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Abstract— The increasing use of composite materials in 

plate type structural components is subjected to dynamic 

loadings in their working life. These structural components 

have to perform in dynamic environment where there is a 

maximum damage occurs due to resonant vibrations. For the 

purpose of the safety of the structure maximum amplitude of 

the vibration must be in limit. In this review paper, 

discussed about composite materials, its properties and 

thickness, aspect ratio, orientations of plate, natural 

frequency and boundary conditions. Carried out the 

calculation for natural frequency with different boundary 

condition and analysed it for structural components. 
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I. INTRODUCTION 

Plate type composite structures are widely used in many 

engineering field like aeronautical, automobile industries, 

civil structures, marine structures etc. and the application of 

composite material is still growing fast. 

Composite plates are generally made of different 

layers bonded together, in which it has same or different 

orientation. 

One of the most important things about the 

composite plate is its higher strength and light weight.it also 

gives control of the structure properties by changing the 

orientation and number of plies. 

To achieve right combination of material properties 

and its performance it is necessary to analyse its dynamic 

behaviour. It is required to determine its natural frequency, 

mode shape and the damping ratio to avoid problems caused 

by vibrations. 

II. LITERATURE REVIEW 

A. Shiuh-Chuan Her, Chi-Sheng Lin [1]: 

In this paper “Vibration Analysis of Composite Plate excited 

by Piezoelectric Actuators” they have discussed about 

vibration behaviour. There are piezoelectric patches which 

are surfaced bonded to a composite plate and used as a 

vibrator. 

The loads are generated by patches, employed to 

the simply supported rectangular plate to develop vibration 

response. An analytical solution of vibration response is 

obtained and compared with finite element results for 

validation. 

The effects of exciting frequency of piezoelectric 

actuators and location on vibration response of plate are 

investigated for structural vibration control. 

B. J. Alexander, Haston Amit Kumar, Dr. Bsm Augustin 

[2]: 

In this paper “Frequency Response of Composite Laminates 

at various Boundary Conditions” they have perform a modal 

testing in which the natural frequencies of a plate are 

determined by vibrator with given excitation. 

Modal testing is done by means of Vibration 

generator, Accelerometer, Oscilloscope, Power oscillator 

and a computer.  

The natural frequency of two different materials 

Glass/Epoxy and Basalt/Epoxy Laminates were analysed 

with different boundary conditions (cantilever, two edge 

fixed, simply supported) and it is found that the natural 

frequency of all edge fixed plate is very higher. 

Basalt/ Epoxy plate has a better resistance to 

vibration than Glass/Epoxy. 

C. Sharayu U. Ratnaparkhi, S.S. Sarnobat [3]: 

They have analysed the effect of factors like No. of layers, 

Fiber orientation angle and aspect ratio on the natural 

frequency. 

In this work vibration analysis is done for the 

Glass/Epoxy composite plate under Free-Free boundary 

condition. They have discussed about the development of 

composite plate fabrication method for achieving good 

results in research. 

The resulting vibrations of the plate in various 

points are measured by an accelerometer. The signal was 

input to the analyzer where their frequency spectrums are 

obtained. 

 
Fig. 1: Effect of Fiber Orientation on Natural Frequencies 

Fiber orientation Vs Natural Frequency graph 

shows lower value for [45/-45] fiber orientation and it is 

increased for [30/-60]. 

Natural frequency increases with increase in aspect 

ratio. As aspect ratio 1 to 2, natural frequency increases near 

double. 

 
Fig. 2: Natural Frequencies Vs Aspect Ratio 

Based on the analysis, natural frequency of plate 

increases with increasing of aspect ratio and decreases as ply 

orientation increases for Free-Free boundary condition. 
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D. Nisha A S, Saraswathy: 

Have analyse a beam with two arbitrarily located 

through width delaminations. The beam specimens are made 

by bonding thin aluminium strips with very thin epoxy film 

adhesive. Delamination occurs by inserting celephone sheet 

of 50 microns with required length 50 mm of delamination. 

For effect on centre layer laminations, thickness kept as 2 

mm. Beam size is 300mm*25mm*2mm each. 

Results are obtained with accelerometer and FFT 

analyzer. Length of delamination is kept constant but the 

location is varies, it’s at fix end, middle and free end. 

The variation in natural frequency with the debond 

location as shown in figure shows that the debond has a 

minimum effect on modal frequency as it towards end of 

cantilever and it is maximum decrease when it is near to 

fixity. It gives different results for the same debonding with 

respect to the change in location. 

 
Fig. 3: Frequency Vs Location of Debond 

E. G. Boscato, S.Russo: 

Have presented in “on vibration mode of Pultruded FRP 

sheet plies” vibration mode of GFRP sheet piles during 

insertion in the ground through dynamic action directly 

applied for the structure and application of the new 

technology rather than steel piles. 

8 accelerometers are employed on sheet plies to 

sensing the shear stress and the frequency variation. 

Vibration is applied by traditional machine with frequency 

of 380 to760 HZ and the dead load of the system is equal to 

10000N. 

The results shows asymmetrical behaviour of FRP 

sheet due to different stiffness of the two flanges. Higher 

deformation of Pultruded element in the free vibration field 

with increasing vibration dynamic load. 

C.H. Jiang, T.Y. Kam [6]:- The paper presents the 

effects of support conditions, aspect ratio of the plate and 

size ratio of plate length to coil radius on vibration 

characteristics of the elastically restrained laminated 

composite sound radiation plates. 

 
Fig. 4: Apparatus Setup 

The plate is excited in middle with the help of 

electro-magnetic exciter, consisting of voice coil, magnetic 

assembly and a damper. A small amount of salt powder is 

scattered on the plate surface. When the plate is being excite 

the salt powder start to moves and get together where 

displacements is zero. 

It claims that the voice coil assembly has 

significant effects on natural frequencies of plate and the 

effects become larger as the size ration gets smaller. It is 

noted that prediction of vibration shapes are totally different 

from true ones. 

F. Nathera Abdual Hassan Saleh 

Have found that there is a significant effect on natural 

frequency and mode shapes by the length of the crack, its 

orientation and its location on the plate. 

Vibration analysis is carried out for square plate 

with simply supported condition including internal crack 

and edge crack. It clearly shows that the frequency 

parameters changing with length of crack, orientation and 

location. 

 
Fig. 5: First 3 Modes of Uncracked Plate 

Figure 5 shows the first 3 modes of uncracked plate 

with simply supported condition. It is seen from figure 6 that 

the cracks opens and splits the plates depends upon the 

modes, cracks and concave surface of the mode shape. 

 
Fig. 6: First 3 Deformed Mode Shapes of Internally Cracked 

Plate 

The results show that a frequency decreases when 

the length of the crack is increased. It is depend upon the 

function of crack parameters and mode shapes of the plate. 

The crack inside the plate with 45° orientation is a most 

dangerous which has highest reduction in frequency. 

III. CONCLUSION 

Due to requirement of high performance composite plate 

type structure, so it is necessary to find its characteristics 

under various boundary conditions. Damage may be occurs 

due to vibration so it required to reduce the amplitude of the 

components. 
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