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ABSTRACT 

 

 

In this work, chemically treated wheat straw fibres were used to reinforce polymer 

Polypropylene in order to ascertain the effect of the treatments on the mechanical and water 

absorption properties of the composites produced. Wheat straw fibre was first extracted from 

its husk by soaking it in water and was dried before it was cut into fibres form. It was then 

chemically treated in alkali solution of sodium hydroxide (NaOH) and potassium hydroxide 

(KOH) in a shaker water bath. The treated wheat straw fibres were used as reinforcements in 

polypropylene matrix to produce composites of varied fibre weight and random fibre orientation 

were used. Tensile and flexural properties were investigated using universal testing machine 

while water absorption test was carried out on the samples for 24 hours. It was observed from 

the results that, NaOH treated samples gave the best tensile properties while KOH treated 

samples gave the best flexural and water repellent properties. 
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CHAPTER 1 

INTRODUCTION 
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1.1 Introduction 

          Natural fibres are now considered as serious alternative to synthetic fibres for use in 

various applications in human endeavor. The use of natural fibres as reinforcing materials in 

both thermoplastic and thermoset matrix composites provide positive environmental benefits 

with respect to ultimate disposal and best utilization of raw materials. Due to the relatively high 

cost of synthetic fibres like glass, plastic, carbon and Kevlar that are been used in fibre 

reinforced composites, and the health hazards of asbestos fibres, it has become necessary to 

explore natural fibres as source of alternative reinforcement materials for composites 

development. Natural fibres produced from renewable resources, are biodegradable and 

relatively inexpensive compared to the traditionally used synthetic fibres. Fibres of these types, 

for instance, hemp and flax have been successfully used as packaging material, interior 

decorations of automobiles and building components among others. Other advantages of natural 

fibres over traditional reinforcing materials like glass and carbon fibres are their specific 

strength properties, easy availability, light weight, ease of separation, enhanced energy 

recovery, high toughness, non-corrosive nature, low density, low cost, good thermal properties, 

reduced tool wear, reduced dermal and respiratory irritation, less abrasion to processing 

equipment, renewability and bio-degradability. In light of this, researchers have focused their 

attention on natural fibre composites for various engineering applications. Accordingly, 

manufacturing of high-performance engineering materials from renewable resources have been 

pursued by researchers across the globe because renewable raw materials are environmentally 

sound and do not cause health problem. 

          However, high moisture sorption, low strength and poor compatibility of natural fibres 

in matrix have restricted their use in engineering applications. These problems can be solved 

by carrying out chemical treatments on fibres before being used as reinforcements for 

composites development. Commonly used chemical treatments for fibre modification are 

alkalization, silane, acrylation, maleic acid, acetylation and benzoylation. This present work 

aimed to contribute to knowledge by investigating the effect of alkali treatments of selected 

natural fibre on the mechanical and water absorption properties of the developed composites.  

         In this work, Homopolymer Polypropylene, a thermoplastic polymer was used as the 

matrix while wheat straw fibre was used as reinforcement to develop the composites using 

compression moulding process. The effect of alkali treatment of coconut fibre using sodium 
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hydroxide (NaOH) and potassium hydroxide (KOH) was investigated on the flexural, tensile, 

impact and water absorption properties of the developed composites. 

 

1.2 Project Motivation 

         When we were in 3rd of engineering we did some researches on utilization of waste 

material to make some useful products and came across the conclusion that there should be a 

make of composites which directly or indirectly can be of some used without wasting the 

material or things.  

         We early researched on wastage material of wood for decorative purpose. This time we 

got something new called used of natural fibre to reinforced the polymer matrix. So to enhance 

in science and material technology, used of waste fibres which were burnt and emits harmful 

gases like greenhouse gases (CO2, N2O, CH4), air pollutants (CO, NH3, NOx, SO2, NMHC, 

volatile organic compounds), particulates matter and smoke thereby posing threat to human 

health. Collectively we had studied all of the papers regarding this study and found it cool to 

make a composites. Although many types of composites are made and used but this type of 

matrix is bit different including fibre orientation, molding process, combination process, etc. 

         So we finally decided to make a wheat straw fibre composed of polypropylene matrix to 

check the mechanical properties that is impact, tensile, and flexure properties. Also to check 

and compare the water absorption level of the composite. And at the very first month of 7th sem 

we started working on it. 

 

1.3 Problem Definition  

          Despite having outcomes of the composites, we faced many different types of problems 

not focusing on all of them, but the two main problems are as follows: - 

Mold Failure 

         Very firstly we had made a wooden mold in wood saw cutting machine with a precise 

dimension as per the ASTM standards to make samples of composites for testing. Molds 

prepared so many efforts tend the samples to produce with the cracks and blow holes in it due 

to wood properties. So we used metals to make the molds with the help of CNC milling machine 

to get the best finish in order to prevent the failure. Thus we had achieved a great success to 

make the samples for testing with an accurate dimension as per ASTM standards. 
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                                                fig 1: Wooden molds  

Polymer Failure  

        The polymer we used first is recycled HDPE which was unsuccessful to produce the 

samples in metallic molds. Recycled HDPE released chemical foams which generates the 

cracks and air pockets and also some times blow holes in the composites samples, so we decided 

to select the fresh raw material as a HDPE granules, but in case of fresh HDPE granules when 

composed with the fibres and compessed in the compression molding machine got weaked and 

tend to breaks the composite sample before it can removed from the mold. 

         So we again had select the next polymer matrix called PP Polypropelyne and successfully 

achieved our aim. Thus, this is how we faced and came through out the difficulties to make our 

research study into useful experiments.  

                        

                                                 Fig 2: HDPE failure                                                    
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1.4 Objectives 

I. To make the use of waste crop residues  

II. To produce the useful composite, hence enhances the level in material and science 

technology, hereby increasing the employment opportunities.   

III. It reduces the air pollution, and global warming causes due to burning of wheat straw 

residues.  
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2.1 Natural Fibre  

         Natural fiber reinforced composites is an emerging area in polymer science. These natural 

fibers are low cost fibers with low density and high specific properties. These are biodegradable 

and non-abrasive. The natural fiber composites offer specific properties comparable to those of 

conventional fiber composites. However, in development of these composites, the 

incompatibility of the fibers and poor resistance to moisture often reduce the potential of natural 

fibers and these draw backs become critical issue. This review presents the reported work on 

natural fiber reinforced composites with special reference to the type of fibers, matrix polymers, 

treatment of fibers and fiber-matrix interface. 

         Comparing natural fibre and other reinforced composites found that natural fibres were 

superior in industrial application. Moreover, due to the usage of natural fibres in different 

engineering application and construction industries, it provides way for economic development 

in rural areas. The results in the investigation indicate that, there is a possibility to enhance the 

properties of coconut fibre and palm fibre reinforced composites. But very few investigations 

carried out on combination of natural fibre reinforced epoxy composites and properties. 

Literature showed that there was no much information available on combination of coconut 

fibre and palm fibre to find the dynamic properties of the composites. Development of a suitable 

hybrid with a known stacking sequence will have applications in automotive industry for weight 

and cost reduction; this leads way for the investigation on mechanical properties of coconut 

fibre and palm fibre reinforced epoxy hybrid composites by using hand layup method. 

Burning of crop residues  

         Open crop stubble burning events were observed in and around Patiala city, India. A 

ground level study was deliberated to analyze the contribution of wheat (Triticum aestivum) 

and rice (Oriza sativa) crop stubble burning practices on concentration levels of aerosol, SO2 

and NO2 in ambient air at five different sites in and around Patiala city covering agricultural, 

commercial and residential areas. Aerosols were collected on GMF/A and QMF/A (Whatman) 

sheets for a 24 h period throughout the year in 2017. Simultaneously, sampling of SO2 and 

NO2 was conducted and results obtained during stubble burning periods were compared to the 

non-stubble burning periods. Results clearly pointed out a distinct increase in aerosol, SO2 and 

NO2 levels during the crop stubble burning periods. 

         Agricultural crop residue burning contribute towards the emission of greenhouse gases 

(CO2, N2O, CH4), air pollutants (CO, NH3, NOx, SO2, NMHC, volatile organic compounds), 

particulates matter and smoke thereby posing threat to human health. Total amount of residue 
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generated in 2018–19 was 620 Mt out of which ~15.9% residue was burnt on farm. Rice straw 

contributed 40% of the total residue burnt followed by wheat straw (22%) and sugarcane trash 

(20%). Burning of crop residues emitted 8.57 Mt of CO, 141.15 Mt of CO2, 0.037 Mt of SOx, 

0.23 Mt of NOx, 0.12 Mt of NH3 and 1.46 Mt NMVOC, 0.65 Mt of NMHC, 1.21 Mt of 

particulate matter for the year 2018–19. The variability of 21.46% in annual emission of air 

pollutants was observed from 2000 to 2019. 

         From the above reasons wheat straw as a natural fibre is used to composed with polymer 

matrix PP polypropylene to test the mechanical and water absorption properties of the 

composite. 

2.2 List of papers 
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2.3 Conclusion  

          From the above papers and studies we have decided to select the polymer matrix which 

is composed of natural fibres i.e polypropylene composed with wheat straw fibres in order 

to make the useful composite. In the above papers, there are various type of composite matrix 

are made. In spite of doing work on same composite, we decided to composed a different matrix.  

         Polymer matrix which contains wheat fibres as reinforcing filler in the polymer matrix 

and are advantageous over the pure polymers in terms of the materials cost and some 

mechanical properties such as modulus and strength.   
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CHAPTER 3 

METHODOLOGY 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IR@AIKTC-KRRC

ir.aiktclibrary.org



 

P a g e  | 26 
 

 

3.1 Materials  

         Wheat straw fibres were obtained from local farms and Wheat straw used in this study 

was a soft white winter wheat straw (AC Mountain) harvested in late 2018 from the region of 

Uttar Pradesh. Injection moulding grade PP, ________, melt index of 8 gr/10 min, was supplied 

by Avenue polymer engineering, Pune. After a milling and screening process on wheat straw 

fibres by using different mesh screens, two ranges of fibre lengths were obtained: 5mm and 10 

mm. Distilled water, sodium hydroxide (NaOH) and potassium hydroxide (KOH) were 

procured from chemistry lab of AIKTC, Panvel. 

 

3.2 Methods 

         Wheat fibres were locally sourced and were cut into 10 mm with scissors before they 

were subjected to alkali treatments. The selected fibres were divided into 2 parts where one part 

was treated with NaOH solution while the other part was treated with KOH solution. The 

process involved immersing the fibres into 1M NaOH and KOH each in a shaker water bath 

operated at 50°C for 24 hours, respectively. After the treatments, the fibres were washed 

thoroughly with tap water and then with distilled water until a pH of 7 were achieved. Then, 

the fibres were sun dried for 4 days to remove moisture. 

         The purpose of chemical treatment is to remove the moisture content of fibre, increase the 

tensile strength and roughened the surface of the fibre to enhance its interfacial bonding with 

the matrix as well as reduces the susceptibility of the fibres to fungi attack. 

         The composite samples for mechanical properties measurement were prepared according 

to the standards used in testing methods. The standards are ASTM D570, ASTM D256, and 

ASTM D638 and ASTM D790 for water absorption, izod impact test, and tensile test, and 

flexure test respectively. 
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4.1 Mold preparation   

         To produce the samples of composite in order to test the mechanical properties i.e impact, 

tensile, flexure and water absorption property, there is a need of mold of a particular dimension 

as per the ASTM standard. So the mold was made up of steel and to create the molds two 

machining process had done are as follows: -  

 4.1.1 Milling  

         Milling is the process of machining using rotary cutters to remove material by 

advancing a cutter into a work piece. This may be done varying direction on one or several 

axes, cutter head speed, and pressure. Milling covers a wide variety of different operations 

and machines, on scales from small individual parts to large, heavy-duty gang milling 

operations. It is one of the most commonly used processes for machining custom parts to 

precise tolerances. 

         Milling can be done with a wide range of machine tools. The original class of machine 

tools for milling was the milling machine (often called a mill). After the advent of computer 

numerical control (CNC) in the 1960s, milling machines evolved into machining 

centers: milling machines augmented by automatic tool changers, tool magazines or carousels, 

CNC capability, coolant systems, and enclosures. Milling centers are generally classified as 

vertical machining centers (VMCs) or horizontal machining centers (HMCs). 

         The integration of milling into turning environments, and vice versa, began with live 

tooling for lathes and the occasional use of mills for turning operations. This led to a new class 

of machine tools, multitasking machines (MTMs), which are purpose-built to facilitate milling 

and turning within the same work envelope. 

Fig 3 : milling process                                                                 Fig 4: finished product   
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                                                 Fig 5: Milling Machine       
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4.1.2 CNC Machining 

         Most CNC milling machines (also called machining centers) are computer controlled 

vertical mills with the ability to move the spindle vertically along the Z-axis. This extra degree 

of freedom permits their use in die sinking, engraving applications, and 2.5D surfaces such as 

relief sculptures. CNC machines can exist in virtually any of the forms of manual machinery, 

like horizontal mills. The most advanced CNC milling-machines, the multiaxis machine, add 

two more axes in addition to the three normal axes (XYZ). Horizontal milling machines also 

have a C or Q axis, allowing the horizontally mounted work piece to be rotated, essentially 

allowing asymmetric and eccentric turning. But the skill to program such geometries is beyond 

that of most operators. Therefore, 5-axis milling machines are practically always programmed 

with CAM. 

The operating system of such machines is a closed loop system and functions on feedback. 

These machines have developed from the basic NC (NUMERIC CONTROL) machines. A 

computerized form of NC machines is known as CNC machines. A set of instructions (called a 

program) is used to guide the machine for desired operations. Some very commonly used codes, 

which are used in the program are: 

G00 – rapid traverse 

G01 – linear interpolation of tool. 

G21 – dimensions in metric units. 

M03/M04 – spindle start (clockwise/counter clockwise). 

T01 M06 – automatic tool changes to tool 1 

M30 – program end. 

 

         Fig 6: CNC process                                                  Fig 7: finished product       
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                                           Fig 8: CNC Milling Machine   

 

4.2 Fibre Preparation   

           

     

 

                                        Fig 9: Wheat Straw From Field                                                           
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         Firstly, wheat straws were cut down from the field as shown in fig no. 9 and then they 

were cut by scissor in order to make sure that there were no nodes during the cutting of straw 

to make them in fibres form in order to reduce the failure of mixer blade. This preparation of 

wheat fibres were done in following machine i.e. mixer blade machine and cutting machine for 

better accuracy. Wheat fibres were locally sourced and were cut into 10 mm with scissors before 

they were subjected to alkali treatments as shown in fig no. 10 and 11. 

 

 

Fig 10: Cut Piece Of Straw                                                 Fig 11: Wheat Fibres 

 

4.3 Composites Fabrication   

 

           The composites were produced by compression moulding process. Random fibre 

orientation was used with varied fibre content. The treated fibres were mixed with 

polypropylene in the moulds before taking them to compression moulding machine to produce 

the composites. The mixtures were heated up to melting temperature of about 160°C and 

maintained at this temperature for about 30 minutes which then caused them to flow in the 

moulds. After, cooling and solidification, the composites were separated from the moulds and 

were allowed to cool for 2 hours before carrying out tests on them.   

 

IR@AIKTC-KRRC

ir.aiktclibrary.org



 

P a g e  | 33 
 

 

The composite samples were made according to the following order given below: 

 

Polymer matrix Fibre composition Weight percentage  

Polypropylene  Untreated wheat fibre 95% PP 5% Wh 

Polypropylene Treated wheat fibre with NaOH 95% PP 5% Wh NaOH 

Polypropylene Treated wheat fibre with KOH 95% PP 5% Wh KOH 

Polypropylene Glass fibre and untreated wheat 

fibre  

90% PP 5% Wh 5%Gl 

       

                                                         Table No. 1: Order Of Composite Sample   

 

 

         Untreated fibre                 treated fibre NaOH                  glass fibre                   treated KOH 

                                                       

                                                              Fig 12: samples of tensile composite 
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5.1 Tensile Test   

Stress Analysis Report of Polypropylene  

 Physical 

Material Polypropylene 

Density 0.899 g/cm^3 

Mass 0.00747934 kg 

Area 6381.02 mm^2 

Volume 8319.62 mm^3 

Material(s) 

Name Polypropylene 

General 

Mass Density 0.899 g/cm^3 

Yield Strength 30.3 MPa 

Ultimate Tensile Strength 36.5 MPa 

Stress 

Young's Modulus 1.34 GPa 

Poisson's Ratio 0.392 ul 

Shear Modulus 0.481322 GPa 

Forces: 

Load Type Force 

Magnitude 1400.000 N 

Vector X -1400.000 N 

Vector Y 0.000 N 

Vector Z 0.000 N 
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Result Summary 

Name Minimum Maximum 

Volume 8319.62 mm^3 

Mass 0.00747934 kg 

Von Mises Stress 11.634 MPa 35.5301 MPa 

Displacement 0 mm 3.52534 mm 

Safety Factor 0.852797 ul 2.60444 ul 

 Von Mises Stress: 
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Displacement: 

 

 Safety Factor: 

 

Stress Analysis Report of PP- wheat straw composite 

Physical 

Mass 0.00580528 kg 

Area 16780.5 mm^2 

Volume 8319.62 mm^3 

Material(s) 
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Name Polypropylene 

General 

Mass Density 0.899 g/cm^3 

Yield Strength 30.3 MPa 

Ultimate Tensile Strength 36.5 MPa 

Stress 

Young's Modulus 1.34 GPa 

Poisson's Ratio 0.392 ul 

Shear Modulus 0.481322 GPa 

Name Wheat Straw 

General 

Mass Density 0.295345 g/cm^3 

Yield Strength 14.7003 MPa 

Ultimate Tensile Strength 14.6996 MPa 

Stress 

Young's Modulus 4.76 GPa 

Poisson's Ratio 0.43 ul 

Shear Modulus 1.66434 GPa 

 Force: 

Load Type Force 

Magnitude 1600.000 N 

Vector X -0.000 N 

Vector Y 1600.000 N 

Vector Z 0.000 N 

 

Result Summary 

Name Minimum Maximum 

Volume 8319.62 mm^3 

Mass 0.00580528 kg 
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Von Mises Stress 4.64933 MPa 75.3992 MPa 

Displacement 0 mm 2.20934 mm 

Safety Factor 0.194966 ul 6.51706 ul 

Von Mises Stress 

 

 

Displacement 
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Safety Factor 

 

Stress Analysis Report of PP- Glass composite 

Physical 

Mass 0.0110318 kg 

Area 16780.5 mm^2 

Volume 8319.62 mm^3 

Material(s) 

Name Polypropylene 

General 

Mass Density 0.899 g/cm^3 

Yield Strength 30.3 MPa 

Ultimate Tensile Strength 36.5 MPa 

Stress 

Young's Modulus 1.34 GPa 

Poisson's Ratio 0.392 ul 

Shear Modulus 0.481322 GPa 

Name Glass 
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General 

Mass Density 2.18 g/cm^3 

Yield Strength 33 MPa 

Ultimate Tensile Strength 33 MPa 

Stress 

Young's Modulus 68 GPa 

Poisson's Ratio 0.19 ul 

Shear Modulus 28.5714 GPa 

 

Force: 

Load Type Force 

Magnitude 2000.000 N 

Vector X -2000.000 N 

Vector Y 0.000 N 

Vector Z 0.000 N 

 

 

 

 

 

IR@AIKTC-KRRC

ir.aiktclibrary.org



 

P a g e  | 42 
 

Result Summary 

Name Minimum Maximum 

Volume 8319.62 mm^3 

Mass 0.0110318 kg 

Von Mises Stress 0.91963 MPa 142.031 MPa 

Displacement 0 mm 0.314775 mm 

Safety Factor 0.232344 ul 15 ul 

 

Von Mises Stress 
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Displacement 

 

 

 Safety Factor 
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5.2 Impact Test   

Stress Analysis Report of Polypropylene 

Physical 

Material Polypropylene 

Density 0.899 g/cm^3 

Mass 0.00939413 kg 

Area 3658.81 mm^2 

Volume 10449.5 mm^3 

 Material(s) 

Name Polypropylene 

General 

Mass Density 0.899 g/cm^3 

Yield Strength 30.3 MPa 

Ultimate Tensile Strength 36.5 MPa 

Stress 

Young's Modulus 1.34 GPa 

Poisson's Ratio 0.392 ul 

Shear Modulus 0.481322 GPa 

Force: 
Load Type Force 

Magnitude 500.000 N 

Vector X 38.924 N 

Vector Y 0.000 N 

Vector Z -498.483 N 

IR@AIKTC-KRRC

ir.aiktclibrary.org

file:///C:/STORAGE/PROJECT/design/Impact/Images/impact Stress Analysis Report 6_11_2020/1/Load_1_2.png


 

P a g e  | 45 
 

Result Summary 

Name Minimum Maximum 

Volume 10449.5 mm^3 

Mass 0.00939413 kg 

Von Mises Stress 0.000157066 MPa 128.777 MPa 

Displacement 0 mm 0.0876956 mm 

Safety Factor 0.23529 ul 15 ul 

Von Mises Stress 

Displacement 
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Safety Factor 

 

 

Stress Analysis Report of PP-Wheat straw composite 

Physical 

Mass 0.00728459 kg 

Area 6960.81 mm^2 

Volume 10449.5 mm^3 

Material(s) 

Name Polypropylene 

General 

Mass Density 0.899 g/cm^3 

Yield Strength 30.3 MPa 

Ultimate Tensile Strength 36.5 MPa 

Stress 

Young's Modulus 1.34 GPa 

Poisson's Ratio 0.392 ul 

Shear Modulus 0.481322 GPa 

Name Wheat Straw 

General 

Mass Density 0.295345 g/cm^3 

Yield Strength 14.7003 MPa 

Ultimate Tensile Strength 14.6996 MPa 

Stress 

Young's Modulus 4.76 GPa 

Poisson's Ratio 0.43 ul 

Shear Modulus 1.66434 GPa 
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Force: 

Load Type Force 

Magnitude 450.000 N 

Vector X -181.294 N 

Vector Y -0.000 N 

Vector Z -411.865 N 

Result Summary 

Name Minimum Maximum 

Volume 10449.5 mm^3 

Mass 0.00728459 kg 

Von Mises Stress 0.0000342782 MPa 125.506 MPa 

Displacement 0 mm 0.129505 mm 

Safety Factor 0.241423 ul 15 ul 
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 Von Mises Stress 

 

 Displacement 
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Safety Factor 

 

Stress Analysis Report of PP-Glass Composite 

Physical 

Mass 0.0138707 kg 

Area 6960.81 mm^2 

Volume 10449.5 mm^3 

Material(s) 

Name Glass 

General 

Mass Density 2.18 g/cm^3 

Yield Strength 33 MPa 

Ultimate Tensile Strength 33 MPa 

Stress 

Young's Modulus 68 GPa 

Poisson's Ratio 0.19 ul 

Shear Modulus 28.5714 GPa 

Name Polypropylene 

General Mass Density 0.899 g/cm^3 
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Yield Strength 30.3 MPa 

Ultimate Tensile Strength 36.5 MPa 

Stress 

Young's Modulus 1.34 GPa 

Poisson's Ratio 0.392 ul 

Shear Modulus 0.481322 GPa 

Force: 

Load Type Force 

Magnitude 640.000 N 

Vector X -197.295 N 

Vector Y -0.000 N 

Vector Z -608.830 N 

Result Summary 

Name Minimum Maximum 

Volume 10449.5 mm^3 

Mass 0.0138707 kg 

Von Mises Stress 0.00051214 MPa 127.86 MPa 

1st Principal Stress -109.744 MPa 134.048 MPa 

3rd Principal Stress -210.297 MPa 25.1541 MPa 

Displacement 0 mm 0.0770672 mm 

Safety Factor 0.236978 ul 15 ul 
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Von Mises Stress 

 

Displacement 
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Safety Factor 

 

5.3 Flexure Test 

Stress Analysis Report of Polypropylene 

 Physical 

Mass 0.131767 kg 

Area 10171.1 mm^2 

Volume 22941.3 mm^3 

Center of Gravity 

x=34.3395 mm 

y=2.83623 mm 

z=-25.6633 mm 

Material(s) 

Name Polypropylene 

General 

Mass Density 0.899 g/cm^3 

Yield Strength 30.3 MPa 

Ultimate Tensile Strength 36.5 MPa 

Stress 

Young's Modulus 1.34 GPa 

Poisson's Ratio 0.392 ul 

Shear Modulus 0.481322 GPa 
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Force: 

Load Type  Force 

Magnitude  300.000 N 

Vector X  0.000 N 

Vector Y  0.000 N 

Vector Z  -300.000 N 

Result Summary 

Name Minimum Maximum 

Volume 22941.3 mm^3 

Mass 0.131767 kg 

Von Mises Stress 0.065815 MPa 124.779 MPa 

Displacement 0 mm 9.8504 mm 

Safety Factor 0.622396 ul 15 ul 
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 Von Mises Stress 

 

 Displacement 
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Safety Factor 

 

 

Stress Analysis Report of PP-Wheat straw composite 

 Physical 

Mass 0.130728 kg 

Area 16622.7 mm^2 

Volume 22941.3 mm^3 

 Material(s) 

Name Polypropylene 

General 

Mass Density 0.899 g/cm^3 

Yield Strength 30.3 MPa 

Ultimate Tensile Strength 36.5 MPa 

Stress 

Young's Modulus 1.34 GPa 

Poisson's Ratio 0.392 ul 

Shear Modulus 0.481322 GPa 

Name Wheat Straw 

General 

Mass Density 0.295345 g/cm^3 

Yield Strength 14.7003 MPa 

Ultimate Tensile Strength 14.6996 MPa 

Stress Young's Modulus 4.76 GPa 
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Poisson's Ratio 0.43 ul 

Shear Modulus 1.66434 GPa 

Force: 

Load Type Force 

Magnitude 100.000 N 

Vector X 0.000 N 

Vector Y -0.000 N 

Vector Z -100.000 N 

 

Result Summary 

Name Minimum Maximum 

Volume 22941.3 mm^3 

Mass 0.130728 kg 

Von Mises Stress 0.0197278 MPa 92.9537 MPa 

1st Principal Stress -36.1576 MPa 44.432 MPa 

3rd Principal Stress -127.346 MPa 12.9415 MPa 

Displacement 0 mm 3.40868 mm 

Safety Factor 0.614629 ul 15 ul 
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Von Mises Stress 

Displacement 
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Safety Factor 

 

 

 

Stress Analysis Report of PP-Glass composite 

 Physical 

Mass 0.133971 kg 

Area 16622.7 mm^2 

Volume 22941.3 mm^3 

Material(s) 

Name Glass 

General 

Mass Density 2.18 g/cm^3 

Yield Strength 33 MPa 

Ultimate Tensile Strength 33 MPa 

Stress 

Young's Modulus 68 GPa 

Poisson's Ratio 0.19 ul 

Shear Modulus 28.5714 GPa 

Name Polypropylene 

General 
Mass Density 0.899 g/cm^3 

Yield Strength 30.3 MPa 
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Ultimate Tensile Strength 36.5 MPa 

Stress 

Young's Modulus 1.34 GPa 

Poisson's Ratio 0.392 ul 

Shear Modulus 0.481322 GPa 

Force: 

Load Type Force 

Magnitude 550.000 N 

Vector X 0.000 N 

Vector Y -0.000 N 

Vector Z -550.000 N 

 

Result Summary 

Name Minimum Maximum 

Volume 22941.3 mm^3 

Mass 0.133971 kg 

Von Mises Stress 0.104515 MPa 667.659 MPa 

Displacement 0 mm 7.4566 mm 

Safety Factor 0.0494264 ul 15 ul 
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Von Mises Stress 

 

 

 Displacement 

 

IR@AIKTC-KRRC

ir.aiktclibrary.org

file:///C:/Users/SK/Documents/Inventor/Images/Assembly5 Stress Analysis Report 6_11_2020/0/Result_0_1.png
file:///C:/Users/SK/Documents/Inventor/Images/Assembly5 Stress Analysis Report 6_11_2020/0/Result_0_2.png


 

P a g e  | 61 
 

Safety Factor 

 

 

 

 

5.4 Results and Discussion   

The orientation of fibres of wheat straw and glass are arranged in such a way that the layers of 

both are in between the PP polymer matrix i.e layer by layer orientation of fibres are 

fabricated between the matrix of PP and weight percentage are taken as 30% of fibres and 

70% of polymer matrix.  

Sample Color/ material 

Neat Polypropylene Off-white 

PP-Glass fibre  White/ 70%PP 30%GF 

PP-Wheat straw fibre Brownish yellow/ 70%PP 30%WS 

 

                                             Table No. 2: Samples of matrix 
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Tensile Test  

In this test, the above samples are tested and found that PP-WS sample is more effective in 

tensile properties but PP and PP-GF are not that effective or poor in tensile properties. 

Impact test  

In this test, the above samples are tested and found that PP-GF sample is more effective in 

impact properties but PP and PP-WS are not that effective or poor in impact properties. 

Flexure test 

In this test, the above samples are tested and found that PP sample is more effective in flexure 

properties but PP and PP-WS are not that effective or poor in flexure properties. 
 

5.5 Estimation cost  

Sr No. Name   Cost in rupees 

1 Polypropylene 2000 

2 HDPE 2000 

3 Wooden mold  550 

4 Metal mold  1050 

TOTAL 5600 

 

                                                Table No. 3: Cost estimation  
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CHAPTER 6 

CONCLUSION 
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6.1 Conclusion 

As due to corona virus or COVID-19, tests are not possible practically, so in order to conclude 

this study with complete report. We had done testing or analysis in software such as ANSYS 

and INVENTOR to get the idea of the composite samples that were produced in compression 

molding machine with a proper fabrication as shown in figure no.12. 

The matrix that were produced in compression molding machine is shown in table no. 1 and the 

matrix which were analyzed or tested in software are as follows: - 

                                 

            

 

           Table No. 4: Order Of Composite Samples In ANSYS  

There were three types of testing or analysis was done in software which are impact test, tensile 

test and flexure test. According to this study water absorption test was also included, but as 

testing was not practical this test is not possible or available in software like ANSYS. It was 

observed from the results that, PP-WS composite samples gave the best tensile properties while 

PP-GF composite samples gave the best flexural and impact properties.  

 

  

 

 

 

 

Polymer matrix Fibre composition Weight percentage  

Polypropylene No composition  100% PP 

Polypropylene Wheat straw 90% PP- 10% WS 

Polypropylene Glass fibre 90% PP- 10% GF 
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