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Fig.1 Ultrasonic testing of CFRP radii with

a conventional single element transducer
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Fig.2 Phase velocity slowness curves in plies of different fiber orientations (blue and red

curves) and schematic demonstration of wave reflection and refraction at interfaces
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Fig.4 Curved array probe
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Progress in Study of Phased Array Ultrasonic Testing on CFRP Radii in

Aerospace Component

LUO Zhongbing, CAO Huanqing, LIN Li
(NDT & E Laboratory, Dalian University of Technology, Dalian 116085, China)

[ABSTRACT]

Radii structures with complex geometries are commonly encountered in carbon fiber reinforced plastic

(CFRP) composites in aerospace components. How to improve the corresponding nondestructive testing quality on defects
is one key issue for the assurance of load-bearing properties. In virtue of numerical modeling and wave propagation analy-
sis, the difficulties of ultrasonic testing in CFRP radii were clarified. Due to the intrinsically elastic anisotropy of CFRP ma-
terial, the layered structure and the curved surface, the normal incidence of ultrasonic wave could not be easily realized and
the wave propagation path kinks seriously. Moreover, the structural noise is obvious and the acoustic coupling is difficult.
In view of this problem, the research progress in study of phased array ultrasonic testing (PAUT) was summarized, espe-
cially for the radii with a varied cross-section in plate thickness, curvature and included angle. The development of PAUT
probe, the ultrasonic imaging based on signal post-processing technique, and the research of solid flexible coupling medium
and probe jig were emphasized, respectively. The remaining issues and the future development trend were analyzed.
Keywords: Carbon fiber reinforced plastic (CFRP); Radii; Curved surface; Elastic anisotropy; Phased array ultrasonic
testing (PAUT); Defect
(Dt % £)
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