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A Study on the Design of Fatigue Strength
using Fractal Character of Surface Micro-crack

Seok-Swoo Cho*, Won-Sik Joo**

ABSTRACT

The shape of surface micro-crack is very irregular due to nonhomogeneous microstructure but is very important
in respect to qualitative cstimation of fatigue life. Fractal geometry can quantify the shape of surface micro-crack.
Fractal dimension is measured for surface micro-cracks with coast line and box counting method and estimates
cycle ratio in Al 2024-T3. The average fractal dimension [, . of surface micro-cracks has 3-parameter weibull
distribution and location parameter is nearly constant but shape parameter decreases as cycle ratio increases. The
fractal dimension by coast line method is measured for individual surface micro-crack but the fractal dimension by
box counting method is measured for all the surface micro-cracks under sampling area. Therefore, This paper

shows fractal dimension Dg can predict cycle ratio N/N; more convenient than fractal dimension Dy,

Key Words : Fractal geometry (X #% 7]3}8}), Coast line method (3fSHA H-H) Box counting method (2=
A4 4, Surface micro-crack (EWH T A+ d), Crack deflection (++& #), Cycle ratio (3 ZF

3H])
JlsHdYy
D; : Fractal dimension N, : Number of cycle to fracture
Dy - Fractal dimension by box counting method N/N; ¢ Cycle ratio
Dy : Fractal dimension by coast line method rn e One side length of box and scale length
Diuwy @ Average fractal dimension of surface Ny N. : Number of box and number of scale
micro-crack

N : Number of cycle
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