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Abstract: Composite laminates extensively due to their 

high specific strength and stiffness mechanics and 

construction materials used in civil engineering 

structures. However, when the composite laminate 

structures such as the Service or the fabrication of 

microscopic damage to the team tend to involve as cracks 

and delamination. In general, a joint structure reduces 

depression and structures common to any cracks or 

damage in localized natural frequencies and mode shapes 

of the structure along with the change in the 

increases can be reduced. Among the many casualties, 

delamination in composite laminates are sold, used in a 

variety of applications where space, is a very important 

event. Finite element modeling and delamination of 

composite laminated structures analysis currently 

employed in the task. In this process, the transition curve 

composite laminates used in the identification and 

location of delamination. Make an effort to find 

employment is defined as the composite laminate 

structures delamination. Delamination of the current 

work focuses on two interconnected topics. Firstly, 

clamed square plate with all edges of the plate being 

considered delamination. Secondly, ideally with the 

support of all the nodes is analyzed on a square laminated 

plate delamination. Curve analysis of the effect of 

delamination of the forms, the package laminate 

structures of interest in preventing delamination of the 

element at some point in the sample. In this paper, 

theoretical results generated and recorded various cases. 

ANSYS finite element calculations are made with the 

current research work. 

 

Keywords: Composite Laminates, Delamination, 

catastrophe, FEM, Mode shapes, Change of  Curvature.

 

1. Introduction 

 

Composite [1-3]materials in the aerospace industry, civil 

industry and other sectors that can offer great potential 

for damage to the fiber-reinforced composite laminates, 

which are capable of detecting [4]the event hindered by 

the lack of a reliable health monitoring system. In 

general, composite materials such as fiber b
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Composite laminates extensively due to their 

high specific strength and stiffness mechanics and 

construction materials used in civil engineering 

structures. However, when the composite laminate 

structures such as the Service or the fabrication of 

ic damage to the team tend to involve as cracks 

and delamination. In general, a joint structure reduces 

depression and structures common to any cracks or 

damage in localized natural frequencies and mode shapes 

of the structure along with the change in the damping 

increases can be reduced. Among the many casualties, 

delamination in composite laminates are sold, used in a 

variety of applications where space, is a very important 

event. Finite element modeling and delamination of 

analysis currently 

employed in the task. In this process, the transition curve 

composite laminates used in the identification and 

location of delamination. Make an effort to find 

employment is defined as the composite laminate 

mination of the current 

work focuses on two interconnected topics. Firstly, 

clamed square plate with all edges of the plate being 

considered delamination. Secondly, ideally with the 

support of all the nodes is analyzed on a square laminated 

ion. Curve analysis of the effect of 

delamination of the forms, the package laminate 

structures of interest in preventing delamination of the 

element at some point in the sample. In this paper, 

theoretical results generated and recorded various cases. 

S finite element calculations are made with the 

Composite Laminates, Delamination, 

catastrophe, FEM, Mode shapes, Change of  Curvature. 

3]materials in the aerospace industry, civil 

nd other sectors that can offer great potential 

reinforced composite laminates, 

which are capable of detecting [4]the event hindered by 

the lack of a reliable health monitoring system. In 

general, composite materials such as fiber breakage, 

matrix of micro-crack, Debonding, fiber pullout and 

delamination (separation of laminae from its neighbors) 

that can occur in many ways.  

 

2. Method of Delamination Detection
 

In this paper work is to detect delamination

is a change of forms. Delamination is a composite 

laminated structure if the structure of that area, it 

increases the level of delamination in the curve, the 

system reduces the flexural rigidity.[21

plate is the perfect blend of absolute difference between 

curvatures and delamination of composite laminated plate 

is used to detect delamination. Delamination curve is a 

function of the change in the forms. Delamination of 

composite structures used to obtain this information. So 

the change curve, delamination size curve [23] can be 

obtained for the magnitude of the change in the value of 

flexural stiffness and, the reduction increases. The first 

step is to get the time formats to transfer configurations 

using FEA. Finite element metho

clamped and simply supported composite laminated 

plates. ANSYS finite element analysis software package 

used to the bitter end to gain business. The central 

difference formula in the second row, which can explain 

the patterns in curve, has appointed find[24]

          
(Timoshenko, 1959) 

      Change in curvature mode shape = Absolute     

Difference between   Perfect and delaminated Curvatures.

 

                                                      

Figure 1. Finite difference scheme

 

2.1 Representation of Delaminated Element 

COMPOSITE COATED STRUCTURES 

crack, Debonding, fiber pullout and 

delamination (separation of laminae from its neighbors) 

2. Method of Delamination Detection 

In this paper work is to detect delamination of the curve 

is a change of forms. Delamination is a composite 

laminated structure if the structure of that area, it 

increases the level of delamination in the curve, the 

system reduces the flexural rigidity.[21-22] Laminated 

absolute difference between 

curvatures and delamination of composite laminated plate 

is used to detect delamination. Delamination curve is a 

function of the change in the forms. Delamination of 

composite structures used to obtain this information. So 

change curve, delamination size curve [23] can be 

obtained for the magnitude of the change in the value of 

flexural stiffness and, the reduction increases. The first 

step is to get the time formats to transfer configurations 

using FEA. Finite element method is used for both 

clamped and simply supported composite laminated 

plates. ANSYS finite element analysis software package 

used to the bitter end to gain business. The central 

difference formula in the second row, which can explain 

as appointed find[24] 

 

 

 

Change in curvature mode shape = Absolute     

Difference between   Perfect and delaminated Curvatures. 

 
                                                       

Finite difference scheme 
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The delaminated region is represented by reducing the 

stiffness at the particular section where we are interested 

to create the delamination [12-13]. For present work the 

delaminated region is introduced by reducing the 

stiffness value by 0.25 times of the stiffness of the perfect 

laminated region of the plate. The delaminated regions 

are represented at some interested areas. These areas are 

discussed in detail below[14]. 

 

Configuration 1    
 

 

Centre element 

is taken as the 

delaminated 

element. The 

delaminated 

element is 

located at a 

distance of 

47.27 mm 

from the both 

edges with the 

size of (5.26, 

5.26). 

 

 

Figure 4. Delamination at the Center Element 

 

Configuration 2 
 

 

 

 

 

Delamination is 

introduced at the 

centre. Centre 

(3x3) elements 

are taken as the 

delaminated 

element at a 

distance of 42.11 

mm from the 

both edges with 

the size of 

(15.79, 15.79). 

 

 

Figure 5. Delamination at the Center Elements(3x3) 

 

Configuration 3 
 

 

 

 

 

Delamination is 

introduced at the 

centre. Centre (5x5) 

elements are taken as 

the delaminated 

element at a distance 

of 36.84 mm from the 

both edges with the 

size of (26.32, 26.32). 

 

Figure 6. Delamination at the Center Elements(5x5) 

 

Configuration 4 
 

 

 

 

 

 

In this case, the 

delaminations are 

introduced in four 

different locations 

with the size of 

3x3elements 

(15.79mm,15.79mm)  

at a distance of 

(15.79, 15.79) from 

the edge. 

 

Figure 7. Multiple Delaminations 

 

Configuration 5 
 

 

 

In this case, the 

delaminations are 

introduced in four 

different locations  with 

the size of 3x3elements 

(15.79mm,15.79mm) 

like case 4, but the 

location of delamination 

is changed to a distance 

of (21.12, 21.12) from 

the edge. 

 

Figure 8. Multiple Delaminations 
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3. Results and Discussion 

 

3.1. For Completely Clamped Laminated Plate
 

The fundamental frequency and corresponding change in 

curvature mode shapes are extracted for all the different 

models mentioned above with the edge conditions of 

completely clamped are plotted below in fig., from those 

graphs it is clearly inferred that the exact location of 

delamination in the composite laminated plate is 

identified. 

 

3.1.1. Percentage difference in fundamental frequency 

for completely clamped plate 

 

Table 1. Percentage difference in fundamental frequency 

for completely clamped plate

 
 

Configurati

on 

Perfect 

Plate 

in Hz 

Delaminat

ed Plate in 

Hz 

cc 90 1  

center 0.25 

 

 

 

 

 

329.12 

 

327.39 

cc 90 3  

center 0.25 

 

cc 90 5  

center 0.25 

293.15 

cc 90 3  

corners 0.25 

(3x3) 

 

323.85 

cc 90 3  

corners 0.25 

(4x4) 

 

319.41 

 

 

Case  1 
  

 

Figure 9. Change in bend mode shape for conf 1

 

 

 

 

.1. For Completely Clamped Laminated Plate 

The fundamental frequency and corresponding change in 

curvature mode shapes are extracted for all the different 

models mentioned above with the edge conditions of 

completely clamped are plotted below in fig., from those 

he exact location of 

delamination in the composite laminated plate is 

.1.1. Percentage difference in fundamental frequency 

Percentage difference in fundamental frequency 

for completely clamped plate 

ed Plate in 

%   

Diff 

0.52 

 

10.92 

 

1.60 

 

2.95 

 

Change in bend mode shape for conf 1 

Case 2 
 

 

Figure 10. Change in bend mode shape for conf 2

 

Case 3 
 

 

Figure 11. Change in bend mode shape for conf 3

 

Case 4 

 

Figure 12. Change in bend mode shape for conf

 

Case 5 
 

 

Figure 13. Change in bend mode shape for conf 5

 

Change in bend mode shape for conf 2 

 

Change in bend mode shape for conf 3 

 

Change in bend mode shape for conf 

 

Change in bend mode shape for conf 5 
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3.2. For Simply Supported Laminated Plate
 

The  shapes and corresponding change in bend mode 

shapes are extracted for all the different models as 

mentioned above with the edge conditions of simply 

supported are plotted below in fig. Those graphs clearly 

inferred that the exact location of delamination in the 

composite laminated plate. 

 

3.1.2. Percentage difference in fundamental frequency 

for simply supported plate 
 

Table 2. Percentage difference in fundamental frequency 

for simply supported plate 

 

Configurati

on 

Perfect 

Plate 

in Hz 

Delaminat

ed Plate in 

Hz 

ss 90 1  

center 0.25 

 

 

 

 

 

155.84 

 

155.00 

 

ss 90 3  

center 0.25 

147.14 

 

ss 90 5  

center 0.25 

134.72 

 

ss 90 3  

corners 0.25 

(3x3) 

 

146.92 

 

ss 90 3  

corners 0.25 

(4x4) 

 

142.20 

 

 

Case 6 

 

Figure 14. Change in bend mode shape for conf 1

 

 

 

 

 

 

 

 

.2. For Simply Supported Laminated Plate 

and corresponding change in bend mode 

shapes are extracted for all the different models as 

mentioned above with the edge conditions of simply 

supported are plotted below in fig. Those graphs clearly 

inferred that the exact location of delamination in the 

.1.2. Percentage difference in fundamental frequency 

Percentage difference in fundamental frequency 

 

ed Plate in 

%   

Diff 

0.53 

5.58 

 

13.55 

 

 

5.72 

 

8.75 

 

 

mode shape for conf 1 

Case  7 

 

Figure 15. Change in bend mode shape for conf 2

 

 

Case 8 

 

Figure 16. Change in bend mode shape for conf 3

 

Case 9 

 

Figure 17. Change in bend mode shape for conf 4

 

Case 10 

 

 

Figure 18. Change in bend mode 

 

Change in bend mode shape for conf 2 

 

Change in bend mode shape for conf 3 

 

Change in bend mode shape for conf 4 

 

Change in bend mode shape for conf 5 
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4. Conclusion 
 

Fundamental frequency, mode shapes and mode shapes 

change displacement two topics received composite 

laminates. ANSYS FEA package is created and the 

business results of the numerical conditions are plotted 

on the edge of the laminate. Results support the 

laminated plate is simply clamped in the curve of the 

forms of corporal damage in the event of use, 

demonstrates. Region that detect the presence of 

delamination of the curve has been shown that changes in 

the patterns. If you change the curve values in the areas 

of delamination and it proved to be great. However, a test 

to check the results of the backup or a fem code.  
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