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Understanding corrosion at seoond phase
particles in aloys has been the subjea of considerable
reseach for many yeas. Early work identified the
importance of the galvanic relationship between the
particles and the matrix (1-8), while more recent studies
show that changes in particle composition and constituent
redistribution during exposure can alter the particle/matrix
galvanic relationship with time (9,10). Material
disolution and re-predpitation can leal to chemicd and
structural changes at the material/solution interfaces. In
turn, these changes can ater the dynamics of the
oxidation-reduction readions and hence influence the
extent and nature of the locdized degradation. New tools
have been developed to monitor changes in solution pH,
in-situ, at small length scdes, in order to urderstand the
evolution of solution heterogeneity at individual particles
during aloy corrosion (11-13). Recettly, solution
heterogeneities have been imaged in-situ, during
corrosion in model systems of engineered Cu particles on
an Al matrix (14). Thelocd solution pH nea the particles
was observed to fluctuate with time during exposure to a
dilute ClI solution. However, the nature of the interadion
between particlesis gill not well understood The goal of
this work is to quantify particle-particle aad particle-
matrix interadions in order to form a deterministic
description of corrosion in complex systems.

This work uses model, thin-film analogs of Al-
Cu dloys, to study the evolution of solution heterogeneity
and the possble interadion between particles during
corrosion of Al thin films at engineeed Cu islands (14).
Single Cu islands are fabricated on single Al eledrodesin
a linea array, as shown in Figure 1, in order to alow
measurement of the rrosion currents flowing between
individual particles. The samples are fabricaed by
eledron-beam depasition of a 200 nm Al film, which is
patterned to form isolated electrodes. The Cu idands are
defined using standard photolithography and Cu thin film
depasition. The linea arrays are exposed to aqueous NaCl
solutions.

Currents flowing between eledrodes can be
measured using a multi-channel microeledrode analyzer.
In-situ fluorescence microcopy, using a fluorescen
indicaor, alows imaging of locd OH- production in
solution during the arrosion processas shown in Figure
2. The mrrosion morphology is determined by scanning
eledron microscopy combined with energy dispersive
spedroscopy (SEM/EDS) and atomic force microscopy at
various stages of propagation. These measurements all ow
a detailed investigation of corrosion in a ntrolled
system of noble seand-phase particles on an Al matrix.
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Fig. 1 Linea array of 5 Al mircroeledrodes containing
individual Cu islands.

ig. 2 Fluorescent microscopy image of OH- productio
in solution at Cuislands on individual Al eledrodes.
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