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ABSTRACT:  

Use of heavier materials in different fields has prompted a great deal of fuel utilization. It has been a test for 

material specialists to think of plans and materials that are lighter but better as far as physical attributes. This has 

called for inquires about into material advancement for the generation of lighter materials of the equivalent or 

even prevalent mechanical properties to the current materials around there of uses. This task work is committed 

to the investigation of the mechanical conduct of glass and epoxy composite materials through physical 

experimentation like pliable, pressure, sway and flexural test to comprehend the composite conduct on a stick on 

circle machine. 

1. Introduction 

In the course of the last three to four decades, the 

utilization of composite materials has been 

ascending from customary territories, for example, 

flying machine designing to different fields (car 

industry, marines, structural building) since they 

have wanted properties which can't be accomplished 
by different sorts of constituent materials. Fiber 

Reinforced Plastics (FRP) has fundamentally 

extended their application in aeronautic trade lately. 

This work includes manufacturing Glass half breed 

composite material. This composite material you 

have to manufacture utilizing hand layup technique 

as it is simple and advantageous to utilize. Hand 

layup strategy is a workmanship as opposed to a 

method as it requires greater inclusion of human. 

Thus, while manufacturing you should be 

progressively watchful, with the goal that materials 

will be similarly conveyed over the volume. This 
will straightforwardly help in accomplishing great 

mechanical properties. To know the different 

properties of your composite, test your composite 

by different damaging testing strategies, for 

example, Tensile test and Compressive test utilizing 

Universal Testing Machine, Impact test utilizing 

Charpy sway test Machine and wear testing 

utilizing Pin-on-plate wear analyzer. 

 

 

2. Composite Material 

Materials like Iron, Steel are better in tension but 

poor in compression. Similarly Wood, Cast Iron is 

better in compression but poor in tension. To gain 

the benefit of having more such properties in one 

material we combine two or more materials in some 

arrangement. These types of materials are called 

composite materials. 

3. Fibre Reinforced Composites 

Fiber fortified composites have been broadly 

fruitful in many applications where there was a 

requirement for high quality materials. There are a 

great many custom details which offer FRPs a wide 

assortment of ductile and flexural qualities. At the 

point when contrasted and customary materials, for 

example, metals, the blend of high quality and 
lower weight has settled on FRC an incredibly well 

known decision for improving an item's plan and 

performance. The term epoxy has been generally 

received for some uses past fiber fortified polymer 

composites. Today, epoxy cements are sold in 

neighbourhood tool shops, and epoxy gum is 

utilized as the fastener in ledges or coatings for 

floors. The horde of employments for epoxy keeps 

on growing, and variates of epoxies are continually 

being created to fit the enterprises and items they 

are utilized in.Hand expose up is an embellishment 
technique reasonable for making a wide assortment 

of composites items from exceptionally little to 

extremely extensive. It is the least difficult 

composites shaping technique, offering minimal 

effort tooling, straightforward preparing, and a wide 

scope of part sizes. Configuration changes are 

promptly made. There is a base interest in hardware. 

With talented administrators, great generation rates 

and steady quality are realistic. 
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4. Materials and Methods 

strands material (fiber glass) has a different blends 

of B2O3, SiO2, Al2O3, MgO, Glass or CaO in 

powdered structure. It is a material produced using 
fine strands of glass. Glass fiber is solid, light 

weight and powerful material. Its weight properties 

and mass quality are likewise entirely good when 

contrasted with metals and can be effectively 

arranged utilizing shaping procedure [3]. The main 

hindrance of the glass fiber is that it can't withstand 

high temperature like carbon fiber. More often than 

not for the air ship super structure we need a 

nonstop tangle with constant glass filaments. 

Slashed fiber glass tangle are utilized in the process 

where the length of glass fiber is between 3 to 25 
mm. Table 1 demonstrates the mechanical 

properties of glass fiber strengthened plastic 

material 

4.1 Fabrication method 

Wet layup is a molding technique which combimes 

layers of fibre with the resin.The process involves 

the positioning of reinforcement material into a 

mold of layers [5]. These layers are then 
impregnated with a resin system either with a brush 

or roller to ensure a good wet out of The top mold. 

Don’t forget to spray release gel on the inner 

surface of the top mold plate. Then keep it on the 

stacked layers and then apply pressure for a 

compact material.Cure the mold in the room 

temperature and curing process is done take out the 

composite out of the mold. Wet Lay-up is a molding 

technique which combines layers of reinforced fiber 

with the resin. The process the reinforcement 

material. Both the glass reinforced fiber layer and 
carbon reinforced fiber layer are placed in an open 

molding process. The resin is taken in 70 % of its 

volume and remaining is 30 % of glass fiber and 

carbon fiber are taken in combinations as shown in 

Table 3. At 1st create a square box with one side 

open, using wood with dimension 50*50 mm. This 

box will be used as a mold for fabricating your 

composite. Then use release gel and spray it over 

the mold surface to avoid the sticking of polymer to 

the surface.To get a better surface finish in the final 

product use thin plastic sheets at the top and bottom 

of the moldplate.You need to add reinforcement in 
the form of woven mats or chopped strand mats. 

Cut that material as per the mold size and place it 

over the surface of the mold after Perspex sheet. 

Then mix thermosetting polymer in liquid form 

thoroughly in suitable proportion with a prescribed 

hardener (curing agent) and pour it onto the surface 

of the mat which is already placed in the mold and 

make sure the amount of hardener should be around 

5% of the resin used. The polymer should be 

uniformly spread with the help of a brush.Then add 

the second layer of mat on the polymer surface and 

move a roller with a mild pressure on the mat-

polymer layer to remove any air trapped as well as 

the excess polymer present.Then repeat the same 

process for each layer of polymer and mat, until the 

required layers were stacked.After that place the 

plastic sheet over the top mold,don’t forget to spray 

release gel on the inner surface of top mold plate. 
Then keep it on the stacked layers and then apply 

pressurenfor a compact mold. Cure the mold in 

room temperature and curing process is done to take 

the mold out. 

 

5. Testing of Composites 

At that point make a couple of test examples for 

playing out the different test. At any rate Make 3 
standard example for each test.Perform a pliable test 

utilizing an ATM machine to discover extreme 

rigidity, breaking quality, greatest prolongation, and 

decrease in region. From these estimations decide 

Young's modulus, Poisson's proportion, yield 

quality, and strain-solidifying characteristics.Then 

play out the compressive test in a similar machine 

to discover extreme compressive quality, breaking 

quality etc.After that play out the Flexural test, 

Impact test and wear test on the composite material 

with the standard example and note down separate 
results.Compare your outcomes regarding the 

diverse example to acknowledge how great your 

composite in various stacking condition.The 

composite which you will manufacture most be 

solid in both pressure, strain and bowing as well. 

Legitimate appropriation of fortifications and 

polymers over the whole volume will result in 

higher mechanical quality of the composite. 

A widespread testing machine is commonly used to 

test the elastic pressure and compressive quality of 

materials. It can perform numerous standard elastic 

and pressure tests on materials, segments, and 

structures, it is named as Universal Testing Machine 

(UTM). You need this machine to play out the 

different test on the manufactured composite 

material of yours.TheCharpy sway test, otherwise 
called the Charpy V-indent test, is an 

institutionalized high strain-rate test which decides 

the measure of vitality consumed by a material amid 

crack. This machine you will use for the above 

reason only.Pin-on-circle wear testing is a strategy 

for portraying the coefficient of grating, frictional 

power and rate of wear between two materials. As 
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an especially adaptable technique for testing wear 

opposition. You are going to gauge frictional power 

and other parameter identified with grating. 

6.Discussion 
comparable pieces for the compressive test as that 

taken for ductile test. The example A1 means that 

the example is selected with glass fiber fortified 

plastic overlaid at the two finishes with 30 mm 

length while the A2 example indicates that it was 

embedded in the steel pipe as same accomplished 

for the elastic test loaded up with epoxy with glues. 

Both the A1 example and the A2 example will have 

a check length of 80 mm after selected with either 

steel pipe or glass fiber strengthened plastic. These 

sorts of course of action are done on the examples 
for playing out the quality test without end 

crushing.For the compressive modulus the examples 

utilized for the test are like quality test yet the 

finishes are not selected. For playing out the 

compressive modulus test, two examples are taken 

in particular B1 and B2. Both the examples are un-

selected and have the elements of 140 mm and 80 

mm. The test set up and the strategy for playing out 

the quality test and compressive modulus test are 

done under compressive burden with the assistance 

of created test apparatus. These created test 
installation are structured and manufactured 

dependent on the ASTM 3410 code. The 

compressive burden is acquainted with the half and 

half FRP examples through the end stacking to get 

exact outcomes [11]. For estimating the strain 

happened in every cross breed FRP example is 

finished by utilizing foil opposition strain checks. 

The measure of twisting of the half and half FRP 

examples while leading the test is finished by 

utilizing consecutive strain checks. To fix the half 

breed FRP test example in the apparatus, at first, the 

example is embedded in the top heads with the jolts 
and set with the test installation. The top head 

alongside the example is set on the best stacking 

platen in the round notch. While fixing the in the 

platen, the fixing jolts is release somewhat to make 

the example top surface pushing on the best platen. 

From that point onward, the fixing jolts in the test 

apparatus are on the other hand thin down with 

hand tight. The test installation is turned over 

gradually to embed the lower end top head in the 

base stacking platen in the round section. At that 

point the lower head top fixing jolts is released 
marginally to make the test example squeezing the 

lower stacking design. After that the lower head top 

fixing jolts is fix with fingers tight [12]. The heap 

manage steel is gone through the drilled opening 

exactly made in the stacking platen base side for 

keeping up the arrangement of test example amid 

the stacking. At long last, the test examples is 

investigated to guarantee the half breed FRP 

material of the two closures are impeccably even 

with the base and best side of the stacking platens. 

From that point forward, the half breed FRP 

example is precisely mounted on the test 

installation. The test installation is set on the 

general testing machine and the tests are done. By 

utilizing the machine, the cross breed FRP test 

examples are packed and the comparing distortions 

at the different burden conditions are recorded as 
suggested by the ASTM 3410 code. The 

compressive burden is given at the rate of 1.27 

mm/min in dislodging control and the heap is 

estimated with the assistance of 300 KN load cell at 

the base of the test installation. The successful 

compressive modulus and compressive quality of all 

the half breed FRP composites (A1, A2, B1, B2) 

covers with 0o introduction and 90o introduction 

are accounted for in the beneath Table 7. The 

mechanical properties of compressive modulus are 

determined dependent on the pressure strain 

estimation of every example and the compressive 
quality from the most extreme compressive burden, 

normal thickness and width of the example. 

7.CONCLUSIONS 

The system used for holding the flat fiber 

reinforced plastics specimen for performing the 

tensile test and compressive test gave accurate 

results. In the tensile test, the failure occurred in the 

gauge length of the specimen that proves that the 

holding mechanism worked out clearly. The 

Young’s modulus of the specimens both in tensile 

and compressive test was calculated. When 
compared with the glass fiber reinforced plastic 

(GFRP) material, the hybrid composites were 

having excellent mechanical properties. Therefore, 

this hybrid fiber reinforced composites can be used 

as a replacement of glass FRP material where there 

is a need of good mechanical properties. Due to the 

light weight material, nearly 8-10% weight of the 

aircraft will be reduced resulting in less fuel 

consumption of it and at the same time, it will 

increase the cargo capacity. The methodology for 

determining the structural data of the fiber 

reinforced plastic (FRP) super structure may enable 
the evolution to focus on performance of an FRP 

bulkhead which further increases the cargo capacity 

and less fuel consumption. 

 

References 

 

1. BROUTMAN, L. J., 1969, Interfaces in 

Composites, ASTM Special Technical 

Publication No. 452, edited by P. J. Blau 

and B. R. Lawn (Philadelphia, 

http://www.trendytechjournals.com/


                           International Journal of Trendy Research in Engineering and Technology            

Volume 3  Issue 6   December 2019                                                                                                                                                  

ISSN NO 2582-0958 
___________________________________________________________________________________________________________________________________  

                                                         www.trendytechjournals.com 
4 

 

 

Pennsylvania: American Society for 

Testing and Materials) pp. 2741.  

2. CARPENTIER, L.,and KAFSA, PH., 

1992, NATO Advanced Study Institute 

Series, Vol. 233, pp.3 

3. DINESH, K., and SHETIY, J., 1988, J. 

Am. Ceram. SOC., 71, C-107. 

4.  HERRERA-FRANCO, P. J., and DRZAL. 

L. T., 1992, Composites, 23, 2. 

JOHNSON, K.L., 1970, J. Mech. Phys. 

Solidr, 18, 115.  

5. KHARRAT. M, CARPENTIER, L., 

CHATEAUMINOIS. A., and KAPSA, 

PH., 1995 (to be published). LARGE-

TOUMI, B., 1994,  

6. ThheEcoleCentrale de Lyon, 94-16. 

LOUBFT, J. L., GEORGES. J. M., and 

MEILLE. G., 1986, Microindentation 

Techniques in Materials Science and 
Engineering, ASTM Special Technical 

Publication No. 889, edited by P. J. Blau 

and B. R. Lawn (Philadelphia, 

Pennsylvania: American Society for 

Testing and Materials), pp. 72-89. 329-

336.  

7. MARSHALL, D. B., and OLIVER, W. C., 

1987, J. Am. Ceram. SOC., 70, 542. 

MILLER, B., MUM, P., and 
REBENFELD, L., 1987, Composife Sci. 

Technol., 28, 17.  

8. Rovsy, D., 1988, Sci. Ceram., 14, 873-878. 

ZIDI, M., 1995, Report of Dipl6me 

d’EtudeApprofondie, GCnie des 

MatCriaw, Bole Centrale 

http://www.trendytechjournals.com/

	Fabrication and mechanical testing of Glass Hybrid Fibres Epoxy Composite Material
	UG Students, Department of Automobile Engineering, Saveetha School of Engg., Chennai – 602105
	*Corresponding Author: nikhilkarthikeya98@gmail.com

