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ABSTRACT 

The vibrations of functionally graded circular plates, annular plates, and annular, circular 

sectorial plates have been traditionally treated as different boundary value problemswhich results 

in numerous specific solution algorithms and procedures. It is the problem itself that has been an 

overwhelming task for a new researcher or application engineer to comprehend. Furthermore each 

type of plate usually needs treating separately when different boundary conditions are involved. In 

this paper, a unified method is presented for the vibration analysis of the plates mentioned above 

with general boundary conditions based on the first-order shear deformation theory and Ritz 

procedure. The material properties are assumed to vary continuously through the thickness 

according to the general four-parameter power-law distribution. Regardless of the shapes of the 

plates and the types of boundary conditions, the displacements of the plates are described as an 

improved Fourier series expansion which is composed of a double Fourier cosine series and several 

auxiliary functions. As an innovative point of this work, the auxiliary functions are introduced to 

eliminate all the relevant discontinuities with the displacement and its derivatives at the boundaries 
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