Cellular automata based approach to nanopore formation in passive layers
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In this presentation we discuss our attempts to employ the cellular automata
(CA) approach to simulate nanopore formation occuring during heavy anodiza-
tion on many passivating common use metals such as aluminium,titaniun, iron,
niobium, vanadium. Because the phenomenon occurs on metals with largely
different chemical properties and on the mesoscopic scale we feel that a cel-
lular automata approach can be method of choice to study the phenomenon.
In this presentation we show our first results obtained with what we call walk-
er on walker (WOW) model. In this model the layer material is represented
by asymmetric exclusion random walkers glued up by an attractive interaction
and forming at metal solution interface. There is another kind of random walk-
ers that form at the metal/layer interface, walk on top of layer walkers and bring
about dissolution of the layer when stepping into solution. We show that this is
enough to repreduce the nanopore formation. However to reduce noise we also
use a combination of CA and numerical solution of Laplace equation.



