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BSTRACT

Avcoustic emission tests are highly relevant among nondestriuctive tests
plicd to equipment in the petroleum industry. This paper presents
ethodologies for the classification of acoustc emission patferns obtained
testing to identify the propagation of discontinuities in pressurized
hes, This work is @ contintation of previous research. To estimate the ac-
racy of the classification and give greater relinbility fo previous results,
e is made in this paper of new signals with a greater mumber of paratme-
5, anid some ne methodologies not used in previous work are presented
e, The newe results show the efficiency of the pattern classification tech-
gites implenented.
ywoords: nondestructive testing, acoustic emission, patlern recogmni-

&af

i, artificial newral nebworks, discontinuity propagation.

RODUCTION
Acoustic emission testing is a very important nondestructive
=ting method, having been applied for the detection of failures in
ious types of equipment in the petroleum industry, such as pres-
re vessels, tanks and pipelines. The main function of these tests is
detect and localize faults that present a risk of unstable propaga-
that can lead to catastrophic fracture of the equipment (Vallen,
12).
This paper presents new results obtained to identify, through the
e of pattern classifiers developed by neuronal networks, the
npagation of discontinuities in pressurized tubes monitored by
pustic emission. The main objective is to provide continuity to
iously completed and published research (Silva et al, 2006), by
Ecking the accuracy of the classifiers through the use of new sig-
ls (new tests were made on specimens similar to the previous
e, and testing the relevance of new parameters obtained during
tests carried out on the specimens. The objectives developed in
s paper can be described as follows:
development of the pattern classifiers by artificial neural net-
ks — optimizing the number of neurons in the intermediate
er, confirming the best index attained with samples of the set of
s (Duda et al., 2001; Haykin, 2001)
alculation of the accuracy of the dassifiers by random selection
est training sets, as well as the false positive and false negative
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W evaluation of the relevance of the new parameters (not evalu-
ated previously [Vallen, 2002]) of the signals in the discrimina-
tion of the no propagation (NP) and propagation (P) classes of
the discontinuity

B test of the classifiers only with the parameters shown as the
most relevant for the diserimination of the NP and P dasses

B construction of a receiver operating characteristic curve to esti-
mate the reliability of the detection of the propagation of disconti-
nuities in the acoustic emission signals.

MATERIALS, TESTS AND METHODS

Materials

The specimens used were built from tube sections made of AP[ -
XL 60 steel 0.5 m in diameter and 14.5 mm thick. These sections -
were welded at their ends to form a closed volume that could be
pressurized. On these specimens, four external elliptic cracks
7.25 mm deep with an aspect ratio 2c /a equal to 10 or 20 were ma-
chined, two of them close to the weld seam and two on the base
metal, Figure 1 shows a schematic design of the positions of the
cracks on the specimens.

Hydrostatic Test
The specimens were subjected to a hydrostatic test up to the pres-
sures that would canse stable or unstable discontinuity propagation.

Acquisition of the Acoustic Emission Signals

Acquisition of the acoustic emission signals was made with the
three sensors positioned as in Figure 1 for the first test (first set of
sigmals), and with eight channels in two other tests (signal sets two
ang three).
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Figure 1 — Schermatic of the specimens with the locations of the
machined cracks and the positions of some of the chanmnels,
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