Dynamic Brittle Fracture Captured with Peridynamics: Crack Branching Angle &
Crack Propagation Speed
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Abstract

The bond-based peridynamic model is able to capture many of the essential characteristics of dynamic brittle fracture observed
in experiments: crack branching, crack-path instability, asymmetries of crack paths, successive branching, secondary cracking at
right angles from existing crack surfaces, etc. In this paper we investigate the influence of the stress waves on the crack branching
angle and the velocity profile. We observe that crack branching in peridynamics evolves as the phenomenology proposed by the
experimental evidence: when a crack reaches a critical stage(macroscopically identified by its stress intensity factor) it splits into
two or more branches, each propagating with the same speed as the parent crack, but with a much reduced process zone.
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