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ABSTRACT 

 

The increased use of composite plates has resulted a demand for engineers to 

find the solutions of composite plates.  The exact solutions can only be obtained when 

at least one pair of opposite sides is simply supported.  For other boundary conditions, 

approximate solutions are usually employed.  The purpose of this study is to derive a 

closed-form approximate solution for the free vibration of symmetrically laminated 

composite rectangular plates with various boundary conditions by using the extended 

Kantorovich method and the combination of the extended Kantorovich method and 

the Rayleigh-Ritz method.  The extended Kantorovich method applies a separable 

function to the dynamic system energy equation in order to reduce the partial 

differential equations to the ordinary differential equations in the x and y coordinates 

direction, with a constant coefficient.  The beam function is used as a basis function in 

the iterative calculation.  The iterative calculation is used to evaluate the natural 

frequency and to force the final solution needed to satisfy the boundary conditions.  

The final solution which satisfied the boundary conditions are used as basis functions 

in the Rayleigh-Ritz method to study the curved nodal line.  To verify the accuracy of 

the presented method, the frequency parameters are evaluated to compare with the 

known solutions and the finite element method.  A good agreement arising from the 

comparison, the minimum and maximum difference percentage are 0.128% and 

13.002% respectively, proves that the presented method can evaluate the mode shapes 

and the natural frequencies of straight and curved nodal line of symmetrically 

laminated composite rectangular plates. 


