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Abstract  

In this paper, a 4-layer composite material has been experimented on a load with the specified 

boundary conditions for four separate titles of different layers and four stacking sequences. 

During the study, we used Uniform Distributed Load. After the analysis, we found a relative 

result about the deflection on different stacking sequences and orientation. For modeling and 

analysis, we use YS ANSYS APDL 16 software. 

This study will be helpful in knowing which system is better for developing overall content. 
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Introduction  

The overall content is developing to improve the capabilities of designers who offer the 

possibility of exciting new solutions to tough engineering problems. Composites are 

combined in such a way that each of its properties can be used in the best way, including the 

minimal effects of their deficiencies. The process of adaptation enables designers to skip the 

obstacles related to the selection and construction of traditional materials. 

By adopting some principles, designers can use hard and light materials, with the property 

that can be tailored to the design requirements. As we all know that wood is a natural 

composite material that contains a species of polymer - cellulose fiber with good strength and 

hardness, polysaccharide lignin in one resin matrix of another polymer[1]. 

In the past, a number of studies have been done on composite materials which inspire us to 

present our work, which includes a combination of four separate layers, which are arranged in 

different orientation, i.e. 00, 450, 900, - 450 and different layout stacking sequence. 

Modeling Strategy of Finite Element Analysis 

For finite element analysis, a 3-dimensional prototype was developed in ANSYS APDL 

16[2][3]. For modeling, we developed a four-layer arrangement using 4 different materials 

such as Bagasse fiber, silk fiber, banana fiber and jute fiber[4][5]. Idea on the dimension 

(150x50x2) mm, the thickness of the each layer was 0.5mm. A Shell 3D-4 node 181 element 

was selected in Figure 1. After this the condition of the boundary was limited to one end 

because it behaves in the form of cantilever beam in Error! Reference source not found.. 

Under this study, four models were considered by the arrangement of the layers and the 

orientation of the singular layer. 
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Figure 1. The element model

Results and Discussion  

After applying the conditions of the boun

material, we got displacement, rotation and stress in the X, Y and Z direction. For the 

analysis, we took the four layers on the respective orientation of the mixed ma

900 and -450 and arranged them in 

Figure 3.  Lamina arrangement 
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For better understanding, numerically notified content as 

orientation sequence was the same despite the overall layout. 

. The element model   Figure 2.  Material properties

After applying the conditions of the boundary, the load of 2KN is exerted to the overall 

material, we got displacement, rotation and stress in the X, Y and Z direction. For the 

analysis, we took the four layers on the respective orientation of the mixed material to 0

and arranged them in random order as shown in Table 1. 

 

Composite Layer Order 

Composite 1 1-2-3-4 

Composite 2 1-3-2-4 

Composite 3 1-4-2-3 

Composite 4 2-1-4-3 

Table 1. Layup order 

For better understanding, numerically notified content as labelled in Figure 2. However, the 

orientation sequence was the same despite the overall layout.  
analysis 

 

properties[6] 

to the overall 

material, we got displacement, rotation and stress in the X, Y and Z direction. For the 

terial to 00, 450, 

. However, the 

ISSN NO: 0972-1347

http://ijics.com63

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 5, Issue 10, October 2018



Figure 4. Displacement and rotation in x, y, z direction

Error! Reference source not found.

stress, here represents the vector sum of S displacement and R 

rotation in the nodal state and represents the value of stress on the element. These results are 

obtained on the orientation for all composite, then f

-450. 

The Figure 4showing a graphical representation of the displacement and rotation in x, y and z 

direction. It is clearly giving a relative

that the value of Ux is minimum in composite 4, Uy is minimum in composite 4, Uz is 

minimum in composite 4 and the value of Rx is minimum in composite 4, Ry is minimum in 

composite 4, Rz is minimum in composite 1

Conclusion  

From Error! Reference source not found.

composite 4 was giving the best results according to displacement and r

this composite, we were getting minimum value of displa

directions compared to all other samples. Therefore, these results are very useful for an 

overall design using ULT and Silk, Bagasse, Jute and Banana fiber in the order outlined in 

Table 1 with UDL and specified boundary conditions.
 

  

 

. Displacement and rotation in x, y, z direction 

Error! Reference source not found.representing the value of displacement, rotation and 

stress, here represents the vector sum of S displacement and R characterizes the vector sum of 

epresents the value of stress on the element. These results are 

obtained on the orientation for all composite, then follow the same sequence, i.e. 0

showing a graphical representation of the displacement and rotation in x, y and z 

relative view of U and R in all direction. It can easily visualize 

that the value of Ux is minimum in composite 4, Uy is minimum in composite 4, Uz is 

minimum in composite 4 and the value of Rx is minimum in composite 4, Ry is minimum in 

in composite 1. 

Error! Reference source not found. and Figure 4, we can easily conclude that the 

composite 4 was giving the best results according to displacement and rotation anxiety. In 

, we were getting minimum value of displacement and rotation in all 3

directions compared to all other samples. Therefore, these results are very useful for an 

overall design using ULT and Silk, Bagasse, Jute and Banana fiber in the order outlined in 

with UDL and specified boundary conditions. 

representing the value of displacement, rotation and 

the vector sum of 

epresents the value of stress on the element. These results are 

ollow the same sequence, i.e. 00, 450, 900, 

showing a graphical representation of the displacement and rotation in x, y and z 

view of U and R in all direction. It can easily visualize 

that the value of Ux is minimum in composite 4, Uy is minimum in composite 4, Uz is 

minimum in composite 4 and the value of Rx is minimum in composite 4, Ry is minimum in 

, we can easily conclude that the 

otation anxiety. In 

tation in all 3 

directions compared to all other samples. Therefore, these results are very useful for an 

overall design using ULT and Silk, Bagasse, Jute and Banana fiber in the order outlined in 
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