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ABSTRACT: One of the major scientific challenges for the composite engineers is the development of new stronger 

and tougher lightweight structural materials supporting latest technologies and design concepts for the complex shaped 

structures like aircraft, automotive structures, and large wind turbine blade structures . The development of composite 

materials improving their performance limits based on the reinforcement of two or more fibres in  a single polymeric 

matrix, which leads to the advanced material system called hybrid composites.This is a major challenge that can only 

be met through an understanding of the relationships between materials architecture and mechanical response. The 

hybrid effect  of selected mechanical property from the ru le of mixture behavior o f g lass ,carbon and epoxy resin added 

with mwcnt  composites were studied. The effectiveness of reinforcement essentially  depends on the adhesion between 

matrix and fiber, so this is a key factor in determining the final properties of the composite materia l. In the present 

work, an  attempt has been made to study the influence of g lass fiber and carbon fiber with carbon nanotube  reinforced 

epoxy polymer matrix on  the mechanical properties. The various mechanical  p roperties were studied as per the ASTM 

standards.The carbon and glass fiber with Honey Comb Structure  has a shows a high mechanical strength of the 

materials. 
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I. INTRODUCTION 

 

One of the major scientific challenges for the composite engineers is the development of newstronger and 

tougher lightweight structural materials supporting latest technologies and design concepts for the complex shaped 

structures like aircraft,automotive structures, and large wind turbine b ladestructu res . The development of composite 

materials improving their performance limits based on the reinforcement of two or more fibres (synthetic fibre with 

another synthetic fibre or synthetic fibre with natural fibre or synthetic fibre with metallic  fibres) in  a single polymeric 

matrix, which leads to the advanced material system called hybrid composites . 

Recently, hybrid composite is being investigated throughout the globe as it has enhanced properties than their 

mother composites which is relatively cost effective method. This is a major challenge that can only be met  through an 

understanding of the relationships between materials architecture and mechanicalresponse. The positive or negative 

hybrid effect  of selected mechanical property from the ru le of mixture behavior o f g lass ,carbon and epoxy resin added 

with mwcnt  composites were studied. The effectiveness of reinforcement essentially  depends on the adhesion between 

matrix and fiber, so this is a key factor in determining the final properties of the composite material. In the present 

work, an  attempt has been made to study the influence of g lass fiber  and carbon fiber with carbon nanotube  reinforced 

epoxy polymer matrix on  the mechanical properties. The various mechanical  p roperties were studied as per the ASTM 

standards. 

 

II. LITERATURE SURVEY 
 
S.y.fu, B.Lauke, E.Mader (2000):In this study was carriedout the tensile p roperties of inject ion melded composites 

reinforced with SGF and SCF have been investigated and the result indicate that the mean g lass and carbon fiber 
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lengths decrease with increasing fiber volume fractions and the combined effect of fiber volume fraction and fiber 

length determines the final tensile properties of the composites. 

 

K. Poyyathappan (2014):In this study was carriedout the tensile strength of the hybrid composites lie in between the 

CFRP and GFRP. From the flexural results obtained in this investigation on the 0±90 fiber orientation sample, it is 

observed that the hybrid samples have intermediate strength after the specimens were subjected to cyclic load. But, the 

hybrid composites have more flexural strength than that of the GFRP laminates after cyclic load. 
 
T D Jagannatha (2015) :In this study the inclusion of carbon fiber mat  reinforcement composite significantly 

enhanced the ultimate tensile strength, yield strength and peak load of the composite. the micro hardness and ductility 

of the hybrid composite were also found by doing experiments like tensile test and hardness test as per ASTM standard. 

 

KarthickSaravanan.S(2016):In this study to understand the improvement in the mechanical properties due to the 

changes made in the carbon/ glass fiber ratio in three different laminates. As you can see the tensile strength, flexural 

strength and the impact strength increases as the ratio of the carbon fiber reinforcement is increased in the matrix.  

 

III. EXPERIMENTAL DETAILS 
 
Material selection: 
Carbon fiber and E-glass fiber were selected as reinforcement and epoxy and matrix material 

Bidirectional glass fiber-300 GSM -  40 Grams per layer 

 Bidirectional carbon fiber – 300 GSM – 20 Grams per layer 

Matrix: Epoxy resin – grade LY556 – 250ml 

    Hardener – grade HY 951 – 50 ml 

   Honey Comb Structure shell size – 0.6mm 

 
Fabrication: 
Bidirect ional GFRP, CFRP and multiwalled carbon nanotube  hybrid composite  of 3mm thickness have been prepared. 

Epoxy resin LY-556 has been used as the matrix and HY 951 has been used as hardener. The laminates have been 

made by hand-lay up method. Required layers of fibers were taken as a 300×300×3mm.The thickness of the laminates 

was maintained approximately 3mm.equal amount of resin is taken in a ratio 10:1hardner is added. 

 

 
 

Figure1 :Fabrication Process 

 

the vaccum bag technique is carriedout on the laminate to uniformly distributed the resin and also to remove any 

trapped air the process time required fo r 2 hours then the specimen will be placed in atmospheric condition for 5-

6hoursand cured in 100
0
ctemperature about 1hours.In CFRP and GFRP laminates all the layers are carbon fiber mat 

and glass fiber mat respectively.hybrid laminates made by three layer of carbon and eight layer o f g lass fiber  added 

to3% and 4% of multi walled carbon nano tube was fabricated. 
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Figure2:Vaccum Bag Technique 

 

 

 

 

 

 

 

 

Figure3:Fabricated Material 

 

 

 

 

 

 

 

 

 

Figure 4:Test Specimen 

 

The specimen was cut as per the ASTM standard for tensile and compressive tests and tested for its tensile and 

compressive strength respectively 

 

TESTING DETAIL: 

Mechanical properties like ult imate Compressive Strength, ultimate Tensile Strength, Impact St rength, 

Hardness And Water Absorption test will be evaluated. 

 

Tensile test: 
The tensile tests can be performed  on unidirectional composites. Fiber  glass tabs are placed on e ither side o f 

straight sided specimens which, are gripped in the testing machine. St reamlined(reduction-section) specimen  can also 

be used. 

ASTM  A 378:2017 is fo llowed for tensile test. The specimen was fixed between two adjustable grips of  

computerized  Universal Testing Machine (UTM) at room temperature and load was applied till it factures. The 

elongation and  maximum load is noted during the experiment. 

 
Compressive test : 

Compressive strength or compression strength is the capacity of a material o r structure to with stand loads 

tending to reduce size, as opposed to tensile strength, which with stands loads tending to elongate. Here the test 

spicemen should be  prevented from buckling 

 
Impact test : 

ISO 148-1-2016  Method  is followed for charpy impact test. The test is performed by fixing the specimen at 

the both ends and the striker impacts the specimen. 
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Hardness Test: 
            Hardness is defined as theresistance to indentation, and it is determined by measuring the permanent depth of 

the indentation.more simply put,when using a fixed force and a given identer, the smaller indentation,the harder the 

material.ASTM D 2240 method is followed for the Shore-D Hardness test. 

 

IV. RESULT AND DISCUSSION 
 

TENSILE STRENGTH: 

 

Figure 5:Tensile Strength 

 

The above chart shows the effect of reinforcements on UTS of the Fibers reinforced composites as can clearly see 

theincrease in the ultimate tensile strength in different proposition of cnt specimens this proves that the strength of the 

material increases as the cnt content in the material increases . 

 

COMPRESSION TEST:  

 

Figure 6:Compressive Test 

 

The  test specimens were mounted with strain  gauges on both sides of the specimens to observe test specimen 

bending ratio. The test setup and test specimen before the test and after the test  

 
IMPACT TEST: 

Charpy impact testing involves striking a standard specimen with controlled weight pendulum swung from a   

particular height. The specimen is fixed in a anvil and struck by the pendulum. The amount of energy absorbed in 

fracturing the test piece is measured 
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Figure  7:Impact Result 
HARDNESS TEST: 
            Hardness is defined as theresistance to indentation, and it is determined by measuring the permanent depth of 

the indentation.more simply put,when using a fixed force and a given identer, the smaller indentation,the harder the 

material.ASTM D 2240 method is followed for the Shore-D Hardness test. 

 

V. CONCLUS ION 
 

By comparing Tensile stress Results of  Experimental Analysis. From the test results of nano composites based 

on mechanical  testsconducted a conclusion is  reached from the study. All the result  are compared to various 

proposition of carbon nano tube to increase the strength  

From the study it’s concluded that the composites used in aerospace and automobile applications abundant and 

highly reliable. 

Now a days, in automobile field  the glass fiber and carbon  fiber hybrid composite material result  of tensile 

strength  is increasesin  carbon HoneyComb composites. 

 

REFERENCES 
 

1. AutarK. Kaw, (2006)‘MechanicsofCompositeMaterials’ 
2. K. Poyyathappan et al. / International Journal of Engineering and Technology (IJET) : Tensile And Flexural 

Studies On Glass - Carbon Hybrid Composites Subjected To Low Frequency Cyclic Loading  

3. Palanikumar,L.Karunamoorthy,R.Karthikeyan,andB.Latha,“Optimization of machiningparameters  in turning 

GFRPcomposites. 

4. Jones, (1990), R.M., “MechanicsofComposite Materials”,McGraw-HillBookCompany, 

5. Carl T. Herakovich, (1997) ‘MechanicsofFibrousComposites’ 
6. DanielGay,SuongV. Hoa, Stephen W. Tsai,( 2003)‘Composite materials’. 
7. Donald H. Middleton, ‘Composite Materials  in AircraftStructure’. 
8.  Michael Chun-YungNiu,(2000)‘Composite AirframeStructures ’. 
9. R.Sakthivel*,D.Rajendran .“Experimental Investigation And Analysis    A Mechanical Propert ies Of Hybrid 

Polymer Composite Plates”. 

10. Stephen R. Swanson,(1997),“Introduction to Designand Analysis withAdvancedComposite Materials”, 

11. Hyer,Michael W. (1998), “StressAnalysis of FiberReinforcedCompositeMaterials”, 

12. Ya.S. Karpo,‘Structuraloptimizationofcompositematerialforaircraftpanels’. 
13. B.Liu, R.T. Haftka;‘Single-level composite wing optimization basedonflexural lamination parameters’.. 
14. R.K.H.Ng,A.Yousefpour,M.Uyema,M.N.GhasemiNejhad; 

‘Design,analysis,manufactureand test shallow water pressure  vessels’. 
15. W.J.Liou,C.I.TsengandL.P.Chao;‘StressanalysisoflaminatedE-glassepoxycomposite plates’.Lalit S. Gupta; 

‘Advanced composite materials’ 
 

0

5

10

15

20

Glass

Carbon

http://www.ijirset.com/



