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ABSTRACT 
 

 Bio composites initiated in manufacturing materials and other fabrication industry's. biopolymers were naturally green and the most 
minimum compounding energy.The availability of Natural fibres such as kenaf,jute,have some advantages over traditional Reinforcement 
materials such as glass fibre in terms of cost, density, renewability, Recyclability, environmentally harmless  and biodegradability. In 
automotive components the usage of natural fibres increased to reduce the weight and increase the strength. From this analysis we can 
predict the application of natural fibres to real time applications such as cam cover, car interior parts, etc. 
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INTRODUCTION 
 
 Composites are hybrid materials made of a 
polymer resin reinforced by fibres, combining the 
high mechanical and physical performance of the 
fibres and the appearance, bonding and physical 
properties of polymers, the short and discontinuous 
fibre composites are responsible for the biggest share 
of successful applications. Natural fibres (kenaf and 
jute) \Polypropylene(PP) \ MaleicAnhydride Grafted 
Polypropylene (MAPP) blends were prepared using a 
twin screw extruder followed by injection moulding. 
The need for continual improvement in material 
performance is a common feature of many modern 
engineering endeavors. Engineering structures now 
encompass a wide range of technologies from 
materials development, analysis, design, testing, 
production and maintenance. Advances in materials 
technologies have been largely responsible for major 
performance improvements in many engineering 
structures and continue to be key in determining the 
reliability, performance and cost effectiveness of 
such systemsThe use of natural fibre in composite 
plastics is gaining popularity in many Ares, 
particularly the automotive industry. The use of 
natural fibre in polymers can provide many 
advantages over other filler technologies. And Ares 

of applications appear limitless .The automotive 
industry is now currently shifting to “green” outlook, 
as consumer are looking for environmentally friendly 
vehicles. Natural-fibres products for automotive 
components, Soundproofing systems, thermal 
insulation, and green building, but above all natural 
fibres materials to safeguard the environment in 
which we live and that we want to be increasingly 
safer for our health and for a sustainable future. 
 
Materials And Methods 
 
2.1 Materials: 
 The materials used in the present investigation 
were kenaf and jute. Kenaf exhibits low density, non-
abrasiveness during processing and high specific 
mechanical properties.Jute fibre presents a high 
tensile strength, low extensibility, low thermal 
conductivity, acoustic insulating properties and 
100% bio-degradable.Polypropylene and Maleic 
anhydride polypropylene copolymer (MA-g-PP) was 
used as a resin. Polypropylene has a lower impact 
strength, but it's working temperatures and tensile 
strength are superior to low or high density 
polyethylene. It is light in weight, resistant to 
staining, and has a low moisture absorption rate. This 
is a tough, heat-resistant, semi-rigid material, ideal 
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for the transfer of hot liquids or gases. Excellent 
resistance to stress and high resistant to cracking. 
High operational temperature with melting point of 
160°C. Malefic anhydride polypropylene copolymer 
(MA-g-PP) was used as a compatibilizer to increase 
the compatibility between the PP matrix, In order to 
improve the affinity and adhesion between the 
reinforced jute fiber and the polymer matrix 
(polypropylene) during manufacturing, maleic 

anhydride grafted polypropylene (MAPP) as a 
coupling agent has been employed. 
 
2.2 Process Treatment: 
 Kenaf and jute fibres were taken in separate 
trays, to these trays 10% NaOH solution was added, 
and the fibers were soaked in the solution for 10 
hours Cell-OH + NaOH=Cell – O- Na + + H2O + 
[surface impurities]. 

 

 
 
Fig. 1: Fibre Treatment and Processing. 
 
2.3 Experimental work: 
Blending ratio: 
A.82.5% OF PP +2.5% OF MAPP +15% OF 
KENAF 
B.87.5% OF PP+2.5% OF MAPP +10% OF KENAF 
C.82.5% OF PP +2.5% OF MAPP +15% OF JUTE 
D.87.5% OF PP+2.5% OF MAPP +10% OF JUTE 
 Twin screw extrusion is used extensively for 
mixing, compounding, or reacting polymeric 
materials. The flexibility of twin screw extrusion 

equipment allows this operation to be designed 
specifically for the formulation being processed. For 
example, the two screws may be co-rotating or 
counter rotating, intermeshing or non intermeshing. 
In addition, the configure rations of the screws 
themselves may be varied using forward conveying 
elements, reverse conveying elements, kneading 
blocks, and other designs in order to achieve 
particular mixing characteristics. 

 

 
 
Fig. 2: Processing From Raw Material To Test Samples. 
 
 Injection moulding is used for creating high-
quality three-dimensional objects that can be 
commercially reproduced. The moulding process 
begins by melting plastic in a hopper. Then the 
plastic is injected into a tightly closed, chilled mould. 
The plastic quickly takes the shape of the 
surrounding mould. Once it has completely set, the 
mould is opened and the plastic object is released. 
                                                      
Results And Discussions 
 
3.1Thermo Gravimetric Analysis: 
 Thermo gravimetric analysis or thermal 
gravimetric analysis (TGA) is a method of thermal 

analysis in which changes in physical and chemical 
properties of materials are measured as a function of 
increasing temperature (with constant heating rate), 
or as a function of time (with constant temperature 
and/or constant mass loss).TGA is commonly used to 
determine selected characteristics of materials that 
exhibit either mass loss or gain due to 
decomposition, oxidation, or loss of volatiles(such as 
moisture). 
 
3.2 Heat Deflection Test: 
 The bars are placed under the deflection 
measuring device. A load of 0.45 MPa or 1.80 MPa 
is placed on each specimen. The specimens are then 
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lowered into a silicone oil bath where the 
temperature is raised at 2° C per minute until they 
deflect 0.25 mm for ASTM, 0.32 mm for ISO 
flatwise, and 0.34 mm for ISO edgewise.. 
Specification: ASTM D648, ISO 75 

Specimen size:  
 ASTM uses a standard bar 5" x ½" x ¼". ISO 
edgewise testing uses a bar 120mm x 10mm x 4mm. 
ISO flatwise testing uses a bar 80mm x10mm x 
4mm. 

 

 
                                                           
Fig. 3: Sample for HDT. 
 
3.3. Vicats Softening Point: 
 The Vicat softening temperature is the 
temperature at which a flat-ended needle penetrates 
the specimen to the depth of 1 mm under a specific 
load. The temperature reflects the point of softening 

to be expected when a material is used in an elevated 
temperature application The test specimen must be 
between 3 and 6.5 mm thick and at least 10 mm in 
width and length 

 

 
 
Fig. 4: Sample for VSP. 
 
3.4. Calculations: 
 The load(F) applied to the sample will vary with 
thickness(t) and width(w) of the samples and is 

determined by the maximum stress specified at the 
mid-point of the beam(p) which may be either 
45MPa or 1.82 MPa 

 
Table 1: Dimension Of the samples. 

S.NO SAMPLE LENGTH mm WIDTH mm LOAD Gms HDT 0C 
1. A 127 13 2.8 56 

  
F= 2Pwt2/3L   Deflection P=1.8N/mm2 (constant) 
F= (2×1.8×13×3.52 )/(3×127) 
F= 0.275866 N 
By Newton‟s second law,   F= m × a 
m=F/a= 0.2758/9.81 
m=0.0281 ≈2.8gms 
Heat deflection temperature for sample A at load of 2.8 gms is 56 0C. 
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Fig. 5: Composition  A-82.5% OF PP +2.5% OF MAPP +15% OF KENAF. 
 

 
                              
Fig. 6: Composition B- 87.5% OF PP+2.5% OF MAPP +10%OF KENAF. 
 

 
                  
Fig. 7: Composition C- 82.5% OF PP +2.5% OF MAPP  +15% OF JUTE. 
 

 
                                  
Fig. 8: Composition D- 87.5% OF PP+2.5% OF MAPP +10% OF JUTE. 
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3.5 TGA Result: 
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3.6 HDT Result: 
                       

 
 
3.7 VSP Result: 
 

 
 
Table 2: Temperature variation between samples. 

Testing methods 
Sample A Sample B Sample C Sample D 

Temp 0C.. 
TGA 165.8 163.8 165.2 166 
HDT 55 70 60 59 
VSP 92 89 82 88 

 
4. Conculsion: 
 Based on the experimentation, following 
assumptions were drawn:  From thermal analysis we 
concluded that by thermal analysis we can 
understand ability of the material to withstand 
temperature, their heat capacity, heat transfer, 
thermal conductivity from lower temperature to 
higher temperature. By this analysis we can predict 

the application of natural fibers to real time 
applications such as cam cover, car interior parts, 
etcA new type of fibre reinforcement composite was 
experimentally scrutinized. We came to know that 
the applications of plastics and composites like 
FIBRE/PP/MAPP from this study. Adding of 
Biochemical like NaOH will removes the moisture 
content of the fibre and main purpose of NaOH is to 
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convert natural material into organic material. 
Through results we came to know that compare to 
kenaf, jute fibre composition having very good 
thermal insulation properties. From TGA curve based 
on residual existing percentage wise jute fibre 
composition having worthy results than kenaf 
composities.so that we can implement this into 
automotive industry.                             
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