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Abstract—The testing and analysis of natural fiber and CI 

particulate reinforced polymer composites. Composites based on 

biologically degradable banana fiber and corban particles have 

been investigated thoroughly. Samples of different orientations of 

banana fibers and Carbon iron particles with reinforced polymer 

composites were fabricated by compression moulding technique 

and investigated their mechanical properties like tensile strength 

and impact test. To improve the natural fibres and CI particles 

bonding resulting of testing and analysis of the composite 

material. However, the in this a full bridge dynamometer has 

been used to measure the cutting forces over natural fibre and CI 

particulate reinforced polymer composites material insert tool 

for different combination of cutting speed, feed rate and depth of 

cut. Found that analysis the strength and prediction of Cutting 

forces in a turning process of reinforced polymer composites. The 

experiments are planned based on Taguchi method and 

measured cutting forces were compared with the predicted forces 

to the composite material 

 
Keywords— Banana fibres and CI particles, Compression 

moulding, Tensile test, Impact test, Universal testing machine, 

Taguchi method, cutting forces. 

 

I. INTRODUCTION 

 

The testing and analysis of natural fibre and CI particulate 

reinforced polymer composites. In current modern world the 

need for more efficient material for the development of new 

products and decomposable one. For this composite play a 

major role as it has strong material compare with the weak 

material. Natural fibers have recently become attractive to 

researchers as an alternative reinforcement for non-

decomposable plastics. Due to their low cost, then good 

mechanical properties, rust less, eco-friendly and bio-

degradability characteristics, they are exploited as a 

replacement for the conventional fibre, such as the many 

natural resources are available. The composite material is 

genarly use for automotive industrial and air space, because 

this type of composite material is developed with required 

strength. Then the developed material component used 

material source are available in the natural resources. Then the 

natural composite material is easy to decomposable. They 

many resources of natural waste are available in the earth. 

They use to developed the high strength material in the 

separate used area of the given component material. 

Generally, polymer can be classified into two classes, 

thermoplastics and thermosetting. Then the choice the natural 

fiber of banana fiber, because this type of fiber is easy to get 

him. The banana fiber is division from the banana tree. they 

use of compression roller to remove the water moisture from 

the banana tree waste. Making chemical treatment to remove 

the dust particle in the banana fiber. Then choosing the corban 

particles to developed the new composite component. because 

to improve the banana fiber strength level. Then using 

mechanical testing to find the strength of the material like 

tensile test, impact test, compression test, hardness test, etc.... 

They developing new component must be tested in the 

mechanical testing. The testing composite material are 

compulsory Test with American Society for Testing and 

Materials (ASTM). Then developing composite material are 

test with lathe tool dynamometer. Using Taguchi’s method to 

calculate the predication force value to compered to the 

measured force value. Find the given natural banana fiber 

composite material cutting force, cutting speed, feed. Final 

value is calculated with the error percentage. 

II. MATERIALS AND METHODS 

MATERIALS 

Banana fibres are extracted mechanically from the banana 

plant clean with helps of chemical treatment. Following that, 

fine the carbon iron particles with an average size of 1-100 

microns and larger are manually separated using a sieving 

machine. Carbon iron particles range from 1 to 100 microns in 

size, while taking the practical’s with 5gm. For this study, a 

short fiber with a length of 10 mm is also prepared. In this 

study, the epoxy resin with hardener takes the ratio of 2:1. 

Compression moulding machine use to remove the air bubbles 

in the given developing composite material. 
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Preparation of composites 

They are two different shapes of material are developed. 

First shape as plate and another one as rod. Preparation of the 

plate shape of composite material. The carbon iron particulate 

50gm, and short Fiber (10 gm) are measured and mixed with 

the epoxy resin (100 ml) and hardener (50 ml) in a 2:1 ratio. 

Use of hand moulding method to fabricate the polymer 

reinforcement composite material. They developing 

components are cutting with the measurement of (ASTM). 

Use compression moulding method to remove the air bubbles 

in composite material. The composite rod materials including 

short banana fibre and carbon iron particles to develop the 

reinforced epoxy polymer composite, The composite rod 

samples are made with a PVC pipe mould that is 100 mm long 

and 30 mm in diameter. One end of the pipe is closed with an 

end cup, and the pipe is surrounded by a plastic sheet for easy 

removal of the composite specimen. The carbon iron 

particulate 50gm, and short Fiber (10 gm) are measured and 

mixed with the epoxy resin (100 ml) and hardener (50 ml) in a 

2:1 ratio. Use of hand moulding method to fabricate the 

polymer reinforcement composite material. The mixture of 

reinforcements and resin matrix is manually stirred before 

being poured into the mould. The mould is exposed to sunlight 

for 24 hours to cure. The composites material is then removed 

from the mould of the PVC pipe. 

 

Mechanical testing 

1. Tensile Test 

Tensile testing spacemen are cutting with American Society 

for Testing and Materials size of 250*25*4 as show in Fig 1. 

The testing is done using Universal testing machine to 

measure the force required to break a polymer composite 

material and which amount of load acting as elongates to that 

breaking point. Here Fig. 2 indicates a broken piece during the 

tensile test machine working setup. 

 

 
 

Fig -1: Tensile test material specimens 

 

 
 

Fig -2: Tensile specimen in UTM 

 

2. Impact Test 

Impact testing fixed spacemen are cutting with American 

Society for Testing and Materials size of 10*10*65 as show in 

Fig 3. Impact is a single point load test that measures a 

materials resistance to impact from a swinging pendulum. 

Impact is defined as the kinetic energy needed to initiate 

fracture and continue the fracture until the specimen is broken. 

Here Fig. 4 indicates a broken point piece during the Impact 

testing machine working setup. 

 

 
 

Fig -3: Impact test machine specimen 
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Fig -4: Impact test machine in UTM 

 

 

3. EXPERIMENTAL VALUES – LATHE TOOL 

DYNAMOMETER 

The turning experiments are carried out using a 

conventional lathe which has a maximum spindle speed of 

2500rpm and a maximum spindle power of 16 kW. The 

experimental set up is shown in the Fig 5. The cutting force 

measured from the lathe tool dynamometer is in terms of 

Kilogram force. So, it is converted into Newton (N) by 

multiplying the cutting force with the value 9.81. Then the 

measured force value is used for further analysis and 

comparison of results. From the table, the speed, feed rate and 

depth of cut change to analysis the cutting parameters of the 

measured force N. They measured the different combination 

strain value are noted with 27 readings mention above the 

table 1. Change spindle speed, feed, depth of cut to calculate 

the strain value of the cutting tool. 

 

 
 

Fig -5: Schematic representation of the experimental set up 

 
 

Fig -6: Machining of the polymer composite material 

 

Table – 1: Lathe tool dynamometer – experimental values 

Trail 

No 

 

Spindle 

Speed 

(rpm) 

Feed 

Rate 

(mm/rev) 

DOC 

(mm) 

Measured 

Force (N) 

S/N 

Ratio 

1 90 0.2 0.2 52.24 -31.45 

2 90 0.2 0.4 53.34 -31.56 

3 90 0.2 0.6 54.46 -31.78 

4 90 0.4 0.2 57.43 -32.21 

5 90 0.4 0.4 58.57 -32.35 

6 90 0.4 0.6 59.79 -32.45 

7 90 0.6 0.2 63.38 -32.56 

8 90 0.6 0.4 65.56 -32.76 

9 90 0.6 0.6 67.89 -32.80 

10 180 0.2 0.2 69.67 -33.12 

11 180 0.2 0.4 72.57 -33.34 

12 180 0.2 0.6 74.40 -33.46 

13 180 0.4 0.2 76.32 -33.57 

14 180 0.4 0.4 78.45 -33.68 

15 180 0.4 0.6 79.67 -33.79 

16 180 0.6 0.2 80.75 -34.12 

17 180 0.6 0.4 81.78 -34.39 

18 180 0.6 0.6 82.78 -34.43 

19 270 0.2 0.2 83.40 -34.52 

20 270 0.2 0.4 84.56 -34.69 

21 270 0.2 0.6 85.79 -34.82 

22 270 0.4 0.2 87.46 -35.20 

23 270 0.4 0.4 88.67 -35.37 

24 270 0.4 0.6 89.23 -35.45 

25 270 0.6 0.2 90.63 -35.87 

26 270 0.6 0.4 91.56 -36.22 

27 270 0.6 0.6 92.74 -36.49 

 

4. ANALYSIS OF DATA TAGUCHI’S METHOD 

The figure shows that, the important effect in cutting force 

is cutting speed and feed rate because of the parameters had an 

increase in values. As told in the earlier method the smaller 

the best quality has been used in order to get optimal 

combination. The smaller the best quality characteristics. 
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Chart – 1 S/N ratios for cutting force speed 

 

 
 

Chart – 2 S/N ratios for feed rate 

 

     
 

Chart – 3 S/N ratios for depth of cut 

 

 
Chart – 4 Lathe tool dynamometer measured force Vs 

Predicted force 

5. CUTTING FORCE MODEL 

The experimental data shown in above table 2. This 

approach, the least square estimation was used to determine a 

for cutting force in relation to the functions of cutting speed, 

feed rate and depth of cut. The models for cutting force F were 

derived from the experimental data and as given in below 

Equation. The below table and graph show the comparison of 

experimental values and predicted values. 

 

Cutting force(F)=31.07+0.174*N+21.65*f+6.65*d 

 

F = Cutting Force (N),  

N = Spindle Speed (rpm),  

f = Feed Rate (mm/rev),  

d = Depth of Cut (mm). 

 

Table – 2: Experimental values Vs Predicted values 
Trail 

No 

Measured 

Force (N) 

Predicted 

Force (N) 

Residual % 

Error 

1 52.24 52.39 -0.15 -0.28 

2 53.34 53.72 -0.38 -0.70 

3 54.46 55.05 -0.59 -1.07 

4 57.43 56.74 0.69 1.21 

5 58.57 58.05 0.52 0.89 

6 59.79 59.38 0.41 0.69 

7 63.38 61.05 2.33 3.81 

8 65.56 62.38 3.00 4.80 

9 67.89 63.71 4.18 6.56 

10 69.67 68.05 1.62 2.38 

11 72.57 69.38 3.19 4.59 

12 74.40 70.71 3.69 5.21 

13 76.32 72.38 3.94 5.44 

14 78.45 73.71 4.47 6.43 

15 79.67 75.04 4.63 6.17 

16 80.75 76.71 4.04 5.26 

17 81.78 78.04 3.74 4.79 

18 82.78 79.37 3.41 4.29 

19 83.40 83.71 -0.31 -0.37 

20 84.56 85.02 -0.46 -0.54 

21 85.79 86.34 -0.55 -0.63 

22 87.46 88.04 -0.58 -0.65 

23 88.67 89.37 -0.70 -0.78 

24 89.23 90.70 -1.47 -1.62 

25 90.63 92.37 -1.74 -1.88 

26 91.56 93.70 -2.14 -2.28 

27 92.74 95.03 -2.29 -2.40 

 

 

III. RESLUTS & DISCUSSIONS 

 

This chapter presents the mechanical properties of the 

treated banana fiber and corban iron particles polymer 

composites prepared for this present investigation. The Details 

of processing of these composites and the tests conducted on 

them have been described in the before chapter. The results of 

various characterization tests are reported here. These include 

evaluation of tensile strength, impact strength that has been 

studied and discussed. In this study a lathe tool dynamo-meter 

model is used to measure the cutting force. The results showed 

that developed lathe tool dynamo meter is enough for 
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measuring the cutting force for the above-mentioned 

parameter. The accuracy of the proposed model is expressed 

through the error percentage. The comparison between the 

lathe tool measured cutting force and the predicted cutting 

force using Taguchi’s method and the residual and percentage 

error is shown the table 2.  

 

1. Tensile Test 

Tensile testing of specimen prepared according to ASTM 

standard type III sample was carried out, using electronic 

tensile testing machine with cross head speed of 2mm/min. 

They tensile testing average test value are show the table 1 & 

2. 

Table -1: Observations of tensile property 
Sample  

 

CS Area 

[mm] 

Peak Load 

[N] 

%Elongation UTS 

[N/mm²] 

000000 112.500 749.003 0.950 6.661 

 

Table -2: Summary Report  
Sample  

 

CS Area 

[mm] 
Peak Load 

[N] 
%Elongation UTS 

[N/mm²] 

Min 112.500 749.003 0.950 6.661 

Max 112.500 749.003 0.950 6.661 

Avg 112.500 749.003 0.950 6.661 

Std dev 0.000 0.000 0.000 0.000 

Variance 0.000 0.000 0.000 0.000 

Median 112.500 749.003 0.950 6.661 

 

 
Graph – 1 Tensile test load 1 

 
Graph – 2 Tensile test stress 

 

2. Impact Test 

Impact testing of specimen prepared according to ASTM 

standard type III sample was carried out, using impact testing 

machine from a swinging pendulum. The impact strength of 

alkali treated banana fiber and CI particles /epoxy composite 

has higher strength. Sudden load acting on the specimen to 

break the center point and calculate the J. 

 

 Table – 3 Observations of Impact test 

Sample 

No 

 

Izod Impact value in  

J given thinkness 

1 0.20 

2 0.10 

3 0.15 

 

IV. CONCLUSION 

 

In this work, Mechanical properties of the banana fiber and 

CI particulate polymer composite were investigated. The 

tensile and impact properties of the composites as a function 

of fiber content were analyzed. The tensile test properties of 

peak load value as 749.003N and impact testing average value 

of 0.15 J function of fiber content were analyzed. Then 

predicting the cutting force in the banana fiber and CI 

particulate polymer composite material. The graph shows that 

the measured values (obtained from lathe tool dynamometer) 

are in correlation with the experimentally lathe tool 

dynamometer measured force. The accuracy of the lathe tool 

dynamometer is about 98.18%. 
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