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Abstract:

The renewable products are used for producing valuable and biologically sustainable material.The renewable products may 

reduce the waste and, it also challenges the current research and development. In many of the researchers have focused their 

attention on natural fiber composite which is composed of natural or synthetic resins, reinforced with natural fibers. Accordingly, 

manufacturing of high-performance engineering materials from renewable resources has been pursued by researchers across the 

world. The present work of this paper includes the processing, characterization of fish scales reinforced vinyl ester composites at 
various compositions. These resulting composites were evaluated through mechanical properties in terms of tensile, flexural, 

elongation at break and Izod notched impact following ASTM procedures. These composites are used for various applications 

such as potential materials for conveyor belt rollers, pipes carrying pulverized coal in power plants, pump and impeller blades and 

also as Low cost housing materials. 
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1. Introduction  
 If we consider over the last forty years composite 

materials, ceramics and plastics have been the dominant 

emerging materials. While composites have already proven 
their worth as weight-saving materials, the current 

challenge is to make them cost effective. Due do these 

reason the volume and numbers of applications of 

composite materials have grown steadily, penetrating and 

conquering new markets relentlessly. Compared to the 

other product manufacturing method, here we use less 

effort for produce economically attractive composite 

components. There are used several innovative techniques 

for manufacturing composite components currently used in 

the composites industry. 

 

 2. Literature Review 
 They are used fresh water fish scales (Labeo rohita) and 

epoxy for making a polymer reinforced composites. They 

conclude that the mechanical properties such as tensile 

strength is increased at 10wt% of fish scale Addison and the 

flexural strength is marginally increased, but the hardness 

values are increased simultaneously [1]. The jute fiber is 

mineralized 5% of NaOH solution, then the jute fiber is 

alkali treated and dried with room temperature at 0 to 

6h.Then the composites were prepared with five various 

compositions. But they concluded the mechanical properties 

are improve 35% of the fiber with vinyl ester composites 
 [2]. The specimen is prepared with both hand layup and 

compression moulding techniques. The stiffness and 

strength of the flax fiber and recycled high density poly 

ethylene composites are increased by changing the volume 

fraction of fiber in the range of 15 to 20%[3]. They 

conclude that the mechanical properties of alkaline treated 

and preimpregnation with silane coupling agent of henequen 

fiber reinforced polymer composites are increased ranged 

between 3 to 43%.but treat high silane concentration of fiber 

surface will not increase the mechanical properties[4].The 

dynamic and thermal analysis of the alkali treated 
composites for the corresponding 35% fiber loading, the tan 

δ value of both the transition peaks, showed an higher 

viscous dissipation in the treated composites. As the result 

will indicate the temperature of the composites is increased 

then the modulus value of composites is decreased [5]. The 
carp fish scale is characterized by using SDS-

Polyacrylamide Gel Electrophoresis and X-Ray Diffraction 

Analysis. They concluded their result will indicate the large 

amount of carp fish scale as a waste. Then this waste is best 

suited for important collagen or gelatin source [6]. The 

fracture behaviour of alkali treated jute fiber composites 

was calculated by using three-point bent test method. The 

results will indicate the treated 8h composites gives a better 

interfacial bonding which leads to decrease the fracture of 

jute fiber composites compared with 4h untreated jute fiber 

composites. The fracture image of jute fiber composites is 

captured by using scanning electron microscope [7]. They 
are used hand layup method making vakka,sisal,banana and 

bamboo fiber polyester reinforced composites. For tensile 

testing he is used volume fraction 0.37 and 0.39 flexural 

testing respectively. They conclude his test results will 

indicate the tensile strength of vakka fiber 

polyestercomposites is higher than the sisal and banana 

compared to bamboo polyester reinforced composites. Due 

to its volume fraction of fiber the flexural strength of vakka 

fiber composites is higher compared to banana fiber 

composites, but it is closer to sisal fiber composites and also 

the flexural modulus of vakka fiber composites higher than 
sisal and banana fiber composites and its very much closer 

to bamboo fiber composites [8]. They are studied that the 

basalt fiber composites having a higher flexural modulus 

and shear strength and also having the lower flexural 

strength compared to E-glass woven fiber composites for 

using same fiber volume fraction. They are used Scanning 

electron microscopy analysis for both failure mode analysis 

and the basalt fiber as best reinforced in polymer matrix 

composites [9]. They are done a tensile and flexural test 

experiments on jowar fiber reinforced poly ester composites 

and the result will compare to the existing sisal and bamboo 
fiber composites for approximately 0.40 volume fraction of 
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fiber .As the results will equal for tensile strength of 

bamboo composites fiber and 1.89 times of sisal composites 

and the tensile modulus of jowar fiber composites11% and 

45% greater than the bamboo and sisal fiber composites and 

also the flexural strength of the jowar fiber composites is 

4% and 35% and flexural modulus 1.12 to 2.16 times higher 

than the bamboo and sisal composites as he conclude the 

jowar fiber composites is best suited for light weight 

application[10]. Based on my above literature many of 
natural composites were prepared and experiments done in 

various method. But I have selected fish scale as a fiber 

because it easy available in large amount and it has the 

tensile property is high and nobody vary with the fish scale 

fiber composition with vinyl eater in the range of 0 to 30 % 

of fish scales.  

 

3. Materials  
3.1 Fish scale  

The most of the fish skins are covered with scales. Scales 

are very large in structure, shape and size, extent, ranging 

from strong and rigid armour plates in fishes such as shrimp 
fishes and box fishes, to microscopic or absent in fishes 

such as eels and anglerfishes. The sharks fishes are covered 

with placoid scales. Many of the bony fishes are covered 

with the cycloid scales of salmon and carp scales of perch, 

sturgeons and gars. Fish scales are part of the fish's 

integumentary system, and are produced from the mesoderm 

layer of the dermis, which distinguishes them from reptile 

scales. The fish scale is collected from the local fish market 

in Mannaparai 

 
                   Fig. 1: Fish Scale 

 

3.2 Vinyl Ester 

Vinyl Ester (VE) was delivered by HARITA AGENCIES, 

Warner's Road, Cantonment, Trichy. Polymer density was 

1.2 g/cm3, with a melt flow index of 6.0 g per 10 min (2.16 

kg at 230C) and a deflection temperature under load (0.45 

MPa) of 86 0C.    

 

4. Methodology  
4.1 Preparation of Fish Scale  
 The collected fish scales are washed in water at 2 times to 

remove adhering dust and soluble surface impurities. The 

fish scales are allowed to dry in sunshine for one week and 

then is stored in plastic boxes at room temperature. The 

dried fish scales are arranged approximately in a same 

dimension such as 6 to 10 mm length and 1mm with the 

help of hand. Then these fish scales are used as the 

reinforcing phase. 

 

4.2 Mould Preparation  

The die is prepared with plywood. The size of the die 

is100mm x50mm x10mm. 

 
4.3 Composite preparations  

 

 Vinyl Ester (VE) and Fish scale (FS) pieces were premixed 

physically with the help of stirrer and then fed into the 

mould. Fish scale (FS) loadings were 5 to 30 % weight 

(FS5%, FS10%, FS15%, FS20%, FS25%, FS30% 

respectively). The specimens were arranged by 

Compression moulding technique. The fibers are arbitrarily 

oriented. Compression moulding is one of the oldest 

manufacturing techniques in the composites industry. The 

recent development of high strength, fast cure, sheet 

moulding compounds bulk moulding compounds and 
advancement in press technology is making the compression 

moulding process very popular for mass production of 

composite parts. Fully formed parts are moulded in matched 

metal compression moulds that give the final part shape. 

 

4.4 Testing Methodology  

The mechanical properties are normally evaluated by 

conducting physical and mechanical test under controlled 

laboratory conditions.The fiber reinforced composites 

having orthotropic nature. So it has to lead development of 

standard test methods that are often different from those 
used for traditional isotropic materials. 

Here Iam using various ASTM standards for characterizing 

fish scale reinforced composite 

 

5. Results and Discussion  
5.1Tensile test  

        Tensile test is done on a dried specimen with a size of 

100mm X 50mm X 10mm.  

 
 

Figure 5.1 Tensile Strength at Various Composition 
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5.2 Flexural test  

             Flexural test is done on a specimen of size 100mm x 

50mm x10mm It is done in UTM (100) Universal Testing 

Machine. Flexural test is done on a specimen without 

moisture in a dried condition. Here three point bending 

mode and ASTM D790 is used for testing. 

 

 
Figure 5.2 Flexural Strength at various composition 

 

The Fig 5.2 shows the effect of fibres on Peak 

Load of various fibre combinations. Here 10 and 15 weight 

percentage of Fish scale fibre (FS) combination exhibits 
Max Peak Load and other combination of composites 

having less strength 

5.3 Compression test 

This compression test is done by applying 

compression load to the specimen of size 100mm x 50mm x 

10mm.And this is also done by using the Universal Testing 

Machine. Here ASTM D 638 is used for testing. 

 

 
 

 

Figure 5.3 Compressive Strength at Various Compositions 

Fig 5.3 shows the effect of fibres on Peak Load of various 

fibre combinations. The 5 and 10 weight percentage of Fish 

scale fibre (FS) combinations shows good compressive 

strength. Here 10 weight percentage of Fish scale fibre (FS) 

fibre exhibits the medium strength, whereas the other fibre 

combination shows less strength at peak load. 

 

5.4 Impact test 

 Impact test is done in Charpy Impact test bed. The 
specimen for impact test is 100mm x 50mm x 10mm.The 

specimen is placed horizontally in the test bed. The 

pendulum is lifted and is made to hit the specimen from 

height. Each particle absorbs energy when it is hit under 

some height. Here ASTM E23 is used for testing. 

 

 
 

Figure 5.4 Impact Strength at Various Compositions 

    
  Fig 5.4 shows the effect of fibres on Impact strength of 

various fibres composite. Here all the weight percentage of 

Fish scale fibre (FS) combination is exhibits nearly equal 

maximum Impact Strength. 

 

6. CONCLUSION  

From the experimentation of various weight percentage of 

Fish scale fibre (FS) composites results was evaluated. The 

tensile testing of fibre composites without moisture proves 

that the Fish scale fibre (FS) 15 and 20 weight percentage of 

composite shows better tensile strength. The flexural testing 

of fibre composites without moisture proves that the Fish 
scale fibre (FS) 10 and 15 weight percentage of fibre 

composite shows better flexural strength. The impact testing 

results of fibre composites shows that the Fish scale fibre 

(FS) 10 weight percentage of composite shows high impact 

strength. This fibre shows high ductility. The compression 

testing results of fibre composites prove that the Fish scale 

fibre (FS) 5 and 10 weight percentage of fibre has the better 

toughness compared to other weight percentage of fibre 

composites. In this project 10 and 15 weight percentage of 

fish scale fibre with vinyl ester reinforced composites 

having high mechanical properties  compared to other 
combination of fish scale vinyl ester composites 
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