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The mechanism of crack branching is studied experimentally and numerically
in this work. The image measurement with high temporal and high spatial resolutions is applied to
the crack branching behavior. It is observed that the singe propagation crack bifurcates into
multiple partial cracks and they repeats re-branching and merging while propagating parallel to each

other, before the bifurcation point which is confirmed in the specimen after the experiment. They
change the propagating directions to those of moving away from each other, and grow into the
branching cracks. It"s also concluded that the fluctuation of the crack propagation speed before the
bifurcation is caused due to the re-branching and merging behavior of partial cracks.

As the numerical simulation, high-order PDS-FEM is applied to the dynamic simulation and the crack
propagation is successfully simulated.
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Table 1 Material property of epoxy resin

o &
¢ & v e Young Modules 3.84 [GPa]
< o
Video Camera | Poisson ratio 0.3

Mirror2 _J
4 |] ) Density 1250 [kg - m™3]
l‘ Function /
Lense2 d—— Trm&‘ Generator
J

Spatial Filter X
Mirror1 -

Electrical Modulator Yag Laser

Fig. 3 Light path diagram for horizontal image analysis

Fig. 5 Fractured specimen
(Fracture load: 0.7kN)
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Fig. 6 Images of bifurcation captured by ultra high speed camera (Fracture load:0.7kN)
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Fig. 8 3 dimensional behavior of bifurcating crack captured by inclined ultra high speed camera
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