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[ Abstract

[ This study proposes the analysis and evaluation method of time series ultrasonic signal using the chaotic feature extrac-

\ tion for degradation extent.

i Features extracted from time series data using the chaotic time series signal analyze quantitatively material degradation
extent. For this purpose, analysis objective, in this study, is fractal dimension, lyapunov exponent and strange attractor on
hyperspace. The lyapunov exponent is a measurc of the rate at which nearby trajectories in phase space diverge. Chaotic
trajectories have at least one positive lyapunov exponent. The fractal dimension appears as a metric space such as the

\’ phase space trajectory of a dynamical system. In experiment, fractal(correlation) dimensions and lyvapunov exponents

| showed values of mean 3.837-4.211 and 0.054~0.078 in case of degradation material.

The proposed chaotic feature extraction in this study can enhances ultrasonic pattern recognition results from degrada-

1 tion signals.
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Table 1 Chemical composition of AISI 304 (wt.%)

C Si Mn p N Cu Ni Cr Mo Co

0.1014 | 0.799 | 15197 | 0.0276 | 0.0061) 0.2588 | 78623 | 17.695 | 0.128 | 0.1236
Table 2 Mechanical properties of AISI304
Yield strength Tensile strength Elongation
(MPa) (MPa) (%)
375 769 47
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Table 3 Configuration point number of strange attractor

quadrant
lassification AISI304 1
. 60hr aged 120hr aged
quadrant raw matenaq at 680°C At 6300

1 quadrant 1122 1252 1272
2 quadrant 160 155 169
3 quadrant 1059 939 891

dquadrant | 159 | 154 168
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Table 4 Chaotic feature extraction
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