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ABSTRACT

Compression moulding process is used to fabricate the natural composite material sheet. Particularly coir
fibres are used to reduce weight and improve mechanical properties. The compression moulding process is used to
reduce the formation of pores in the plate. The fillers egg shell and red mud creates good stability whit polyester
resin. The experimental shows that fibre added filler composite has higher mechanical properties than base
material. Finite element analysis for flexural test also done and compared with experimental results and found to be
similar.
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1. INTRODUCTION

Most used reinforcement in Composites is the glass fibre it doesn‘t give best solution to environmental
problems, it required massive amount of energy to produce, and contains abrasiveness. A number of researches
have been reported on natural fibre reinforced thermosetting and thermoplastics composites, which have
successfully proven their applicability in different kind of fields. Thermoplastics and thermo settings such as
polyethylene, polypropylene, polyvinyl chloride, polystyrene, polylatice acid, and epoxy resin have been
compounded with natural and bio fibres such as wood, kenaf, rice husk, hemp, cotton, chicken feather, and coir
pith. The compression moulding process is preferred rather than hand layup method to reduce the formation of
pores. In compression moulding the plates moulded in the die receives heat of about 80°%, this creates more
stabilization in the microstructure and also provides hardening to the substance. Filler materials Red mud and
boiled Egg Shell is obtained as raw mud and it is been treated to obtain powdered form. Addition of Red mud and
Egg Shell provides a large impact in the mechanical properties.
Coir Fibre: The use of natural fibres, such as oil-palm empty fruit, bunch fibre, jute fibre or bamboo fibre instead
of glass and carbon fibres in reinforced composites can reduce the material cost significantly and at the same time
yield high strength to weight ratios. Such material has significant potential for use in load bearing applications such
as display shelves, material handling pallets, crates, heavy duty pipes etc. Coir fibre is having higher impact
strength and available in plenty at cheap rate.
Material Preparation: The required dimension of the plate is 300mm*300mm*3mm. compression moulding
machine is used to fabricate the material.

Figure.1l. Compression Moulding Machine Figure.2. Fabricated composite plate
Then the fabricated plate is left in room temperature for 8 hours for curing process.

2. METHODS & MATERIALS

Experimental and Analytical Analysis

Experimental Evaluation: The mould is held between the heated plates at 80°.A prepared quantity of coir pith,
Egg Shell and Red Mud compound is placed in the mould and mould is kept in the press. The press closes with a
sufficient pressure of about 2.6Mpa to prevent pores formation in the plates. The compound softens and flows to
shape, the chemical curing then occurs as the internal mould temperature becomes high enough. The press is
opened and the mould is removed and opened on the bench to extract the plate. Tensile behaviour of the plate is
been tested using universal testing machine, as per ASTM D638-08 standard.

Figure.3. Tensile testing machine Figure.4. Flexural testing machine
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Flexural testing was conducted as per ASTM D790-07 in UNITEK machine using load cell of OkN to
100KkN.
Impact strength testing is was carried out using impact testing machine as per ASTM D256-06 standard.

&

Figure.5. Impact testing machine

3. RESULTS AND DISCUSSIONS

Three parameters Impact, Tensile and Flexural behaviour was selected to analyse the mechanical
behaviour of the fabricated composite material.

The table.1 shows the values of the three parameters for the 9 different plates. The tabulation shows the
maximum and minimum values obtained from the testing taken from 9 plates. The fibre length makes the
difference in the mechanical behaviour of the fabricated plates. The 10mm, 30mm and the 50mm fibre lengths used
to analyse the mechanical behaviours.

Analysis were done with flexural test model. The flexural test specimen was modelled in ANSY'S software
and three point load is given to the specimen using the software. Two sides were arrested and tested using the
same.

Table.l. Test results

Sample | Fiber | Fiber Filler content (wt %) Tensile Impact Flexural
No. length | content | Egg Shell Red mud | Strength (MPa) | Strength (kj/m?) | Strength (MPa)
R1 10 30 5 5 32.6 37.6 43
R2 10 20 10 10 37.2 37.9 45.7
R3 10 10 15 15 31.7 33.1 42.8
R4 30 30 5 5 37 38.9 48
R5 30 20 10 10 38.2 38.6 48.8
R6 30 10 15 15 35.5 37 48.2
R7 50 30 5 5 32.8 36.9 45
R8 50 20 10 10 35.1 34.6 43.9
R9 50 10 15 15 31.6 33 43.8
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Figure.6. Test results Figure.7. Flexural deformation using Figure.8. stress analysis using
ANSYS ANSYS
Fig.7, shows the deflection obtained in the flexural test conducted using ANSY'S software and in Fig.8, the
stress formation is clearly shown. The maximum load is obtained at the middle area where the load is applied and
indicated as red and the holding area is indicated with blue colour as low stress area.

4. CONCLUSIONS
By carrying out present study, following points are ascertained and may conclude based on results obtained
and discussed.

o Low tensile strength value was obtained in the composition of 50 mm length fibre maximum tensile
strength was obtained in 30 mm length fibre. The very low impact strength value was obtained in the
composition of 50 mm length maximum impact strength was obtained in 30 mm length fibre. The very low
flexural strength value was obtained in the composition of 10 mm length fibre maximum impact strength
was obtained in 30 mm length fibre.

e From the results it is clearly shown that the fibre length of 30mm has high mechanical properties compared
to other size fibres.
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o Finite Element Analysis has been carried out to find the flexural behaviour of the composite material with
the same load and structure given to the flexural test done manually. The maximum flexural values
obtained from the ANSYS software is 49.838MPa. This value is approximately equal to the values
obtained from manually tested results.
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