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1. Introduction 

 The accuracy in obtaining free vibration 
frequencies of composite plates is closely 
related to the assumed shear deformation 
pattern. It has been shown that Equivalent 
Single Layer (ESL) theories yield good 
predictions when materials properties of 
adjacent layers do not differ significantly. 
However, since they use continuously 
differentiable function of thickness 
coordinate, they are unable to account for 
severe discontinuities in transverse shear 
strains that occur at the interfaces between 
the layers with drastically different 
stiffness properties. In these cases, the 
local deformations and stresses, and 
sometimes even the overall laminate 
response, such as fundamental frequencies 
are not well predicted. In wish to overcome 
the shortcomings of ESL theories, and 
reduce the computational cost of 3D 
elasticity theory, discrete layer or layer 
wise (LW) theories have been proposed. 
 In this paper a discrete layer theory 
called Generalize Layerwise Plate Theory 
(GLPT) of Reddy is used to study free 
vibrations of laminated composite and 
sandwich plates. The objective of this 

paper is to code a MATLAB computer 
program for FEM solutions based on 
GLPT, capable of calculating fundamental 
frequencies of laminated composite and 
sandwich plates. The accuracy of computer 
program will be verified by comparison 
with available results from the literature.   

2. Theoretical formulation 

 Mathematical model for free vibration 
of composite plate is formulated using the 
following assumed displacements field: 
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where wvu ,,  are the displacements of a 

point 0,, yx  on the reference plane of the 

laminate, IU  and IV  are undetermined 

coefficients, and zI  are layerwise 
continuous functions of the thickness 
coordinate [1].  
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3. Finite Element Model

 Substituting assumed displacement 
field into virtual work statement the finite 
element model is obtained [1]: 

0eeee KM  (2) 

where element stiffness and element mass 
matrix are given in [2].  

4. Numerical results and discussion

4.1 Example of sandwich plate 

 A five layer (0/90/core/0/90) symmetric 
simply supported sandwich plate is 
analyzed in the following example: 

Face sheets (Graphite-Epoxy T300/934): 

3
231312

132312

321

/1627,49.0,22.0

,205.6,895.6

,34.10,131

mkg

GPaGGPaGG

GPaEEGPaE

Core (Isotropic): 

3
231312

3
132312

3
321

/97,0

,1045.3

,1089.6

mkg

GPaxGGG

GPaxEEE

Free vibrations are normalized in the form:  

f
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2 //  (3) 

The results on Figure 1 imply that ESL 
theories are unable to accurately predict 
fundamental frequencies of soft-core 
sandwich plates, since their assumed 
displacement field can not account for 
significant change of materials properties 
between adjacent layers.   

Fig. 1. Fundamental frequencies of        

thin and thin sandwich plates

5. Conclusions

In this paper the finite element solutions 
are presented for free vibration analysis of 
laminated composite and sandwich plates. 
The study has verified that the proposed 
model is capable to accurately predict 
fundamental frequencies of both thin and 
thick sandwich plates and may be used as 
the guideline for their optimal design in the 
laboratory. 
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