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Motivation and Methods: 
- Pitting corrosion commonly increases the 
risk of environmentally assisted fracture 
- X-ray tomography (XRT) offers 3D 
nondestructive characterization with high 
resolution (1µm/voxel)
-Quantifying pit growth for three different 
sample types elucidates role of processing 
in determining pitting characteristics

Sample Preparation: 
-Samples machined from AA7075-T651 
blocks and corroded in 3.5 wt% NaCl 
solution with the following variations:

- Rolled to 1-inch vs. 3-inch thickness
- Cut in 2 perpendicular directions
- XRT scanned every 2 days vs. after 20     

days of immersion

Al Matrix

Corrosion Product Fe-rich Intermetallic

Si-rich Intermetallic

Conclusions:
- Pits grow due to the cathodic activity of Fe-rich inclusions and can grow 

beyond a surface-level inclusion by co-operatively activating a subsurface 
inclusion

- Rolling directions which orient inclusions perpendicular to sample surface or 
distribute them uniformly lead to larger pit depths

- The passivating corrosion product layer is disturbed by drying in air; thus, 
localized corrosion temporarily occurs at flaws when the sample is re-
immersed

Features of Interest

Results and Discussion: Pit images and average measurements
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Average (n=25) Pit Depths w/ Standard Deviation
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-Clear growth of pits around Fe-
rich inclusions
-Inclusions fallout as pits 
progress around them
-Corrosion rates vary based on 
activation and decoupling of 
galvanic couples
-Corrosion product doesn’t 
inhibit pit growth in cyclically-
immersed samples but forms in 
passivated pits
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- High pitting rates 
along inclusions rolled 
perpendicular to 
sample surface 

- Pits passivated by 
decoupling of shallow 
inclusions rolled 
parallel to sample 
surface

- Small inclusions 
easily decoupled

- Large pits possible 
when multiple 
inclusions are 
exposed cyclically

- Surface oxide layer 
fractured into large 
pieces after drying

- Small number of 
shallow pits

General Observations

Cross-Sectional Pit Images Taken After 2, 6, 10, 14, 
18 Days of Immersion
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