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Simulation of Local Corrosion on Metal Surface with CA Method

HE Le-ru, YIN Zhi-ping, HUANG Qi-qing, LIU Jia-peng

(Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; Cellular automata method was used to study the local corrosion of metals and cellular automata model framework of local cor-
rosion was proposed. The metal-solvent system was dispersed into cellular grid, and local rules for metal corrosion involved in the trans-
formation, penetration, diffusion process were defined. The parameterized model of corrosion rate including parameter ¢, A and & was
built. Matlab programming was used to realize the complex simulation of metal surface local corrosion with and without protective layer.
When ¢ = 1, without protective layer, the morphology presents common uniform corrosion on the metal surface and various local corro-
sion appear in the inner metal. Whereas, under different A and &, the local corrosion metal surface takes on different morphology of pit-
ting corrosion. Results show that the CA method can realize the complex simulation of metal surface local corrosion, and parametric

model of A and & causes the differences of morphology.

Key words: local corrosion; cellular automata; corrosion rate; simulation



