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Abstract - In this research paper tensile strength of laminated natural fiber reinforced hybrid composite material analyzed on 
the ANSYS ADPL 17.0 by using static structure module. All the stress, strain, stored energy, deformation and all other 
properties estimated in the both diagram and tabular form and aggregated with the experimental work. Modelling and 
analysis done as per ASTM standard. Natural fiber used as reinforcing element, replace the synthetic material due to specific 
strength to weight ratio, low density and biodegradability used in the automobile application, textile industry etc. GKFHC 
materials consist with the two different BF (kenaf and flax) and glass fiber by using the thermosetting matrix. 
Experimentally laminate created with the help of hand lay up technique and its testing performed on UTM. Presently 

specimen prepared on static structure module and solution tool gives the required output data. This is economical and quite 
easy process for the estimation mechanical characterization and other physical, thermal and all relevant properties. 
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I. INTRODUCTION 

 

Synthetic material (carbon, aramid) replaced by the 

natural fiber due to environmental issue. The research 

on the natural fiber is carried out throughout the 

world by the researcher. Polymeric matrix derived 

from the natural fiber. It may be wood, kenaf, banana, 

flax, jute, wheat straw, abaca and other fibrous 

natural fiber and thermoset matrix are used. Wide 

ranging study carried on jute, kenaf, flax, bamboo, 

cotton, sugar cane, grass and leaf fibers. It directed 

extract out from the mineral, plant and animal 
resources. These fibers able to work in one 

directional and multidirectional ways which enhance 

the bearing capacity of the materials. Plant fiber 

obtained from bast, leaf, fruit, seed, straw. Figure 1 

shows the classification of natural fiber. 

 

Natural fiber that Natural fiber obtained from the 

plant, animal, vegetable or through the minerals gives 

out the hair like structure and also convert into the 

nonwoven fabric after the spinning or it can transform 

into the woven cloth or yarn [1]. From the various 
parts of the plant the vegetable fiber is achieved. 

Natural fiber like sisal, banana, hemp, jute and 

pineapple are used in the industrial application. This 

structure gives to thermoses polymer good properties 

such as high flexibility for tailoring desired ultimate 

properties, great strength, and modulus [2]. 

Characterization and performance of the natural fiber 

hybrid composite material depend upon the 

hydrophilic nature [3] and impact [4]. 

 

Hybrid composite material is combination of 

continuous phase and discontinuous phase. 
Embedding of discontinuous particle into the 

continuous phase formed the hybrid composite 

material. it formed due to the combination of natural 

fiber reinforcement and matrix. 

 

 
Figure 1. Composite Materials 

 

II. MATERIAL 

 

Kenaf: Kenaf is a wild plant which grown up in the 

warm season, short day commonly occur in tropical 

and sub-tropical places like Asia and Africa. Around 

4000 BC kenaf has been cultivated for the production 
of food and fiber by the extraction process. It has 

exclusive property that it contains long bast about 

35% of stalk dry weight. It does not contain the 

hollow core instead of that it long bast with short 

core.it belong to the malvaceae family significant 

play a important role in the horticulture. In 4-5 

months kenaf grown up to 4-6 m height. In a year 

6000 to 10, 000 Kg/hrs. dry weighted kenaf fiber 

produced. 

 

Flax: The biological name of the flax is name of Flax 
is linumusitatissmum. such a bast fiber which is used 

in development of the natural fiber, oil production 

and non-textile industries. It does not obtain from the 

roots or the capsular and seeds while it is obtained 

from the inner parts of the stem. Stem length is 
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approx. 600 to 1000mm. table 1 shows relevant 

mechanical properties of natural fiber. 
 

Glass: It is low alkali glass which contain 54 wt.% of 

silicon oxide ,14 wt.% of aluminum oxide, 22 wt.% 

of calcium and magnesium oxide, 10 wt.% of boron 

oxide and less than 2 wt.% of sodium and potassium 

oxide.it is also known as alumina calcium borosilicate 

It is manufactures by the melt spinning technique. It 

is manufactured by the extrusion of thin silica gel 

with small diameter into various fiber. Due to its 

weight properties it is more favorable than the metals. 

Glass mat is produced by machine. E glass fiber have 

good dimensional stability, moisture resistance, 
specific properties, thermal properties, high tensile 

strength, good electric insulator. It is not affected by 

the organic solvent. It is opaque and transmission 

property ultra- violent towards violet transmission. 

Woven glass contains very fine fibers of the glass. 

 
Table 1 Mechanical Properties of Natural Fiber [ 5-11] 

 

III. PROBLEM IDENTIFICATION 

 

After studying various research paper on hybrid 

composite material, it was observed from literature 

that the manufacturing of the composite material was 

quitepossible but determination of maximum 

mechanical properties was not economical 
experimentally. To ameliorate of this 

problem,ANSYS ADPL 17.0. was used. With the 

help of this software the specimen prepared according 

the ASTM Standards on ANSYS workbench and it 

able to define the mechanical, thermal and maximum 

relevant properties of the hybrid composite material. 

Usually the virtuous qualities fibers having high cost. 

Here, glass mat, flax mat, kenaf mat and epoxy resin 

used for the fabrication of the GKFHC material at the 

stacking sequence 00 and 900 orientation. 

 

Good design product and calculation of complex 
engineering problem estimated suitably through the 

ANSYS workbench software. It is used as tool for the 

optimization and providing the resolution through the 

simulation also known as FEM tool. It can easily 

solve the problem. In this paper the specimen 

prepared as per the ASTM D3039 standard, testing 

was done. There is comparisons shows between the 

experimental and result shown by this analysis. 

 

IV. METHODOLOGY 

 
On the basis of literature survey, the specimen 

prepared as per the ASTM standard and its tensile 

testing performed by static structural [12]. After that 

validate the result between the experimental and 

analysis work. 

 

V. FINITE ELEMENT ANALYSIS 

 

Finite element method is a tool which help in the 

prediction of the damping, frequency, vibrational 

analysis and other required data [13]. Wear and tear, 

strength of the material, elongation etc. can be 
determined through this analysis. figure 1 represent 

the ANSYS workbench which contains the lot of 

module like static structural, IC engine (fluent), 

harmonic response, fluid flow, electric etc. type of 

analysis obtain through this software. 

 

 
Figure 2 ANSYS workbench 
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Finite element Analysis [14] operates into three steps 

preprocessing, solving and post processing which 
shown in figure 2.  Preprocessing deals with the 

initial step of the work. Creation of geometry, filling 

of engineering data sources etc. next step is the 

solving in which all input data given to the material 

like load. Pressure. Post processing gives out the 

result or output of the overall the analysis like 

principal stresses, strain, von misses stress, stores 

strain energy etc. can be determine. 

 
Figure 3 Flow chart of the ANSYS workbench 

 

Pre-Processing Step: Some step comes under the 

preprocessing. Firstly, the geometry created on the 

ANSYS workbench by using static structural module.  

Selection of element, Material selection and meshing 

all included in this step. Figure 3. Shows the insertion 

of material in the composite and it help to create new 

directory of the material [15]. If the material is not 

present previously in the engineering data source, 

then there is new row of that material created and all 
the required properties can be added like Plasticity, 

hydroelasticity, orthotropic properties, strength etc. 

properties can be inserted in the engineering data 

source. 

 
Figure 4 Engineering Data Source 

Solution: Geometry create on the workbench with the 

help sketching, modify, dimension, constraint tool. 
Draw tool comprises with line, polyline, tangent, 

polygon, rectangle, oval etc. fillet, chamfering, 

corner, trim, replicate, duplicate all these commands 

comes under the modify command. Constrained help 

to provide the midpoint, coincident, symmetry, 

parallel properties. All these tool help to perform the 

task in easy way. After the preparation of geometry 

boundary condition applied on the specimen like 

fixing of support, point of application of load etc. 

after the meshing done for complete processing 

which gives out appropriate result. 

 
Post Processing: After the creation off geometry the 

analysis of the workpiece performed by applying 

required data. Analysis of the required result obtains 

in the post processing step. Select all the required 

output for instances, stress, deformation, strain, 

temperature etc. 

 

VI. MODELLING AND ANALYSIS OF 

TENSILE STRENGTH 

 

In this software 3D modelling is quite easy so that 
quick opertaion performed which gives out accurate 

and fine quality resullt.3D model created by using 

above tool as per the ASTM D3039 [16] standard 

shown in figuer 4whch having its specific dimensions 

specimen prepared by using the sketching tool. It is 

preprocessing step of the analysis. 

 

 
Figure 5 Tensile Specimen 

 

Charcterstics of the material: Composite material 
comprises by the combination of different layer. Each 

layer have the undirectional structuer and eopxy 

matrix. Three differnet mat (keanf, flax and glass) 

with appropriate thickness stacked with each other at  

00 and 900 sequence.A layer comprised with the 

orthotropic properties which depend on the direction. 

[17]. 

 
Table 2:   Properties of epoxy resin 
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Table 3:  Properties of E glass 

 

Input data applied on the workpiece after creation of 
the geometry like fixed support, magnitude of load, 

point of application of load, direction of load etc. are 

required data for the determination of accurate result. 

After applying all the input data on the specimen 

figuer 6 shows the tensile strength of the GKFHC  

material. 

 

 
Figure 6 Tensile Strength 

 

VII. RESULT AND DISCUSSION 

 

From the comparatively study between purposed and 

existing work, it was obtained that before the 

manufacturing analysis of the hybrid composite 

material can be done, it is quite possible the 

appropriate mechanical, thermal and all the required 
values estimated. In present time researcher try to 

replace the synthetic material with the natural fiber. 

synthetic fiber costly and non-biodegradable while 

the natural fiber biodegradable and less costly than 

the synthetic material. figure 6 shows the graphical 

representation of comparative study between the 

experimental and simulation work. Three number of 

layerscomposite having loading condition in 

longitudinal and transverse both with the appropriate 

boundary condition. 

 

 
Figure 7 Graphical Representation of Tensile Strength between 

Experimental and Simulation Work 

 

VIII. CONCLUSION 
 

This present research work shows the improvement 

and enhancement of the reinforcing material.  Finite 

element method provides appropriate path to estimate 

mechanical, thermal properties of the composite 

material before its actual manufacturing. Relevant 

properties give the basic description and its outcomes 

after manufacturing at that particular data. Addition 

of different type of material can be done easily 

without the manufacturing cost and expenses. 7.4 % 

difference seen from the experimental and simulation 
analysis. 
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