
   Research Script International Journal of Research in Mechanical Engineering      ISSN: 2349-3860

Research script International Journal of Research in Mechanical Engineering 

Volume: 01 Issue: 01 May 2014                       www.researchscript.com  6 

Mechanical Behavior of Surroundings Friendly 

Compression Wrought Random and Woven natural 

Fiber Polyester Composite
Lourdh | Afreen 

Department of Mechanical Engineering, Adamson University, Manila, Philippines

___________________________________________________________________________________________________

Abstract—The manufacture, use and removal of ancient composite structures sometimes product of glass, carbon and aramid  fibers 

square measure thought of crucial attributable to the growing environmental consciousness.  so this analysis work involves eliminating 

the matter concerned within the existing composite with the  assistance  of natural fibers, over ancient reinforcing fibers like glass and 

carbon. The following work illustrates the manufacture and tested values of 1 such composite factory-made from a natural fiber that is 

employed as inexperienced maturing plant known as herb junkie. Retted fibres once alkali treatment is taken and plate preparation is 

finished exploitation polyester organic compound mixed with random orientation of the fiber of lengths twenty,30,40 and 50mm to a 

weight of twenty one,28,31,35,42 and forty five grams because the 1st half. Within the second stage woven orientation of biaxial, biaxial 

sewn and unidirectional mat, in a pair of layers and three layers one by one square measure mixed with polyester organic compound and 

plate’s square measure ready. Each the stages square measure tested for tensile and flexural properties specified the breakeven price of 

every property is analyzed, and also the results non heritable derive the utility of the fabric for needed application. 

Keywords— Polyester, Sun hemp, Retting, Alkali treatment, Orientation 
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1. INTRODUCTION 

The use of polymer matrix composite has been in the use 

with various fibres, since it can be easily manufactured as 

well as environmental friendly and also has the advantage 

of having properties which are equivalent and even more 

than expectations, to the traditional materials by strength 

and usage. There is a growing interest in the use of natural 

fibres, as reinforcing components for thermoplastics and 

thermoses. Although, thermoplastics have the added 

advantage of recycling possibilities, thermo sets are 

targeted to obtain much improved mechanical properties as 

compared to thermoplastics in the resulting composites. In 

the presented paper, one such plant fibre is taken for 

preparation of composite plate by compression molded 

layup method and the prepared plates are tested for 

mechanical properties as per ASTM standards, so that the 

values for which the mixture of the fibre and the matrix 

showing the desired value is derived. Investigation of 

properties for its better value is the main purpose of 

presented work. 

2. MATERIALS AND METHOD

A. Sequence of investigation 

The procedure used for the fabrication is followed by 

varied PMC’s, and also the adopted procedure is careful 

below  

 Preparation of the Fibre

 Alkali treatment of the Fibre

 Preparation for orientation

 Preparation of mould

 Post set of the mould

 Removing specimen from mould & cleanup

 Test for Mechanical properties.

B. Preparation of Fibres 

 Dry retted fibres square measure washed with

detergent resolution and cleanup the Fibres with

deionizer water for the removal of oily and

foreign matter gift in it and once more dried. The

dried Fibres square measure selected as untreated

Fibres.

 The fibres square measure dew axed by soaking,

batches of fibres in 1:2 mixture of fermentation

alcohol and benzol for seventy two hours at

temperature, ab initio by slight heating followed

by laundry with deionised water then air dried.

 The dewaxed fibres square measure immersed in

five and 100 percent NaOH resolution for 1hr at

temperature, then washed completely with

deionizer water and air dried to urge alkali treated

fibres severally.

C. Fabrication Procedure 

 After the fibres square measure treated and dried

completely these fibres were take away needed

length as per the table one shown higher than for

fabrication, and also the fibres square measure

separated loose and prepared to be weighed

specified it will disperse within the organic

compound combine equally at the time of

fabrication.

 To maintain an excellent distribution of the

weighed fibres, a GI receptacle of equal size to the

scale of mould cavity (150*150 and 250*250 mm)

and that is additionally dependent upon the scale

of the specimen to be unreal, is created and also
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the weighed fibre is equally distributed and 

ironed, specified it forms a skinny layer of equally 

distributed random directed mat and unbroken 

able to be utilized in fabrication.  

 A transparency sheet of 150*150 and 250*250 pro

re natal is placed on the die bottom plate specified

the organic compound combine are often poured

on the sheet.

 Now the center plate is placed on all-time low

plate specified it's aligned precisely with the

assistance of alignment pin provided within the

bottom plate of the die.

 The organic compound combine (mixture of

organic compound, catalyst and accelerator) that

is mixed with proportion is poured slowly within

the cavity, then the random fibre mat ready earlier

is transferred to the die and placed over the poured

organic compound. The balance organic

compound is currently poured to fill the mould

cavity and care is taken specified the organic

compound is equally distributed on the random

mat.

 The higher than method should be done quicker

because the organic compound combines starts to

polymerize once the catalyst and accelerator

square measure additional to the organic

compound.

 Another transparency sheet of an equivalent size

is taken and placed on the poured combine. {this

is this is often this are often} done specified the

piece are often free simply and conjointly a shiny

end of the plate can be achieved.

 The prime plate of the die is closed and aligned.

The die is placed in compression check rig and is

loaded with twenty tons specified it compresses. I)

currently the surplus organic compound if offered

within the mould cavity oozes out of the cavity

and also the balance forms a needed plate

required. This load is maintained for associate

hour for the whole set to require place.

Similar procedure is followed for woven fibre fabrication 

by commutation the random directed fibre mat with the 

woven mat, and care is taken specified woven mats square 

measure placed in a pair of layers similarly as three layers 

to the scale needed specified the position of the mat is 

finished or else with the pour of the organic compound. 

The setup of the experiment is as shown in Fig. 2.  

     Fig. 2. (a) Die used for plate fabrication (b) compression 

molding machine (c) Fabricated composite plate  

D. Post set and end of the Mould 

After the specified time for set is over the die is off from 

the compression check rig and detached. Care is taken in 

removal of the composite from the die. The die is washed 

completely and dried. The removed composite plate is 

washed with deionised water for dirt protrusive thereto and 

dried. Then the unreal plate’s square measure move needed 

sizes and tested for its mechanical properties as per ASTM 

standards. For obtaining the corrected price each tests 

square measure tired 3 specimens cut from totally different 

plates unreal from same weight fractions. 

3. RESULTS AND DISCUSSION

A. Testing Standards 

The following are the test conducted, tensile test as per 

ASTM D3039 and Flexural stress as per ASTM D790 were 

done and the results are graphically represented further in 

this paper.  

Fig. 3. (a) Tensile testing (b) Flexural Testing 

B. Tests on Random Orientated plates 

1) Tensile Strength

As shown within the Table one once fabrication of the 

plates, check specimens were cut as per standards having 

25mm wide and 50mm gauge length all told the 3 plates 

unreal of an equivalent weight fraction. The tested values 

square measure averaged and noted for graphical 

prediction. 

Fig. 4. Comparison of Tensile strengths of random oriented 

fibre. 

When examination the enduringness of random orientation 

of fibres, it's noted that the tensile stress is increasing from 

20mm length of fibre up to 40mm for all fibre weights then 
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setting out to decrease, once noted for 50mm fibre length 

showing a highest price of sixty two.28Mpa for 40mm 

fibre length and 42gms fibre weight as shown in Fig. 4. 

The corresponding elongation noted is three.9mm, and also 

the corresponding load is 4980N. Taking under 

consideration the strain and strain values another 

comparison, is finished between stress-strain.  

2) Stress-Strain analysis

From the stress-strain curve shown in Fig. 5, it's discovered 

that for lower price of fibre weight it's noted that there's a 

forceful amendment within the linear pattern of the curve 

for a fibre length of 40mm. This pattern is noted in the 

majority the fibre weights, however once the curve is seen 

for the 42gms fibre weight it shows a straight linearly 

increasing pattern, that is nearly totally different from the 

opposite fibre weights specified it doesn’t follow an 

equivalent pattern. Once the fibre weight is augmented to 

45gms, an equivalent pattern is discovered once more as 

noted for the lower weights. thus to conclude the 

amendment in pattern is happening within the 42gms fiber 

weight and fibre length of40mm similarly as there's 

amendment within the pattern discovered for the 40mm 

fibre length for all fibre weights.  

Fig. 5. Stress-strain curve of random Oriented Fibre. 

3) Flexural Strength

When examination the flexural strength check tired the 

instrumentation as shown in figure three's of random fibre 

orientation the majority fibre weights square measure 

showing increase in price within the vary of five to 10Mpa 

for increase in random lengths from 20mm and reaches, a 

most price of ninety two.27Mpa for 50mm length of fibre 

and 42gm weight, and once it's augmented to 45gm the 

strength price reduces as shown in Fig.6.  

Fig.6. Comparison of Flexural strength of random Oriented 

Fibre 

It is discovered that the lot of the fibre weight the lot of is 

that the flexural strength for all lengths of fibre. It's 

conjointly discovered that for42gms weight solely the 

utmost price is achieved as for as this analysis is finished, 

and also the corresponding load is 64N and elongation at 

deflection at break is twelve.8mm. 

C. Tests on Woven Orientated plates 

1) Tensile Strength

Similar to the random orientation once the fabrication of 

the composite plates with woven mats specimens were 

move the sizes for testing. Here 3 specimens with an 

equivalent combination were tested to urge the typical 

price. once examination the enduringness of tested values 

of woven fibre exploitation 2layer and 3layer composite for 

all the biaxal, biaxal sewn and unidirectional mat 

orientations showed forceful improvement within the 

values of strength for 3layer than that of 2layer fabrication. 

the rise in strength price accounted to hr, 53%, and five 

hundredth for biaxal, biaxal sewn and unidirectional mat 

severally. the utmost enduringness price of eighty 

six.9Mpa is achieved for 3layer unidirectional mat, 

withstanding to a load of 1107Kgf the small print of that 

square measure shown within the Fig. 7. 

Fig.7. Comparison of Tensile Strength of Woven Fibre 

composite  

2) Flexural Strength

The specimen with the given span is supported between 2 

supports as a merely supported beam and also the load is 

applied at the centre by the loading nose, manufacturing a 3 

purpose bending at a given rate. The parameters for this 

check square measure the support span, the speed of the 

loading, and also the most deflection for the check

Fig.8. Comparison of Flexural Strength of Woven Fibre 
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composite 

When examination the flexural strength of woven fibre of 

two layer and three layer composite each the biaxaland 

biaxal sewn mat orientations square measure nearly 

showing an equivalent price within the vary of 30-35Mpa 

and for biaxal and 70-80Mpa for biaxal sewn mats, during 

which the 3layer is slightly higher than a pair of layer, 

however whereas within the unidirectional mat the 3layer 

has the best price of 126.8Mpa than that of eighty 

four.3Mpa for 2layer mat once tested on the direction of 

orientation. The distinction within the pattern was noted for 

the unidirectional mat that because the layer augmented the 

flexural strength augmented than that of the opposite 2 

woven mats. This can be diagrammatically conferred in 

Fig. 8.  

3) Deflection

Comparing the deflection of the specimen for the higher 

than 2 at break throughout tensile loading unidirectional 

woven mat withstands higher than that of the opposite 2 

sorts of woven orientations and conjointly will increase in 

layer shows higher withstanding values that is shown in 

Fig. 9. Once examination the deflection at break values at 

bending, the biaxially sewn woven mat has higher 

withstanding capability than the opposite 2 woven varieties 

as shown in Fig. ten and it deflects up to around 11mm for 

each 2layer and 3layervarieties than that of around 4mm 

for biaxal mat and around 6mm for unidirectional mat. the 

rise in withstanding capability is 30-35% over the biaxal 

mat which of fifty for unidirectional mat. 

Fig.9. Comparison of Deflection of Woven Fibre 

composite during tensile loading 

Fig.10. Comparison of Deflection of Woven Fibre 

composite during Flexural loading  

4. CONCLUSION

The target of this study is to outline the advantages of 

transferrable a couple of composite that posses superior 

properties for the right mixture of the fibre and also the 

matrix. Important conclusions that are obtained during this 

analysis square measure as follows:  

 For a specific random length of fibre of 40mm and

a weight of forty two grams the composite

possessed the very important behavior as for as

strength is bothered.

 Three purpose bending technique in all probability

provides a stronger estimate of the particular

material behavior below flexural loading.

 There could be a important improvement in

strength of the composite ready as compared to

the banana, bamboo, flax fibres for same

thicknesses below check. this could flow from to

sensible adhesion between sun hemp fibre and

matrix below compression molding lay-up

technique.

 When an equivalent fibre is tested by woven

orientation, kind of like random orientation the

enduringness will increase with the rise in woven

fibre layers i.e., 3 layers.

 It is additionally noted that the unidirectional

woven orientation posses highest strength once

measured on the direction.

 For all alternative properties the biaxially sewn

mat is healthier once three layer mat is employed

compared to a pair of layer mat.

 These results square measure applicable to treated

fibres solely and once an equivalent check is ab

conducted for untreated fibres the results were

terribly low and not even reaching the bottom

grade of compound matrix composite.
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