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Local Corrosion and Electrochemistry
Recent Research activities:
Understanding the influence of microstructural features in
initial stages of corrosion

Example of AlCuFeMnSi intermetallic particle in AA2024 alloy, (right) AFM‐
topography map (left) surface potential map (SKPFM) of the particle,
showing a more noble potential with respect to the surrounding Al‐matrix

Influence of cyclic loading on the corrosion
behaviour of coated‐metal systems
Commonly, metallic structures are protected
against corrosion by an organic coating.
Structures are often under cyclic‐stresses that
on the long‐term may affect the mechanical
properties of the system. We combine cyclic
loading‐tests with (in‐situ) electrochemical
characterization to study the fatigue failure of
the coating. An early failure of this layer will
compromise the service life of the metal.

This research line focuses on helping to understand why a
particular metal is susceptible to corrosion attack and the
relation with its microstructure. The main objective is to
implement and explore new experimental routes that can
provide more understanding of localized corrosion
mechanisms, as well as the triggering factor(s) involved in its
initiation.

Local electrochemical methods
Expertise on localised techniques such as
Scanning Electrochemical Microscope (SECM),
Scanning Vibrating Electrode Technique (SVET),
electrochemical micro‐capillary cell and Kelvin‐
probe Atomic Force Microscope (SKPFM).

Microbiologically influenced corrosion (MIC) study on
(coated)‐metal for marine applications
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(left) SEM image of coating surface after few hours immersion in seawater.
Initial formation of biofilm is observed, (right) Example of EIS measurement
showing the decrease of barrier properties of the coating due to biofilm
formation and microbiological activity

Combining (micro‐) electrochemical characterization and
microscopic analysis we focus on studying the degradation
of the coated metals upon exposure to natural seawater.
The microbiological activity has an important impact on the
barrier properties of the organic coatings. It can lead to
early delamination of the system and consequently
corrosion of the metal underneath.
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