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Abstract - Experimental Study of Reinforced Composite 

comprises of the process of fabrication of reinforced composite 

by introducing aramid fibre and sawdust in the vinyl resin 

matrix in various proportions, in particular, with different 

weight fraction. And analysis of the test results of these samples 

is performed to understand the change in specific mechanical 

properties in accordance to the change in the fraction of fibre 

used in the resin. 
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I.     INTRODUCTION 

omposites materials are in used since the age of first 

development by the human civilization. Composites were 

used over vide range by the pre-industrialized civilization, 

from building structure or monuments to the daily usable 

utensils. With the growth of human civilization, new 

composite materials also emerged constantly and their 

applications have found its way in far more better and helpful 

manner to human needs. 

In matrix-based structural composites, the matrix serves two 

principal purposes viz., binding the reinforcement phases in 

place and deforming to distribute the stresses among the 

constituent reinforcement materials under an applied force. 

Also, the expectations from matrices are many. They may 

need to be withstanding temperature variations, be conductors 

or resistors of electricity, may have moisture sensitivity etc. 

Also, it offers weight advantages, ease of handling and other 

merits which may also become applicable depending on the 

purpose for which the matrices are chosen. 

II.     FIBRE REINFORCED COMPOSITES 

Fibre reinforced composites are most widely used and earliest 

known reinforced material, as they are known for their nature 

to satisfy the desired conditions, like they transfer strength to 

the matrix constituents by influencing and enhancing matrix 

properties as desired. 

Fibres ideal performance depends on several factors like its 

length, shape, orientation, and composition of the fibres and 

the mechanical properties of the matrix. The orientation of the 

fibres in the matrix provides strength to the composite; and 

the strength is greatest along the longitudinal directional of 

fibre. But that doesn’t mean longitudinal fibres can take the 

same amount of load irrespective of the direction in which it is 

applied. Optimum performance from can be obtained if the 

load is applied along its longitudinal direction. The slightest 

shift in the angle of loading may drastically reduce the 

strength of the composite. 

For the current research work, reinforced composite of vinyl 

ester and aramid fibers along with sawdust with different 

weight fraction were prepared by using hand molding 

technique. Vinyl resin was mixed with standard hardener 

MEKP in 4:1 ratio. This mixture was cured for 1 hour at room 

temperature. After curing, the layer of aramid fibers along 

with sawdust is laid on the cure vinyl. After making the fabric 

layer and adding another layer of the vinyl resin, mold is 

pressed by the flat surface for removing the air bubbles thus, 

making a sandwich like arrangement.  

A series of composite was fabricated with variation in 

quantity of fabric, as stated below: 

Composite C1 = 70% vinyl ester and 25% aramid fiber + 5% 

sawdust 

Composite C2 = 60% vinyl ester and 35% aramid fiber + 5% 

sawdust  

Composite C3 = 50% vinyl ester and 45% aramid fabric + 5% 

sawdust 

The figures below show the test samples C1, C2 and C3, 

having different proportion of resin and fibre composition, 

after moulding and cutting them into standard size for various 

testing: 

  

Figure 1: Test specimens C1 composite. 

 

Figure 2: Test specimens C2 composite. 

C 



International Journal of Research and Innovation in Applied Science (IJRIAS)|Volume II, Issue VIII, October 2017|ISSN 2454-6194 

www.ijrias.org Page 9 

 

 

Figure 3: Test specimens C3 composite. 

III.     TESTING OF COMPOSITE 

The various tests were performed on the given sets of 

specimens. All the tests were being performed in the NABL 

Accredited Laboratory. Tables mentioned below illustrates 

results of various test performs on the test samples. 

TABLE 1: TENSILE PROPERTIES OF COMPOSITES. 

Composite 
Tensile Strength 

(kN/mm2) 
Deflection (mm) 

C1 2.22 5.72 

C2 3.04 6.01 

C3 3.9 7.32 

TABLE 2: HARDNESS OF COMPOSITES. 

Composite Hardness (BU) 

C1 60 

C2 60.5 

C3 63.55 

TABLE 3: DENSITY OF COMPOSITES. 

Composite Density (kg/mm3) 

C1 1.799 

C2 1.733 

C3 1.690 

TABLE 4: TOUGHNESS OF COMPOSITES. 

Composite Toughness (J) 

C1 8  

C2 10  

C3 16  

TABLE 5: FLEXURAL STRENGTH OF COMPOSITES. 

Composite 
Flexural Strength 

(N/mm2) 
Deflection (mm) 

C1 4.1 25.30 

C2 4.5 22.40 

C3 4.8 21.69 

IV.     RESULT AND DISCUSSION 

It has been observed that increase in the quantity of fibres 

(aramid + sawdust) has significantly improved the properties 

of the reinforced composite material. Although the amount of 

sawdust has been kept constant, but the aramid fibre has been 

increased by certain percentage in each of the test specimen 

i.e. C1, C2 and C3. Thus, the improvement in the properties 

observed is quite a noteworthy.   

V.     CONCLUSION 

In this research, experimental study of reinforced composite 

was been formed. The composite was prepared by the hand 

moulding technique and the basic ingredients were vinyl ester 

resin, aramid fibre and sawdust. The results obtained are quite 

impressive. A positive trend has been observed that with the 

increase in the amount of the aramid fibre and sawdust in the 

vinyl ester resin, the concerning properties are also get 

increased (C3 > C2 > C1). Only exemption was in the case of 

the density where density was getting decreased (C1 > C2 > 

C3) as the amount of fibres in the resin increased. This might 

be due to the reason that the sawdust is occupying the volume 

more as compared to the aramid fibre although its percentage 

is limited to that of 5 per cent. 
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