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Introdction

Many investigators have observed that passve film
bres&kdown and repair events can occur at potentials far
below the aiticd pitting potential required for stable
pitting (1-8). Under potentiostatic conditi ons these events
result in current transients.The resulting transients differ
widely with resped to the peak current height as well as
life time. Small current transients in the pico- and
femtoampere range, corresponding to pits of micro- and
nanometer size @n be deteded only when applying
micro- and nanoeledrochemicd methods (9). Increasing
the potential generally leads to larger current transients
with higher pe& currents and longer lifetimes, indicaing
an extended period d pit growth.

Resultsfrom Investigations of StainlessSteds

Recent microeledrochemical investigations of locdized
corrosion proceses on stainless $ed showed, that the
oxidizing dissolution of MnS-inclusions ads as pre-cursor
processfor pitting corrosion. The size and the geometry
of adive inclusions as well as the presence of medcanical
stress(10) are important parameters for metastable pitting
as well as for the transition to stable pitting. Measure-
ments using a caill ary tip of 2.5 um in diameter reveded
that the interfaceinclusion/sted is the weakest zone of a
MnSinclusion. Additional investigations with a modified
microcdl containing a pH sensor inside the microcapill ary
showed that in presence of shall ow inclusions, where only
metastable pitting is observed, the pH deaeased only to
values beteween 2 and 4. However in presence of degp
inclusions where stable pitting occured the pH deaeased
to values <2 (11). Furthermore these findings were con-
firmed by numericd simulations using a finite difference
model (10).The simulation predicted that in atypicd dee
cradk or crevice the mmbination of a pH of around 2and
a chloride ancentration of about 6 M led to stable pitting.
These results clealy indicate, that the occurence of
metastable pitting as well as the transition to stable pitting
depends dedsively on the mass transport conditions at the
pit nucledion site.

Additional studies on stainless seds with high chloride
concentrations (>5 M CI) and at high temperatures
(90°C) where mass transport processs are less dedsive,
showed that metastable pitting was rarely found below the
pitting potential. One of the first pit initiation process
produced stable pit growth (12). Under these conditions
strong concentration- or resistance polarizaion effeds are
not required for the simultaneous co-existence of passive
and adive dedrode dstates as arealy discussed by
Osterwald (13) about 20 yeas ago.

Results from I nvestigations of Aluminum Alloys

The heterogeneous microstructures of many aluminum
dloys have primarily been optimized for desirable
mechanicad properties, but such heterogeneities may
render the dloys more suceptible to locdized corrosion.
In case of Al-2024T3 aloy AICuFeMn inclusions are
more noble than the Al-matrix and ad as cahode whereas
AlICuMg inclusions are less nobe than the Al-matrix and
ad asanodes (14-17).

The onset of pitting at single inclusions of the aluminum
2024T3 dloy showed that the pit initiation process
started only at a few AICuMg inclusions (18). It was
found that pit initiation occurs at the ajacent matrix of
AlICuMg inclusions. Compared to AICuMg inclusions the
onset of pitting at AICuFeMn inclusions took place &
potentials 200 to 600 mV more positive. The onset of
pitting at areas without inclusions occurred at potentials
higher than +500 mV . If copper was homogeneously
disolved in the matrix the resistance ajainst pitting was
strongly improved.

In a recent study using a 3 um microcapill ary different
spats of the matrix nea a AICuMg inclusion could be
investigated. The poarizaion curves were taken at
different distances from the matrix/inclusion interface
The results clealy show that the pitting potentia
increases approximately linearly with increasing distance
from the interface A pitting potential of over 1000
MV SCE is attained at a distance of about 40 um. Thisis

completely different from stainless steds where already at
a distance of 5 um the bulk properties are measured and
no pitting was observed anymore. Further locd surface
analysis have to be performed on Al-2024T3 to see
whether these findings can be explained for instance by a
copper depleted zone aound the inclusion, since
disolved copper strongly affeds the pitting behavior of
aluminum. Contrary to stainless $edsloca concentration
gradients in the pit eledrolyte are probably lessimportant
to stabilize the adive metal disolution of these dloys.
Metastable pitting was therefore hardly observed during
microeledrochemicd measurements.
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