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Abstract

Aim: Comparison of surface roughness during novel drilling the natural fibre metal composite laminate of novel
sisal fibre and aluminum mesh layered in the form of sandwich (sisal - aluminium - sisal - aluminium - sisal) with
sisal reinforced composite laminate. The unidirectional sisal fibre is laid in 90°/0°/90° orientation in both the
laminates considered for comparison.

Materials and Methods: The work material chosen for this study is aluminium wire mesh of grade 6092 and
unidirectional sisal fibre. The type of drill bit selected for novel drilling operation is tungsten carbide drill bit. The
Sisal fibre reinforced laminates were manufactured in two groups (Experiment group =1 and Control Group =1).
Sample sizes for each group were 20 with pre-test power of 80%, beta=0.05%, and CL 95%.

Result: An experimental study is selected with 20 samples per group and surface roughness is measured for both the
work samples and analyzed for its significance by spss software and the graphs were plotted and level of
significance was found to be p = 0.023 (p<0.005).

Conclusion: Within the limitations of the study, the experimental group of novel sisal fibre reinforced with
aluminium wire mesh sandwich composite (sisal - Al - sisal - Al -sisal) with 90° /0° /90° ply orientation angle
gives the good surface finish with 8.06% improvement in reducing surface roughness value in comparison with base
materials.
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INTRODUCTION

The main aim of this research is to compare the surface roughness of the layered sisal with aluminium
mesh in between the sisal fibre composite as (sisal - aluminium - sisal - aluminium - sisal) by novel drilling the 20
number of holes on the composite using tungsten carbide drill . This hybrid composite consists of an alternative thin
layer of aluminium mesh plies and sisal fibre reinforced epoxy layer (Goel and Kundal 2019). The fibre-metal
composite combines the advantages of metal materials and fibre reinforced composite systems. The most widely
used metal in fiber laminates is aluminium (Al). The Aluminium mesh is extremely lighter in weight, has very low
density, has high strength, good corrosion resistance and also available at cheaper rate (Thirumurugan et al. 2016).
The natural fibres are being cost effective and easily available yields high potential in various commercial and
industrial applications such as interior works of passenger cars, panels for partition and fall ceiling, partition
cupboards, fibers in packing, furniture applications, as covering materials in geotextiles for soil protection,
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enhancing the barrier properties. The utilization of natural fibres has identified a growth in various applications
(Cheluka 2020).

The total number of articles published for the past ten years related to this research area are around 836 in
Google scholar and 146 in ScienceDirect. Here the development and analysis of surface roughness on the sisal fibre
is compared with the sisal fibre reinforced with the aluminium wire mesh sandwich composite and the sisal fibre at
90°/0/90° of ply orientation angle. The epoxy and hardener used for fabrication, and tungsten coated drill bits
(make: T.A.S.P) are used to drill the holes on sandwich composite laminate. Thus investigation on aluminium wire
mesh, banana fibre and glass fibre reinforced hybrid composite has come across glass aluminium foil/wire mesh
(Thirumurugan et al. 2016). Banana fibre glass hybrid composite has the highest flexural strength and hybrid tensile
load capacity when compared to other two composite types. Effect of sisal fibre orientation on mechanical
properties of sisal fibre reinforced epoxy composite (Chand and Jain 2005). The surface roughness is highly
recommended by cutting speed rather than feed rate and the tool angle (Chand and Jain 2005; Goel and Kundal
2019). Influencing of surface roughness of carbon fibre on properties of carbon fibre reinforced plastics (Baurova,
Zorin, and Prikhod’ko 2015). Analysis of the properties of glass/sisal/polyester reinforced composite. Among the
available literature considered, the closely related best study is the analyzing the properties of the reinforced natural
fibre composite (Baloyi et al. 2021) .Our team has extensive knowledge and research experience that has translate
into high quality publications(Bhansali et al. 2021; Jayanth et al. 2021; Sudhakar, Ravel, and Perumal 2021;
Sathiyamoorthi et al. 2021; Deepanraj et al. 2021; Raju et al. 2021; Arun Prakash et al. 2020; Kamath et al. 2020;
Shanmugam et al. 2021; Rajasekaran et al. 2020; Adhinarayanan et al. 2020; Rajesh et al. 2020; Aurtherson et al.
2021).From the past literature on the surface quality in natural fibres and parameters of drilling, there is only limited
research on fibre metal sandwich laminate. The expertise in this research is theoretical and experimental knowledge
on fabricating sandwiched fibre metal laminates. The aim of the present work is to compare the hole surface quality
in CNC novel drilling of novel sisal fibre reinforced aluminium wire mesh sandwich composite and sisal fibre
composite with 90°-0-90° of ply orientation angle.

MATERIALS AND METHODS

The specimens were fabricated by hand layup technique in Saveetha School of Engineering, Saveetha
Institute of Medical and Technical Sciences, Chennai. No ethical approval was required since this project is
regarding fabrication offibre metal composites. In this study, sisal fiber reinforced epoxy composite laminate was
taken as a control group with the sample size of 20, and novel sisal fibre reinforced aluminium wire mesh sandwich
composite was taken as an experimental group with the sample size of 20. The pre-test power for testing was 80%,
Alpha=0.05% and CL was 95%, G power test was used to fix the number of samples for each group (Khan et al.
2021).

The raw materials used to fabricate the composite materials are sisal fibre which is extracted through a
process known as decortication, where leaves are crushed, beaten, and brushed away by a rotating wheel set with
blunt knives, so that only fibres remain where used and aluminium wire mesh. The sisal fibre used is unidirectional
and which is collected from Fiber region, Chennai, India. For fabricating the composite, epoxy LY-556 and the
hardener LH-556 which has good mechanical and thermal properties are procured from Hayavel Aerospace India Pvt
Ltd, Chennai, india.

The surface roughness quality is to be measured to the sisal fibre composite. Fig. 2 shows the epoxy and
hardener used for fabrication to composites the sisal and aluminium and aluminium wire mesh, and the Fig. 1 shows
the sisal fibre and aluminium wire mesh of cutted material used for fabricating the laminate. The method used to
fabricate the composite material reinforced with sisal fibre reinforced aluminium wire mesh is the hand layup
method. The final dimensions of the composite material after the fabrication is 150 x 150 mm of thickness 5 mm. In
the hand layup method the number of plies used is five as (sisal - aluminium - sisal - aluminium - sisal) for
fabrication.The epoxy and the hardener are mixed for the fabrication process in the ratio of 2:1 for quick and proper
bonding between the plies. The hand layup method is used in this research for fabricating the sisal and aluminium
wire mesh composite. The resin is uniformly spread with the help of the brush. The second layer of sisal fibre is kept
and a roller is moved with the mild pressure to entrap the air between the plies. The process is repeated for each
layer of sisal fibre, till the layers are stacked as per the ASTM standards. After curing at room temperature or at
specific temperature the developed composite is then allowed to drill for measuring the surface roughness.

Now in the experimental and control group the epoxy and hardener used is 20% and 10% in the ratio of
10:1 volume fraction; the hardener is poured into the beaker and the hardener is poured accordingly within the ratio
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and mixed well for 5minutes. Then the mould is kept around 24 hours for curing. After curing the specimen is
removed and the sharp edges are corrected by the secondary operation as per the ASTM standards.

In order to implement the composite into daily life usage, some of the properties were to be measured,
studied and compared for safety and reliability. Hence surface roughness is measured and compared to ensure that
which has high surface roughness by comparing the data.The specimen depends upon the experimental group and
control group for the comparison of surface roughness quality to determine which surface roughness.

STATISTICAL ANALYSIS

The statistical analysis of SPSS V26 is used to determine the standard deviation, standard error, mean
values. Also with the probability value of p<0.005 was noted as a significant value. In this experiment, the
independent variables are spindle speed, drill bit diameter of 8mm, and feed rate and the dependent variable is
surface roughness. The independent sample T-test was used to analyze the significance of surface roughness value
with and without aluminium wire mesh of sisal fibre reinforced composite laminate (lernutan, Babota, and Istoan
2019).

RESULTS

The experimental and analysis details of the work carried out on sisal fibrereinforced with aluminium wire
mesh composite sandwich laminate are described here. Fig. 6 shows the graphical representation of Surface
Roughness( um ) for Group-1 (Novel Sisal Fibre Reinforced Aluminium Wire Mesh Sandwich Composite
Laminate) and Group-2 (Sisal Fibre Composite Laminate). Table 1 and Table 2 shows details of measured value of
surface roughness and group statistical analysis done for samples prepared with and without aluminium wire mesh.
By performing an Independent t-test analysis, The result of a data set is statistically significant to p = 0.023 (<0.05)
according to statistical analysis. Table 3 shows the Independent t-test details (mean and std-deviation) obtained
using SPSS software.

DISCUSSION

The samples are prepared as per the ASTM standards for machining shown in Fig. 3. The novel drilling
operation is performed on the novel drilling machine under the different machining conditions such as feed rate
(mm/min) and speed (rpm). The several samples are drilled for evaluating the surface roughness of the drilled hole.
The tungsten carbide of 8 mm diameter is used to drill the holes on sample using a CNC drilling machine. Fig. 4
shows the tungsten carbide drill used for the drilling process. The CNC novel drilling machine was used to drill the
holes on the fabricated composite of sisal reinforced with aluminium wire mesh. (Won 1999). From the graph, the
mean value of the surface roughness of sisal fibre laminate was 2.2305 pm with the maximum and minimum values
were 2.061 and 2.346 pum respectively. The mean value of the surface roughness of the sisal fibre reinforced with
aluminium wire mesh as sandwich layer composite is 2.4444 um and with maximum and minimum values were
2.135 and 2.354 um respectively. Therefore from the graph the surface roughness is better in the sisal fibre laminate
than the sisal fibre reinforced with aluminium wire mesh composite. The results obtained were subjected to the one
way ANOVA analysis using spss v2.6 statistical software. In statistical analysis table 2, the mean value of surface
roughness of sisal fibre reinforced with aluminium wire mesh is 2.2305 and standard deviation is 0.146171 the mean
value of sisal fibre laminate is 2.444 and the standard deviation is 0.27096. From ANOVA Table 3, the significance
level of the surface roughness is determined p=0.000 (p<0.5). Significance value for the surface roughness of the
sisal fibre composite with aluminium wire mesh compared with sisal fibre composite without aluminum wire mesh
was statistically significant p=0.023 (p<0.05).

The roughness quality test is performed in the roughness testing machine, ( mitutoyo ) to compare the
experimental and control group to find out in which the surface quality is good (Baurova, Zorin, and Prikhod’ko
2015). Table 1 shows that the surface roughness quality is tested using the roughness testing machine for the
accurate value of readings to compare the experimental group and the control group. Fig. 5 shows the surface
roughness measuring instrument used to measure the surface quality of the drilled holes. The drilling is performed in
the composites by varying speed, feed and work material (Reddy et al. 2019). Totally 20 holes were drilled and
tested and the surface quality of the holes is determined. The mean values are determined by the spss software. The
output from the spss software, the values are in table 2 and 3 (Cheluka 2020). By comparing both the values from
the experimental values and control group within the SPSS software,then concluded by the output by the spss
software that the surface finish is high in the sisal fibre laminate without aluminium wire mesh (sisal - sisal - sisal -
sisal - sisal) with the ply orientation angle of 90 degree, and the speed and feed rate also affects the quality of the
surface finish of the hole. So that it also should be selected carefully to get a good surface finish (Baurova, Zorin,
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and Prikhod’ko 2015). By comparing and analyzing the results obtained by measuring the surface roughness the
sisal fibre laminate has good surface quality when compared to reinforced aluminium wire mesh composite
(Thirumurugan et al. 2016).

The limitation of the present study is the hand layup fabrication method which is a time consuming process.
Hence, it may not be suitable for mass production. However the bonding between the fibre matrix and epoxy is more
important which reduces the surface roughness and strength of the composite. In the future scope, the compression
molding method can be adopted for the fabrication process of sandwich laminates.

CONCLUSIONS

Within the limitations of this study, The surface roughness of novel sisal fibre reinforced with aluminium
wire mesh sandwich composite and sisal fibre laminate of 90°/0/90° of ply orientation angle were measured and
compared with standard stipulations. This study indicates that sisal fibre laminate possesses more surface roughness
than the novel sisal fibre reinforced with aluminium wire mesh sandwich composite with 8.06% improvement in
surface roughness value in comparison with base materials.

DECLARATION

Conflict of Interests
The authors of this research declare no conflict of interest.
Authors Contribution

Author GA was involved in data collection, data analysis and manuscript writing. Author GRD was involved in
conceptualization, data validation and critical review of the manuscript.

Acknowledgement

Authors of this research would like to thank Saveetha Industries, Saveetha School of Engineering, Saveetha Institute
of Medical and Technical Sciences (Formerly known as Saveetha University) for providing the necessary
infrastructure to carry out this work successfully.

Funding
We thank the accompanying organizations for offering monetary help that empowered us to complete this study.

1. Saveetha School of Engineering

2. Saveetha Institute of Medical and Technical Sciences
3. Saveetha University

4. Veekay Process Instruments

REFERENCES

1.  Adhinarayanan, Rajesh, AravindhRamakrishnan, Gopal Kaliyaperumal, Melvinvictor De Poures, Rajesh Kumar Babu, and
DamodharanDillikannan. 2020. “Comparative Analysis on the Effect of 1-Decanol and Di-N-Butyl Ether as Additive with diesel/LDPE
Blends in Compression Ignition Engine.” Energy Sources, Part A: Recovery, Utilization, and Environmental Effects, June, 1-18.

2. Arun Prakash, V. R., J. Francis Xavier, G. Ramesh, T. Maridurai, K. Siva Kumar, and R. Blessing Sam Raj. 2020. “Mechanical, Thermal
and Fatigue Behaviour of Surface-Treated Novel Caryota Urens Fibre-reinforced Epoxy Composite.” Biomass Conversion and Biorefinery,
August. https://doi.org/10.1007/s13399-020-00938-0.

3. Aurtherson, P. Babu, Bhanu Teja Nalla, Karthikeyan Srinivasan, Kulmani Mehar, and Yuvarajan Devarajan. 2021. “Biofuel Production
from Novel Prunus Domestica Kernel Oil: Process Optimization Technique.” Biomass Conversion and Biorefinery, May.
https://doi.org/10.1007/s13399-021-01551-5.

4.  Baloyi, Rivalani B., SizoNcube, MufaroMoyo, LondiweNkiwane, and PethileDzingai. 2021. “Analysis of the Properties of a
Glass/sisal/polyester Composite.” Scientific Reports 11 (1): 361.

5. Baurova, N. I, V. A. Zorin, and V. M. Prikhod’ko. 2015. “Influence of Surface Roughness of Carbon Fibres on Properties of Carbon-Fibre-
Reinforced Plastics.” Fibre Chemistry. https://doi.org/10.1007/s10692-015-9609-x.

6. Bhansali, Karan J., Kamlesh R. Balinge, Subodh U. Raut, Shubham A. Deshmukh, M. Senthil Kumar, C. Ramesh Kumar, and Pundlik R.
Bhagat. 2021. “Visible Light Assisted Sulfonic Acid-Functionalized Porphyrin Comprising Benzimidazolium Moiety for Photocatalytic
Transesterification of Castor Oil.” Fuel 304 (November): 121490.

7. Chand, Navin, and Deepak Jain. 2005. “Effect of Sisal Fibre Orientation on Electrical Properties of Sisal Fibre Reinforced Epoxy
Composites.” Composites Part A: Applied Science and Manufacturing. https://doi.org/10.1016/j.compositesa.2004.08.002.

8.  Cheluka, Saikrupa. 2020. “Flexural Strength and Effect of Drilling Parameters on Surface Roughness, Circularity of Natural Fiber

- Journal of Pharmaceutical Negative Results | Volume 13 | Special Issue 4 | 2022



https://paperpile.com/c/XJpVKA/lfpu
https://paperpile.com/c/XJpVKA/DAqp
http://paperpile.com/b/XJpVKA/CHd6f
http://paperpile.com/b/XJpVKA/CHd6f
http://paperpile.com/b/XJpVKA/CHd6f
http://paperpile.com/b/XJpVKA/CHd6f
http://paperpile.com/b/XJpVKA/CHd6f
http://paperpile.com/b/XJpVKA/iLuiH
http://paperpile.com/b/XJpVKA/iLuiH
http://paperpile.com/b/XJpVKA/iLuiH
http://paperpile.com/b/XJpVKA/iLuiH
http://paperpile.com/b/XJpVKA/iLuiH
http://paperpile.com/b/XJpVKA/iLuiH
http://paperpile.com/b/XJpVKA/iLuiH
http://paperpile.com/b/XJpVKA/3sZRh
http://paperpile.com/b/XJpVKA/3sZRh
http://paperpile.com/b/XJpVKA/3sZRh
http://paperpile.com/b/XJpVKA/3sZRh
http://paperpile.com/b/XJpVKA/3sZRh
http://paperpile.com/b/XJpVKA/3sZRh
http://paperpile.com/b/XJpVKA/3sZRh
http://paperpile.com/b/XJpVKA/Aang
http://paperpile.com/b/XJpVKA/Aang
http://paperpile.com/b/XJpVKA/Aang
http://paperpile.com/b/XJpVKA/Aang
http://paperpile.com/b/XJpVKA/lfpu
http://paperpile.com/b/XJpVKA/lfpu
http://paperpile.com/b/XJpVKA/lfpu
http://paperpile.com/b/XJpVKA/lfpu
http://dx.doi.org/10.1007/s10692-015-9609-x
http://dx.doi.org/10.1007/s10692-015-9609-x
http://paperpile.com/b/XJpVKA/HYhsU
http://paperpile.com/b/XJpVKA/HYhsU
http://paperpile.com/b/XJpVKA/HYhsU
http://paperpile.com/b/XJpVKA/HYhsU
http://paperpile.com/b/XJpVKA/HYhsU
http://paperpile.com/b/XJpVKA/Qgy4
http://paperpile.com/b/XJpVKA/Qgy4
http://paperpile.com/b/XJpVKA/Qgy4
http://paperpile.com/b/XJpVKA/Qgy4
http://dx.doi.org/10.1016/j.compositesa.2004.08.002
http://dx.doi.org/10.1016/j.compositesa.2004.08.002
http://paperpile.com/b/XJpVKA/jhkH

G. Abinash, et al.: Comparative Analysis of Hole Surface Quality in CNC Drilling of Novel Sisal Fibre Reinforced Aluminium Wire Mesh Sandwich

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Composite and Sisal Fiber Laminate With 90°/0°/90° Ply Orientation Angle

Composites.” International Journal for Research in Applied Science and Engineering Technology.
https://doi.org/10.22214/ijraset.2020.1121.

Deepanraj, B., N. Senthilkumar, D. Mala, and A. Sathiamourthy. 2021. “Cashew Nut Shell Liquid as Alternate Fuel for CI Engine—
optimization Approach for Performance Improvement.” Biomass Conversion and Biorefinery, February. https://doi.org/10.1007/s13399-
021-01312-4.

Goel, Amit, and Amit Kundal. 2019. A Study of Bituminous Mixes with Natural Fibre (Sisal Fibre) by Experiment. Independently
Published.

Iernutan, Razvan Andrei, Florin Babota, and Raluca Istoan. 2019. “Carbon Fibre Reinforced Aluminium Mesh Composite Materials.”
Procedia Manufacturing. https://doi.org/10.1016/j.promfg.2019.02.301.

Jayanth, BellappuVenkat, Melvin Victor Depoures, Gopal Kaliyaperumal, DamodharanDillikannan, DilipsinghJawahar, KumaranPalani,
and Ganesha Prasad MeravanigeeShivappa. 2021. “A Comprehensive Study on the Effects of Multiple Injection Strategies and Exhaust Gas
Recirculation on Diesel Engine Characteristics That Utilize Waste High Density Polyethylene Oil.” Energy Sources, Part A: Recovery,
Utilization, and Environmental Effects, June, 1-18.

Kamath, Manjunath, Subha Krishna Rao, Jaison, Sridhar, Kasthuri, Gopinath, Sivaperumal, and Shantanu Patil. 2020. “Melatonin Delivery
from PCL Scaffold Enhances Glycosaminoglycans Deposition in Human Chondrocytes — Bioactive Scaffold Model for Cartilage
Regeneration.” Process Biochemistry 99 (December): 36-47.

Khan, Anish, M. R. Sanjay, SuchartSiengchin, Mohammad Jawaid, and Abdullah M. Asiri. 2021. Hybrid Natural Fiber Composites:
Material Formulations, Processing, Characterization, Properties, and Engineering Applications. Woodhead Publishing.

Rajasekaran, S., D. Damodharan, K. Gopal, B. Rajesh Kumar, and Melvin Victor De Poures. 2020. “Collective Influence of 1-Decanol
Addition, Injection Pressure and EGR on Diesel Engine Characteristics Fueled with diesel/LDPE Oil Blends.” Fuel 277 (October): 118166.
Rajesh, A., K. Gopal, De Poures Melvin Victor, B. Rajesh Kumar, A. P. Sathiyagnanam, and D. Damodharan. 2020. “Effect of Anisole
Addition to Waste Cooking Oil Methyl Ester on Combustion, Emission and Performance Characteristics of a DI Diesel Engine without Any
Modifications.” Fuel 278 (October): 118315.

Raju, P., K. Raja, K. Lingadurai, T. Maridurai, and S. C. Prasanna. 2021. “Glass/Caryota Urens Hybridized Fibre-Reinforced nanoclay/SiC
Toughened Epoxy Hybrid Composite: Mechanical, Drop Load Impact, Hydrophobicity and Fatigue Behaviour.” Biomass Conversion and
Biorefinery, March. https://doi.org/10.1007/s13399-021-01427-8.

Reddy, C. H. Naveen, C. H. Naveen Reddy, J. Suresh Kumar, and M. Bhargav. 2019. “Mechanical and Physical Properties of Epoxy Based
Unidirectional Banana/glass Fiber Reinforced Hybrid Composites.” https://doi.org/10.1063/1.5085595.

Sathiyamoorthi, Ramalingam, Gomathinayakam Sankaranarayanan, Dinesh Babu Munuswamy, and Yuvarajan Devarajan. 2021.
“Experimental Study of Spray Analysis for Palmarosa Biodiesel-diesel Blends in a Constant Volume Chamber.” Environmental Progress &
Sustainable Energy 40 (6). https://doi.org/10.1002/ep.13696.

Shanmugam, Rajasekaran, DamodharanDillikannan, Gopal Kaliyaperumal, Melvin Victor De Poures, and Rajesh Kumar Babu. 2021. “A
Comprehensive Study on the Effects of 1-Decanol, Compression Ratio and Exhaust Gas Recirculation on Diesel Engine Characteristics
Powered with Low Density Polyethylene Oil.” Energy Sources, Part A: Recovery, Utilization, and Environmental Effects 43 (23): 3064-81.
Sudhakar, M. P., Merlyn Ravel, and K. Perumal. 2021. “Pretreatment and Process Optimization of Bioethanol Production from Spent
Biomass of GanodermaLucidum Using Saccharomyces Cerevisiae.” Fuel 306 (December): 121680.

Thirumurugan, A., G. B. Bhaskar, K. Poyyathappan, R. Jai Karthik, M. Kishore Kumar, G. Somasundaram, and G. Venkatakrishnan. 2016.
“Investigations on Aluminium Wire Mesh, Banana Fiber and Glass Fiber Reinforced Hybrid Composites.” Indian Journal of Science and
Technology. https://doi.org/10.17485/ijst/2016/v9i42/103306.

Won, Myong-Shik. 1999. Machining of Fiber-Reinforced Composite Laminates.

TABLES AND FIGURES

Table 1. This table shows the values of surface roughness with the varying speed and feed rate of 20 samples of
8mm diameter hole

Surface Roughness ( pm )
SNo Sisal Fre luminate " e Santhwich Composie Laminate
1. 2.135 2.061
2. 2.197 2418
3. 2.458 2.061
4. 2.616 2.171
5. 2.018 2.318
6. 2.491 2412
7. 2.187 2.067
8. 2.818 2.141
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G. Abinash, et al.: Comparative Analysis of Hole Surface Quality in CNC Drilling of Novel Sisal Fibre Reinforced Aluminium Wire Mesh Sandwich
Composite and Sisal Fiber Laminate With 90°/0°/90° Ply Orientation Angle

9. 2.145 2.134
10. 2.341 2.014
11. 2.514 2.324
12. 2.891 2.456
13. 2.417 2.098
14. 2.331 2.419
15. 2.485 2.221
16. 2.714 2.146
17. 2.147 2.425
18. 2.981 2.131
19. 2.648 2.248
20. 2.354 2.346

Table 2. Descriptive table represents the highest mean value of surface roughness is 2.4444 um found at Group 2 a
standard deviation of 1.1225um

Grour N MEANS DEVIATION |  MEANS. |
Novel Sisal Fibre
Wire Mesh Sandwich 18 2.2305 0.14671 0.03281
Composite Laminate
Sisal Fibre laminate 18 2.4444 0.27096 0.06059

Table 3. Independent sample test represents the significant value of surface roughness between and within the groups is
p = 0.023 (p<0.05)

Independent Samples Test

Levene’s test
for equality for
variances

df

Sig. (2-
tailed)

T-test for equality of

95% confidence

means interval of difference
Mean Std. Error
difference | Difference Lower Upper
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G. Abinash, et al.: Comparative Analysis of Hole Surface Quality in CNC Drilling of Novel Sisal Fibre Reinforced Aluminium Wire Mesh Sandwich
Composite and Sisal Fiber Laminate With 90°/0°/90° Ply Orientation Angle

Equal

variances

assumed | 5596 | 0.023 | 3.104 38 004 0.21385 0.06890 | 0.35333 | 0.07437
Equal 3.104

varlances 29.2 004 0.21385 0.06890 | 0.35471 | 0.07299

not assumed

Fig. 3 Drilled sample of novel sisal fibre reinforced with aluminium wire mesh sandwich laminate

Fig. 2 Epoxy and Hardener
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G. Abinash, et al.: Comparative Analysis of Hole Surface Quality in CNC Drilling of Novel Sisal Fibre Reinforced Aluminium Wire Mesh Sandwich
Composite and Sisal Fiber Laminate With 90°/0°/90° Ply Orientation Angle
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Fig. 5 Surface Roughness Testing Machine
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Fig. 6Graphical representation of Surface Roughness( um ) for Group-1 (Novel Sisal Fibre Reinforced Aluminium
Wire Mesh Sandwich Composite Laminate) and Group-2 (Sisal Fibre Composite Laminate ), X axis: Material
groups, Y axis: Surface Roughness( um ) with Mean accuracy of detection 95% CI and +/-1 SD.
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