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Abstract 
Aircraft aluminum alloys such as AA2024 are susceptible to severe corrosion in aggressive 

environments because of its heterogeneous microstructure. Chromate conversion coatings (CCC) 

are usually applied as the state of the art pre-treatment for corrosion protection of these alloys.  

However, since chromates are hazardous and carcinogenic, there is need for environmentally 

safe alternatives. Sol-gel coatings are environment-friendly barrier coatings that have been 

studied for corrosion protection of metals and alloys. In the present work, sol-gel nanocomposite 

coatings are developed using a mixture of methyltriethoxysilane (MTEOS) and colloidal silica. 

They are doped with an inorganic corrosion inhibitor like cerium nitrate and applied on Alclad 

AA2024 by spray-coating technique. The sol-gel process parameters were optimized to obtain a 

uniform pore-free and crack-free coating. Coated coupons were characterized by FESEM and 

EDX. Corrosion resistance of the sol-gel coatings in 3.5% NaCl solution was evaluated by 

potentiodynamic polarization technique, electrochemical impedance spectroscopy (EIS) and 

Neutral Salt Spray test. The corrosion current density values (icorr) of the MT-CS sol-gel coatings 

were much lower than that of the uncoated substrate. Incorporation of cerium nitrate into the 

coating decreased the icorr value further. Coating with 2000 ppm cerium nitrate exhibited the 

lowest corrosion current density value of 0.011 μA/cm2. The optimized sol-gel nanocomposite 

coating was applied on (10 x 3 inch2) size samples and subjected to salt spray test as per Mil- 

specifications. EDX analysis of the coating near the pit area revealed the increase in cerium 

concentration due to the migration of cerium inhibitor indicating self-healing effect. A 

comparison with the performance of commercially procured Boe-gel coated surface and CCC is 

made.  The developed coatings proved to render excellent corrosion protection when compared 

to Boe-gel and CCC. 
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