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A Study of Non-contacting Ultrasonic Technique for Evaluation of Fiber
Reinforced Composite Materials

Sang-Woo Choi, Kyeong-Cheol Seo, Joon-Hyun Lee and Joon-Hyun Byun

Abstract

Non-contact technique should be developed for receiving ultrasonic wave for on-line monitoring of
processing defects of fiber reinforced composites, since couplant must be applied on composite
materials when conventional ultrasonic testing technique was used. Restriction of conventional ultrasonic
testing technique was proven by transmitting and receiving ultrasonic wave on CFRP in various
direction of wave propagation with various incident angle of ultrasonic beam. Air-coupled transducer
and laser interferometer were applied for non-contacting reception of ultrasonic wave in fiber reinforced
composite materials. Air-coupled transducer has optimal sensitivity and frequency band of 300kHz has
homogeneous characteristics on direction of wave propagation.
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Fig. 1 Receiving angle of air-coupled transducer
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Fig. 2 Schematic experimental setup for
reception of ultrasonic wave by
using interferometer
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Fig. 3 Ultrasonic waveform received with
air-coupled transducer (Incident angle:10°,
receiving angle:2°)
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Fig. 4 FFT (Incident angle:10°, receiving
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Fig. 5 |Ulrasonic waveform received with
air-coupled transducer (Incident angle:60°,
receiving angle:10°)
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Fig. 8 [Ultrasonic waveform received with
air-coupled transducer (Incident
angle:65°, receiving angle:10°)
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