
          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 08 Issue: 07 | July 2021                 www.irjet.net                                                                      p-ISSN: 2395-0072 

 

© 2021, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 2577 

Preparation and Experimentation of Graphite and Aluminium Nitride 

Reinforced Metal Matrix Composite 

Nikhil Nanaiah C S1, Vinod Kumar M S1, Dr. R Suresh1 

1VTU Centre for PG Studies, Sathagally Layout, Mysuru, 570019, India 
-------------------------------------------------------------------------***------------------------------------------------------------------------ 
Abstract- In the current day situation such countless issues 
emerge in regular materials, so a great deal of exploration are 
occurring to substitute it with compounds. The materials 
which are light in weight have improved to give various 
opportunities to the decrease of weight. Aluminium is the best 
material to be subbed as it has factors like lesser thickness, 
expanded solidarity to weight proportion and minimal 
expense. It is additionally utilized in applications like elite 
cutting instruments, auto plate brakes, drive shafts, bike 
outlines, and so forth The task depends on the planning of 
Aluminium composite by metal mix projecting cycle adding 
graphite and aluminium nitride to it. I will be changing the 
graphite weight division (Eg. 3%, 6%, 9%, and so forth) 
keeping the weight part of aluminium nitride consistent. 
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1. INTRODUCTION 
 

Metal Matrix Composites are comprised of materials in 
which metallic combination lattice are available. 
Bristles, Particles, Continuously adjusted strands which 
goes under ceramic stage is utilized as support 
ordinarily. They discover their applications by and 
large in structures, lessening loads, protection from 
wear and warm administration. Aluminium, 
Alumina(Al2O3), Graphite and Magnesium are not 
many of the regularly utilized Metal Matrix Composites 
up until this point. For the utilization of underlying 
applications, two kinds of built up Metal Matrix 
Composites are utilized i.e., Discontinuous and 
Continuous. On adding the support to the framework 
material, it brings about an increment in the strength of 
the composite just as an increment in the solidness is 
gotten. Factors like flexibility, protection from crack, 
and so on should be compromised on the off chance 
that we wish to get improvement in firmness and 
strength. The blend of an extreme material with a solid 
material outcomes in the development of a Hybrid 
covered metallic composite which has high strength 
just as sturdiness together. To accomplish more 
prominent hardness, the material should be added to 
hard clay particles. On adding this, the grid offers a 
contradicting to the infiltration in the encompassing of 
the wear distortion. 

Fortifications are by and large utilized as a supporting 
material for network materials. They may by and large 
be delegated Whiskers, Fibers and Particles. Bristles 
come in wanted shapes having more limited length and 
lower breadth where as Fibers come in shapes where 
one of the pivot of the fiber is long where as the second 
and third hub are roundabout or near round shape. 
 
1.1 Production and Processing of MMCs 

 
Metal cross section composites matters can be made by 
a wide scope of systems. The choice of legitimate 
planning cycle endless supply of the scattering of the 
supported parts. 
 
1.2 Powder Metallurgy 

 
Stage 1 - Solidify the powder in suitable degrees. Stage 
2 - Combine the powder into shape.  
Stage 3 - Heat the solidify in controlled air to bond the 
material. This method is called sintering. 
 
1.3 Melting Process 

 
Melting metallurgy for the advancement of MMC's is at 
present of greater particular brand name than powder 
metallurgy. It is more humble and enjoys benefits of 
having the choice to use a lot of exhibited trim for the 
formation of MMC's . 
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 Metal Stir Casting 
 

 
Fig-1: Schematic operational sequence during melt stirring 

 
The substances consistently will overall casing 
agglomerates , simply genuine mixing can break down 
this. The gas access into the condense should be 
completely dismissed, this lead to vexatious porosities. 
Real blending guarantee astute dissipating of 
supported material in structure metal and disregard 
reaction. The reaction with disintegrate may incite end 
of strengthened fragments, taking into account the 
lower surface of the breaking point extent of globular 
particles, reaction is less essential with mixed particles 
in with the fiber. This ought to be conceivable directly 
ready with elective like press anticipating. 
 
2. OBJECTIVES AND METHODOLOGY 

 
2.1 Objectives 

 
 Expanding aluminium compound based fluid 

vertex metallurgy or projecting material for 
designing parts. 

 Studying the impact of weight level of support 
like aluminium nitride and graphite on 
mechanical properties of aluminium 
combination composites. 

 Improve mechanical properties of composites 
than the base metal alone. 
 
 
 
 

2.2 Methodology 
 

 Literature report and determination of network 
and sustained materials. 

 Construction of MMC by mix projecting technique 
with various fortifications. 

 Preparation of testing.  
 Directing tests, correlation and end. 

 
3. STIR CASTING PROCEDURE 

 
 At 750°C A17075 blend is taken in the billet 

construction and set in the radiator and is broken 
down  

 The support is assessed and pre warmed to 450°C 
and stayed aware of at that temperature for around 
20 minutes to take out the suddenness content Bit 
by bit approach followed for blend projecting cycle.  

 To avoid oxidation rottenness/coverall powder is 
added to fluid metal  

 The fluid metal is degassed using solid dry 
hexachord-ethane tablets.  

 Then, by then the fluid metal was mixed to make a 
vortex and pre warmed help are slowly added to 
the fluid metal stayed aware of at >720°C, with 
endless mixing at a speed of 350 to 500rpm to a 
time of 6-8 minutes.  

 Prior to blending magnesium about >2% should be 
added to ensure incredible wet limit.  

 Then, by then the condense with the upheld 
particles are poured in to moulds the pouring 
temperature should be stayed aware of at 680°C. 

 Then, by then it is left for least 2hours to solidify 
preceding pulling out. 
 

4. TESTING DETAILS 
 

4.1 Hardness Test 
 

Hardness is the assurance from plastic disfigurement 
(for instance a close by gouge or scratch). Thus, it is an 
extent of plastic contorting. The Hardness of the 
composites tests were assessed using a Brinnel 
hardness assessing machine. The model orchestrated 
by ASTM standard and the segment of the model is 
20X30mm. 
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4.2 Scanning Electron Microscope(SEM) 
 

The SEM is a sort of electron amplifying instrument 
that photos the model surface by checking it with a 
high-energy light outflow electrons in a raster analyse 
plan. The electrons associate with the particles that 
make up the model conveying signals that contains 
information about the tests surface topography, 
amalgamation and various properties, for instance, 
electrical conductivity. 
 
4.3 Salt Spray Test 

 
The salt spray test is a standardized and well known 
utilization test technique, used to check disintegration 
resistance of materials and surface coatings. Regularly, 
the materials to be attempted are metallic and 
completed a surface covering which is proposed to give 
a degree of disintegration confirmation to the 
fundamental metal. Salt spray testing is an accelerated 
utilization test that creates a dangerous attack to 
covered guides to survey the fittingness of the covering 
for use as a protection finish. ASTM C&S Modified Salt 
Spray Test standard. The usage of ASTM B117 to 
evaluate unadulterated Heels The presence of 
disintegration things is surveyed after a pre chosen 
time span. ASTM B117 was the main generally saw salt 
spray standard, at first conveyed in 1939. The 
clarification is that the shower test offers different 
advantages. Conceivably the most entrancing is that the 
test is multi-material. It gives a controlled utilization 
and has been used to convey relative utilization 
resistance information for instances of metals and 
utilize solidified steel. 
 
5. RESULTS AND DISCUSSION 

 
5.1 Hardness Test Results 

Table-1: Hardness values for different percentages 

Sl. No. Composites 

Hardness 
(BHN) 
HBW 

10/1000 

1 
Al 7075+3% Graphite+3% 

Aluminium Nitride 
127 

2 
Al 7075+6% Graphite+3% 

Aluminium Nitride 
133 

3 
Al 7075+9% Graphite+3% 

Aluminium Nitride 
79 

Hardness which is depicted as an extent of a materials 
insurance from surface space may be thought as a 
segment of the pressing factor expected to make 
express kinds of surface miss occurring. It is evident 
that as the degree of Graphite what's more, aluminium 
nitride is extended from 0% to 9% by weight, the 
hardness regard increases with the extension of 
Graphite and aluminium nitride in A17075. The most 
outrageous hardness regard is found at 6% Graphite 
and 3% aluminium nitride The extended hardness is 
credited to the presence of Graphite and aluminium 
nitride particles which goes about as blocks to the 
advancement of withdrawal inside the network. 
 
5.2 SEM Images 
 

 
Fig-2: Al 7075+3% Graphite+3% Aluminium Nitride 

 

 
Fig-3: Al 7075+6% Graphite+3% Aluminium Nitride 
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Fig-4: Al 7075+9% Graphite+3% Aluminium Nitride 

 

The SEM is a sort of electron amplifying instrument 
that photos the model surface by checking it with a 
high-energy light outflow electrons in a raster check 
patter. The electrons team up with the particles that 
make up the model conveying signals that contains 
information about the examples surface topography, 
game plan. Models can be found in high vacuum in 
standard SEM, or in low vacuum or wet condition in 
factor squeezing variable or regular SEM, and at wide 
extent of raised temperature with specialization 
instrument and diverse properties. 
5.3 Salt Spray Test Results 

 

Sl. No. Composites 
Material 

loss in 
grams 

1 
Al 7075+3% Graphite+3% 

Aluminium Nitride 
0.0012 

2 
Al 7075+6% Graphite+3% 

Aluminium Nitride 
0.0009 

3 
Al 7075+9% Graphite+3% 

Aluminium Nitride 
0.0015 

 
The salt spray test is a standardized and well known 
utilization test procedure, used to check disintegration 
impediment of materials and surface coatings. 
Regularly, the materials to be attempted are metallic 
and completed a surface covering, which is required to 
give a degree of utilization security to the secret metal. 
 
 
 
 

6. CONCLUSIONS 
 

 Aluminium based metal lattice composites have 
been effectively created by mix projecting 
procedure with genuinely uniform dispersion of 
Graphite and aluminium nitride particulates. 

 Addition of Graphite and aluminium nitride 
particles builds the hardness of the grid 
combination. 

 SEM pictures show a decent appropriation of 
fortifications. 

 Salt Spray Test showed erosion of metal from the 
surface in grams in which reinforcement 6% 
Graphite and 3% Aluminium Nitride had least loss 
of weight. 
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