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ABSTRACT 
 
The guided wave technique has been widely used for evaluating different structures. Recently, these 

acoustic waves have been implemented in non-destructive testing (NDT). Accordingly, these waves 

make up a set of motivated means for detecting defects because of their effectiveness for quickly 

testing a long series of specimens. On that account, the present article introduces a Legendre 

polynomial approach, for modeling guided dispersion curves solutions in anisotropic fiber-reinforced 

composite media. This polynomial approach offers a higher computational efficiency and simplicity in 

comparison to traditional methods. The validity of the proposed Legendre polynomial approach is 

illustrated by comparison with available data. The convergence of this method is discussed. 

Consequently, the computation time of the Legendre polynomial approach increases linearly when the 

number of truncation order M increases. In the same context, the computation time of this polynomial 

approach is compared to the ordinary differential equation (ODE) approach in terms of efficiency. In 

addition, the influence on the fundamental guided wave dispersion curves due to reductions in the 

material properties such as C11, C12, C13, C22, C23, C33, C44, C55, C66 and mass density were analyzed for 

anisotropic fiber-reinforced single-layered composite media with different propagation angles. The 

studies were performed by obtaining the behavior guided wave dispersion curves for each single-

layered type. This was done by reducing the material properties mentioned above by 50% from the 

original value. Since the guided wave dispersion curves in a single-layered composite media varies 

with the propagation direction, the layers were analyzed at 0°, 45° and 90° propagation angles, with all 

the aforementioned variations. The computer programs in this work are written by using Matlab 

software.  
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