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Outline of the talk é..

ÅBackground

ÅObjectives

ÅModeling, Simulation & Assessment

ÅSummary & Future Work



Corrosion
ÅA growing problem in aging aircraft

ÅMilitary (Army, Air Force, Navy)

ÅGeneral Aviation

ÅCommercial

ÅOthers 

Impact
Å200 billion dollars per year in the aircraft industry 

aloneé

VExtend Design life

VImprove Detection/Inspection Methods

VMonitoring and Prediction Methods



Impact of Corrosion

ÅCorrosion leads to part failureé



Structural Integrity Assessment

Advanced Computer Vision and Computational Intelligence 

methods integrated with remote operations using 

distributed maintenance and inspection networks

Technologies of Interest - Better coatings, reliable 

inspection methods, modeling and predictions methods

(Data base of corrosion damage from different material/structural systems, 

which can be shared via internet for repair and failure histories)

Structural Integrity

?

Structure

Material

Corrosion Damage

Significance Maintenance



Current Work

ÅMany people are working with corrosion models ï

empirical, experiments, continuum, discrete, 

mechanistic, stochastic,  and others é. 

ïAnti-corrosive coatings

ïMaterial redesign

ïBetter Inspection Methods
Buté

Our approach is based on computational simulations.

ÅMapping the corrosion damage in terms of quantitative 

measurements, which can be used for further growth/failure 

analysis on structural integrity and life prediction



Intelligent Corrosion Damage 

Assessment System (ICDAS)

ÅA multidisciplinary approach

ïImage Processing

ïComputer Vision

ïMaterial Mechanics

ïArtificial Intelligence

ïStructural Analysis/Methods

ïMathematics



Objectives
¸Goal: Estimate the severity of the corrosion 

damage - structural integrity and life prediction

¸Modeling and simulation of corrosion pit 

damage process (Part I)

¸Assessment of corrosion damage (Part II)

¸Provide a ñSafety Indexò to assess the long-term 

durability of aging structures/materials

¸ Integrate the corrosion damage quantification with 

user friendly environment and GUI



Corrosion Pit Initiation 

and Growth Model 

(Part I)



Modeling Surface Corrosion

in Materials

ÅA discrete dynamical 

computational model based 

on cellular automata (CA) is 

being developed to simulate 

the pitting corrosion process.

ÅThe model is at the micro-

level based on chemical 

parameters.

ÅThe model is general and 

can apply to different 

materials.

Approach
Severe corrosion at the 

Lap Joints and rivet holes


