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ABSTRACT

Corrosion readions proceal with dfferent
rates depending on many parameters and
variables gsich as the orroding meta,
environmental condtions and the eledrolyte. It
is amost impossble to totally prevent the
corrosion pocess however, it is common
pradice to reduce the corrosion rate of an
existing structure via different methods and
concepts. Some of these important methods are,
addition d corrosion inhibitors, removal of
aggressve oxidants, and cahodc protedion. In
the later method, cathodc protedion, the
eledrochemicd potential of the metal to be
proteded from corrosion is biased negatively
from the open circuit potential or corrosion
potential. The bias can be done by ether a
power source or by an adive metal, e.g. Mg.
The process of cathodc protedion is governed
by severa variables. Most important variables
are, the cathodc ad anodc reactions,
eledrolyte resistance potential offset (or
potential difference) and geometry of the
system. Cathodc protedions of large systems,
e.g. pipelines, storage tanks and concrete
structures have been under active investigation
onfundamental and applied levels[1,7].

For smal-scde systems, eg. the giant
magneto resistive (GMR) element in the reader
part of the hard dsk drive, corrosion reactions
can be detrimental and yield device failure
either during manufacturing or in service In
such systems, even very small corrosion rates
canna be tolerated and seleded manufacturing
processes have to be gplied. In the present
study, a cahodc protedion system is suggested
to reduce the rrosion current of small scde
structure via implanting or depaosition an adive
anoce next to the meta structure to be

proteded as dhown in Figure 1. Also, in the
present study, a model was built to simulate
cahodc protedion d small-scde systems. The
model was lved using finite dement method
for current and pdentia distribution. Different
parameters were tested in the model. Potentidl
difference, geometry, and kinetics were the
most important parameters gudied in the
model.

A predse description d corrosion kinetics of
the proteded metal was foundto be esential to
provide accurate model results of the adual
protedion system. Measurements of corrosion
rate were caried to verify the model results.
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Figure 1. Schematic diagram showing
cahalicdly proteded metal structure.



