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Three types of E glass fibre-epoxy resin 
adhesive joints realised through a 
simple, house-made  technology were 
examined by acousto-ultrasonic (AU) 
method. In order to assess the 
possibility to distinguish three types of 
bonded joints from acousto-ultrasonics 
data, a neural network philosophy was 
used. Three different network 
structures were disposed, changing 
both waveform features and hidden 
layers. Particular care was dedicated to 
features choice to lock out efficaciously 
from the evaluation the peculiarities of 
the single signal. All the terns of 
adhesive joints tested with acousto-
ultrasonics were separately considered 
to attempt their successful discernment; 
each time the learing was started again, 
so to go deeper in understanding 
evaluation mechanisms. The findings 
vary in a not negligible way, when 
changing the network and the single 
specimen, so that conclusions on the 
believability of these results could be 
outlined. 
 
Introduction 
 
From the point of view of the 
manufacturer, to modify the fabrication 
procedure for adhesive joints should 
respond, apart from economical 
considerations, also to an evaluation of 
a possible increase in joint 
performances. Such assessment is not 
always easy to perform, since in many 
situations a significant reduction in 
mechanical strength revealed e.g., by 
shear stress testing, might not induce a 
relevant reduction in joint life (1). 

Acoustic emission methods, embracing 
classical statistical AE examination 
following the explicit comparison of 
the different signal characteristics 
(amplitude, energy, counts, etc.) and 
the other approach based on pattern 
recognition, assisted from artificial 
neural networks (ANN), could be in 
some measure used in a combined 
procedure to supply these information. 
As pointed out in (2), ANN can assist 
AE by automatically performing 
feature extraction and by sorting out 
regularities in tested database. 
However, both network structure and 
learning parameters are more often 
selected with empirical considerations, 
even on AE data from a simple 
artificially induced phenomenon like 
pencil lead break (3, 4) and suitably 
weighted to improve results. This was 
reflected in a large amount of studies 
(e.g., 5), acting with discrete changes 
on learning parameters as well as on 
hidden units and unit layers, to improve 
the performance of the networks. A 
limit of this evaluation is that 
experimental AE data are often noise 
affected; hence, a backward process is 
necessary to select only those 
waveforms that could be better 
managed through the network. Once 
overcome that difficulty, rather 
successful discrimination of mixed AE 
data were carried out on the most 
different materials: a striking example 
of that procedure is performed in (6) on 
five different types of wood. 
AE applications on adhesive joints 
concerned so far failure prediction on 
aluminium defected lap joints, 


