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Ultrasonic Detection of Uncured Region in FRP Laminates
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ABSTRACT

Polymer based laminated composites play an increasing important role in industry today. In the field of
civil engineering laminated plates consisting of thermoplastic and SMC are used to rehabilitate aged
sewerage pipes. Pipe rehabilitation method, which is one of several trenchless rehabilitation methods to
repair aged sewerage pipes, creates a close-fit ‘ pipe-within-a-pipe’. To guarantee the integrity of
rehabilitated pipes, inspection of uncured region in a constructed pipe is required. In this study, ultrasonic
testing is applied to the detection of uncured region in a laminated composite plate. In addition to wave
attenuation, Acousto-Ultrasonic (AU) parameters and AIC(Akaike’s Information Criterion) are introduced
to evaluate the degree of cure. It is found that application of AU parameters and AIC are expected to

improve the precision of inspection.
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Fig. 1 Schematic diagram of ultrasonic oblique incidence.
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Fig.2 Schematic diagram of ultrasonic testing with
wheel type probes.
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Fig. 3 Illustration of the method to divide a section.
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Fig.4 Configuration of a laminated composite plate.
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Fig. 5 Variation in the intensity of received waves with
the input frequency.
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Fig. 6 Variation in amplitude with propagation distance.
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Fig. 7 Variation in spectrum diagram with cure degree.
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Fig. 8 Variation in A2 parameter with the position.
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Fig. 10 Variation in propagation velocity with the position.
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