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Abstract: 

In the present work epoxy resin is chosen as matrix, E-g lass fiber, Wollastonite, Silicon is chosen as reinforcement. Room 

temperature cured  Epoxy System filled with E-glass fiber and Wollastonite, Silicon were synthesized by mechanical shear mixer, and  

then the mixture o f epoxy and Wollastonite, Silicon is blended. Different weights of modified Wollastonite or Silicon (3grm wt) 

reinforced with E-g lass fiber has been incorporated into the Epoxy matrix in order to study the variation of Mechanical and 

Morphology properties. Mechanical properties like Flexural strength, Tensile strength o f the micro hybrid composite are studied by 

UTM (Universal Testing Machine). The images of the fractured structures are taken using Scanning Electron Microscope. The 

observation established good miscibility of Epoxy and Ho mogenous dispersion of silicon, Wollastonite in the matrix. 
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I. Introduction: 

Composite materials possess high strength and high strength 

to weight ratio, and due to these facts composite materials are 

becoming popular among researchers and scientists [1]. Fiber 

reinforced  composites were prepared with jute fibers of fiber 

length 5-6 mm. The resins used in this study are polyester and 

epoxy. The composites were synthesized at 18:82 fiber-resin 

weight percentages [2]. Epoxy resins are inherently brittle. 

Thus they are toughened with react ive liquid  rubbers or core 

shell elastomers. Surface -modified silica nanoparticles, 20 nm 

in diameter and with a very narrow part icle size distribution, 

are available as concentrates in epoxy resins in industrial 

quantities since 10 years. Some of the drawbacks of 

toughening, like lower modulus or a loss in strength can be 

overcompensated when using nano silica together with this 

toughness [3]. Percentage by weight (called mass fraction) of 

the Nano particulates introduced can remain very low (on the 

order of 0.5% to 5%) due to the low filler perco lation 

threshold, especially fo r the most commonly used non-

spherical, high aspect ratio fillers (e.g. nanometer -thin 

platelets, such as clays, or nanometer-diameter cylinders, such 

as carbon nanotubes). The orientation and arrangement of 

asymmetric nanoparticles, thermal property mis match at the 

interface, interface density per unit volume of nanocomposite, 

and polydispersity of nanoparticles significantly affect the 

effective thermal conductivity of nanocomposites. 

 . 

II. Materials Used: The matrix material used in this 

present study is a commercially available epoxy resin L-12,  

Hardener K-6, the woven glass fiber (density: 450 g/m2), the 

Nano filler was used in this study among first up wollastonite 

clay. (Product No: 682659; Brand: A ldrich, Product name: 

Nanoclay), the Nano filler was used in this study among first 

up wollastonite clay. (Product No: 682659; Brand: A ldrich, 

Product name: Nanoclay).  

 

 

 

III. Preparation of Sample: 

 

 
Figure.1 

 

 
Figure.2 

 

The mixture of epoxy resin and hardener (with filler/without 

filler) is being poured on the previously arranged E-glass fiber 

in the mould. Brush and roller was used to impregnate the 
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Nano composites as shown in figure.1 and 2. Hand-layup 

technique was used to impregnate the composite structures. 

After 24 hours dry at room temperature the laminate is 

chopped out according to the required dimension. 

 

 
Figure.3. Dry Laminate 

 

IV. Different Proportions of E-glass fiber and Epoxy 

without filler:  

 

Specimen-1:  

3 layers of E-g lass fiber = 62.58 gms.  

Epoxy L-12 = 123 gms.  

Hardener K-6 = 12 gms.  

Specimen-2:  

4 layers of E-g lass fiber = 81.73 gms.  

Epoxy L-12 = 162 gms.  

Hardener K-6 = 16 gms.  

Specimen-3:  

5 layers of E-g lass fiber = 101.58 gms.  

Epoxy L-12 = 202 gms.  

Hardener K-6 = 20 gms.  

 

V. Different Proportions of E-glass fiber and Epoxy 

with Silicon Filler:  

 

Specimen-4:  

3 layers of E-g lass fiber = 62.58 gms.  

Epoxy L-12 = 123 gms.  

Hardener K-6 = 12 gms.  

Silicon filler = 3 gms.  

Specimen-5:  

4 layers of E-g lass fiber = 81.73 gms.  

Epoxy L-12 = 162 gms.  

Hardener K-6 = 16 gms.  

Silicon filler = 3 gms.  

Specimen-6:  

5 layers of E-g lass fiber = 101.58 gms.  

Epoxy L-12 = 202 gms.  

Hardener K-6 = 20 gms.  

Silicon filler = 3 gms. 

 

VI. UTM:  

 

Most common testing machine used in tensile testing is the 

universal testing machine. Th is type of machine has two 

crossheads. One is adjusted for the length of the specimen and 

the other is driven to apply  tension to the test specimen. There 

are two  types: hydraulic powered and electromagnetically 

powered machines. 

 

 
 

Figure.4. Hydraulic powerd and  eletromagetically  

The test process involves placing the test specimen in the 

testing machine and applying tension to it until it fractures. 

During the application of tension, the elongation of the gauge 

section is recorded against the applied force. The data is 

manipulated so that it is not specific to the geometry of the 

test sample. The elongation measurement is used to calculate 

the engineering strain, ε, using the following equation:  

 

         
    = (Change in gauge length/Initial Length) 

 

σ = F/A 

= (Force/Area). 

 

Data Sheets and the output screen shots and the results were 

published by performing these testing in the “Bharath 

Technical Labs and O.U” (Physics Department) Hyderabad is 

as follows:  

 

VII. Tensile test report of E-glass fiber and epoxy 

without filler: 

 

(Units: 

N/mm²). 

No. of 

Trials  

3 layer 

without 

filler 

specimen 

1  

4 layers  

without 

filler 

specimen 2  

5 layer 

without 

filler 

specimen 

3  

Trial 1  147.34  185.42  242.18  

Trial 2  199.00  198.93  195.75  

Trial 3  155.14  236.22  210.76  

Average  167.16  206.85  216.23  

Table.1 

 

 
Figure.5 Cross head travel (CHT) 

 

The Figure.5 shows a graph is drawn between load and CHT 

based on the highest values of tensile strength of 3-layer, 4-

layer and 5-layer composites without filler from test report. 
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VIII. Tensile test report of E-glass fiber and epoxy 

with silicon Filler:  

 

 

 

 

 

 

 

 

 

 

 

Table.2 

 

 
 

Figure.6 Cross head travel (CHT) 

 

The Figure.6 shows a graph is drawn between load and CHT 

based on the highest values of tensile strength of 3-layer, 4-

layer and 5-layer composites with filler from test 

report.Characterization was performed using Field Emission 

Scanning Electron (FESEM) Zeiss GEMINI operated by EHT 

range 10 – 20 KV, 8mm working distance and using VPSE or 

SE2 Signals to obtain images of the coatings and their chars, 

respectively. Energy Dispersive X-ray Spectroscopy (EDAX) 

analysis was ran to provide rapid qualitative and quantitative 

analysis of elemental composition. The SEM micrographs of 

test specimens are taken from fractured surfaces of tensile test 

specimen of the Epoxy resin and reinforcement with Nano 

material like Nano Clay composites were examined by the 

Scanning Electron microscope show the fracture surface of 

nanocomposite with 3grm organic clay. River line markings 

and sharp surfaces are the evidence for the brittle  fracture of 

nanocomposite. These river lines formed during the crack 

propagation. No obvious agglomerates were observed in the 

micrographs. This can be attributed to exfo liat ion of the clay 

particles. This image shows that very good bonding between 

epoxy/glass fibre and Nano clay. More Nano Clay content was 

found in these matrixes. 

 

IX. Results and Conclusions: 

 

The tensile test results of Nano composite materials improved 

with addition of Nano clay in epoxy matrix. Th is test was 

performed by un iversal testing machine, it was found that 

addition of 3grm of Nano clay shown very good results 

compare to other percentage of Nano clay, if percentage of 

Nano clay more than 3grm in composite material, it become 

brittle material and also very hard to prepare composite 

material. Therefore, the Nano clay contents should be kept 

3grm in order to get good mechanical properties .  
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(Units: 

N/mm²). 

No. of 

Trials  

3 layer 

with 

silicon 

specimen 

4  

4 layers 

with 

silicon 

specimen 

5  

5 layer 

with 

silicon 

specimen 

6  

Trial 1  196.81  256.21  250.66  

Trial 2  148.47  216.19  220.72  

Trial 3  191.67  267.90  222.75  

Average  178.98  246.76  231.37  


