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Abstract: -- composite laminates are most widely applied in the field of engineering where weight ratio and delamination 

are the most influencing key factors. A Finite Element (FE) based simulation technique is carried in studying the 

delamination of single lap joint. FE based software ANSYS (ACP) has been used for this simulation. The pre-post 

ANSYS ACP model was developed to check the effect of delamination region with different number of plies and to check 

the resistance to delamination. Three-dimensional non-linear FE analysis have been carried out to study the effect on 

surface interlaminar stress in the bonded lap joint. In the further study, frictional forces and pressure distribution on the 

laminated are analyzed using the penalty formulation. Contact FE analysis is performed in order to prevent 

interpretation of the laminated structures. 
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1. INTRODUCTION 

 

Composites are most widely applied in different fields due 

to its extensive properties like light weight, high strength, 

strength related to weight, corrosion resistance, high 

impact strength, design flexibility, part consolidation, 

dimensional stability, nonconductive, nonmagnetic, radar 

transparent, low thermal conductivity and durability. In 

this paper, we will discuss the study of delamination of 

single lap joined composite by a finite element based 

simulation technique through FE based software 

ANSYS(ACP). In this software, we will use pure penalty 

formulation to get the simulation and results. The main aim 

of this paper is to get the convergence of different 

parameters like pressure, force reactions, frictional stress 

by applying the boundary conditions like displacement. 

The results obtained after simulation will show the 

convergence and the graphs are plotted for the study. The 

composite materials used are epoxy resin UD and resin 

epoxy which form a layer by layer composite model. 

 

2. WORKING IN ANSYS (ACP) 

 

 For the modelling and simulation of the work two 

basic models of composite materials are designed and they 

are lap joined or bonded by cohesive zone in the static 

structural module in ANSYS workbench. 

 

Engineering data: 

In this part, the materials used for the model are defined. 

 

The materials used in this work are composite materials i.e. 

epoxy resin UD(230Gpa), resin epoxy. 

A cohesive zone with separation distance debonding is also 

defined. 

 

Geometry: 

In this part, sketching and generation of the surfaces is 

done and splitting of faces is also done to the required 

dimensions. 

 

Model: 

In this part, the geometry is made in to a model by 

generating mesh on the surface and naming the split 

surfaces according to the requirement. 

 

Set up: 

In this part, a pure solid model is created by adding the 

required ply in the layer by layer order by defining the 

orientation of layers. 

 

In the same pattern, another model is created with some 

changes in the design and dimensions. 

After creating the two models they are uploaded in the 

static structural module for the analysis. In this module, we 

define the boundary conditions and the parameters to be 

analyzed and analysis settings. After defining all these 

things, the simulation and results are obtained by solving 

the problem. 
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3. RESULTS AND DISCUSSION 

 

Directional deformation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1 

 

Table. 1 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

The results obtained from the table. 1 and the above graph 

show the time vs deformation in which it is observed that 

at from the starting of deformation to the end of the 

deformation the values are increased as the time steps are 

increased and then falls to zero as the contact region ends. 

The maximum and minimum deformations are observed 

from the fig. 1 clearly. 

 

 

Frictional stresses 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 

 

Table. 2 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

from the above results obtained it is observed that the 

minimum frictional stress at any instant of time is zero and 

the maximum frictional stress goes on increasing with in 



 

 

   

ISSN (Online) 2456-1290 

 International Journal of Engineering Research in Mechanical and Civil Engineering  

(IJERMCE) 

Vol 2, Issue 5, May 2017 
 

 

 All Rights Reserved © 2017 IJERMCE                 940 

 

 

 

the bonded or contacted region and then falls down after 

the contact region. Fig. 2 shows the Ansys result with 

frictional stresses clearly. 

 

Pressure 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 

 

Table. 3 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From the above results it is observed that the pressure 

increases as the delamination takes place and reaches the 

maximum value at the end of the contact region as it is 

clearly observed from the fig. 3. 

Force reactions 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 

 

Table. 4 
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Fig. 5 

 

Fig. 5 shows the force convergency which is obtained from 

Ansys solver and this shows that the results obtained are 

optimum. From the fig. 4 and table. 4 the force reactions 

are observed i.e. the reactions are obtained only in X 

direction because the boundary condition is given in X 

direction and the other directions are fixed. 

 

4. CONCLUSIONS 

 

 From the force reactions, it is observed that 

convergency is obtained and which concludes that the 

results obtained are optimum. From part of results it is 

clear to conclude that every parameter reaches to 

maximum value at the end of the contact region and then 

suddenly falls down, which shows the nature of the bonded 

region at the time of delamination or separation. 
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