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Dependence of Crack Patterns of Broken Solid on Particle Size
Distribution

Kyoichi TSURUSAKI, Toshiki MATSUI and Ryoen SHIRASAKI

We investigate the dependence of the morphology of the cracks in broken powder solids on the width of the size
distribution of particles and the strength of the adhesion force between particles. When the width of the distribution of the
particle radii A is smaller than 5%, the fractal dimension of the crack increases as A becomes large. When A>5%,
however, the cracks disappear in the solid. By analyzing the dependence of the free volume rate on A, we find that it is
very similar to that on the temperature when the amorphous polymers occur the glass transition. According to this analogy,
we suggest that the reason why the cracks occur at A =5% is that the powders are in the solid state. On the other hand,

when A >5%, no crack occurs since the powders will flow in the melt state.
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