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Case study: Packaging
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Leaking Al beverage cans
Issue
Our client was experiencing leaking beverage cans; it had been noted that pinholes
were forming on the base of the cans. This issue had been reported over multiple
batches stored in the usual manner. Our client had requested to know if the
pinholes were forming from an internal reaction or external source.

Analysis
Multiple leaking cans, non-leaking cans, and unfilled cans were sent for analysis.
These cans were selected from the top of pallets to prevent disruption from
overhead leaking cans.
The pinholes on the leaking cans were examined using stereo microscopy and
scanning electron microscopy (SEM). These techniques demonstrated a break to
the internal lacquer and showed signs of disruption to the underlying metal. No
corrosion or debris could be seen externally.
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Stereo microscope image of
external rim of base showing
pinhole
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Stereo microscope image of
internal view of pinhole on the
rim of the base

SEM image of internal view of pinhole
on the rim base with disruption
to the lacquer
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Visual and stereo examination of the non-leaking and unfilled cans revealed no areas of interest
internally or externally. A selection of the non-leaking and unfilled cans were exposed to a copper
sulphate test. This test works by the copper forming out of solution when in contact with exposed
metal, therefore highlighting any breaks in the lacquer. The copper sulphate test highlighted some
breaks in the internal lacquer around the base of the can.
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Stereo microscope image of copper sulphate
reacting with exposed aluminium on internal
rim of the base

SEM image of exposed aluminium on the
internal surface on the rim of the base

The remaining non-leaking and unfilled cans were sectioned in a manner as to keep the base of the
cans intact for analysis via SEM. Mapping of the internal sections showed areas of exposed aluminium.
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Elemental maps of the area shown in image 4, the bright white areas show
a higher concentration of that element.
Note, aluminium is exposed in the area of lacquer damage.

Conclusion
The lacquer integrity had been compromised on the non-leaking cans and unfilled cans examined.
A break in the internal lacquer would allow product interaction with the underlying aluminium and,
given time, the reaction could cause a pinhole allowing the product to leak. As the lacquer had
been compromised on the unfilled cans, it would indicate an issue with the application of the lacquer
and/or processing of the can. The client was then be able to carry out an on-site investigation to try
and determine the fault point.
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