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This paper is concerned with the reconstruction of a defect in L-shaped unidirectional carbon fiber

reinforced plastic (CFRP). After the fundamental anisotropic elastodynamic theory is discussed,

the finite element formulation used in this study, modeling of the L-shaped CFRP region, and the

formulation for time-reversal method are introduced. The finite element method (FEM) is utilized

to obtain scattered ultrasound wave data from a defect in the curved area of L-shaped CFRP. The

scattered ultrasound waves obtained by the FEM are time-reversed and sent back to the defect to

implement the defect shape reconstruction using the proposed time-reversal method. Some shape

reconstruction results are demonstrated to verify the time-reversal method.
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Fig.1 Analysis model for L-shaped CFRP.
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Fig.2 Group velocity curves of (a) unidirectional CFRP and (b)

isotropic material.
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Fig.3 Enlarged view of L-shaped CFRP curved area and group
velocity curves for (a) § = 15", (b) § = 45", and (c) § = 75°.
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Fig. 4 Conceptual scheme of time-reversal method (a)scattered
wave forms received by elements of an phased array transducer

(b)time-reversed waves to a defect.
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Fig.5 Forward analysis results for (a)-(b) CFRP and (c)-(d)isotropic

material.
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Fig.7 Time-reversed simulation results for isotropic material at
(2)900At, (b)1000AL, (c)1100A¢t , and (d)1160A¢.
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Fig.8 Distribution of the cross spectrum I (x)/Imax in CFRP.
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