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In today's manufacturing industry, composites are widely used. This is primarily due to the highly
variable material properties that can be obtained by combining various materials as reinforcements and
matrices. However, modern environmental concerns have pushed researchers and engineers to seek
materials from organic and renewable sources. The study will look into composite sutface roughness
during the cutting process, which will involve milling with a CNC router machine. A portable surface
roughness tester will be used to obtain a surface roughness average (Ra) reading, and microscopes will
be used to examine the composite surface roughness behaviour under a microscope. Based on the results
of the experiment, 82 wt.% vinyl ester resin on coconut fibre composite provides the best material
properties. With a constant feed rate of 500 mm/min applied to spindle speeds of 5,000, 20,000, and 30,000
rpm, the 5,000 rpm showed the best surface roughness average performance compared to the other two.
Further research focusing on feed rates may be required to better deduce the material machining data.
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1 Introduction and cattle feed. One of the issues that this study is
attempting to address is the scarcity of data on
machining performance, such as the surface
roughness of the composite material. The parameter
was critical in determining the material's machinability
for the fabrication and production process. Because
this composite is made of coir in the form of a
chopped strand mat (CSM), any previous studies
involving the exact composition were unavailable for
access to produce proper initial guesses of its
properties.

Another general issue with the production of
composites is their high manufacturing costs. Due to
the numerous processes that the material went
through from its raw form to the final composite,
synthetic-based composites are generally expensive to
produce. Material availability is also a challenge
because the proposed material must be readily
accessible to function as a suitable alternative material
to meet material sustenance requirements. As a result,
the focus of this research will be on producing
coconut fibre mixed vinyl ester composite material

Composites have been used in various facets of
engineering due to their diverse selection for
reinforcements and matrices. [1] described that
engineering materials during the time and a few
decades back had already been asserted by composites,
plastics, and ceramics [1]. It proved that composites
had already made an early entrance in actual
application in engineering materials. The selection of
fibre reinforcements in composites also spanned
organic sources such as natural fibres made of plants
(e.g., jute, kenaf, PALF, etc). Quoting [1]
“reinforcement with natural fibre in composites has
recently gained attention due to low cost, casy
availability, low density, acceptable specific properties,
ease of separation, enhanced energy recovery, CO2
neutrality, biodegradability and recyclable in
nature.” [1].

Naturally, coconut fibre is no exception. Coconut
fibre is widely available in Malaysia as a byproduct of
the country's demand for coconuts for coconut milk
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from entirely recycled sources, with coconut fibre
obtained in mat form and vinyl ester resin. After that,
the composite will be milled to test its machining
performance.

2 Materials and Methods

A hand layup process is used to produce the com-
posite material. The composite includes coconut fibre
(CSM or chopped strand mat) and vinyl ester resin,
which is measured in weight percent resin. Before cal-
culating the amount of resin required to achieve the
desired specimen wt.%, the coconut fibre mat was
weighed. This paper employs specimen ratios of 80,
82, 84, 86, and 88 wt.% vinyl ester resin. When the
resin mass is weighed in proportion to the mass of the
coconut fibre mat, the mat is hot pressed to a constant
thickness of 10 millimetres. To accomplish this, the
mat is fed into the hot press machine for 3 minutes at
a temperature of 70°C. To avoid sticking, an anti-
sticking spray is applied to the plastic mould and a
transparent cover. Before putting in the coconut fibre
chopped strand mat, some resin is poured into the
mould to floor it. The remaining resin is poured into
the mould after the mat has been placed. The trans-
parent cover is applied to the top of the composite
before adding load to keep the final thickness of 10
millimetres. It is then allowed to rest for 24 hours be-
fore being removed.

The surface roughness analysis was performed on
only one of the specimens. The specimens then are
tested for tensile, Charpy impact, and flexural
strength. The specimen with the best characteristics
was chosen. The specimen is then cut with an 8-milli-
metre diameter endmill at 5,000rpm, 20,000rpm, and
30,000rpm spindle speeds. The feed rate and depth of
cut are both fixed at 500 mm/min and 1 mm. The sur-
face roughness of each cut was measured with a port-
able surface roughness tester before further examina-
tion of the fibre-matrix bonding with a microscope.
The outcome was then obtained before concluding
the suitability of the composite material to be used.

2.1 Materials

2.1.1 Preparation Material of Coconut Fibre

As the workpiece material for this investigation, a
panel made of coconut fibre reinforced vinyl ester
composite was utilised, and its dimensions were 300
millimetres by 210 millimetres by 10 millimetres. 82%
and 18% of the fibre's volume are composed of vinyl
estet, respectively, according to the aspect ratio|2] The
benchmarks that were created before identifying each
suitable ratio were the basis for the determination that
led to the selection of this fibre aspect ratio[3].

Each composite plane is made of a vinyl ester that
weighs 605.89 grammes and has a fibre volume that is
82% of its total. The natural composite samples were

prepared using a variety of techniques, including hand
layup, compression, and a combination of the two.
The moisture from the coconut fibre was first re-
moved by drying it at 105 degrees Celsius. After that,
a predetermined amount of vinyl ester resin was com-
bined with a catalyst (MEKP) to hasten the curing
process. Similarly, the thorough manufacturing proce-
dure that was labelled in the study that was carried out
by [4] was followed.

The specific density of the vinyl ester matrix is
605.89 grammes, and its flashpoint ranges from 23-29
degrees Celsius (74-84 degrees Fahrenheit). Following
the application of compressive (compaction) pressure
to the composite layup, the assembly was allowable to
cure at room temperature for 24 hours. A regular oven
was used to post-cure the samples for an additional
hour at 105 degrees Celsius. There was not a discerni-
ble drop in the overall weight of the sample that was
experiential. According to the findings of previous re-
search, composites may also be manufactured using a
vacuum technique.[5]

2.1.2 Preparation for the Tensile Test

Use the tensile testing machine (model 5969 made
by INSTRON). The specimen was put through a
series of tests using a total of three separate specimens
and parameters. In addition, the pulling method is
utilised  throughout this exam. The testing
methodology adhered to the procedure in its entirety,
from start to finish. (ASTM) 3039 was utilised in the
examination of the samples. The testing sample size is
100 millimetres by 25 millimetres by 10 millimetres.
Fundamental material qualities include things like a
material's maximal stress strength and its basic
mechanical properties, which are used in structural
materials.[0]

2.1.3 Preparation for the Impact Test

The Charpy impact test was completed. The mate-
rial was sliced to conform to the (ASTM) A370 stand-
ard dimensions of 100 millimetres by 10 millimetres
by 10 millimetres. The Charpy impact test was carried
out in accordance with the (ASTM) A370 standard by
utilising the INSTRON CEAST 9050. It is necessary
to have a V-notch to assist in the process of stress
concentration.

2.1.4 Preparation of Sample for the Flexural
Test

The (ASTM) D7264 standard was used to cut the
sample for the flexural test. It was determined that the
INSTRON 5969 Universal Testing Machine would be
the best option. To carry out this test, 3 samples were
cut for each of the parameters. It was decided that 16
times the sample thickness would be an appropriate
length for the support span. Because of this, the di-
mensions of the sample are 100 millimetres by 10 mil-
limetres by 2.4 millimetres.
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2.2 Methods

2.2.1 Tensile Strength Testing

For the tensile strength test, the dimensions 250
millimetres by 25 millimetres by 10 millimetres must
be stretched with a pulling speed of two millimetres
per minute [7]. To ensure proper alignment, it is put
into the chuck with the mark. In this particular test,
three different specimens representing each % were
examined. An Instron 5969 machine was utilised
throughout the testing process. The test was carried
out until a fracture occurred in one of the specimens
being evaluated[7]. Following the conclusion of the
tensile test conducted by the criteria of (ASTM) 3039,
the characteristic curve, longitudinal elastic modulus,
and rupture tension of each reinforced composite
were calculated. Based on the load cutrves of each
sample, we were able to determine the average amount
of deformation energy that each sample possessed.

2.2.2 Impact Testing

Standardised test with a specimen size that remains
constant throughout the procedure. The joule () is the
unit of energy, and the standard size of the specimen
is 100 millimetres by 10 millimetres by 10 millimetres.
The amount of effort needed to shatter a test

Tab. 1 Flexural strength test of samples

specimen is proportional to the quantity of impact
energy that is applied to it. The energy is taken in by
the specimen, who ultimately gives in to the pressure
applied by the striker. A fracture takes place when the
V-notch square specimen's capacity to absotb
additional energy is depleted and it cannot take any
more. The hammer is brought down from its starting
height in a single, fast action, and then hurled in the
direction of the specimen at a speed of 3.8 metres per
second. Both the amount of energy needed to break
the material and the material's resistance to breaking
are determined by this test.

2.2.3 Flexural Strength Testing

An evaluation of the flexural strength of the
natural fibre composite materials was carried out so
that their flexural properties could be determined. The
procedure adhered to the ASTM D7264 standard,
which is the standard test technique for flexural
properties. The test was carried out on a Universal
Testing Machine, model INSTRON 5969. The
specimens were put through an average load, with a
maximum load of 74.3972N being recorded. The
speed of the crosshead was kept constant at 2
millimetres per minute [7]A comprehensive report of
the tests is provided down here in Table 1.

Maximum Force (N)

Sample 80% 82%

Average 36.4780 44.0756

84% 86% 88%

55.3661 74.3972 19.3104

2.2.4 CNC Mini Router Machine

Carried out with the assistance of a CAM-220
CNC mini router machine. To keep the workpiece
firmly in place on the platform throughout this
experiment, a holding mechanism was utilised. If the
samples are not kept in place by this holding fixture,
then they may vibrate, which could result in harm to
the surface as well as an inaccurate representation of
the data. A high-level view of the full experimental
setup is presented in Figure 1. Because we did not
want to risk contaminating the NFRP laminate, all of
the cutting tests were carried out without the use of a
coolant[8].

In addition, a precut surface was not used at any
point throughout this experiment to do the
measurement of the thrust force. As can be seen in
Figure 5, the RhinoCAM 2016 software was utilised in
this investigation to mark each edge of the surface of
the sample. There was a space of three centimetres
that separated the surface's middle from its edge. This
distance must be maintained at all times to prevent

damage to the tool if the holding fixture comes into
contact with the end mill tool bit. Before beginning
the experiment, a dial gauge was used to measure the
flatness of the workpiece as well as the rounding out
test of the spindle. This was done to guarantee that the
data that was obtained throughout the experiment was
correct. After that, the piece of work was cut by
utilising a combination of variable spindle speed and a
cutting feed rate that remained constant.

The experiment started with spindle speeds of
5,000, 20,000, and 30,000 rpm with a tool feed rate
combination of 0.5 millimetres per revolution
(mm.rev-1). A comparison was made between the
findings and the theoretical predictions. The general
parameters are outlined in Table 2, which also
contains a summary. This method was used to
programme all of the process parameters, including
the depth of cut, for the materials that were going to
be cut. This pilot analysis identifies the optimum
surface roughness and parameter range of the
workpiece by assessing a variety of workpieces to
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identify their ideal values.

The experimental study began by utilising spindle
speeds of 5,000, 20,000, and 30,000 tpm in
conjunction with a tool feed rate combination of 0.5
millimetres per revolution. The findings were
scrutinised in light of the theoretical projections. The
general parameters are outlined in Table 2, which may
be found below. Using this procedure, all of the
process parameters, including the depth of cut, were
programmed for the materials that were going to be
cut. By examining several different workpieces, this
preliminary investigation will establish the ideal
surface roughness of the workpiece as well as the
parameter range.

Tab. 2 Parameters of machining setup

CNC Router _h_.
Machine

Spmdle
End Mill
Tool Bit

Holding Fixture

NFRP Panel

Fig. 1CAM-220 CNC mini router machine

End Mill Tool Bit Spindle Speed Feed Rate
Run .
Diameter (mm) (tpm) (mm.rev-T)
1 08 5,000 0.5
2 08 20,000 0.5
3 08 30,000 0.5

2.2.5 Cutting Parameters

Throughout the entirety of the experiment, the ge-
ometry of the end mill tool bit that was being used
remained unaltered at its previous setting. The figure
depicts two (2) flute end mill tool bits that are made
of High-Speed Steel (HSS)[9], have a shank diameter
of 8mm [10], and have a flute length of 23mm. The
entire length of the instrument is sixty millimetres. Ac-
cording to the datasheet for the tool, the lowest pos-
sible spindle speed is 5,000 revolutions per minute,
and the highest possible cutting depth is 3 millimetres.
Each one of the test runs has been performed using a
freshly manufactured drill bit. Carried out at three dis-
tinct spindle speeds: 5,000 tpm, 20,000 tpm, and
30,000 rpm. A fixed feed rate of 0.5 mm.rev-1 and a
continuous feed rate of 0.5 mm.rev-1 were both uti-
lised throughout the procedure. To ensure the preci-
sion and repeatability of the experimental results, this
approach was carried out three times, once for each of
the machining conditions that were taken into consid-
eration. Experiments involving the cutting process
have also taken use of end mill tool bits constructed
of HSS in previous investigations.[11]

2.2.6 Testing of Surface Roughness

The degree of roughness of the surface is assessed
with the help of the Mitutoyo surface test known as
the SJ-410. Utilising a device in which a stylus moves
across a surface while the movement of the stylus is
amplified and the signal is captured has been the way

that has been utilised the most frequently for deter-
mining the degree to which a surface is rough. This
has been true for the overwhelming majority of the
applications that have been submitted. The difference
between the deviation of the trace both above and be-
low the centre line is frequently used as a criterion for
evaluating the outcome[12]. During each pass, the sty-
lus will traverse a distance of five millimetres (mm)
across the surface it is tracing. It is vital to utilise a
surface that is entirely level and free of any rough
edges to prevent causing damage to the stylus while
measuring the surface's roughness.

2.2.7 Microscopic View

A micrograph can be produced by using regular
cameras that are sensitive to light to take a picture of
an image produced by an optical microscope. The 5x
magnification provides a large viewing area for the
user. The SMZ745T comes equipped with an optical
path-switching lever, which allows for a speedy transi-
tion between the camera and the eyepiece.

3 Results and Discussion
3.1 Tensile Test

Each specimen received three (3) samples, for an
overall of 15 specimens. The data below is an average
of the three raw data sets. Figure 1 depicts the corre-
lation of tensile strength (MPa) among each specimen.
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Ultimate Tensile Strength of each
specimen (averaged)
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Fig. 2 Tensile stress testing of specimens

Specimen 2 has the best performance when com-
pared to the other specimens, as seen in this compati-
son. The subsequent specimens, in the following or-
der: 5, 4, 3, and 1, were then examined after that. This
finding can be attributed to several different sources.
First, there is room for human mistakes throughout
the process of cutting the specimen. In this experi-
ment, the specimen was hand-machined to the dimen-
sions specified by D3039 ASTM Standard by utilising
a band saw machine. These dimensions were then
measured and recorded. After that, possible inaccura-
cies in the dimension could lead to differences in the
data pattern. Because other automatic cutting tools,
such as laser jets and water jets, were undergoing
maintenance at the time of the experiment, the manual
procedure that was described earlier had to be used
instead.

Increasing the percentage of fibre in composites
results in increased strength. When a material has a fi-
bre content of seventy percent (%), it reaches its max-
imum potential specific strength. This is because of
the durable interfacial connection that exists between
the vinyl ester matrix and the coconut fibre. However,
as more coconut fibre is added, the tensile strength of
the composite that has been generated starts to de-
cline. The findings of[13], which investigated the ef-
fect of coconut fibre reinforced polypropylene, are
comparable to these findings. When there is a higher
percentage of fibres, the material has a higher tensile

strength. The effect that loading with coconut fibre
has on the tensile strength and physical characteristics
of unsaturated polyester was studied in[14], and the
results were interesting. The tests were performed at
room temperature and by the standards that were out-
lined.

The pattern of the bar chart may be seen in Figure
2, and it displays comparable constancy. According to
Figure 2, the leading result of tensile stress in the trial
was obtained from sample 5, and it was 13.916 MPa
lower than the result obtained from another percent
of the composite. This suggests that it has the extreme
amount of stress that is possible in that sample 2,
which is 15.948 MPa. In the meantime, the worst re-
sult was found in sample 1, which had a tensile
strength of 10.819 MPa. Previous research has
demonstrated slightly varied findings due to differ-
ences in the materials used, as shown by the present
results.[15]

3.2 Impact Test

As was the case with the tensile testing and every
other test, three samples were prepared for each spec-
imen that was examined. The A370 ASTM Standard
was utilised for the Charpy Impact Testing, and the
sample size was 55x10x10 millimetres. Similarly, the
data that were obtained are the average of the three
raw data. The interpretation of the graph showing the
correlation of fracture energy between the different
specimens is provided below.

An impact test was performed on 6 distinct sam-
ples of composites made of coconut fibre and vinyl
ester resin. Each of these samples included a different
proportion of coconut fibre to vinyl ester resin. Every
sample had a notch that was two millimetres deep and
centred on the edge. As can be seen in Figure 3, the
impact resistance of a material composed of vinyl ester
and coconut fibre increases in direct proportion to the
amount of the respective component.

The impact resistance of a composite made up of
84% coconut fibre is 1.286], but the impact resistance
of a composite made up of 88% coconut fibre is
around 0.383], which is lower than the impact re-
sistance of other composites. Both of these values are
lower than the impact resistance of other composites.
The impact resistance of the material was greatly in-
creased as a direct result of the matrix's strong interfa-
cial adhesion to the coconut fibre. In the event that
this robust connection fails during the process of frac-
ture, a greater amount of force will be required to dis-
assemble the composites. An equation can be written
as follows:

Average load break ()

Impact Strength =

Width of specimen (m)

@
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Tab. 3 Impact testing of samples

Specimen 80% 82% 84% 86% 88%
1(J) 0.014 0.455 1.294 0.429 0.292
2()) 0.656 0.455 1.515 0.53 0.392
3()) 0.8 0.467 1.051 0.492 0.467

Average(]) 0.49 0.459 1.287 0.484 0.384

Fracture Energy of each specimen
(averaged)

Fracture Energy (])
e o o @e =
N H o] (o] = N >

o

1 2 3 4 5

Specimen

Fig. 3 mpact strength testing of specimens

According to the graph, the fracture energies of all
of the specimens are lower than 0.5 Joules, except
specimen 4, which has a fracture energy of 1.2 Joules.
There is a possibility that this great gap was caused by
two key elements. The first potential issue is the usage
of a band saw machine for the cutting operation,
which could lead to variations in the size of the
notches that are produced.

Sample number 4 shows a value of 1.286 J, which
is higher than the other samples when compared to
the impact strength. Sample 1 has a value of 0.49],
which is a little lower than sample 5, which has a value
of 0.48306]. Sample 2, on the other hand, has a value
of 0.38306], which places it once again in the worst po-
sition. The findings of this test indicate that it is fasci-
nating to consider how the reinforced fibre responds
to the pull out of fibre; sample 4 demonstrates supe-
rior performance. This is because the composite mix-
ture and the fibre develop a strong link with one an-
other. Now that the trial is complete, the findings will
be compared to those obtained from eatlier re-
search.[6].

3.3 Flexural Test

The Ultimate Stress of the specimens was the pa-
rameter sought in this paper for flexural testing. This
test was carried out by ASTM D7264, with a specimen

dimension of 100 mm x10 mm x2.4 mm and a con-
stant pressure speed of 1 mm/min. The results of this
test are shown below:

Flexural Test

0,14

0,12

0,08
0,06
0,04
0,02
0

1 2 3 4 5

Specimen

o
=

Ultimate Stress (Mpa)

Fig. 4 Flexural testing of specimens

The results of the impact test showed an incremen-
tal trend that rose as the resin weight percentage did.
On the other hand, specimen 5 showed a significant
decline, which might be because of some concerns
with the dimensions. During the process of sample
preparation, the thickness of 2.4 millimetres was very
difficult to manage due to the constraints imposed by
the available machines. Sanding machines were uti-
lised as a substitute during that time, which had an im-
pact on the dimensional precision of the thickness.

By the ASTM standard, the sample for the test was
prepared by making use of the Instron 5969 apparatus.
The sample was placed in the testing machine, the
weight was allowed to drop, and the amount of energy
that was necessary to shatter each specimen was rec-
orded and displayed on the screen of the computer.
This was done so that the toughness of the materials
that were being tested could be determined. The out-
comes of the impact test carried out on the specimens
are shown in Figure 11. The sample with the highest
and most ideal concentration of coconut fibres, num-
ber 4, was the one that attained the desired level of
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flexural strength. To provide evidence of this, tensile
and impact tests were carried out. The effects that
were caused by the effective mechanical interlocking
of the matrix chain with the reinforcement can be at-
tributed to the results that were found, which can be
found here.

Figure 4 demonstrates quite clearly that the sample
with a flexural strength of 0.119 MPa, which is sample
number 4, has the maximum flexural strength in com-
parison to the other samples. The pressure of sample
1 comes in at 0.058 MPa, which is followed by sample
2, which has a pressure of 0.070 MPa. Sample 3 has a
pressure that is slightly higher than sample 2. How-
ever, sample 5 has the most inadequate flexural
strength, which is 0.030Mpa in comparison to the ear-
lier investigation, which was slightly different due to
the use of various materials.[15]

3.4 Surface Roughness Results

The table portrayed the overall result of the tests.
The highlighted ones were data with the highest mag-
nitude. From here, it was deduced that specimen 4 (82
wt. % VE resin) was selected for the analysis. Three
differing spindle speed of 5,000 rpm, 20,000 tpm, and
30,000 tpm with a constant feed rate of 500 mm/min
was used and the surface cut produced from the three
setups were analysed. For the surface roughness anal-
ysis, the roughness average (Ra) was taken as the out-
put of the analysis. The result was as shown below:

Tab. 4 Surface ronghness results

Average reading of Ra

4,500

4,000

3,500

3,000 2,600

2,500
2,000
1,500 0,914
1,000

0,500

0,000 .

5000 20000 30000
Spindle Speed (RPM)

Ra (um)

Fig. 5 Average reading of Ra for pinewood dust at each
spindle speed

An incremental pattern from 5,000 to 30,000 rpm
can be seen in the obtained data. Surprisingly, the
highest spindle speed produced the greatest magni-
tude of Ra, implying that spindle speed has less influ-
ence on the cutting surface than feed per tooth
(mm/tooth). It is also possible to conclude that the
feed per tooth is the most important parameter to
consider to achieve a good sutface finish for the ma-
chined material. In terms of feed per tooth, the spindle
speed and feed rate should be adjusted accordingly.

Spindle Speed (rpm)

Reading 1 (um) Reading 2 (um)

Reading 3 (um) Average (um)

5,000 0.900 0.855 0.987 0.914
20,000 2.473 2.646 2.682 2.600
30,000 4.170 4.581 5.421 4.724

Experiments give evidence that milling variables
such as spindle speed, feed rate, and end mill diameter
affect surface roughness. The end mill is considered to
be a part of these milling characteristics. The data were
studied, and it was discovered that a spindle speed of
5,000 rpm and a feed rate of 0.5mm.rev-1 generated
the roughest surface, with an average Ra value of 0.914
microns. This was the conclusion reached after the
data were examined. This was the lowest Ra value that
could be found. Alternately, the greatest Ra value that
can be achieved is 4.724 microns when the rotating
speed is 30,000 rpm and the feed rate is 0.5 microns
per revolution. In most cases, lowering the spindle
speed while maintaining a consistent feed rate and di-
ameter will result in a smoother surface. On the other
hand, increasing the spindle speed quickly removes
surplus heat and ejects the chips that are

formed during the milling process. Therefore, the sur-
face roughness will be reduced when the spindle speed
is reduced while the feed rate remains the same. De-
spite this, our findings contrast with those of other
published investigations.[9]

3.5 Microscope View

The results of the surface roughness test are in Fig-
ure 5. Under a microscope modelled after the Nikon
SMZ 745T, the sliced surface was scrutinised for any
signs of microscopic bonding between the coconut fi-
bres and the vinyl ester resin. The pictures captured by
the microscope are shown in Figure 6. It was found
that coconut fibres may stick to vinyl ester in the area
where the failure took place without being taken out
of the material. Natural fibres can absorb most
stresses, and this allows the stress to be propetly
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transferred to the strands. To thoroughly cover the co-
conut fibre in a layer, a synthetic adhesive known as
vinyl ester resin was utilised.

Fig. 6 (a) 5,000rpm, (b) 20,000rpm and (c) 30,000rpm

Because of the presence of voids, Fig. 6a reveals
the presence of a few voids, which is evidence that ad-
ditional volumes of coconut fibre have been included.
It is encouraging to compare this figure with that dis-
covered by[16], which discovered that a low value of
feed rate can be used to produce a satisfactory surface
quality.[16] found that this was the case. It has been
discovered that the feed rate is the factor that has the
most significant impact on the final value of the calcu-
lation of average surface roughness.

4 Conclusions

The fundamental objective of this study is to ex-
plore the significant criteria that determine the pro-
portion of fibres in a natural fibre reinforced compo-
site, in addition to the mechanical and physical prop-
erties of that composite material. According to the
findings, the combination of coconut fibre reinforced
vinyl ester composite and 82 weight percent vinyl ester
resin was by far the greatest combination ratio for fur-
ther development as an alternative material for prod-
ucts. This combination might be used in a variety of
applications. As a result of the human hand layup pro-
cess, there are irregularities in the thickness of each
specimen, which causes discrepancies in the findings
obtained for tensile, impact, and flexural testing. Using
the vacuum bagging process to make the composite
because it ensures proper bonding of the coconut fi-
bre and vinyl ester resin while also reducing the num-
ber of air bubbles that are trapped; and for surface
roughness, controlling the feed rate parameter rather

than the spindle speed will provide more reliable ma-
terial machining data. These are just two of the many
suggestions for improvements that can be made to im-
prove experimental output.
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