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ABSTRACT 

This work deals with nanoalumina coatings by using atmospheric plasma spraying method to improve the corrosion resistance 

of pure AA7075 alloy. Corrosion protection ability has been studied for uncoated and coated specimens by optical microscopy (OM) 

and Potentiodynamic polarization methods in 3.5% NaCl. Corrosion parameters havebeen measured to know the protection efficiency 

of nanoalumina coatings. It is found from the polarization graph that the new alumina coatings have good corrosion protection efficiency 

especially for coating pure Al.It is also found that the uncoated Al samples react with the corrosive medium and undergo the corrosion.  
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INTRODUCTION 

Aluminium, a very reactive metal, forms a thin solid protecting film of oxide which prevents the further corrosion of the 

material. However, in contact with solutions containing complexing agents, aluminum undergoes localized corrosion. Over the years 

there are many protection methods have been developed to prevent the metals and alloys against corrosion, the most important methods 

are coatings with more or less noble metals. Nanotechnology gives new field to apply nanocoatings to protect many metallic 

surfaces.These nanomaterials offer prospects of novel, and even size-dependent properties that lead to application potentialities in 

optical devices and  microelectronics. 

While Jinda et al. in 2003 studied coating gold nanoparticle surfaces with peptide molecules which expand the application 

potentialities of these nanomaterials in biomedical sciences. The chiral integrity of each amino acid is maintained and the high coupling 

efficiency could be achieved in the peptide elongation route for coating gold nanoparticles.  

Sheng et al. in 2003 studied ultra-fine Al2O3, ZrO2 and SiC powders to co-deposition with Ni by electroplating from a nickel sulfamate 

bath. An electroplating additive Na3Co(NO2)6 can promote the co-deposition of the SiC particles, but the Al2O3 and Al2O3 particles 

can form composite layers without the assistance of the additive. 

MATERIALS AND METHODS 

             In this investigation,the AA7075 alloy was taken and its surface was polished using lathe machine. This provides good sticking 

of nano alumina particles in the alloy. The polished surface was first cleaned by acetone  [6]. Then it is cleaned using diluted nitric acid. 

Optical microscope image was taken to view the surface. It’ll be helpful to compare the surface properties after the corrosion 

study.Spraying can provide thick coatings over a large area at high deposition rate until desired coating obtained the Sprayed aluminium 

metal was dried in drier at 80⁰C for 1 hr. Then optical microscopy was taken after coating.  

 
Fig. 1. potentiostat / galvanostat – cell assembly 

 

Electrochemical Characterisation:The standard three electrode cell assembly was used, nano alumina coated  Aluminum alloy 7 

series  act as working electrode with an exposed area of 1 cm2, platinum wire act  as counter electrode and a saturated calomel electrode 

(SCE) as reference electrode. Prior to each electrochemical experiment, this working electrode was mechanically polished and cleaned 

in 1:1 acetone/ehanol mixture and diluted nitric acid to remove impurities, and then dried in air. The electrochemical corrosion studies 

of the uncoated and coated Al alloy substrates were investigated in 3% NaCl solution by potentiodynamic polarisation measurements. 

The potentiostat (model PGSTAT 12, Autolab, The Netherlands B.V.) was controlled by a personal computer with dedicated software 

(GPES version 4.9.005). 

Optical Microscopic Images: This images show the surface photography of aluminium metal. Three photos were taken. Fig.2 (a) 

shows the image of aluminium 7xxx series alloy.  Fig 2 (b)   shows the image of nano alumina powder coated aluminium 7xxx series 

alloy. It is concluded that the nano alumina particles stick to the aluminium 7xxx series alloy. 

Before Coating: Optical microscopic image was taken to see the suface of the aluminium 7xxx series alloy. The polished surface was 

shown in the figure 2 a,b. 
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Fig.2. Optical micrograph image (a)before (b)after coating 

 

After Coating: This optical microscopic image was taken in order to ensure whether the particles stick to the alloy or not. 

Corrosion Studies 

 
Fig. 3 Potentiodynamic polarisation curves for uncoated and Nanoalumina coated Al alloy substrates in 3% NaCl solution 

  

The potentiodynamic polarisation curves for uncoated and nanoalumina coated Al alloy substrates in 3% NaCl is shown in 

Fig. 3. An analysis of these potentiodynamic polarisation curves showed the positive shift in the corrosion potential (Ecorr) and substantial 

reduction in the corrosion current (Icorr) of the Al alloy due to the chemically synthesised nanoalumina coatings, which indicates  good 

protection efficiency of the nano alumina coating over Al alloy surface. 

CONCLUSION 

Aluminium 7xxx series alloy (AA7075) is a most wanted material in ceramics. These alloys have low corrosion resistance in 

the friction stir welded part. So improvement of corrosion resistance will be a great pleasure to aero space industries. In this project 

work we tried to improve the corrosion resistance of aluminium 7xxx series by giving coating of nano alumina powder.  

The polarisation studies revealed that the corrosion potential of the nanoalumina coated Al alloy substrates shifted nobler 

direction than the uncoated substrates. This indicates that the strong adherent and inhibition effect of the nanoalumina coating over Al 

alloy surface. Hence, the nanoalumina coating provides good corrosion protection and it can be considered as a potential coating material 

to protect Al alloy against corrosion in chloride medium. It is hoped that this result would be a big boon to Aero space industry.  
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