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Abstract 

The present work describes the development and characterization of a new set of polymer 

composites consisting of Pandanus fibre reinforcement, polyester resin. The composite slabs are made by 

conventional compression moulding Technique. Composites are made on pure resin using Pandanus fibre 

with and without alkali treatment. The newly developed composites are characterized with respect to their 

physical, mechanical properties. The mechanical properties like Flexural strength, Impact strength test of 

the various specimens are calculated by using Universal testing machine and Charpy Impact testing 

machine.. The result shows that the mechanical properties of the pandanus fibre composites.  

LITERATURE REVIEW 

This chapter outlines some of the recent reports published in literature on composites with special 

emphasis on erosion wear behavior of glass fiber reinforced  polymer composites. The interest in natural 

fiber-reinforced polymer composite materials is rapidly growing both in terms of their industrial 

applications and fundamental research. They are renewable, cheap, completely or partially recyclable, and 

biodegradable. Plants, such as flax, cotton, hemp, jute, sisal, kenaf, pineapple, ramie, bamboo, banana, 

etc., are more often applied as the reinforcement of composites. These fibres are identified and various 

works are done by various researchers and scholars. The following are some of the works:  

An attempt was made by  K.G. Satyanarayana , K. Sukumaran, A.G. Kulkarni, S.G.K. Pillai, P.K. Rohatg 

[1] to find new uses for natural fibres — one renewable resource which is otherwise under-utilized. The 

structure and properties of the fibres, and the fabrication and physical and mechanical properties of their 

polyester-based composites are described. The performance of these composites is evaluated after 

exposure to indoor and outdoor weathering by both destructive and non-destructive testing methods. The 

preparation of various consumer articles such as a voltage stabilizer cover, mirror casing, a projector 

cover and roofing are also reported. This study demonstrates the potential of natural fibres for non-

conventional applications and points out some of their limitations. 

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 5, Issue 11, November 2018

ISSN NO: 0972-1347

http://ijics.com1



The mechanical behaviour high density polyethylene (HDPE) reinforced with continuous henequen fibres 

(Agave fourcroydes) was studied by P.J Herrera-Franco and A Valadez-González [2]. Fibre-matrix 

adhesion was promoted by fibre surface modifications using an alkaline treatment and a matrix 

preimpregnation together with a silane coupling agent. The use of the silane coupling agent to promote a 

chemical interaction, improved the degree of fibre-matrix adhesion. However, it was found that the 

resulting strength and stiffness of the composite depended on the amount of silane deposited on the fibre. 

A maximum value for the tensile strength was obtained for a certain silane concentration but when using 

higher concentrations, the tensile strength did not increase. Using the silane concentration that resulted in 

higher tensile strength values, the flexural and shear properties were also studied. The elastic modulus of 

the composite did not improve with the fibre surface modification. The elastic modulus, in the 

longitudinal fibre direction obtained from the tensile and flexural measurements was compared with 

values calculated using the rule of mixtures. It was observed that the increase in stiffness from the use of 

henequen fibres was approximately 80% of the calculated values. The increase in the mechanical 

properties ranged between 3 and 43%, for the longitudinal tensile and flexural properties, whereas in the 

transverse direction to the fibre, the increase was greater than 50% with respect to the properties of the 

composite made with untreated fibre composite. In the case of the shear strength, the increase was of the 

order of 50%. From the failure surfaces it was observed that with increasing fibre-matrix interaction the 

failure mode changed from interfacial failure to matrix failure. 

Coconut fibre has been used as reinforcement in low-density polyethylene. The effect of natural 

waxy surface layer of the fibre on fibre/matrix interfacial bonding and composite properties has been 

studied by M.Brahmakumar, C. Pavithran and  R.M. Pillai [3] by single fibre pullout test and evaluating 

the tensile properties of oriented discontinuous fibre composites. The waxy layer provided good fibre–

matrix bond such that removal of the layer resulted in drastic decrease of the fibre pullout stress, increase 

of the critical fibre length and corresponding decrease in tensile strength and modulus of the composites. 

The waxy layer of polymeric nature also exhibited a stronger effect on interfacial bonding than by grafted 

layer of a C15 long-chain alkyl molecule onto the wax-free fibre. The morphological features of the fibre 

along with its surface compatibility with the matrix favours oriented flow of relatively long fibres along 

with the molten matrix during extrusion 

Natural fibres (sisal, kenaf, hemp, jute and coir) reinforced polypropylene composites were 

processed by compression moulding using a film stacking method by Paul Wambua , Jan Ivens,  Ignaas 

Verpoest [4]. The mechanical properties of the different natural fibre composites were tested and 

compared. A further comparison was made with the corresponding properties of glass mat reinforced 

polypropylene composites from the open literature. Kenaf, hemp and sisal composites showed 
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comparable tensile strength and modulus results but in impact properties hemp appears to out-perform 

kenaf. The tensile modulus, impact strength and the ultimate tensile stress of kenaf reinforced 

polypropylene composites were found to increase with increasing fibre weight fraction. Coir fibre 

composites displayed the lowest mechanical properties, but their impact strength was higher than that of 

jute and kenaf composites. In most cases the specific properties of the natural fibre composites were 

found to compare favourably with those of glass. 

Natural rubber is reinforced with untreated sisal and oil palm fibers chopped to different fiber 

lengths. The effects of concentration and modification of fiber surface in sisal/oil palm hybrid fiber 

reinforced rubber composites have been studied. Increasing the concentration of fibers resulted in 

reduction of tensile strength and tear strength, but increased modulus of the composites. Composites were 

prepared using fibers treated with varying concentrations of sodium hydroxide solution and for different 

time intervals. The vulcanisation parameters, processability characteristics, and stress–strain properties of 

these composites were analysed. The rubber/fiber interface was improved by the addition of a resorcinol-

hexamethylene tetramine bonding system. The reinforcing property of the alkali treated fiber was 

compared with that of untreated fiber. The extent of fiber alignment and strength of fiber-rubber interface 

adhesion were analysed from the anisotropic swelling measurements by Maya Jacob , Sabu Thomas K.T. 

Varughese [5]. 

Moisture absorption of natural fiber plastic composites was tested by W. Wang, M. Sain and P.A. 

Coope [6] Moisture absorption of natural fiber plastic composites is one major concern in their outdoor 

applications. Traditionally diffusion theory is applied to understand the mechanism of moisture 

absorption; but it cannot address the relationship between the microscopic structure-infinite 3D-network 

and the moisture absorption. The purpose of this study is to introduce percolation theory into this field 

and conduct some preliminary work. First, two new concepts, accessible fiber ratio and diffusion-

permeability coefficient, were defined; secondly, a percolation model was developed to estimate the 

critical accessible fiber ratio; finally, the moisture absorption and electrical conduction behavior of 

composites with different fiber loadings were investigated. At high fiber loading when accessible fiber 

ratio is high, the diffusion process is the dominant mechanism; while at low fiber loading close to and 

below percolation threshold, percolation is the dominant mechanism. The over-estimate of accessible 

fiber ratio led to discrepancies between the observed and model estimates. 

Environmental awareness and an increasing concern with the greenhouse effect have stimulated 

the construction, automotive, and packing industries to look for sustainable materials that can replace 

conventional synthetic polymeric fibers. Flavio de Andrade Silva,Nikhilesh Chawla ,Romildo Dias de 

Toledo Filho [7] found that natural fibers seems to be a good alternative since they are readily available in 
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fibrous form and can be extracted from plant leaves at very low costs. In this work we have studied the 

monotonic tensile behavior of a high performance natural fiber: sisal fiber. Tensile tests were performed 

on a microforce testing system using four different gage lengths. The cross-sectional area of the fiber was 

measured using scanning electron microscope (SEM) micrographs and image analysis. The measured 

Young‘s modulus was also corrected for machine compliance. Weibull statistics were used to quantify the 

degree of variability in fiber strength, at the different gage lengths. The Weibull modulus decreased from 

4.6 to 3.0 as the gage length increased from 10 mm to 40 mm, respectively. SEM was used to investigate 

the failure mode of the fibers. The failure mechanisms are described and discussed in terms of the fiber 

microstructure as well as defects in the fibers. 

C. Alves, P.M.C. Ferrão,A.J. Silva,L.G. Reis [8] made the idea of introducing making use of 

natural jute fiber composites in automotive components. Nowadays, the world faces unprecedented 

challenges in social, environmental and economical dimensions, in which the industrial design has 

showed an important contribution with solutions that provide positive answers regarding these problems. 

In particular, due to its relevance, the automotive industry confronts a moment of crises, and based on the 

ecodesign of products it has been transforming the challenges in opportunities. In this context, the use of 

natural fiber composites, produced in developing countries, have presented several social, environmental 

and economical advantages to design ―green‖ automotive components. Thus, this work through LCA 

method demonstrates the possibility to use natural fibers through a case study design which investigates 

the environmental improvements related to the replacement of glass fibers for natural jute fibers, to 

produce a structural frontal bonnet of an off-road vehicle (Buggy). Results pointed out the advantages of 

applying jute fiber composites in Buggy enclosure. 

 

2.1 OBJECTIVES OF THE RESEARCH WORK 

The objectives of the project are outlined below. 

 Fabrication of Pandanus Odoratissimus fiber polyester matrix composite with/without 

alkali treatment. 

 Evaluation of mechanical properties (tensile strength, flexural,    impact strength etc. 

Besides the above all the objective is to develop relatively low cost composites by incorporating cheaper 

reinforcing phases into a polymeric resin. Also this work is expected to introduce a new class of polymer 

composite that might find applications in erosive operational situations. And also to find the properties of 

the fiber after it is been alkali treated (NaOH). 

 

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 5, Issue 11, November 2018

ISSN NO: 0972-1347

http://ijics.com4



CHAPTER 3 

3. MATERIALS AND METHODS 

 

3.1. Introduction 

This chapter describes the details of processing of the composites and the Experimental procedures 

followed for their characterization and tribological Evaluation. The raw materials used in this work are 

1. Pandanus Odoratissimus fibre 

2. Polyester resin 

 

3.2.Processing of the Composites 

Specimen preparation 

Pandanus Odoratissimus fibers are reinforced in unsaturated isophthalic polyester Resin to prepare the 

composite. The composite slabs are made by conventional compression moulding Technique. Two 

percent cobalt nephthalate (as accelerator) is mixed thoroughly in isophthalic polyester resin and then 3% 

methyl-ethyl-ketone-peroxide (MEKP) as hardener is mixed in the resin prior to reinforcement. 

Composites are made on pure resin with Pandanus Odoratissimus fiber under random 

orientation(arrangement of fiber in the composites). The castings are put under load for about 3 to 4 hours 

for proper curing at room temperature. Similar procedure adapted for the preparation of the alkali treated 

Pandanus Odoratissimus fiber polymer composites. 

3.3 characterization of the composites: 

3.3.1 Tensile Strength: 

The tensile test is generally performed in universal testing machine. The tensile test is performed in UTM. 

The tension test is generally performed on flat specimens. The test-piece used here was of rectangular 

type and having dimensions according to the standards.The dimension of the specimen is 

165mm*10mm*3mm. A thickness of 3mm is maintained for the treated as well as non-treated composite 

specimen. A uni-axial load is applied through the ends. The tension test was performed on the samples as 

per ASTM D638 test standards. 
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3.3.2 Flexural Strength: 

The determination of flexural strength is an important characterization of any Structural material. It is the 

ability of a material to withstand the bending before Reaching the breaking point. Conventionally a three 

point bend test is conducted for finding out this material property In the present investigation also the 

composites were subjected to this test in a testing machine . The photograph of the machine and the 

loading arrangement for the specimens are shown in Figure. A span of 50 mm was taken samples are 

taken from each test and the results are averaged. The flexural test is performed in UTM. Flexural test 

was performed on all the three samples as per ASTM D 790 test standards.  Flexural strength can be 

calculated using this formula: 

                            Flexural Strength = 3PL / 2bh
2
 

                 Where P= applied central load (N) 

                            L= test span of the sample (m) 

                            b= width of the specimen (m) 

                            h= thickness of specimen under test (m) 

Flexural tests monitor behavior of materials in simple beam loading; or transverse beam tests. Specimens 

are supported as a simple beam, with the compressive load applied at midpoint, and maximum fiber stress 

and strain calculated. The three point bending flexural test measures bend or fracture strength, yield 

strength, modulus of elasticity in bending, flexural stress, flexural strain, and flexural stress strain 

materials response. Flexural strength represents the highest stress experienced within the material at its 

moment of rupture. 

3.3.3 Impact test: 

Impact tests are designed to measure the resistance to failure of a material to a suddenly applied force. 

The test measures the impact energy, or the energy absorbed prior to fracture.The tests are done as per 

ASTM D 256 using an impact tester . 

The standard specimen for ASTM D 256 is 64 x 12 x 3 mm. The most common methods of measuring 

impact energy are the 

 Izod test  

 Charpy test 
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Charpy test: 

While most commonly used on metals, it is also used on polymers, ceramics and composites. The 

Charpy test is most commonly used to evaluate the relative toughness or impact toughness of materials 

and as such is often used in quality control applications where it is a fast and economical test. It is used 

more as a comparative test rather than a definitive test. The impact test is used to find out the energy 

required to break the specimen. The un-notched Charpy impact test is conducted to study the impact 

energy according to the ASTM D256. The un-notched specimens are kept in cantilever position and the 

pendulum swings around to break the specimen. The impact energy (J) is calculated from the dial gauge, 

which is fitted on the machine. Five samples are taken for each test and the results are averaged.    

3.4 MATERIAL PREPARATION 

Required material  are Pandanus Odoratissimus fiber, polyester resin. Pandanus Odoratissimus fiber are 

prepared from Pandanus Odoratissimus plant, Polyester resins are produced by the poly condensation of 

saturated and unsaturated dicarboxylic acids with glycols. 

3.4.1 PANDANUS ODORATISSIMUS PLANT: 

Pandanus is a genus of monocots with about 600 known species. They are palm-like, dioecious trees and 

shrubs native to the Old World tropics and subtropics. They are classified in the order Pandanales, 

family Pandanaceae.
 
Often called pandanus palms, these plants are not closely related to palm trees. The 

botanical family Pandanaceae consists of three genera, namely Sararanga (two species), Freycinetia (175 

spp.), and Pandanus (about 600 spp.). The species vary in size from small shrubs less than 1 metre (3.3 ft) 

tall, to medium-sized trees 20 metres (66 ft) tall, typically with a broad canopy, heavy fruit, and moderate 

growth rate. The trunk is stout, wide-branching, and ringed with many leaf scars. They commonly have 

many thick prop roots near the base, which provide support as the tree grows top-heavy with leaves, fruit, 

and branches. The leaves are strap-shaped, varying between species from 30 centimeters (12 in) to 2 

metres (6.6 ft) or more long, and from 1.5 centimeters (0.59 in) up to 10 centimeters (3.9 in) broad. 

They are dioecious, with male and female flowers produced on different plants. The flowers of the male 

tree are 2–3 centimeters (0.79–1.2 in) long and fragrant, surrounded by narrow, white bracts. The female 

tree produces flowers with round fruits that are also bract-surrounded. The fruits are globose, 10–20 

centimeters (3.9–7.9 in) in diameter, and have many prism-like sections, resembling the fruit of 

the pineapple. Typically, the fruit changes from green to bright orange or red as it matures. The fruit of 

some species are edible. Pandanus fruit are eaten by animals 
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including bats, rats, crabs, elephants and monitor lizards, but the vast majority of species are dispersed 

primarily by water. 

               

            a)    Pandanus plant                               b)  Pandanus flower (fragrance flower 

3.4.1.1 EXTRACTING THE FIBRE: 

Fibre is extracted by a process known as decortications, where roots are crushed and beaten by a rotating 

wheel set with blunt knives, so that only fibers remain. But we have extracted the fibre from the prop 

roots my hammering. Proper drying is important as fibre quality depends largely on moisture content. 

Artificial drying has been found to result in generally better grades of fiber than sun drying.  

       

    prop roots 
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3.4.1.2 PANDANUS ODORATISSIMUS  FIBRE: 

The fibre we have used is extracted from the prop roots after extraction, it is shown in the figures (a) and 

(b) respectively below.. 

    

(a)                                                                        (b) 

3.4.1.3 USES OF PANDANUS ODORATISSIMUS:  

Pandanus is used for handicrafts. Craftswomen collect the pandan leaves from plants in the wild. Only the 

young leaves are cut so the plant will naturally regenerate. The young leaves are sliced in fine strips and 

sorted for further processing. Weavers produce basic pandanus mats of standard size or roll the leaves 

into pandanus  ropes for other designs. This is followed by a coloring process, in which pandan mats are 

placed in drums with water-based colors. After drying, the colored mats are shaped into final products, 

such as place mats or jewelry boxes. Final color touch-ups may be applied. 

(Pandanus. amaryllifolius) leaves are used in Southeast Asian cooking to add a 

distinct aroma to rice and curry dishes such as nasi lemak, kaya ('jam')preserves, and desserts such 

as pandanus cake. Pandanus leaf can be used as a complement to chocolate in many dishes, such as ice 

cream. Fresh leaves are typically torn into strips, tied in a knot to facilitate removal, placed in the cooking 

liquid, then removed at the end of cooking. Dried leaves and bottled extract may be bought in some 

places. 

Kewra is an extract distilled from the pandannus flower, used to flavor drinks and desserts in Indian 

cuisine. Also, kewra or kewadaa is used in religious worship, and the leaves are used to make hair 

ornaments worn for their fragrance as well as decorative purpose in western India.  

Throughout Oceania, almost every part of the plant is used, with various species different from those used 

in Southeast Asian cooking. Pandannus trees provide materials for housing; clothing and 

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 5, Issue 11, November 2018

ISSN NO: 0972-1347

http://ijics.com9

http://en.wikipedia.org/wiki/Handicrafts
http://en.wikipedia.org/wiki/Pandanus_amaryllifolius
http://en.wikipedia.org/wiki/Cuisine_of_Southeast_Asia
http://en.wikipedia.org/wiki/Aroma
http://en.wikipedia.org/wiki/Rice
http://en.wikipedia.org/wiki/Curry
http://en.wikipedia.org/wiki/Nasi_lemak
http://en.wikipedia.org/wiki/Kaya_(jam)
http://en.wikipedia.org/wiki/Kaya_(jam)
http://en.wikipedia.org/wiki/Dessert
http://en.wikipedia.org/wiki/Pandan_(cake)
http://en.wikipedia.org/wiki/Kewra
http://en.wikipedia.org/wiki/Oceania
http://en.wikipedia.org/wiki/Southeast_Asia
http://en.wikipedia.org/wiki/Clothing


textiles including the manufacture of dilly bags (carrying bags), fine mats or ‗ie toga; food, medication, 

decorations, fishing, and religious uses. 

3.4.2 POLYESTER RESIN 

Polyester resins are unsaturated resins formed by the reaction of dibasic organic acids and polyhydric 

alcohols. Polyester resins are used in sheet moulding compound, bulk moulding compound and the toner 

of laser printers. Wall panels fabricated from polyester resins reinforced with fiberglass — so-called 

fiberglass reinforced plastic (FRP) — are typically used in restaurants, kitchens, restrooms and other areas 

that require washable low-maintenance walls. 

Unsaturated polyesters are condensation polymers formed by the reaction of polyols (also known as 

polyhydric alcohols), organic compounds with multiple alcohol or hydroxy functional groups, with 

saturated or unsaturated dibasic acids. Typical polyols used are glycols such as ethylene glycol; acids 

used are phthalic acid and maleic acid. Water, a by-product of esterification reactions, is continuously 

removed, driving the reaction to completion. The use of unsaturated polyesters and additives such as 

styrene lowers the viscosity of the resin. The initially liquid resin is converted to a solid by cross-linking 

chains. This is done by creating free radicals at unsaturated bonds, which propagate in a chain reaction to 

other unsaturated bonds in adjacent molecules, linking them in the process. The initial free radicals are 

induced by adding a compound that easily decomposes into free radicals. This compound is usually and 

incorrectly known as the catalyst. Substances used are generally organic peroxides such as benzoyl 

peroxide or methyl ethyl ketone peroxide. Polyester resins are thermosetting and, as with other resins, 

cure exothermically. The use of excessive catalyst can, therefore, cause charring or even ignition during 

the curing process. Excessive catalyst may also cause the product to fracture or form a rubbery material. 

3.4.3 ALKALI TREATMENT: 

There are several different methods for modification of surface energy of the fibre and the polymer. 

Physical methods like stretching, calendaring and the production of hybrid yams, change the structural 

and surface properties of the fiber and thereby influence the mechanical bonding in the matrix. Another 

physicl method used is electric discharge, which will increase the roughness of the fibres and active its 

surface oxidation leading to the increase in aldehyde groups. It can also generate cross linking‘s and free 

radicals. 

Oxidizing agents such as Na or Ca and hydrogen peroxides can be used to remove dust and oil from 

natural fibers. Alkaline treatment with NaOH, known as mercerization , extracts lignin and 
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hemicelluloses, increasing the tensile strength and elongation at break of the composite. In this process 

the fibres are immersed in 4% solution of NaOH for 1 to 2 hours, followed by continuous washing and 

drying in room temperature. 

CHAPTER 4 

RESULTS AND DISCUSSION 

4.1 INTRODUCTION 

This chapter presents the physical and mechanical characterization of the class of polymer matrix 

composites developed for the present investigation. They are Uni directional sisal fiber reinforced 

polyester resin composites. Details of processing of these composites and the tests conducted on them 

have been described in the previous chapter. The results of various characterization tests are reported 

here. They include evaluation of tensile strength, flexural strength, young‘s modulus, impact strength has 

been studied and discussed. 

4.2 COMPOSITE CHARACTERIZATION 

4.2.1 Mechanical properties of composites 

The characterization of the composites reveals that inclusion of alkali treatment has strong influence on 

the physical  and mechanical properties of composites. The modified values of the properties of the 

composites under this investigation are presented and compared against the untreated pandanus polyester 

composite. A gradual increase in impact strength as well as flexural strength with the weight fraction of 

fiber is noticed. It can be clearly seen that treated fiber shows increase in performance comparing the 

untreated one. It may be mentioned here that both tensile and flexural strengths are important for 

recommending any composite as a candidate for structural applications 
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4.2.2Tensile Strength: 

For untreated pandannus fiber: s-1 

 

 

 

Obtained Results 
   

 

Sr. No. Results Value   

 

1 Area 

 

  0.60 cm² 

 

2 Yield Force   29.91 Kg 

 

3 

Yield 

Elongation   1.73 
mm 

 

4 Break Force   29.9 Kg 

 

5 
Break 

Elongation   

1.73 mm 

 

6 Tensile Strength at Yield 49.85 Kg/cm² 

 

7 Tensile Strength at Break 49.85 Kg/cm² 

 

8 % Elongation   1.73 % 

 

            

 

 

For untreated pandannus fiber: s-2 
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Obtained Results 
    

Sr. No. Results Value   
 

1 Area 

 

  0.60 cm² 

 2 Yield Force   16.13 Kg 

 

3 

Yield 

Elongation   2.52 
mm 

 

4 Break Force   17.4 Kg 

 
5 

Break 

Elongation   

2.73 mm  

6 Tensile Strength at Yield 26.89 Kg/cm²  

7 Tensile Strength at Break 28.96 Kg/cm²  

8 % Elongation   2.73 %  

            

 

       

        

For alkali treated pandannus fiber: s-1 

 

 

 

Obtained Results 
   

 

Sr. No. Results Value   

 

1 Area 

 

  0.60 cm² 

 

2 Yield Force   18.03 Kg 

 

3 

Yield 

Elongation   1.31 
mm 

 

4 Break Force   18.0 Kg 

 

5 
Break 

Elongation   

1.31 mm 

 

6 Tensile Strength at Yield 30.05 Kg/cm² 

 

7 Tensile Strength at Break 30.05 Kg/cm² 

 

8 % Elongation   1.31 % 
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 From the obtained results of the tensile testing of the pandannus fibre it can be noted that there is 

difference in their properties between the alkali treated and non-treated fibres. 

 

4.2.3 Impact strength: 

The impact test was the Charpy and Izod from the results below it can be noted that there is difference in 

strength between the alkali treated and non treated pandannus fibers.  

 

 

 

 

 

 

4.2.4 Flexural test: 

Through the three point bend test the following results were obtained for the pandannus fibre. The graph 

and result shows the variation in properties between the treated and non-treated fibre. 

treated pandannus fibre:s-1 

 

 

S.NO SPECIMEN NO JOULES 

1 Pandnus Untreated 1 5.794 

2 Pandnus Untreated  2 2.282 

3 Pandnus NaohTreat 2 2.020 

4 Pandnus NaohTreat 3 0.968 
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Sample details 

    

 

1 Span Length(mm) 100 

   

 

2 Thickness (mm) 3 

   

 

3 Width (mm) 20 

   

 

4 Ref.Standard ASTMD698 

   

 

        

   

 

Results 

     

 

1 MOD 1 FORCE   0.00 Kg 

 

2 MODE 1 DEFLECTION   0.00 mm 

 

3 MOD 2 FORCE   5.22 Kg 

 

4 MOD2 DEFLECTION     2.41 mm 

 

5 Stress 1       0.00 

 

 

6 Stress 2     4.35   

 

7 FLEXURAL MODULES   -2175.63 N/mm
2
 

 

 

For alkali treated pandannus fibre:s-2 
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Sample details 

    

 

1 Span Length(mm) 100 

   

 

2 Thickness (mm) 3 

   

 

3 Width (mm) 20 

   

 

4 Ref.Standard ASTMD698 

   

 

        

   

 

Results 

     

 

1 MOD 1 FORCE   0.00 Kg 

 

2 MODE 1 DEFLECTION   0.00 mm 

 

3 MOD 2 FORCE   6.49 Kg 

 

4 MOD2 DEFLECTION     2.09 mm 

 

5 Stress 1       0.00 

 

 

6 Stress 2     5.41   

 

7 FLEXURAL MODULES   -2703.43 N/mm
2
 

 

 

For non treated pandannus fiber: s-1 
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Sample details 

    1 Span Length(mm) 100 

   2 Thickness (mm) 3 

   3 Width (mm) 20 

   4 Ref.Standard ASTMD698 

           

   Results 

     1 MOD 1 FORCE   0.00 Kg 

2 MODE 1 DEFLECTION   0.00 mm 

3 MOD 2 FORCE   18.18 Kg 

4 MOD2 DEFLECTION     5.65 mm 

5 Stress 1       0.00 

 6 Stress 2     15.15   

7 FLEXURAL MODULES   -7573.85 N/mm
2
 

 

 

 

CHAPTER  5 

CONCLUSION 

This analytical and experimental investigation on the pandannus odourrattus polymer composites leads to 

the following conclusions: 

 This work shows that successful fabrication of pandannus odourrattus polymer composites with 

and without alkali treatment by compression moulding technique. 

 The cheaper natural fibre like pandannus fibre can be used to make an effective fibre polymer 

composite. 

 

 The performance of the non treated pandannus fibre was found to be superior to the treated 

pandannus fibre. 

 

 In flexural test, the non treated pandannus fibre was found to have more strength than the 

treated pandannus fibre. 

 

 From both the impact and tensile test also the non treated pandannus fibre was found to be 

superior to the treated pandannus fibre.. 
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