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Construction of Attractor System by Integrity Evaluation of
Polyethylene Piping Materials
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Abstract

This study proposes analysis and evaluation method of time series ultrasonic signal using attractor
analysis for fusion joint part of polyethylene piping. Quantitatively characteristics of fusion joint part is
analysed features extracted from time series. Trajectory changes in the attractor indicated a substantial
difference in fractal characteristics. These differences in characteristics of fusion joint part enables the
evaluation of unique characteristics of fusion joint part. In quantitative fractal feature extraction, feature
values of 4.291 in the case of debonding and 3.694 in the case of bonding were proposed on the
basis of fractal dimensions. In quantitative quadrant feature extraction, 1,306 point in the case of
bonding(one quadrant) and 1,209 point(one quadrant) in the case of debonding were proposed on the
basis of fractal dimensions.

Proposed aftractor feature extraction can be used for integrity evaluation of polyethylene piping
material which is in case of bonding or debonding.
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Table 1 Fractal dimensions of fusion joint part

Case Case of Case of
Dimension bonding debonding
Fractal dimensions 3.694 4.291

Table 2 Attract characteristics of fusion joint part

Quadrant| One Two | Three | Four

Part quad. | quad. | quad. | quad.

Case of bonding | 1,306 152 1,380 158

Case of

debonding 1,209 242 1,233 276
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