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Abstract— Now a day’s composites are important class of 

materials which are available to mankind. So studies of 

these composites are played a very important role in 

engineering, material science, metallurgy and solid 

mechanics applications. The fiber reinforced polymer 

composites are more widely used in the automotive industry, 

aeronautical industry and finds many other industrial 

applications due to their benefits like low cost, noise control, 

low weight and ease of processing. Glass fiber reinforced 

polymer composites are one of the most widely used 

composite materials. Glass Fiber composites are considered 

to have potential use as a reinforcing material in epoxy 

polymer based composites because of their good strength, 

stiffness etc., in present study, mechanical properties for 

glass fiber composites were evaluated. Here, Glass fiber is 

the fiber reinforcement and epoxy polymer as a matrix 

material. Composites were prepared through hand layup 

technique. Each of the composite plate has a different 

volume fraction. These composite plates were cut into 

tensile specimens as per ASTM D3039 and compression 

specimens as per ASTM D3410 through water jet cutting 

then subjected to tensile testing and compression testing. 

Mechanical test i.e. tensile test and compression were 

performed on UTM and the results are reported. The result 

showed compressive and tensile strength of glass fiber 

reinforced epoxy polymer composites and presented the 

conclusion. 
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I. INTRODUCTION 

In recent years many fiber-reinforced composite materials 

are widely used in manufacturing various parts in 

automotive and aero space industries. The major advantage 

of fiber reinforced composites is to offer a high strength and 

modulus that are either comparable to or better than many 

traditional metallic materials. Because of their low specific 

gravity, the strength- weight ratio, and modulus - weight 

ratios, these composite materials are markedly superior to 

those of metallic materials. In addition, fatigue strength - 

weight ratio as well as fatigue damage tolerance of many 

composite laminates is excellent. Glass fiber composites 

have higher impact strength and excellent surface finish and 

high modulus to weight ratios compared to other fiber 

reinforced composite materials, and therefore extensively 

used in industries. Glass fibers are the most common of all 

reinforcing fibers for polymeric matrix composites (PMC). 

The principal advantages of glass fibers are low cost, high 

tensile strength, high chemical resistance and excellent 

insulating properties. Composite materials are important 

class of materials which are now available to mankind in 

large quantity [1]. Composite materials are very much 

essential for mechanical, chemical, civil engineers, and 

material scientists for using them on a huge amount of 

engineering and other applications. Modern composites had 

started in 1930s [6]. The concept of composite materials is 

that to combine variety of materials to produce a new 

material with excellent properties by the individual 

constituents [3]. In other words Composite materials consist 

of two or more physically different, suitably set or dispersed 

phases, with a boundary sorting out them [1]. It contains 

most important characteristics that are not soluble to each 

other [2]. Composites materials are usually prepared to 

create newer materials with different physical, working and 

mechanical properties, example they may be produced to 

construct light and strong materials [5].Composites 

materials have its own properties, which could not be 

achieved by either of the constituent materials alone [4]. So 

now we can see that composites materials are becoming 

more important as it can help to improve our quality of 

product. Composites are widely used in aircrafts and 

spacecrafts’ parts, automobiles, boats, buildings, roads, 

bridges and many more of other applications [6]. There have 

been many studies on the mechanical characteristics and 

strengthening effectiveness of the short fiber reinforced 

composites. 2D randomly oriented short fiber reinforced 

composites manufactured by hand layup process are being 

considered as a candidate retrofit materials due to their 

competitive advantages such as low cost, versatility and 

easy applicability. But the hand layup process produces 

voids, which are formed due to entrapped air in the 

composites and various volatile substances dissolved in the 

matrix [7]. It has been studied that tensile strength and 

compression  significantly increased when the fiber were 

aligned in the direction of applied stress. And the 

mechanical properties were greatly affected by orientation 

of fiber, which will lead to huge anisotropic behavior [8].  

Also mechanical property of composites results from fiber 

and matrix properties and the ability to transfer load across 

the fiber matrix interface [8, 9]. Experimental results show 

that fiber orientation is greatly affected by the mould 

temperature [10]. Main aim of this research is to make new 

material of short glass fiber reinforced composite material. 

To check the effect of mechanical behavior of short glass 

fiber reinforced epoxy based composites and to note down 

the properties such as tensile and compressive strength. 

II. DETAILS OF EXPERIMENT 

A. Preparation of Mould 

The steps involved in preparation of mould are as follows 

 The raw material mild steel plates are cleaned for dirt 

and surface irregularities using facing and milling 

operation on CNC machine. 

 Four holes are drilled on top and bottom plate for 

assembling the two plates using drilling operation. 
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 A pocket of 5mm deep is made on the bottom plate 

using milling operation. 

 Two handles were placed on each side of the bottom 

plate and two handles were placed on the top plate. 

 
Fig. 2.1: Mould 

B. Material selection process for composites 

While selecting materials along with the mechanical 

properties one should consider following parameters also 

 Environmental and operating conditions such as 

humidity, manufacturing temperature, behavior with 

chemicals etc. 

 The different types of manufacturing processes that can 

be used for the particular type of material and needs to 

check whether the manufacturing process is suitable for 

the material selected. 

 Cost of the material and manufacturing process. 

By considering the properties and above factors following 

matrix and reinforcement materials are chosen.  

1) Matrix material – Epoxy LY556 resin and HY957 

hardener 

2) Reinforcement material –Glass fibers (6mm Length) 

 
Fig. 2.2: Epoxy LY556 and Glass fibers (6mm). 

 
Table 2.1: Mass of Glass Fiber and Epoxy for Different 

volume fraction 

C. Preparation of composite material by hand layup 

method 

Hand layup method is the simplest method of all composite 

material manufacturing. The process steps are very simple. 

Hand layup method is chosen for this study because of its 

low cost of manufacturing and simple fabrication process. 

The step by step manufacturing process is given below. 

1) The mould is properly cleaned to remove all the dirt 

from it. After this the top and bottom plates are applied 

with wax (Mansion wax polish) or mould release spray 

is applied. This will help in easy removal of the material 

from the mould. 

2) After this glass fibers, epoxy and hardener are weighed 

separately according to the volume fraction. 

3) Now both weighed epoxy and hardener which is taken 

in 10:1 ratio is mixed in a plastic bowl. 

4) To the mixture of epoxy and hardener, glass fibers are 

mixed and stirred thoroughly. The stirring is done until 

homogeneity of fibers and matrix is attained. 

5) After thorough mixing of the material it is poured in the 

cavity of the bottom plate to which wax was already 

applied. 

6) The material is allowed to settle in the cavity, if the 

material does not flow roller can rolled over it to get 

uniform thickness throughout the sheet. 

7) The top plate is kept on the bottom plate which contains 

cavity, and then the bolts are fitted to the four corner of 

the mould for clamping. 

8) After closing the mould, it is allowed to cure for 24 

hours. After curing the material is removed from the 

cavity with the help of screw driver as shown in fig 2.3 

 
Fig. 2.3: Materail after Settling and Curing 

The tensile and compression test specimens were 

cut according to ASTM standard using the water jet cutting 

machine. 

III. EXPERIMENTAL PROCEDURE 

A. Tensile test 

Flat specimens were used to determine the tensile strength 

of the material. The test has been carried out according to 

ASTM D3039.Universal testing machine (UTM) is used to 

test the tensile specimens. The cross head of UTM can move 

up and down. Each cross head has a tapered slot at the 

centre in which pair of jaws is inserted. These jaws are 

moved up and down while testing. The control panel 

consists of control devices, hydraulic power unit, and the 

load measuring unit. The tensile test specimens were held in 

machine by using the grips, and pulled at cross head speed 

of 100mm/min. The specimen had 250mm length, 25mm 

width and 5mm thickness. For checking tensile property of 

the specimen three volume fractions were used, and for each 
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volume fraction three specimens were tested. The values of 

load versus displacement were noted..  

B. Compression test 

Using compression test compression properties such as 

compression strength, load at peak, and elongation at peak 

can be found. Compression testing was carries out according 

to ASTM D3410. The compression test specimens were 

prepared according to ASTM D3410. Dimensions of the 

specimen are 8mm width, 12mm length and 5 mm thickness. 

The specimen is kept between the two compressive plates in 

the centre. Load is applied on specimen with the help of 

moving head. Then load and deflections are noted. The same 

procedure is repeated for compression test specimens 

reinforced with different volume fractions and the 

corresponding parameters are recorded. 

IV. RESULTS 

In this research work two tests were carried out i.e. tensile 

test and compression test. Each test was done with three 

volume fractions and five specimens in each volume 

fraction. So total of fifteen specimens for tension and fifteen 

compression specimens were tested 

 
Fig. 4.1: Graphical representation of tensile strength v/s 

volume fractions 

 
Fig. 4.2: Graphical representation of compression strength 

v/s volume fractions 

V. CONCLUSIONS 

From this experimental evaluation of mechanical properties 

of glass fiber reinforced composite material we have 

observed that Short glass fiber reinforced epoxy composites 

with different volume were successfully prepared using 

hand layup method. It has been noticed that the mechanical 

properties of composites such as tensile strength and 

compression strength increases with increase in fiber 

volume.  
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