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IMPACT FRACTURE OF BRITTLE BEAM CONSIDERING THE IMPACT LOAD CHARACTERISTICS
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This paper presents the fracture processes for two types of impact loads and their stress wave fields of
brittle beams subjected to lateral impact loads experimentally and analytically. The beam models having
rectangular cross section made by epoxy resin were impacted laterally by a steel falling weight through

an input steel rod. One of the impact load pulse had very large peak value and short rise time, and the

other pulse had not so large peak value. The dynamic fracture processes were visualized by dynamic
photoelasticity and were evaluated numerically by finite element method using the dynamic J integral. In
the former impact load, the fracture was initiated in an early stage of the impact and the beam deformed

locally at the fracture initiation, while in the latter the fracture was initiated in a later stage of the
impact and the beam deformed along the entire span. As the dynamic stress intensity factor of the crack
tip depends only on dynamic stress field of the neighbourhood of the tip, the fracture processes
including the crack speed and the crack trajectory are similar to both impacts.
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