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Abstract

This study proposes the analysis and evaluation method of time series ultrasonic signal using the
attractor analysis. Features extracted from time series signal analyze quantitatively characteristics of
weld defects. For this purpose, analysis objective in this study is fractal dimension and attractor
quadrant feature. Trajectory changes in the attractor indicated a substantial difference in fractal
characteristics resulting from distance shifts such as parts of head and flange even though the types of
defects are identified. These differences in characteristics of weld defects enables the evaluation of
unique characteristics of defects in the weld zone. In quantitative fractal feature extraction, feature
values of 3.848 in the case of part of head{crack) and 4.102 in the case of part of web(side hole) and
3.711 in the case of part of flange(crack) were proposed on the basis of fractal dimensions.

Proposed attractor analysis and DAC in this study can enhance the precision rate of ultrasonic
evaluation for defect signals of rail weld zone such as side hole and crack.
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Table 1 Fractal dimensions for weld defects

Part Part of head| Part of web |Part of flange
Dimensio (crack) (side hole) (crack)
[Fractal 3.848 4102 | 8711
dimensions

Table 2 Attractor quadrant features for weld defects

uadrant{ One Two Three Four
Part quad. quad. quad. quad.
Part of head | ) 550 | o956 | 19282 | 260
(point)
i
Partof web | ) 909 | 962 | 1.243 | 266
{point)
Partof 1) 151 | 305 | 1.238 | 306
flange{point)
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