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Abstract: 

In current era of improved performance that may be specified by various criteria such as 

light weight, better strength and lesser cost currently used materials frequently reach the 

limit of their utility. Thus today’s emphasis is on newer material which is low cost and have 

high strength. Composite materials can be the solution. Composite materials are light 

weight and durable. There is great application of composites in today’s day and age. We 

have tried to develop a composite materials using locally available materials which might 

be fit for the manufacturing material. We have completed this project with our knowledge 

and experience. We also hope to experiment on other materials to develop composites. 

 

I.Introduction 

1. COMPOSITES 

Due to the various applications and working criteria conventional materials often reach 

their limit of modifications and deployment. They sometimes are no longer applicable in 

advanced and challenging working conditions. To compensate their inabilities composite 

materials are being developed and research has been conducted on them. The main 

characteristic of composites is they are light weight. Other properties such as tensile 

strength, compressive strength, shear strength; corrosion resistance etc. can also be 

modified according to need. In this day and age composites have able to place its mark in 

manufacturing industries. They are widely used in various applications from a small chair 

to the nose of the rockets and missiles. Composite materials are also a form of recycled 

material because many natural materials which would be waste can be reused as a fiber. 

Main consideration is to develop economical composites with required properties. 

Extensive research has been conducted on composites as its application is growing day by 

day. 
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2. WHAT IS COMPOSITE? 

 

Composite material or simply a composite is a material made from two or more different 

materials having distinct properties. The composites have unique properties then the 

materials it was made from. All the individual constitutes are combined together but 

remains separate and can be physically separated. The main constitute is called matrix and 

the additional material is called reinforcement material. The matrix and reinforcement 

material are selected according to the required characteristics of new material i.e. 

composite. 

 

3. WHY WE NEED COMPOSITES? 

 

“The lighter the better” well, yes composites are lighter. In today’s context reducing the 

weight of the components is main consideration in manufacturing. And being lighter 

composites can be made stronger too. So why not use it everywhere if possible? In most of 

the conventional materials we do not have the facility to modify its properties. Some 

materials have good compressive strength but fails in tensile loading. But composites can 

be developed having satisfactory compressive strength as well as better tensile strength. 

This versatility has made composite a widely applicable material. Design flexibility can 

also be attained with the use of composites because they can be molded in intricate shapes. 

The process of making composite can be economical too. 

 

4. COMPOSITION OF COMPOSITES 

 

Composites consist of two main constitutes matrix and reinforcement material. Matrix may 

be of materials like metals, plastics, rubber etc. Reinforcement material can be in two 

forms, particulate or fiber. The strength is imparted by reinforcement and the matrix 

material holds them together. Binders are also sometimes used to bond the matrix and 

reinforcement. 

 

 Matrix 

 

The main function of matrix is to transfer the stresses between the fibers and protect them 

from environmental and mechanical damages. The matrix material provides ductility and 

toughness and supports and blinds the fiber. It is necessary that the strain at break should 

be larger than the fiber. 

Resins like Epoxy, Phenol, Polyester, Polyurethane, Vinyl Easter etc. are commonly used 

as matrix material because of their properties variation and low cost. 

 

 Fiber 

Fibers bear the loads along their longitudinal direction. A reinforcing fiber should have 

high modulus elasticity, high strength, low density, satisfactory ductility and should be 

easily wetted by matrix. Fibers may be in different forms such as, Filaments, Yarns, 
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Roving, Whiskers, Woven fabrics etc. Fibers can be of metals, carbon, graphite, glass, 

ceramics, polymers etc. Molybdenum may also be used. 

 

Fig1.1: Bagasse fibres. 

II. OBJECTIVES OF THE WORK 

The main objective of the work is to set up a composite utilizing bagasse fiber as support 

and PU as lattice material and to explore its malleable properties under different extents of 

fiber. The other target incorporates: 

1. To propose the utilization of normal fiber baggase as a support material in PU 

Resin base. 

2. To use the advantages presented by sustainable assets for the improvement of 

composite materials dependent on normal filaments. 

3. To determine the tensile & impact property of the composite so that its future 

benefits can be explained. 

 

III. RESULTS AND DISCUSSION FACTOR CONSIDERED 

In the present study Effect of fiber fraction were taken as working parameters and tensile 

strength & impact strength were taken as response variable. The effects of the fibre fraction 

were studied. 

 

TENSILE TEST 

Tensile test was carried out on UTM machine on standard D-638 specimens. Data obtained 

from the experiment was tabulated as in table 4.1. This data is further analyzed to 

investigate the effect of fibre %age on the tensile strength. 
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Table 4.1: Tensile Strength of the specimens 

 

Sr. No. 

 

Bagasse fibre %age 

 

Tensile Strength in Mpa 

S1 2.5 2.31829 

S2 5 1.5608 

S3 7.5 1.90889 

S4 10 6.4932 

Here S1, S2, S3, S4 are the number of specimens. 

STATISTICAL ANLYSIS OF DATA 

There are a lot of methods that has been used by the researchers for analyzing the data 

obtained from the experiments. In the present study, graphical analysis and mean method 

has been used to find out: 

1. The influence of the process parameters such as weight fraction of the fiber 

on the tensile and impact strength of the composite. 

 

2. To find out the best possible composition of the composite for the maximum 

strength. Average or mean control charts are used for analyzing data for individual factors. 

 

ANALYSIS AND DISCUSSIONS FOR STRENGTH 

The data obtained from the tensile tests has been tabulated in the table no. 4.1. This table is 

reproduced herein as table no. 4.2 for the purpose of further analysis. Minitab 16.1 

statistical software is used to form graph for the analysis purpose. 

 

Table 4.2: Tensile Strength of the specimens 

 

Sr. No. 

 

Bagasse fibre %age 

 

Tensile Strength in Mpa 

S1 2.5 2.31829 

S2 5 1.5608 

S3 7.5 1.90889 

S4 10 6.4932 
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It is clear from the above table the percentage of bagasse fiber in a composite plays a 

significant role. % age of the fiber contribute significantly towards the tensile strength of 

the composite. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig: 4.1: Plot between %age fiber and Tensile strength of the composite 

Value of the tensile strength is approximately 2.31 Mpa when 2.5% bagasse fiber is added 

to the matrix. This value increases upto 6.50 Mpa when the percentage of the fiber is 

increased up to 10 percent. The graph shows a slight decrease in the value of tensile 

strength at 5% and 7.5% fiber level. However this change is very less and may occur due 

to the lesser expertise in specimen formation and work piece formation. Value at 5% level 

is 1.56 Mpa which further increases to 1.90 Mpa at 7.5% level. 

So from the above result we may conclude that tensile strength of the composite increases 

with increase in fiber percentage in a composite. However the maximum value of the fiber 

level remains a matter of concern always. Higher percentage of the fiber will lower the 

amount of binding agent i.e. matrix. This may tend to cause the rupture of the composite 

well before the expected value. Whereas a higher percentage value of the matrix material 

will soften the composite. Also the composite will lack of tensile properties. It will behave 

more of a plastic than a composite. So an optimum value of fiber is recommended which is 

expected to be in between the range of 5-15 percent of the fiber. However this value may 

change according to the type and nature of the fiber. 

Lengthy fibers such as baggase and jute fiber may need lesser percentage in the matrix 

material whereas short fiber such as rice husk may be consumed in higher percentage. 

 

Scatterplot of Tensile Strength in Mpa vs Baggase fibre %age 
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IMPACT TEST 

Impact test is an important test to determine the ability of a material to withstand the 

falling loads. This property of the material plays very important role when a sudden 

collapse takes place as composite finds its applications 

in the automobile industries and aero plane industries. Impact test was carried out on izod 

impact testing machine having 25 joule (Company Tinnius Olsen). Data obtained from 

the experiment was tabulated as in table 4.3. This data is further analyzed to investigate 

the effect of fibre %age on the impact strength. 

 

Table 4.3: Impact Strength of the specimens 

 

Sr. No. 

 

Bagasse fibre %age 

 

Impact Strength in KJ 

S1 2.5 1.2251 

S2 5 1.84 

S3 7.5 1.0969 

S4 10 1.5678 

 

Here S1, S2, S3, S4 are the number of specimens. 

ANALYSIS AND DISCUSSIONS FOR STRENGTH 

The data obtained from the tensile tests has been tabulated in the table no. 4.3. This table is 

reproduced herein as table no. 4.4 for the purpose of further analysis. 

Table 4.4: Impact Strength of the specimens 

 

Sr. No. 

 

Bagasse fiber %age 

 

Impact Strength in KJ 

S1 2.5 1.2251 

S2 5 1.84 

S3 7.5 1.0969 

S4 10 1.5678 
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It is clear from the above table the percentage of bagasse fiber in a composite plays a 

significant role. % age of the fiber contribute significantly towards the impact strength of 

the composite. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig: 4.2: Plot between %age fiber and Impact strength of the composite 

Value of the impact strength is approximately 1.23 KJ when 2.5% bagasse fiber is added to 

the matrix. This value increases upto 1.56 KJ when the percentage of the fiber is increased 

up to 10 percent. The graph shows a slight increase in the value of tensile strength at 5% 

and and a decrease at7.5% fiber level. However this change may occur due to the lesser 

expertise in specimen formation and work piece formation. Value at 5% level is 1.846 KJ 

which further decreases to 1.09 KJ at 7.5% level. 

IV. CONCLUSIONS 

 

The following conclusions are drawn from the above study given below: 

1. The successful fabrication of Polyurethane based bagasse reinforced fiber 

composites has been done. 

 

2. Fabrication of PU based composites is cheaper than the epoxy based 

composites. Market price for the PU resin is Rs.450 per litre which is much lower than the 

epoxy resin which cost approx. Rs. 700 per litre. 

 

3. Strength of the PU based composites is found to be comparable to the other 

composites. 

 

4. Trend analysis for the tensile strength vs bagasse fiber percentage shows that 

tensile strength increase with the increase in bagasse percentage in the sample. Higher the 

bagasse in samples better the strength. 

 

Scatterplot of Impact Strength in KJ vs Baggase fibre 
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5. Specimen having 10% bagasse was found to be most strong. Tensile strength 

of this work piece was 6.5 Mpa. 

 

6. Trend analysis for the impact strength vs bagasse fiber percentage shows that 

impact strength increase with the increase in bagasse percentage in the sample. However a 

proper trend cannot be predicted. 

7. Specimen having 5% bagasse was found to be most strong. Impact strength of 

this work piece was 

1.84 KJ. 

 

So work pieces having higher fiber fraction may be assumed to have higher strength. 

V. FUTURE SCOPE 

 

In the present investigation only fiber percentage was take as working parameters and 

tensile strength and impact strength was taken as response variable for the composites. 

There is an exceptionally immense degree for future researchers to investigate this space of 

examination. This work can be additionally stretched out to examine other tribological 

perspectives like scraped spot, wear, hardness and flexural conduct of this composite. We 

can likewise concentrate on different parts of such composites like utilization of other 

expected strands for the manufacture of the other half and half composites and assessment 

of their mechanical and disintegration conduct and the subsequent exploratory discoveries 

can be broke down in comparative style. 

Additionally the machining tasks like penetrating, processing, cutting and others 

machining cycles should be possible and might be investigated. 

REFERENCES 

1. Attili kumar Narendra , Ramkrishna Siva Ch. (2015), “ Experimental 

Investigation and Analysis of Mechanical Properties of Chopped Strand Mat-E Glass 
Fiber Polyester Resin & Silica Powder Composite”, Journal of Machinery Manufacturing 
and Automation 2015, Vol. 4 Iss. 1, PP. 1-9. 

2. Bongrade U.S. ,Shinde D.V. (2014), “Review on natural fiber reinforcement 

polymer composites” , International Journal of Engineering Science and Innovative 
Technology (IJESIT) Volume 3, Issue 2, March 2014 PP 431-436. 

3. Cholachagudda V Vasanta , A.P. Udayakumar (2013), “ Mechanical 

Characterization Of Coir And Rice Husk Reinforced Hybrid Polymer Composite”, 
International Journal of Innovative Research in Science, Engineering and Technology Vol. 
2, Issue 8 , PP 3779-3786. 

4. Dalbehera Soma , Acharya K.S.,(2014) “ Study on mechanical properties of 
natural fiber reinforced woven jute-glass hybrid epoxy composites” , Advances in Polymer 

Science and Technology: An International Journal 2014; 4(1) PP 1-6. 

5. Hufenbach Werner ,Gude Maik (2013), Polimery 2013, 58, nr   6.PP   473-
475.Khan Arifuzzaman M.,M. Terano , Gafur. A. M. (2013), “Studies on the mechanical 

properties of woven jute fabric reinforced poly(L-lactic acid) composites”, Journal of King 
Saud University – Engineering Sciences (2016) 28, PP 69–74. 

6. Narendra M., Murthy N.L.K. (2014) “ Thermal Conductivity and Fire Resistance 
of Borassus Seed Shoot Fiber Reinforced Composite” International Journal of Emerging 

http://www.ijmra.us/


 ISSN: 2249-0558Impact Factor: 7.119  

 

28 International journal of Management, IT and Engineering 

http://www.ijmra.us, Email: editorijmie@gmail.com 

 

Technology and Advanced Engineering Volume 4, Issue 3, March 2014) PP 102-110. 

7. P. Pradeep , Dhas Raja Edwin (2015) , “Evaluation Of Mechanical Property On 
Palm /Coir Based Polymer Matrix Composites” , Advances in Materials Science and 
Engineering: An International Journal (MSEJ), Vol. 2, No. 3 PP 9-16 . 

8. Paim Mackmillan Leonardo , Reis dos Laredo Marciano joao , (2013) “ Analysis 

of a glass fiber reinforced polyurethane composite repair system for corroded pipelines at 
elevated temperatures “IV International Symposium on Solid Mechanics - MecSol 2013 
April 18 - 19, 2013 - Porto Alegre – Brazil PP 1-7. 

9. Prasad sham S.M., Venkatesha S.C.(2011) , “ Experimental Methods of 

Determining Fracture Toughness of Fiber Reinforced Polymer Composites under Various 
Loading Conditions” Journal of Minerals & Materials Characterization & Engineering, 
Vol. 10, No.13, PP.1263-1275. 

10. R G Arpitha , R M Sanjay (2014), ” Mechanical Properties of Epoxy Based 

Hybrid Composites Reinforced with Sisal/SIC/Glass Fibers”, International Journal of 
Engineering Research and General Science Volume 2, Issue 5 ISSN 2091-2730 PP 398-
405. 

11. Shanmugam M.,Suresh kumar (2015),“R.Experimental Investigation Of 

Mechanical Characterstic On Bio-Based Composites (Sisal And Coir Fiber)” International 
Journal of Intellectual Advancements and Research in Engineering Computations PP 179-
182. 

12. Shivappa Dr., K.G. Ananda,(2013), “Mechanical Characteisation of Rice Husk 

Flour Reinforced Vinylester Polymer Composite” International Journal of Innovative 
Research in Science, Engineering and Technology (An ISO 3297: 2007 Certified 
Organization) Vol. 2, Issue 11, November 2013. 

13. Shinde Shrikant , Salve .V.A (2015), “Experimental Evaluation of Tensile 

Strength and Young’s Modulus of Woven Jute fiber and Polyurethane Composite”, 
International Journal of Engineering Research Volume No.4, Issue No.8, pp : 446-449 . 

14. Siva I, Sankar I, (2015) , “Effect Of Fiber Volume Fraction On The Mechanical 
Properties Of Coconut Sheath/Usp Composite “Journal of Manufacturing Engineering, 
March, 2013, Vol. 8, Issue. 1, PP 060- 063. 

15. Sureshkumar “ Experimental Investigation of Mechanical Behavior of Glass-

Fiber Reinforced Polyurethane Resin Composite in three Different ratios” IOSR Journal of 
Engineering (IOSRJEN) ISSN (e): 2250-3021, ISSN (p): 2278-8719 Vol. 04, Issue 03 
(March. 2014), ||V6|| PP 36-41 

16. Shan Wen Chan, Idris Izwana Maizlinda, (2012)“ Study of Flexible Polyurethane 

Foams Reinforced with Coir Fibers and Tyre Particles” International Journal of Applied 
Physics and Mathematics, Vol. 2, No. 2, March 2012 PP 123-130. 

17. Tanwer Kumar Amit , “Effect on Mechanical Properties for Jute, Coir and 

Bamboo Natural Fiber Reinforced Epoxy based Composites” , American International 
Journal of Research in Science, Technology, Engineering & Mathematics, PP 41-45 . 

18. Todd A. Beth, Smith Leeann S. (1998),”Polyurethane foams: Effects of specimen 

size when determining cushioning stiffness” Journal of Rehabilitation Research and 

Development Vol . 35 No . 2, June 1998 PP 219-224. 

19. Kilikcap Erol (2010),”Modeling and optimization of burr height in drilling of AL-

7075 using Taguchi method and response surface methodology” International Journal 
Advance Manufacturing Technology (2010) 49:911-923. 

20. Arib R.M.N, Sapaun S.M (2006),”Mechanical properties of pineapple leaf fiber 
reinforced polypropylene composites” Journal of Material and Design 27 (2006) 391-396. 

21. Ahmed K.Sabeel, Vijayarangan. S (2008),”Tensile, flexural and interlaminar 
shear properties of woven jute and jute-glass fabric reinforced polyester composites” 

http://www.ijmra.us/


 ISSN: 2249-0558Impact Factor: 7.119  

 

29 International journal of Management, IT and Engineering 

http://www.ijmra.us, Email: editorijmie@gmail.com 

 

Journal of Material Processing Technology 207(2008) 330-335. 

22. Wong K.J, Zahi .S, Lim C.C(2010),” Fracture characterization of short bamboo 
fiber reinforced polyester composites” Journal of Materials and Design 31(2010) 4147-
4154. 

23. Feih .S, Mathys .Z, Mouritz A.P(2007),“Modeling the tension and compression 
strengths of polymer laminates in fire” Composites Science and Technology 67(2007) 551-
564. 

24. Hashemi Siavash, Al-Mahaidi Riadh(2008),” Cement based bonding material for 
FRP” Int. Inorganic- Bonded Fiber Composites Conference (2008). 

25. Brahmakumar.M, Pavithran.C, Pillai R.M(2005),”Coconut fiber reinforced 

polyethylene composites: effect of natural waxy surface layer of the fiber on fiber/matrix 
interfacial bonding strength of composites” Composites Science and Technology 
65(2005)563-569. 

26. Bachtiar .D, Sapuan S.M, Hamdan M.M (2008),”The effect of alkaline treatment 
on tensile properties of sugar palm fiber reinforced epoxy composites” Material and 
Design 29(2008) 1285-1290. 

27. Doan Thi-Thu-Loan, Gao Shange-Lin, Edith Mader(2006),”Jute/polypropylene 
composites I. effect of matrix modification” Composites Science and Technology 66 (2006) 
952-963. 

28. Rao K. Murali Mohan, Rao K.Mohana, Prasad A.V Ratna(2010),” Fabrication 
and testing of natural fibre composites: Vakka, Sisal, Bamboo and Banana” Material and 
Design 31(2010) 508-513. 

29. Jacob Maya, Thomas Sabu, Varughese K.T (2004),”Mechanical properties of 
sisal/oil palm hybrid fiber reinforced natural rubber composites” Composites Science and 
Technology 64(2004) 955-965. 

30. Wambua Paul, Ivens Jan, Verpoest Ignaas (2003),” Natural fibres: can they 
replace glass in fibre reinforced plastics” Composites Science of Technology 63(2003) 
1259-1264. 

31. Gonzalez A.Valadez, Olayo .R, Franco P.J.Herrera(1999),”Effect of fiber surface 

treatment on the fiber-matrix bond strength of natural fiber reinforced composites” 
Composites: Part B 30 (1999) 309- 320. 

32. Grindl Wolfgang, Keckes Jozef (2004),” Tensile properties of cellulose acetate 
butyrate composites reinforced with bacterial cellulose” Composities Science and 
Technology 64 (2004) 2407-2413. 

 

http://www.ijmra.us/

