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Abstract; The purpose of the paper was to analyze the behaviors of Ultrasonic Guided Waves
(UGWs) propagation in the layered pipeline structures ( LPSs) with damage using ABAQUS to
establish the finite element models ( FEMs). The problem that the structural layer is wrapped by
the outer layers in order to the piezoelectric elements are had to tie on the ends of the LPSs is
solved by FEMs. In addition, everywhere the LPSs can be extracted from signals to analyze the
behaviors, especially on the structural layer in FEMs. The paper discusses the propagation
behaviors of UGSs in the LPSs with damage in three aspects: waveforms and signal propagation
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velocities, reflection ratio of the end and energy attenuation coefficient. Subsequently, fitting

formulas of reflection ratio and energy attenuation coefficient according to the argument of axial

length were established respectively to illustrate the shapes of propagation behaviors on various

extent damages. Thus,the more serious the damage degree is, meanwhile the distance between the

position of the extracted from signal and the excitation displacement is greater ,the more serious the

waveform aliasing is,the smaller the reflection ratio is,and the more serious the energy attenuation

is.

Key words: FEM analysis ; ultrasonic guided waves; layered pipeline structures; damage degree;

propagation behaviors
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Table 1 Comparison of damage reflection signals in different damage levels
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