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Abstract - Reinforced composites of 40% and 60% volume 

fractions of RSF.Rice straw shows potential of reinforcement for 

natural fibre reinforced composites. It has the ligno cellulosic 

content and is the by-product which is found abundantly. Rice 

straw is disposed mostly by open burning which causes 

environmental pollution. So to prevent this they can be used in 

making a natural fibre reinforced composite due to their 

renewable, environment friendly, less hazardous and 

biodegradable  nature. Rice straw fibre reinforced composites were 

manufactured as per ASTM standards by using hand layup 

technique. The composites were tested for its bending and impact 

performance. The standard methods were adopted for bending and 

impact test procedures viz. ASTM E2248 for impact strength and 

ASTM D790 for the flexural test of rice straw fibre reinforced 

composites.  The aim of this project is to perform mechanical 

Testing on Rice Straw Fiber (RSF) under different weight fraction 

(40% and 60%) of fiber. After Investigating or Performing 

different test we will compare the results and will decide the day to 

day useful application needed in human life for that particular test 

which is successful. 

Keywords— Fiber reinforced composites, Rice straw fiber, 

Mechanical testing, Hand lay-up technique.  

I. INTRODUCTION  

A Material produced from various constituent materials 

having different physical and chemical properties when 

combined prepares a material of different characteristics from  

individual component. The finished component formed consist 

of separate and distinct individual component. This produced 

material result in cost effective, well built and high in strength 

and lighter in weight as compared to natural material. Rice plant 
contains vegetative part called rice straw. Before new ploughing  

rice straw are burnt or left down on field which helps in 

enhancing soil improvement or can be used for feeding farm 

animals. Burning of rice straw leads to air pollution if not used 

for any purpose. Constituents of rice straw are silica, lignin and 

protein. The alternative name for rice straw is paddy straw. 

Through milling, chopping or grinding process we can separate 

rice straw. e.g. Ash, Beer, cardboard, fertilizers, particle board 

etc. 
               K Sudhakar and Ch Srinivas [1] investigated  

mechanical properties of  rice straw fiber at different weight 

fraction of 0%, 5%, 10%, 15%, 20% and 25% of RSF. The 

composites were manufactured according to ASTM standard 

using Injection moulding technique. M.R. Ismail [2] \\\used filler 

in different polymers, two composites using polyvinyl alcohol 

and polystrene polymer were prepared with different ratio. 

Increase in polymer ratio in mixed composition increased 

impact, Flexural and Modulus of Elasticity indicated in results. 

Mechanical and physical properties improved composite 

properties with increase in use of electron beam irradiation dose. 

Mansi A. Majid et al performed alkaline treatment using NaOH 
to perform tensile properties of RSF strengthened with 

polypropylene resin 2 types of fibers i.e. MR219 (5%) and 

MR220 (10%) at 80 ̊ c for 24 hrs.16 samples were prepared 

according to ASTM standards, untreated fiber showed highest 

ultimate tensile strength compared to treated fiber. Feraidon 

Ataie [4] investigated impact of addition of RSF on Compressive 

and Flexural Strength. Concrete was added in RSF to decrease 

concrete strength increase concrete shrinkage. Results showed 

that sample containing washed RSF did not have improvement in 

compressive strength   over samples containing unwashed RSF. 

Washed RSF Samples had  lower drying shrinkage and shorter 
induction period over unwashed RSF samples. Buzarovska A. et 

al [5] investigated effect of rice straw fiber in mechanical and 

thermal properties. Results showed that the value of tensile 

modulus almost doubled  with increase in RSF-content, slight 

decrease in Tensile Strength Panelized components showed good 

thermal insulation using Differential scanning calorimetry (DSC) 

and thermogravimetry (TGA) Method. 
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                 The aim of this project is to perform mechanical 

Testing on Rice Straw Fiber (RSF) under different weight 

fraction (40% and 60%) of fiber. The size of composite for 

Tensile, Flexural and Impact test are as per ASTM standards 

respectively. Hand-lay up method is followed to prepare 
composite. After Investigating or Performing different test we 

will compare the results and will decide the day to day useful 

application needed in human life for that particular test which is 

successful. 

       
II. EXPERIMENTAL DETAILS :- 

 
Material:- 

 

Rice Straw was procured from farmers residing in near by areas. 

It was kept for sun drying purpose to completely remove the 

moisture content. Rice straw shows lignocellulosic properties 

such as less health hazardous, minimum abration to machine,low 

cost, renewable & biodegradable. 

 

Preparation of matrix :- 

 

EPOCOAT Epoxy 556 and hardener Finehard 1972 by Fine 
Finish Organics was used to fabricate the specimen for testing. 

The density of resin was 3000-3200 mps at 25̊C. The mixing 

ratio to prepare composite was 5:3. To prevent the bubble 

formation the mixture was stirred for 10 mins. 

 

Mould Preparation :- 

 

The mould prepared was of wooden ply  of dimension 

320*90*15 (mm). The mould prepared was of dimensions 

slightly larger than composite size to prevent corner edges from 

getting damaged. The mould contained both male and female 

part. 
 

               Composite Preparation :-       

 

For fabrication of composite, a plastic sheet with wax on one 

side was layed on the female part of mould so that composite 

dosen’t get stuck . According to weight fraction of fiber loading 

, the mixture of epoxy resin and epoxy hardener was made in 

the wooden mould and was kept for curing. The desired  amount 

of epoxy was  mixed with hardener in a plastic container and 

stirred for 10 minutes. The mould containing composite was 

kept until the curing process was completed. To obtain a 
homogeneous mixture. After adding the hardener, the mixture 

was investigate the mechanical properties of resin based 

composites, the samples with various rice straw fiber loadings 

were prepared. Subsequently, the specimens were fabricated 

based on different experimental purposes. In the current study, 

the composites containing 40% and 60% loadings (by weight) 

of rice straw fibers were prepared and the samples were 

designated respectively. The dimension of composite laminate 

was 315*85*10 (mm). 

               

                Test Performed And Testing Equipments :- 

        

A Universal testing machine was used to test  flexural strength 

and compressive strength of materials. Modern UTM machine 

can perform all above test and many more. It is a great multi-

purpose instrument for R&D laboratory. Capacity of UTM is 
form 0 to 400 KN. 

The Flexural test were performed with ASTM D790 by using 

Universal testing machine For flexural test the crosshead speed 

of the UTM was 0.5 mm per minute and the gauge length was 

60 mm.The flexural samples were supported at the two ends and 

the load was applied at the centre using three point bending test. 

 Impact Test (Charpy Impact Test)  was performed with ASTM 

E2248 and Impact energy was measured. 

 

 

 
 

 
Fig. 1. Universal testing Machine (SOM Lab, SCOE) 
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     Fig. 2. Charpy Impact Test Machine (SOM Lab, SCOE) 

 
III. SELECTION OF ASTM STANDARDS 

 

        TABLE 1. ASTM STANDARD 

 

Testing Standard 
Length 

(mm) 

Breadth 

(mm) 

Height 

(mm) 

Flexural 
ASTM 

D790 
125 12.7 3.2 

Impact 
ASTM 

E2248 
55 10 10 

      

                        

 

IV. RESULTS  AND CONCLUSION 

 

1. 60% weight fraction of long fibers for Flexural load of 

4.82 KN has maximum strength. 

2. 60% weight fraction of powder form for Impact 

strength of 12.72 J/cm² has maximum strength. 

3. For Flexural Load it is observed that  there is 

continuous variation in load for every composition and 
weight fraction. 

4. For Impact load it is observed that 60% weight fraction 

for every composition has maximum strength 

compared to 40% weight fraction. 

 

 

 

                                             

                                                 References 
[1] K Sudhakar*, Ch Srinivas**, Investigation of Mechanical Properties of 

Rice Straw Fibre Polypropylene Composites, Journal of Engineering 
Research and Applications www.ijera.com ISSN: 2248-9622, Vol. 4, Issue 

1( Version 2), January 2014, pp.182-187 

[2] M. R. Ismail,Ali. A. M. Yassen, M. S. Afify, Mechanical Properties of 
Rice Straw Fiber-Reinforced Polymer composites, Fibers and Polymers 

2011, Vol.12, No.5, 648-656. 

[3] Masni A. Majid1,a, Mimi Attahirah Mohd Hishammudin1, Noor Azlina 

Abd Hamid1, Zalipah Jamellodin1 and Norhafizah Salleh, Tensile 
Properties of Treated and Untreated Paddy Straw Fiber Using Sodium 

Hydroxide Strengthened withPolypropylene Resin, Owned by the authors, 

published by EDP Sciences, 2016 

[4] Feraidon Ataie, Influence of Rice Straw Fibers on Concrete Strength and 

Drying Shrinkage, Received: 1 June 2018; Accepted: 10 July 2018 2445; 

Published: 13 July 2018 

[5] Buzarovska A, Bogoeva-Gaceva G, Grozdanov A, Avella M, Gentile G, 

Errico M, Potential Use of rice straw as filler in eco-composite materials, 

Australian Journal of Crop Science (2008) 37-42 

[6] Noorulnajwa Diyana Yaacaba,b, Hanafi Ismailb* Sam Sung Tingc, 

Potential Use of Paddy Straw as Filler in Poly Lactic Acid/PaddyStraw 
Powder Biocomposite: Thermal and Thermal Properties, 5th International 

Conference on Recent Advances in Materials, Minerals and Environment 
(RAMM) & 2nd International Postgraduate Conference on Materials, 

Mineral and Polymer (MAMIP), 4-6 August 2015, Procedia Chemistry 19 

( 2016 ) 757 – 762\ 

[7] Ramdziah Md. Nasira*, Lubricated Abrasion Study of Bio-Fibre (Paddy 

Straw) and Cockle-Shell Using Pin-On-Disk Method. The Malaysian 
International Tribology Conference 2013 (MITC2013), Procedia 

Engineering 68 ( 2013 ) 116 – 122 

[8] Aparna Mukherjee, Soumya Banerjee, Gopinath Halder,  ⇑Parametric 
optimization of delignification of rice straw through central composite 

design approach towards application in grafting, Journal of Advanced 

Research 14 (2018) 11–23 

[9] Furong Li*, Houchao Sun, Experimental Study and Mechanism Analysis 
of the Mechanical Property of Cement Soil with Different Straws, 

CHEMICAL ENGINEERING TRANSACTIONS, VOL. 51, 2016 , ISBN 

978-88-95608-43-3; ISSN 2283-9216 

[10] A. GROZDANOVa*, A. BUZAROVSKAa, G. BOGOEVA-GACEVAa, 

M. AVELLAb, M.E. ERRICOb, G. GENTILLEb\, Rice straw as an 
alternative reinforcement in polypropylene Composites, Agron. Sustain. 

Dev. 26 (2006) 251–255 251 © INRA, EDP Sciences, 2006 DOI: 

10.1051/agro:2006023 

[11] Hala A.Salem, N.S.M. El-Tayeb, The Impact of Rice Straw Micro Fibres 

Reinforced Epoxy Composite on Tensile Strength and Break Strain, 
International Journal of Scientific & Engineering Research, Volume 5, 

Issue 10, October-2014 58 ISSN 2229-5518 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

International Journal of Scientific & Engineering Research Volume 10, Issue 5, May-2019 
ISSN 2229-5518 163

IJSER © 2019 
http://www.ijser.org

IJSER


	I. Introduction



