therefore we mmbine in-situ
eledrochemicd investigations based on e.g. open circuit

potential measurements, ring — disc current measurements

and impedance data with ex-situ surfaceanalysis
investigations.

In the work it was found that the surface
charaderization based on techniques such as XPS, AES,
Tof-SIMS gives primordial information. However these
methods are time consuming, require ahigh vacuum and
the number of measurements that can be aguired are
often limited. Therefore it will be shown how converted
Al surfaces can be usefully charaderized by means of
their refledive properties. The major opticd technique
applied is Spedroscopic Elli psometry (SE) which
measures the polarization change of light dueto
interacdtion with the sample surface Itiscdled

spedroscopic if the measurement is performed at various

wavelengths. Accurate charaderizations have been
obtained for different film thicknesseven for chromium
free onversion films of only afew nm thick. However,
VIS-SE fails to give unambiguous chemicd information
due to the absenceof charaderistic feaures, e.g.
absorption’s, in the opticd properties of the investigated
materials. The same systems have been analyzed in the
infrared. Inthiscaseit isfoundthat the FTIR refledion-
absorption technique (FTIR-RAS) enables the dired
elucidation of the moleaular composition of the various
coatings without any prior sample preparation. An

original approac has been followed by the use of the new

infrared Spedroscopic Elli psometry technique (IR-SE)
which combines the alvantages of VIS-SE to the
charaderistic chemicd information reveded by FTIR-
RAS.
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