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Experimental Study of Ultrasonic Guided Waves Propagation for Non-Destructive
Evaluation of Multi-layer Composite Plates

M. Riahi
A. R. Ahmadi

Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran.
Advanced NDT center of Iran University of Science and Technology, Tehran, Iran.

Abstract

In this study, by using signal processing methods, the propagation behavior of the waves in a GF/EP composite plate is practically
investigated, and the propagated wave signals variations is analyzed as well. First, multiple paths of signal propagation was
designed, based on a network of piezoelectric transducers, which have a dual role of excitor and sensor, which demarcates the plate
into four areas, comprsing healthy, with delamination, hole and notch areas. Then by defining two types of damage indexes, under
the concept of wavelet transform, the extraction features of the signals associated with each of the four areas in 40 directions and 9
conditions are compared. In the final step, the effect of each damage on the signal waves, by applying the numerical values of the
damage indexes, at the joint time and frequency domain, was studied. The results show that by the proposed method, it is possible to
detect and distinguish the wave behavior analysis affected by different damages in the structure; furthermore, it is a reasonable and
convenient alternative technique for the conventional nondestructive testing.

Keywords: Structural health monitoring, Ultrasonic guided waves, Composite plates, wavelet transform, Damage Index.
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