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Abstract

Abstract

The aluminium alloys widely used in the aircraft structures are sensitive to the
corrosive environment. The interaction of corrosion and fatigue loads has a direct
influence on the aircraft structural integrity and safety. The actual damage model of
aircraft structures is the alternative process of corrosion damage caused during
parking on the ground and fatigue damage caused during flight. Many reseaches show
that surface pits are closely related to the reduction of fatigue life of structures.
Therefore, quantitative studies of image recognition methods of corrosion damage and
life predictions based on pitting characterization are of important practical value. The
thesis sums up the research of corrosion damage and the relatively important pitting
corrosion, and studies the feature extraction of pitting and pre-corroded fatigue life
prediction. The main contents are as follows:

1. Feature recognition of the pre-corroded aluminum. The pre-corroded damage
experiments are conducted on aviation commonly used aluminum alloy sheet 2524,
and the morphology of corrosion pits are observed using an optical microscope.
Gray-scale transformation enhancing, smoothing filtering, sharpening filtering are
used to enhance contrast and remove noise, thus restoring the original appearance of
corrosion pits. Mathematical morphology highlights the characteristics of corrosion
pits. Threshold segmentation, edge detection, as well as the specific area filling are
then used to convert pit grayscale image into binary image. Pit feature extraction
software is programmed based on MATLAB for reading, handling images to get the
geometry, fractal and statistical parameters exported in the form of text and tables.

2. Fatigue life prediction of pre-corroded 2024-T62 aluminum. A sharp deviation
is found by comparing the predicted life using NASGRO considering the pitting as
semi-circular surface crack with the fatigue life. Maximum calculation error is about 2
times at the stress ratio of 0.5, and 50 times at 0.06. The thesis calculates the

equivalent initial flaw using the stress intensity factor of semi-elliptical surface crack.
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Abstract

An improved method is proposed to predict fatigue life using different equivalent
crack sizes according to the initial crack sizes by NASGRO that in good agreement
with the experiment results. The maximum calculation error is about 25% at the stress
ratio of 0.5, and about 50% at 0.06, indicating the validity of the correction method of

the equivalent crack size used in this paper.

Keywords: corrosion damage; feature identification; corrosion fatigue; life prediction;

aluminium alloy
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