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Mathematical modelling of fragment size distributions in natural fragmentation
processes

Natural fragmentation occurs when materials are subjected to extremely rapid loading from
explosives, leading to a fracture process strongly governed by both the material’s
microstructure and the loading history in ways that current FEM-based fracture models -
typically calibrated to empirical tests — only partially capture. We seek alternative mathematical
approaches to describe and predict the resulting fragment mass distribution under such
dynamic loading, with the primary goal of explicitly linking one or more material properties (e.g.,
toughness, microstructural heterogeneity, porosity) and loading parameters (e.g., explosive
characteristics, charge geometry, energy density, loading rate) to the observed mass
distribution of fragments.
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