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Fig.1 Large scale squirter ultrasonic
C-scan system
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Fig.2 Inspection testing of large scale squirter ultrasonic C—scan system
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Fig.3 Phased array ultrasonic testing
system
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Fig. 4 Air-coupled ultrasonic testing system
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Fig.5 Structure of honeycomb sandwich
composites
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Fig.6 Laser ultrasonic testing system
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Application of Advanced Nondestructive Testing Technologies for the Detection of

Defects in Composites

ZHOU Zhenggan, SUN Guangkai, LI Yang
(School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China)

[ABSTRACT]

Concerning the problems on the detection of composites parts of modern aircrafts in the whole lifetime,

the novel application of water squirt ultrasonic C-scan technique, ultrasonic phased array technique, air-coupled ultrasonic
technique, laser ultrasonic technique and infrared thermal imaging technique for the detection of advanced composite ma-
terials is introduced. A series experiments are conducted based on the self-developed large-scale water squirt ultrasonic C-
scan system, novel ultrasonic and infrared testing systems. The detection of honeycomb sandwich composites structures is
realized by the water squirt ultrasonic C-scan technique. The detection of delamination located at the corner of the L-shaped
carbon fiber composites parts is realized by the ultrasonic phased array technique. The detection of interface debonding in
honeycomb sandwich composites parts and the detection of PMMA plate with guided waves are realized by the air-coupled
ultrasonic technique. The detection of delamination in carbon fiber composites is realized by the laser ultrasonic technique.
The detection of interface debonding in honeycomb sandwich composites parts is realized by the infrared thermal imaging
technique. The results prove that the proposed novel ultrasonic techniques and infrared thermal imaging technique are capa-
ble of realizing the large-scale structure detection, complex profile detection, noncontact detection, high-precision detection
and on-site detection of modern aircraft composites parts.
Keywords: Composites; NDT; Ultrasonic testing; Infrared testing
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