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How things break
The physics of the fragmentation of solids
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When a glass is dropped on a hard floor, it shatters into numerous fragments of
various sizes. Cohesion forces keeping the material together compete with momentum that
drives the fragmentation. Though largely encountered in nature and industry, the process is
imperfectly understood. Current approaches to describe the broad distribution of fragment
sizes often focus on the initial state, emphasizing the presence of defects in the material,
and their statistical distribution. During the talk, I will rather focus on the sequence of
events leading to the final shattered state. | will discuss a few experiments that focus on
the direct observations of the phenomena, from the initial divergence of fragments to the
formation of fragments, to highlight the physical principles involved in the obtention of
the final fragment sizes. Methods of fluid dynamics, statistical physics, or chemical
engineering are also useful to provide a comprehensive view of the fragmentation process.
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