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Abstract

This study proposes the analysis method of time series ultrasonic signal using the chaotic
feature extraction for degradation extent evaluation.

Features extracted from time series data using the chaotic time series signal analyze
quantitatively degradation extent. For this purpose, analysis objective in this study is fractal
dimension, lyapunov exponent, strange attractor on hyperspace. The lyapunov exponent is a
measure 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, lyapunov exponents, energy variation showed
values of 2, 217~2.411, 0.097~0. 146, 1.601~1. 476 voltage according to degardation extent.

The proposed chaotic feature extraction in this study can enhances precision rate of degradation
extent evaluation from degradation extent results of the degraded materials (SA508 CL.. 3)
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Table 1. Chemical composition of SA508 CL.3
C Si Mn P S Ni Cr Mo Al Cu \Y%
0.21 0.23 1.35 0. 007 0. 002 0.93 0.21 0.51 0.02 0.03 0. 005
Table 2. Mechanical properties of SA508 CL. 3
Yield strength Tensile strength . .
% f arca (%
0.9% offset (KSD KSD Elongation (%) Reduction of arca (%)
65 86 30 74
Table 3. Heat tretement of specimens
Smaple D Aging temperature Aging time
STBO0O virgin
Heating : 240TC
STBOOL —Air cooling
Heating @ 340T 48hr
eal -
STBOO3 —Air cooling
Heating : 390TC
STBOO4 Al cooling
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