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Fractal Characteristic Analysis Applied to Fracture Parameter
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ABSTRACT

Real crack and fracture surfaces have irregularities producing zigzag contours. These irre-
gularities are analysed by a fractal geometry which has been by a Mandelbrot. We obtained a
fractal dimension which is one of the fractal characteristics. It is also estimated by an vertical
section method that fractal characteristics in the fractured surfaces can be obtained as the crack
grows. Moreover fractal fracture energy that corresponds to an energy release rate is shown to
find relationships between fractal dimensions and crack behaviors. From these results, we con-
cluded that a fractal characteristics analysis for a crack can be applied to a fracture mechanics.
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Fig. 1 Fractal crack propagation path
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fractal dimension
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Material C Si Mn P S Mg
DC45 367 | 275 | 016 | 0022 | 0.011 | 0.038
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Photo 1 A photograph of the mounted section fracture
surface
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Fig. 4 Example of an optical microscope for an exten—
sion crack surface
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Fig. 5 Logarithmic fractal dimension through linear re-
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