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Abstract: The corrosion behaviour of commercially used aluminium engine block and piston were investigated 
in 0.1M NaCl solution at room temperatures. The study was done by electrochemical method, using Tafel 
polarization and electrochemical impedance spectroscopy (EIS) techniques. The surface was characterized by 
optical microscope and scanning electron microscope (SEM). The results indicated differences in the charge 
transfer resistance of engine block and piston alloys. The current density (Icorr) of engine block material showed 
higher value than that of piston material. The corrosion potential (Ecorr) and pitting corrosion potential (Epit) of 
piston material were shifted to the more noble direction. In aluminium piston alloy there seems to be uniform 
surface pits formations which are in fewer amounts as compared to those in engine block alloy. The corrosion 
performance of aluminium piston alloy was found to be higher than that of aluminium engine block due to the 
presence of Ni and lower percentage of Fe in aluminium piston alloy. 
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INTRODUCTION  

Aluminum alloys with silicon as a major alloying 
element constitute a class of material, which provides the 
most significant part of all shaped castings manufactured, 
having a wide range of applications in the automotive 
and aerospace industries1,2. This is mainly due to the 
outstanding effect of silicon in the improvement of 
casting characteristics, combined with other physical 
properties such as mechanical properties and corrosion 
resistance. Recent articles on Al-Si alloys have reported 
that coarser dendritic structures yield higher corrosion 
resistance than finer dendritic structures, and that this is 
associated with the morphology of the interdendritic 
eutectic mixture. It was also reported that the silicon 
content is another important parameter affecting 
mechanical and corrosion resistances3,4. Corrosion is the 
gradual chemical or electrochemical attack on a metal by 
its surroundings such that the metal is converted into an 
oxide, salt or some other compound which results in loss 
of strength, hardness, toughness and other desirable 
mechanical properties. All corrosion reactions are 
electrochemical in nature and depend on the operation of 
electrochemical cells at the metal surface5-7. The 
corrosion resistance of aluminum is attributed to an 
exceptionally stable oxide film that forms on its surface. 
This film is resistant to attack from water and oxygen in 
a wide range of temperatures and pH levels, making 
aluminum alloys useful in a variety 

 
 
of environments. The adsorption of aggressive ions such 
as Cl- into the faults in the protective film, and their 
penetration and accumulation in these imperfections is 
considered one of the triggering factors of the process of 
nucleation of pitting8,9. In addition, another factor which 
is associated with the susceptibility of aluminium to 
pitting corrosion and other forms of localized corrosion 
is the electrochemical nature of the intermetallic 
phases10. As a result, often the corrosion behavior can be 
correlated with the difference in potential between the 
matrix and the intermetallic compounds present in the 
alloy11.  

Corrosion studies of aluminium and aluminium 
alloys have received considerable attention by 
researchers because of their technological importance 
and industrial applications. Aluminium is second to 
iron in terms of production and consumption. 
Aluminium and aluminium alloys find applications, 
mainly in automobiles, aviation, household 
appliances; containers and electronic devices12. In the 
present paper, the processes of corrosion of a 
commercially available aluminium alloy engine block 
and piston in 0.1MNaCl solution were studied via 
electrochemical methods. The research has been 
directed towards studying the characteristics, 
condition of formation and morphology of attack.
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