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ABSTRACT

Irregular shapes and growth behavior of surface micro-crack showed very complex and nonlinear
properties and many investigators have performed theoretical analyses and experiments on them to
characterize fatigue strength. They had difficulties in estimating fatigue life due to random distribution,
growth and coalescence of surface micro-cracks. The straightness of crack growth along intergranular
and transgranular was prevented from irregular microstructure and precipitates. Euclid geometry can’t
quantify shape of surface micro-crack but ftractal geometry can. Therefore, it is suggested that
average fractal dimension of surface micro-cracks is able to estimate fatigue life but fractal dimension
of maximum surface micro-crack is not in Al 2024~T3 alloy.

Keywords : surface micro-crack, fractal dimension, scale, extreme statistics, straightness of crack growth
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Table 1 Chemical compositions of Al
alloys (wt.9%)

Mg |Mn|Fe | Si |Cr|Zn| Ti| Al

2024-T3

material | Cu

2024-T3 {4.82]1.67/0.58/0.18/0.07/0.02/0.06/0.15| bal
Table 2 Mechanical properties of Al 2024-T3
alloys
yield tensile longati Young's
material | strength strength ¢ c g(a(l) /?n modulus
0ys (Mpa)| o (MPa) >’ |E (GPa)
2024-T3 380 507 216 77.02
125 65 12.5
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Fig. 1 Geometry and dimensions of fatigue test
specimen

Photographs are taken
from in 5mm x 12mm area

Lines dividing the
measurement area
into 25 sample areas
(0.2mm x 12mm )

Detailed measurement
is made in this area

Fig. 2 Sampling method of surface micro-crack
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