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The current study deals with preliminary results of characteristic patterns derived from acoustic emissions during
compressional stress. Two loading cycles were applied to a specimen of 4cm x 4cm x 10 cm Dionysos marble
while acoustic emissions (AE) were recorded using one acoustic sensor coupled at the expected direction of
the main crack (at the center of the specimen). The produced time series comprised from the number of counts
per AE hit under increasing and constant load. Processing took place in two domains: in conventional time
domain (t), using multiresolution wavelet analysis for the study of temporal variation of the wavelet-coefficients’
standard deviation (SDEV) [1] and in natural time domain (χ), using the variance (κ1) of natural-time transformed
time-series [2,3]. Results in both cases, dictate that identification of the region where the increasing stress (σ),
exceeds 40% of the ultimate compressional strength (σ*), is possible. More specific, in conventional time domain,
the temporal evolution of SDEV presents a sharp change around σ* during first loading cycle and less than σ*
during second loading cycle. In natural time domain, the κ1 value clearly oscillate around 0.07 at natural time
indexes corresponding to σ* during first loading cycle. Merging both results leads to a preliminary observation
that we have an identification of the time when the compressional stress exceeds σ*.
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