ALTERNATIVE ANODISING PROCESSES FOR ALUMINIUM AND 2024
ALUMINIUM ALLOY

J.C.S. Fernandes?, R. Picciochi?, M. Da Cunha Belo?, T. Moura e Silva®,
M.G.S. Ferreira®’, L.T.E. Fonseca®

& Instituto Superior Técnico, Department of Chemical Engineering, 1049-001 Lisboa, Portugal
® Instituto Superior Eng. Lisboa, Dept. of Mechanical Engineering, 1950-062 Lisboa, Portugal
° University of Aveiro, Dept of Ceramics and Glass Engineering, 3810-193 Aveiro, Portugal
4 CECUL, Faculty of Sciences, University of Lisbon, 1749-016 Lisboa, Portugal

Publicado em: CD de Comunicacdoes e Actas do CORROSION 2005 - International
Conference "Science and Economy", Varsévia, Pol6nia (Junho 2005)

Abstract

The aim of this work is to show progresses reached with an alternative anodising process for
aluminium and aluminium alloys, based in sulphuric/boric baths, under different operating
conditions. Traditional processes of chromic acid anodising and sulphuric acid anodising
were used as reference.

The corrosion resistance of the anodised materials was determined by electrochemical
impedance spectroscopy and outdoor exposure. The present results show that a good
protection is achieved with the sulphuric/boric process.

The structure of the oxide films formed on AA2024 with the different anodising processes
and its dependence on the anodising and sealing parameters were investigated by scanning
electron microscopy and transmission electron microscopy and compared in order to
interpret their corrosion performance. The films formed on commercial aluminium using the
same anodising conditions were also investigated, as a way for assessing the influence of
the alloying elements.

Photoelectrochemical spectroscopy and capacitance measurements were used to assess
the electronic properties of anodic oxide films formed by the different processes, in order to
obtain information on the electronic structure of these films. The results obtained indicate that
the oxide films formed on aluminium show a semiconductive behaviour, with bandgap
energies that are identical for the oxides studied, despite their different characteristics.
Moreover, from the capacitance measurements performed on commercial aluminium it is
possible to ascribe an n-type semiconductive behaviour, in accordance to the literature.

It was found out that capacitance measurements may be used as a valuable technique for
the assessment of the quality of anodised layers, allowing the distinction between an efficient
and an inefficient sealing. Therefore, they may be used to predict the corrosion resistance of
these materials.



