©
2012 2014

Experimental studies on distribution of energy release rate among branch cracks in
rapid crack bifurcation

Suzuki, Shinichi

4,200,000

400m
PMMA
55 45

55 45

High speed holographic microscopy was applied to take microscopic photographs of
rapidly bifurcating cracks i1n PMMA or Homalite 100. The crack speed was more than 400m/s. On the
photographs, crack opening displacement (COD) of two branch cracks was measured and energy release rates
of the branch cracks were obtained from the CODs. The measurement results said that the distribution of
energy release rate between the two branch cracks was 55% and _45% on the average.

Optical interferometry was also applied to the same bifurcating cracks to measure the singular stress
field in the vicinity of the tips of branch cracks. The measurement of the singular stress field was also
able to give the energy release rates of the two branch cracks. Each of them were 55% and 45% of the
total energy release rate on the average.

The above results might say that there exists small asymmetry on the distribution of energy release rate
between two branch cracks after the rapid crack bifurcation.
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