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The high strength-to-weight ratio of aluminum and its alloys has long attracted the attention of 
the aerospace, military, cans industries.  Efforts are now spent to improve further corrosion 
resistance, workability, weldability, stress corrosion cracking and corrosion fatigue of Al alloys 
components to be used alongside traditional steel components. 
 
When a metallic surface is not protected, it will suffer uniform corrosion.  However, when the 
material forms a passive film, the uniform corrosion is replaced by localized corrosion, which is 
more dangerous, which results from the breakdown of the passive film.  Under loading the 
localized corrosion or pitting can lead to stress corrosion cracking (SCC) and corrosion fatigue 
(CF).  Transition from pitting attack to SCC has been noted in the literature for aluminum and its 
alloy as they fall into this class material that are thus susceptible to the SCC and CF phenomena, 
however, the mechanism for this transition is not well understood.  
 
In this study, the critical pitting potential of aluminium alloys has been carried out by steady 
state and transient polarization measurements in chloride solution containing sulphate ions.  
Stress corrosion cracking (SCC) of aluminium alloy (Al-Mg-Si 6061T6) in chloride solution has 
been examined as a function of stress, pH and anodic polarization.  Complementary to the 
electrochemical studies and SCC, the scanning electron microscopy (SEM) and X-ray 
photoelectron spectroscopy (XPS) were used to investigate the structure and chemical state of 
the electrode surface. 
 
The paper deals with the pitting phenomenon leading to SCC and CF in aluminum alloys.  The 
results are presented for the pitting studies by the potentiodynamic techniques, where potential 
control was maintained for SCC and CF tests samples by potentiostatic methods.  Surface 
analysis and sample morphology as examined by SEM are presented.  Examples of SEM 
observations are shown in Figure 1 for pit formation and in Figure 2 for SCC associated with 
pits.  
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Figure 1. SEM photomicrographs showing various configurations of pits on Al 6061 after anodic 
polarization in 3%NaCl at pitting potential (Ecpit.). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Figure 2. SEM photmicrographs of intergranular cracks and secondary cracks associated with pitting 
on Al 6061 cycled in 3%NaCl. 
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