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Abstract— Now-a-days, the natural fibers and fillers from 

renewable natural resources offer the potential to act as a 

reinforcing material for polymer composite material 

alternative to the use of natural fibers and other man-made 

fibers. Among various natural fibers and fillers like sisal 

fiber, wheat straw, industrial waste, wood powder, industrial 

waste, sisal, hemp etc. are the most widely used natural 

fibers and fillers due to its advantages like easy availability, 

low density, low production cost and reasonable physical 

and mechanical properties. This research work presents the 

effects of natural fillers, hybrid composite structure is 

formed. The result of test depicted that hybrid composite has 

far better properties than single fibers glass reinforced 

composite under impact and flexural loads. However it is 

found that the hybrid composite have better strength as 

compared to single glass fibers composites. 
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I. INTRODUCTION 

A. Composite  

A composite material is made by combining two or more 

materials – often ones that have very different properties. 

The two materials work together to give the composite 

unique properties. However, within the composite you can 

easily tell the different materials apart as they do not 

dissolve or blend into each other.  

The biggest advantage of modern composite 

materials is that they are light as well as strong. By choosing 

an appropriate combination of matrix and reinforcement 

material, a new material can be made that exactly meets the 

requirements of a particular application. Composites also 

provide design flexibility because many of them can be 

mould into complex shapes. The downside is often the cost. 

Although the resulting product is more efficient, the raw 

materials are often expensive.  

B. Types of Composite  

Generally the composite material classified three type, there 

are 

 Polymer matrix composite 

 Metal matrix composite 

 Ceramic matrix composite 

1) Polymer Matrixcomposite  

Polymers make ideal materials as they can be processed 

easily, possess lightweight, and desirable mechanical 

properties. It follows, therefore, that high temperature resins 

are extensively used in aeronautical applications. Two main 

kinds of polymers are thermo sets and thermoplastics. 

Thermo sets have qualities such as a well-bonded three-

dimensional molecular structure after curing. They 

decompose instead of melting on hardening. Merely 

changing the basic composition of the resin is enough to 

alter the conditions suitably for curing and determine its 

other characteristics. They can be retained in a partially 

cured condition too over prolonged periods of time, 

rendering Thermo sets very flexible. Thus, they are most 

suited as matrix bases for advanced conditions fiber 

reinforced composites.  

2) Metal Matrix Composite  

Metal matrix composites, at present though generating a 

wide interest in research fraternity, are not as widely in use 

as their plastic counterparts. High strength, fracture 

toughness and stiffness are offered by metal matrices than 

those offered by their polymer counterparts. They can 

withstand elevated temperature in corrosive environment 

than polymer composites. Most metals and alloys could be 

used as matrices and they require reinforcement materials 

which need to be stable over a range of temperature and 

non-reactive too. However the guiding aspect for the choice 

depends essentially on the matrix material. materials have to 

offer high strength, they require high modulus 

reinforcements. The strength-to weight ratios of resulting 

composites can be higher than most alloys. The melting 

point, physical and mechanical properties of the composite 

at various temperatures determine the service temperature of 

composites.  

3) Ceramic Matrix Composite  

Ceramics can be described as solid materials which exhibit 

very strong ionic bonding in general and in few cases 

covalent bonding. High melting points, good corrosion 

resistance, stability at elevated temperatures and high 

compressive strength, render ceramic-based matrix materials 

a favorite for applications requiring a structural material that 

doesn’t give way at temperatures High modulus of elasticity 

and low tensile strain, which most ceramics possess, have 

combined to cause the failure of attempts to add 

reinforcements to obtain strength improvement. This is 

because at the stress levels at which ceramics rupture, there 

is insufficient elongation of the matrix which keeps 

composite from transferring an effective quantum of load to 

the reinforcement and the composite may fail unless the 

percentage of fiber volume is high enough.  

C. Design Consideration 

Among the unique characteristics of aerospace grade 

materials, mechanical properties are most important and 

play a decisive role while selecting a material. Aircraft 

designers principally consider properties like weight, 

strength, toughness, ductility, hardness, elasticity, fatigue 

resistance, creep resistance, and corrosion resistance. When 

designing a new material in aircraft industry, one has to 

consider multiple factors and these are; 

 Raw material's availability and cost 

 Required skills and processing technology 
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 Finished component rejection rates and waste recycling 

 Unknown risks while deciding application area 

 Uncertainties in performance 

 Damage tolerance maintenance frequency & 

replacement procedures 

 Other factors i.e. improvement in profitability and 

margins. 

D. Experimental details 

1) Materials Required 

1) Sun hemp 

2) Industrial waste fibre 

3) Sisal fibre 

2) Test to Be Performed 

 Tensile test 

 Hardness test 

 Impact tess 

II. TENSILE TEST 

 

A. Uniaxial Tensile Testing: 

Uniaxial tensile test is known as a basic and universal 

engineering test to achieve material parameters such as 

ultimate strength, yield strength, % elongation, % area of 

reduction and Young's modulus. These important 

parameters obtained from the standard tensile testing are 

useful for the selection of engineering materials for any 

applications required. The tensile testing is carried out by 

applying longitudinal or axial load at a specific extension 

rate to a standard tensile specimen with known dimensions 

(gauge length and cross sectional area perpendicular to the 

load direction) till failure. The applied tensile load and 

extension are recorded during the test for the calculation of 

stress and strain. A range of universal standards provided by 

Professional societies such as American Society of Testing 

and Materials (ASTM), British standard, JIS standard and 

DIN standard provides testing are selected based on 

preferential uses.  

III. HARDNESS TEST 

 
Hardness is the property of a material that enables it to resist 

plastic deformation, usually by penetration. However, the 

term hardness may also refer to resistance to bending, 

scratching, abrasion or cutting.  

A. Measurement of Hardness: 

Hardness is not an intrinsic material property dictated by 

precise definitions in terms of fundamental units of mass, 

length and time. A hardness property value is the result of a 

defined measurement procedure. Hardness of materials has 

probably long been assessed by resistance to scratching or 

cutting. An example would be material B scratches material 

C, but not material A. Alternatively, material A scratches 

material B slightly and scratches material C heavily. 

Relative hardness of minerals can be assessed by reference 

to the Moh's Scale that ranks the ability of materials to resist 

scratching by another material. 

IV. CHARPY IMPACT TEST 

 

A. Impact Tests: 

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 most common methods of measuring impact energy are 

the: 

 Charpy Test 

 Izod Test 
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B. Impact Energy: 

Impact energy is a measure of the work done to fracture a 

test specimen. 

When the striker impacts the specimen, the 

specimen will absorb energy until it yields. At this point, the 

specimen will begin to undergo plastic deformation at the 

notch. The test specimen continues to absorb energy and 

work hardens at the plastic zone at the notch. When the 

specimen can absorb no more energy, fracture occurs. 

C. The 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.  

Charpy test specimens normally measure 

55x10x10mm and have a notch machined across one of the 

larger faces. The notches may be: 

V-notch – A V-shaped notch, 2mm deep, with 45° 

angle and 0.25mm radius along the base. 

U-notch or keyhole notch – A 5mm deep notch with 1mm 

radius at the base of the notch.  

D. Procedure: 

The Charpy test involves striking a suitable test piece with a 

striker, mounted at the end of a pendulum. The test piece is 

fixed in place at both ends and the striker impacts the test 

piece immediately behind a machined notch. 

 

Schematic of the Charpy impact test. 

E. Determination of Charpy Impact Energy: 

At the point of impact, the striker has a known amount of 

kinetic energy. The impact energy is calculated based on the 

height to which the striker would have risen, if no test 

specimen was in place, and this compared to the height to 

which the striker actually rises. 

Tough materials absorb a lot of energy, whilst brittle 

materials tend to absorb very little energy prior to fracture. 

F. Factors Affecting Charpy Impact Energy: 

Factors that affect the Charpy impact energy of a specimen 

will include: 

 Yield strength and ductility 

 Notches 

 Temperature and strain rate 

 Fracture mechanism 

G. Yield Strength and Ductility: 

For a given material the impact energy will be seen to 

decrease if the yield strength is increased, i.e. if the material 

undergoes some process that makes it more brittle and less 

able to undergo plastic deformation. Such processes may 

include cold working or precipitation hardening. 

H. Notches: 

The notch serves as a stress concentration zone and some 

materials are more sensitive towards notches than others. 

The notch depth and tip radius are therefore very important. 

I. Temperature and Strain Rate: 

Most of the impact energy is absorbed by means of plastic 

deformation during the yielding of the specimen. Therefore, 

factors that affect the yield behaviour and hence ductility of 

the material such as temperature and strain rate will affect 

the impact energy. 

This type of behavior is more prominent in 

materials with a body centred cubic structure, where 

lowering the temperature reduces ductility more markedly 

than face centered cubic materials. 

V. APPLICATIONS AND ADVANTAGES 

A. APPLICATION 

 Home application  like(door) 

 Automobile light casing 

 Harsbetsheet 

 Panel making 

 Lathe bet 

 Wheel hub etc… 

B. ADVANTAGES 

 Growth is comparable with that emitted during 

processing. 

 Lower cost. 

 low cost  

 Ease of decomposability. 

 It is replace basaltl plastic 

 Strong bonding strength 

 3D-combination 

 High flexural strength 

 High tensile strength 

 High hardness strength & impact strength 
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