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Experimental study on function of rapid crack bifurcation to power law in impact
fracture
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The present study carried out three kinds of studies on the mass
distribution of fragments generated by multiple bifurcation of fast propagating cracks. The first
is to make a theory that includes the effect of the limits of measurement accuracy and the limit of
the scale of experimental apparatus. The theory was confirmed by the experiments.

The second was to deveIoB measurement method of energg release rate of multiply bifurcating crack.
The fragment mass distribution generated by multiple bifurcation is thought to depend on energy
release rate of the crack. But, there was no methods to measure the energy release rate of multiple
bifurcating crack. The present study developed a method to estimate the energy release rate of
multiply bifurcating cracks.
The third was the measurement of fragment mass distribution generated by multiply bifurcating cracks
under uniform tensile stress field. This experiment figures out fragment mass distribution under
the simplest stress field.
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Fig.3 Gypsum specimen after impact fracture due
to free fall from 17m in height.
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Fig.4 Cumulative mass distribution Ns(m) of a
gypsum speicmen.
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Fig.5 Cumulative mass distribution Ny(m) of a
gypsum specimen.
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Fig. 6 COD measurement by Moire
interferometry.

Fig. 7 Crack tip stress eldm(Double exposure
holography). v =541 m/s.
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Fig. 8 Caustics and crack path of multiple

branched crack in PMMA. Crack speed
is 734 m/s.
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Fig. 9 Crack speed of multiple bifurcating crack.
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Fig. 10 The number of propagating cracks.
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Fig. 11 Energy release rate of multiple bifurcating
crack.
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