PREDICTING CUMULATIVE GALVANIC CORROSION DAMAGE IN AIRCRAFT STRUCTURES
R. A. Adey, T. J. Curtin, A. Peratta, J. M. W. Baynham, M. Jeffery

www.beasy.com info@beasy.com

OBJECTIVES PREDICTING ASSESSING THE IMPACT OF DIFFERENT

>»Use a validated computational approach to Corrosion damage on an aileron hinge is investigated using the newly created SLM methodology. The aileron hinge mounts to the rear and aft CORROSION DAMAGE SCENARIOS
d | int ted ite of | . . spars, and to a connecting rib in the outer wing section. In this simulation the aileron hinge is subject to an actual Naval operational The | £ protecti inas due t hanical d
evelop an Integrated suite or galvanic corrosion environment and the accumulated corrosion damage is predicted. e loss 0 proe. ive coatings due to mes anica amége orl age
simulation tools to Support corrosion  risk related degradation can exacerbate corrosion damage including metal

loss and pitting.
‘ The new SLM software
framework provides the
capability to create and store a

library of typical corrosion

assessment. /f‘@‘ >
> Extend this methodology to include the longer

term, dynamic  environmental  exposure ' \

conditions, common to military aircraft usage. e A

Fasteners (assumed bare)

s g Bushing (Bronze) damage scenarios. This feature
> Develop a Corrosion Service Life Model (SLM) to N r \ is useful in exploring corrosion
. . . N Model predicts higher i i
predict the cumulative galvanic metal loss and s e corrosion rates for the :,Sifha;‘:iﬁi‘;‘n::c‘:z‘lja:’n;sgs'“
. . i aileron hinge near the . -
other corrosion related attack (crevice and Iodel of the Alleron (A7075) bushing and more remote
s N fasteners. Although X
pitting). : qualitative, the model Damage Scenarios

reflects the general location
gl " - . of the corrosion damage
| observed, following

Sequential loss of
topcoat/primer and Cd

. . . plating on rivet heads

The development and validation of computational \ teardown inspection, in the near discrete damage
- . - actual part. areas

corrosion modeling tools has the potential to \ v

dramatically improve the durability of an aircraft -\

Discrete coating damage
assumed on the Al-
2024-T6 plate (red
shaded areas)

through better material selection, improved
corrosion resistant design, and better predictive
maintenance schemes.

The aileron hinge was subjected to Exposure Scenarios 1 (duration 1.5 yr) & 2 (duration 0.5 yr), sequentially cycled, over a ten year period.
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