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Abstract

The practical work carried out as a part of research in the field of carbon nano tube (CNT) metal
matrix composites (MMCs). Much research has been undertaken in utilising CNTs as
reinforcement for composite material. However, CNT-reinforced MMCs have received the least
attention. These composites are being projected for use in structural applications for their high
specific strength as well as functional materials for their exciting thermal and electrical
characteristics. The present work focuses on the critical issues of CNT-reinforced MMCs that
include processing techniques, nano tube dispersion, interface, strengthening mechanisms and
mechanical properties. Samples are prepared after the fabrication process and the mechanical
property improvements achieved by addition of CNTs in various metal matrix systems are
summarised. The factors determining strengthening achieved by CNT reinforcement are tested
for the structural and chemical stability of CNTs in different metal matrixes. The importance of
the CNT/metal interface has been reviewed. The importance of CNT dispersion and its
quantification is highlighted. Tensile, hardness, X-ray Radiography, and conductivity tests are
processed to find out exact results for further research.

Key words: Carbon nanotubes, Metal matrix composites, Sample preparation, Machinability,
Mechanical& Thermal properties,Conductivity, Radiography tests.

1.0 INTODUCTION

The need for lightweight, high strength materials has been recognised since the invention of the
airplane. As the strength and stiffness of a material increases, the dimensions, and consequently,
the mass, of the material required for a certain load bearing application is reduced. This leads to
several advantages in the case of aircraft and automobiles such as increase in payload and
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improvement of the fuel efficiency. With global oil resources on a decline, increase in the fuel
efficiency of engines has become highly desirable. Research in the field of carbon was
revolutionised by the discovery of carbon nanotubes (CNTs) by lijima in 1991. Although CNTs
might have been synthesised in 1960 by Bacon, it took the genius of lijima to realise that they
are tubes made by rolling a graphene sheet onto itself. A multiwalled carbon nanotube
(MWCNT) is made up of many single walled carbon nanotubes (SWCNT) arranged in a
concentric manner. Unless otherwise specified, CNT in this work refers to MWCNTSs. Carbon
nanotube reinforced metal matrix (MM-CNT) composites are prepared through a variety of
processing techniques.

1.1 OBJECTIVES

1. Preparation of testing samples to check machinabilty of the composites.

2. To evaluate mechanical properties by conducting tensile and hardness tests.

3. To find out thermal and electrical properties of composites by conducting conductivity
tests.

4. Process the NDT tests to check out the internal flaws in bonding and structural
formations.

1.2 Samples taken for testing of composites
Sample 1: Al SIC +Fly ash + Husk
Sample 2: Al Sic + Fly ash + TiB2

Sample 3: A16061 + Fly ash+ Husk

2.0 Literature review

Aluminium-CNT composites Kuzumaki et al.57 were the first researchers to show a 100%
increase in the tensile strength with 10 vol.-% CNT addition. Researchers have tried to
incorporate 1- 65 vol.-%CNTs into a free standing Al-CNT composite structure by the powder
metallurgy route accompanied by SPS60 and/or hot deformation. A maximum of 129% increase
in the tensile strength has been reported with the addition of 5 vol.-%CNT addition.60 On the
contrary, Salas et al.145 have reported deterioration in hardness in a shock-wave-consolidated
Al- 5 vol.-%CNT composite. Agglomeration of CNTs in the matrix and weak interface bonding
led to deterioration in the properties. Carbon nanotube reinforcement to composite coatings
prepared by Laha et al.86,87,161 using thermal spraying methods, have been shown to improve
the hardness by 72%, elastic modulus by 78%, marginal improvement in tensile strength and
46% decrease in ductility with 10 wt-%CNT content. Sintering (673 K, 72 h) of the sprayed
coating has been reported to further increase the elastic modulus of the composite coating by
80%, which has been attributed to reduction in porosity and to residual stress.95 Al-12 vol.-
%CNT composite produced by plasma spray processing shows 40% increase in elastic modulus
and CNT addition has been reported to increase the elastic recovery of the composite.89 Carbon
nanotube reinforced Al composite fabricated by cold spraying has been shown to behave
heterogeneously with respect to mechanical properties, and no quantification on enhancement
of the strength has been provided as a result of CNT addition.90 Noguchi et al.158 have
reported a 350% increase in the compressive yield strength with 16 vol.-%CNT addition, which,

International Journal of Research in Engineering & Applied Sciences
Email:- editorijrim@gmail.com, http://www.euroasiapub.org

31



IJREAS VOLUME 6, ISSUE 6 (June, 2016) (ISSN 2249-3905)
International Journal of Research in Engineering and Applied Sciences (IMPACT FACTOR - 6.573)

is due to a very homogeneous distribution of CNTs obtained by the nano-scale dispersion
method. He et al.27 have also emphasised homogeneous distribution and good interfacial
bonding of CNTs growing them directly on Al powder through the CVD method before
compacting and sintering them. They also have achieved 333% increase in hardness and 184%
increase in tensile strength with 65 vol.-%CNT addition. Hence, it is clear that homogeneous
distribution of CNTs and strong bonding with the matrix are the main means to control the
mechanical properties of the MM-CNT composites.

3. METHODOLOGY

Preparation of samples

Observation of machinability

l

Testsamples preparation by using CNC machining

l

Tensile Test & BHN

l

X-ray Radiography& conductivity tests

|

Results and Discussions
Conclusions
NDT & Tensile samples

Following figures shows testing sample preparation
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Machinability Observations

By checking the machining samples it is observed that machining done very smoothly and there
is no blow holes find in the casting samples. By checking threaded portion we can find the
bonding ability of atoms while casting is done becuse of constant stirrer speed .
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5. Results

Fig shows test certificate of NDT

TENSILE TEST:
S.No Sample Designations U.T.S
(Mpa)
ALSIC 120
1
Sample 1 113
2
3 Sample 2 126
Sample 3
4 124

Above is tensile test report be half of our testing specimens.
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HARDNESS TEST (BHN)
S.No Sample Designations HARDNESS U.T.S %
BHN (Mpa) Elongation
1 ALSIC 85.3 162.2 5.42
2 Sample 1 89.0 170 5.92
3 Sample 2 92.0 164 5.57
4 Sample 3 86.0 158 6.87
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AL6061 SAMPLE-1 SAMPLE-2 SAMPLE-3
THERMAL EXPANSION:
S.No | Sample Temperatures
Designations 30-100 ¢ 30-150 o¢ 30-200 o¢
1 Sample 1 8.00 0=0.26/9¢ 8.37 6=0.26/ ¢ 8.75 6=0.27/ ¢
2 Sample 2 9.77 6=0.26/ ¢ 10.16 0=0.26/9¢ 10.56 0=0.25/9¢
3 Sample 3 10.9 0=0.25/0¢ 11.20 6=0.25/¢¢ 11.76=0.25/ o¢
Electrical resistance
SNo | Sample Designations Electrical resistance({/cm)
1 ALSIC
3.9e-6
2 Sample 1
3.94e-6
3 Sample 2
3.99¢-6
4 Sample 3
3.96e-6
RADIOGRAPHY TESTRESULTS

X-radiography (sometimes abbreviated XR) is the most commonly used radiographic NDT
method. In it, x-rays are used to take a shadowgraph image of the sample, and shades in the
shadowgraph show the attenuation to the signal while it has passed through the corresponding
spot in the sample. Traditionally films have been used to obtain the shadowgraphs in x-
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radiography, but use of films wouldn’t allow on-line testing. Nowadays x-ray detectors that
instantly output the image to computer, making even live viewing possible, are used.
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Discussions

The casted samples are analysed to different tests to find out properties of the matrix material,

Sample 1&3 shows almost similar properties while sample 2 which mixed with a less % of TiB2
given better results than any other samples after fabrication. Thermal expansion and electrical
resistivity also good for sample 2 when compared to another.

6.0 Conclusions

By observing the above results mechanical properties of the sample materials are quite good
enough than other materials available, the distribution of fly ash particles are too good in
casting samples obtained and there is no defects found in NDT tests . The entire practical
process carried out by visual observation and the work output gives an scope of composites

using in NANO tubes.
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