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A Study on Acoustic Emission due to Nucleation and Coalescence
of a Microcrack in the Proximity of a Macrocrack

Naoki Ixkepa*, Noboru Takano **,

* %k %k

Ken-ichi HirasHima

and Yukio Hirosg ****

Accoustic emission (AE) due to microcracking process in the proximity of a macrocrack is theoretically studied.
On the basis of some approximations,the AEwave from a crack-opening event is directly related to crack-opening vol-
ume as a function of time. It is assumed that two-dimensional cracks open spontaneously under a tensile stress
applied at infinity, and that the crack volumes grow to the values of the static solution by a constant rate. The sources
are approximated as points located at the center of the cracks. The two-dimensional Green’s function for an unbound-
ed medium is utilized in the analysis. It is shown that the interaction between a macrocrack and a microcrack gen-
erates additional crack-opening volume for both cracks, whose signals tend to be much larger than those that would
emanate from nucleating a solitary microcrack, and the waveforms due to other models.
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Fig. 1. Two collinear cracks subjected to uniform stress.
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Fig. 4. Crack opening patterns of Model 1.
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Fig. 5. Crack opening patterns of Model 2.
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Fig. 8. Waveforms corresponding to the crack-opening events shown in Fig. 7, H/2a = 10.
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Fig. 9. Crack-opening volumes for Big-crack.
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Fig. 10. Schematic diagram of crack formation and growth.
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Fig. 11. Vertical displacement along the xs-axis.
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