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Abstract – In this paper, the author talks about the readiness and qualities of composite materials made 
utilizing various measures of epoxy sap, banana fiber, and fly debris and tests under a few conditions to 
analyze the properties. Warm and mechanical testing are the significant exercises completed to test the 
different properties of the created material. The strategy used to distinguish warm properties is Thermo 
gravimetric investigation, though a universal testing machine plays a part in deciding many mechanical 
properties. 

Banana fiber is the base material used to make composite materials by adding fly debris with the 
assistance of epoxy sap. This paper contains a near investigation of the four distinct variations of test 
example arranged by utilizing 0% Fly Ash (Result Obtained by past Studies), 10% Fly Ash, 20% fly Ash 
and half Fly Ash with a committed measure of Banana fiber and epoxy gum. There are Mechanical and 
Thermal tests are performed to distinguish the qualities and conduct of tests examples under various 
stacking just as temperature conditions. The warm test is completed by playing out a thermo-gravimetric 
Analyzer, though; mechanical testing is conveyed by utilizing Universal Testing Machine. 
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INTRODUCTION 

The European carmakers, from the belief that they 
may be inexperienced and eco-friendly, have 
followed herbal fibre composites of thermoplastics 
and thermosets. Due to its desirable thermal 
insulation and electric insulation houses, jute fibre 
taken into consideration as a promising reinforcing 
cloth in composites production technology. 
Composites meant for structural software have a void 
content material much less than 1% is needed for 
aerospace packages, five% is suitable for automobile 
and marine packages. The requirement can fulfilled 
via way of means of decreasing the void content 

material with inside the very last composites. From 
diverse literatures, it located that voids gift are 
because of fallacious bonding. Thermal insulation is 
the discount of warmth switch among items with 
exclusive temperatures. When the density of the 
cloth reduced, it reduces the strong conduction. The 
real conductivity with inside the strong will now no 
longer extrude, however the pass segment location 
of the strong cloth will have an effect on the strong 
conduction in step with rectangular meter. Mohanty 
et al. in his test located that the thermal conductivity 
cost of jute felt is 0.064 W/mK with inside the 
temperature variety from 50 to 80C. From thermo 
gravimetric evaluation, he cautioned the usage of 
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jute and its derivatives in an software as much as a 
temperature of 260 diploma C and it is able to in 
addition stronger with appropriate chemical remedy. 
Zakriya et al. of their studies paintings of thermal 
houses of jute and hollow-conjugated polyester fibre-
bolstered nonwoven composite, the thermal 
conductivity cost 0.0193W/mK expected via way of 
means of reaction floor approach graph. A cloth can 
take into consideration as the perfect thermal 
insulator if its thermal conductivity is 0.15 W/mK or 
much less. 

2. LITERATURE SURVEY 

The development of thermal balance in herbal fibre-
bolstered polymer composites has notable problem 
in superior substances. There is lot paintings 
accomplished on development in thermal houses 
still, the herbal fibre-bolstered polymer composites 
investigated to develop their thermal resistant houses 
via way of means of the usage of nanoparticles, 
hearth place retardants and obviously thermal 
resistant lignocellulose fibers. Some of researchers 
did their paintings defined as follows: Thermal 
houses like thermal conductivity, thermal resistance, 
thermal insulation, etc. are critical in lots of fabric 
packages consisting of apparel, blankets, and 
napping bags, interlinings, constructing insulation, 
automobiles, plane and business procedure 
equipment [1]. In fact, those thermal houses are 
essential to decide the warmth switch via fabric [2]. 
The thermal belongings of material could be very 
critical for each its thermal consolation and safety in 
opposition to difficult climate situations [3]. The 
exclusive forms of fabric substances that normally 
used as thermal insulation media are primarily in 
nonwoven, woven and knitted forms. Thermal 
conductivity of needled nonwoven systems can 
expected with excessive accuracy the usage of 
version with material thickness, porosity and shape 
alongside-implemented temperature. As investigated 
via way of means of Mohammadi et al. [4]. Jirsak et 
al. concluded that thermal conductivity decreases 
with growing cloth density [5]. Morris concluded that 
once fabric have same thicknesses however 
exclusive densities, material with decrease density 
suggests extra thermal insulation [6]. Abdel-Rehim et 
al. studied warmth switch via exclusive fabric made 
via way of means of polypropylene and polyester 
mass in a variety from four hundred to 800 g/m2 and 
that they concluded that the investigated fabric have 
excessive thermal overall performance and thermal 
reaction as insulators [7]. Saleh investigated houses 
of needled lining comprised of polyester, cotton, 
recycled fibre, and concluded that material thickness, 
mass and fibre kind have an effect on the thermal 
houses of the material [8]. In the equal look at the 
compressed linings display decrease thermal 
insulation houses as in comparison with non-
compressed which changed into defined via way of 
means of a likely quantity of trapped air of non-
compressed nonwoven lining which offers extra 
thermal insulation. The calendaring procedure offers 
a extra compact shape of nonwoven fabric, 

consequently ensuing in a managed and predictable 
compressibility. With calendaring needled 
polypropylene nonwoven fabric the variety of porosity 
will become slim whilst the function establishing sizes 
is reduced [9]. The impact of the calendaring 
procedure of polypropylene nonwoven geotextiles on 
water permeability below exclusive loads, in addition 
to pore traits had been lately investigated and it has 
been concluded that extra bonding with calendaring 
needled polypropylene nonwoven geotextiles offers 
an extra managed and predictable overall 
performance thinking about simplest needled 
geotextiles [10]. Debnath and Madhusoothanan have 
studied thermal resistance and air permeability of 
needle punched nonwoven material crafted from jute 
and polypropylene blends to look at the impact of 
material weight, needling density and mix share on 
thickness, thermal resistance, unique thermal 
resistance, air permeability and sectional air 
permeability [11]. They concluded that thermal 
resistance and thickness growth however air 
permeability and sectional air permeability lower 
notably with the growth in material weight in any 
respect degrees of jute contents [12]. The reclaimed 
fibre primarily based totally non-woven substances, 
appropriate for automobile software, changed into 
studied have been authors based that thermal 
conductivity of reclaimed fibre-primarily based totally 
nonwoven substances varies notably, relying at the 
form of reclaimed fibers and the ensuing bulk 
density of the substances [13]. Determination of 
warmth switch via way of means of radiation in 
woven and nonwoven fabric changed into 
investigated have been authors concluded that 
nonwoven fabric confirmed notably better growth of 
thermal conductivity with temperature than woven 
fabric because of sturdy unfastened convection 
outcomes because of excessive temperature drop 
among the layers [14]. Nonwoven fabric comprised 
of polypropylene fibers utilized in enterprise as 
thermal insulators. By improvement of its packages, 
there is a want for thermal insulators of decrease 
thickness. Matusiak and Sikorski investigated the 
impact of cotton woven fabric of various weaves, 
linear densities of the weft and exclusive weft 
densities on their thermal insulation houses. They 
discovered that each the weave of the material and 
linear density of weft yarn notably influences the 
thermal conductivity and thermal resistance of the 
woven fabric. The maximum thermal conductivity 
and least thermal resistance mentioned for 
undeniable fabric. They concluded that the thermal 
conductivity of woven fabric manufactured from the 
equal cloth (fibers) relies upon at the unique mass of 
the fabric even as the thermal resistance of the 
fabric relies upon simplest on its thickness and is 
immediately proportional to it. They additionally 
discovered that the linear density of weft yarn 
additionally affects the thermal conductivity of the 
fabric. Results acquired from numerous research 
executed over the years; display that it is miles 
viable to form the thermal insulation houses of 
woven fabric via way of means of converting the 
density in their shape, the yarn linear density or yarn 
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density. Changing the material weave without 
changing different parameters (consisting of the sort 
of yarn and yarn density) additionally allows huge 
modifications withinside the thermal insulation 
houses of woven fabric. Matusiak and Sikorski 
additionally investigated the correlation among the 
thermal insulation houses of fabric and their cowl 
aspect and located that that is weaker than that 
among the thermal insulation houses and structural 
elements considering the weave of the fabric [15]. E 
Onofrei et al. investigated the impact of knitted fabric 
shape at the thermal houses of the fabric. From the 
consequences acquired, they concluded that the 
thermal belongings is motivated via way of means of 
each uncooked cloth kind and knitted shape 
parameters. In their exact look at, they mentioned 
that the thermal conductivity is in a notable quantity 
motivated now no longer simplest via way of means 
of the yarn traits, however additionally via way of 
means of the material shape. They concluded that 
the thermal control overall performance of the 
studied material specimens is substantially 
tormented by uncooked cloth houses, which notably 
expanded or reduced the values of the exclusive 
consolation associated houses [2]. Tiwari M. [16] 
said that garb gadget should be capable of manage 
inward and outward glide of warmth to preserve 
frame temperature to keep away from severe danger 
to frame. Slater K. [17] summarized that warmth 
switch among human and surrounding surroundings 
collectively with the motion of moisture constitutes 
the principal thermal consolation retaining 
mechanism. The resistance provided via way of 
means of material to the motion of warmth via its 
miles critical to preserve its thermal consolation. 
Slater K. [17] additionally said that the full thermal 
resistance to switch of warmth from the frame to the 
encircling has 3 powerful additives which might be 
resistance to warmth switch from the cloth floor to 
surrounding, thermal resistance of garb cloth itself 
and thermal resistance of the air trapped within side 
the material. Nonwovens have massive variety of air 
voids entrapped within side the material shape 
thereby giving higher barrier in opposition to warmth 
glide. Choi et al [18] concluded that nonwoven 
broadly familiar as shielding garment in clinical and 
business regions because of stronger and tailored 
thermal and luxury houses. 

METHODOLOGY 

Hand Lay-up Method 

 

Figure 1: Hand lay-Up Method 

Hand lay-up procedure is the most seasoned 
technique for woven composite assembling. The 
examples are ready by regarding a few stages. Most 
importantly, the shape surface is treated by 
discharge against cement specialist to keep away 
from the adhering of polymer to the surface. Then, at 
that point, a slim plastic sheet is applied at the top 
and lower part of the form plate to get a smooth 
surface of the item. The layers of woven support are 
sliced to required shapes and put on the outer layer 
of the form. 

Subsequently, as recently referenced the tar blended 
in with different fixings and injected onto the outer 
layer of support previously situated in the shape 
utilizing an assist brush with consistently spreading it. 
And afterward different mats are put on the first 
polymer layer and compelled utilizing a roller to 
eliminate any caught air bubbles and the abundance 
of polymer too. The form is then shut and tension is 
delivered to get a solitary mat. Subsequent to 
restoring at room temperature, the shape is opened 
and the woven composite is eliminated from the 
form surface. The schematic of hand lay-up is 
displayed in Fig. above. 

PROCEDURE 

Preparation of Mould: 

Preparation of Mould is the first stage of fabrication 
of test specimen. Mould can be prepared by using 
wood, plastic or metal. Here for this study, author 
managed to use plastic boxes as a mould for 
fabrication of specimen. Whereas, there are few 
aspects need to keep in mind before proceeding to 
the preparation of mould, these aspects are variety 
of tests to be carry out over the specimen. 
Sometimes, due to testing limitations, it is needed to 
prepare specimens according to the machine and 
tests going to be used. 

Collecting Raw Material: 

Raw Material availability is the fundamental of 
material preparation. In this study, banana fiber, 
epoxy resin and fly ash are three major and vital 
components for preparation of test specimens. After 
collecting the materials weighing of each takes 
place. Here the composition has been made based 
on mass percentage. 

Mixing / Blending 

Mixing or blending is a process of adding all three 
materials accordingly. This mixing get made in 
container mostly made up of glass. Epoxy resin has 
one more additive namely Hardener to the 
composition. Mixing should be done carefully, 
improper mixing may cause formation of bubbles 
and this may lead to the failure of material under 
solidification. 
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POURING 

Pouring is the final stage of specimen preparation. It 
is needful to take proper precautions while pouring. 
There may the possibility for getting bubble creation. 
Therefore, this process should be slow and perform 
carefully. 

There are several specimens were prepared for 
testing purposes. Each specimen has dedicated 
procedure or machine for which specimen undergoes 
the testing. 

THERMAL TESTING 

Thermo Gravimetric Test Process: 

Mechanical Testing 

Shear Strength Test 

The method for determining the shear strength 
consists of subjecting a suitable length of specimen 
in full cross-section to double shear, using a suitable 
test rig, in a testing m/c. 

CONCLUSION: 

As discussed in the previous chapters, the specimen 
were prepared with the composition made up using 
Banana fiber, Epoxy resin and fly ash. The outcomes 
of various tests clearly shows that, there is significant 
growth occurs in the strength of material. However, 
the values obtained under compressive loading are 
nearly linear and continuous in nature. 

In case of tensile loading conditions, there is sudden 
variation in strength occurs. The result values shows 
abrupt changes in strength intensity. These values 
increases in between 15% to 30% of the Fly Ash and 
then it goes on decreasing up to the 50%. 

The prepared material with 50% of Fly Ash have 
highest thermal stability near about 9500C. This 
value gives the significant growth in comparison to 
the materials developed in previous studies. In 
previous studies, the thermal stability is about 
6000C. 
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