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ABSTRACT 
Innumerable studies have been conducted on metal matrix 

composites (MMC). MMCs offers many properties over 

monolithic alloy like low density, low co-efficient of thermal 

expansion, high stiffness, high strength and high wear 

resistance [1-4]. Light-weight aluminium gives better 

performance characteristics as compared to other metals like 

steel in many fields. There is increasing demand of 

aluminium matrix composite (AMCs) in automobiles, marine 

structure, sports, aircrafts, defence assemblies, and among 

many others [5-7]. By using the consequences finding of 

many researchers a brief study is conducted on mechanical 

and tribological properties of aluminium matrix composites. 
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I.  INTRODUCTION 

A composite is structural material consisting two or more 
constituents. These two or more constituents are united at 
macroscopic level having insolubility in each other. The base 
constituent is called matrix, made of metal or ceramic and other 
phase called reinforcement which is embedded in the parent 
phase matrix. Many types of reinforcement are available like 
fibers, particles or flakes [8]. In composite each of the 
constituent material exhibits its original properties.  MMC shows 
superior properties which are not obtained by two constituents 
separately [9]. Aluminium has low weight to strength ratio as 
compared to steel. Because of its comparable properties it is 
replacing steel and other metals in various fields. The 
combination of aluminium with different type of reinforcement 
offers improved properties over monolithic aluminium alloys. 
Different manufacturing methods are available for preparing the 
metal matrix composite like stir casting, powder metallurgy, 
extrusion. The properties of AMCs can be varied by using 
different manufacturing techniques, composition percentage of 
reinforcement, types of reinforcement. In this review we are only 
concerning about comparative study of all these influencing 
factors on AMC’s tribological properties. 

II. RESULTS & DISCUSSION 

Bekir Sadik Ünlü [10] has studied mechanical and tribological 
properties of Al2O3 – SiC (3 & 6 wt %) reinforced aluminium 
matrix composite manufactured by casting and powder 
metallurgy (PM) method. It was clear that maximum and 
minimum wear loss occurred for pure Al specimen and specimen 
reinforced with 6 wt% (Al2O3 & SiC) respectively. There was an 
improvement recorded for increased value of particulate 
reinforcement. When samples prepared by two different 
techniques (P/M & Casting) were compared it was noticed that 

casted components had 2 times better wear resistance. This 
improvement in wear resistance was due to the more compact 
structure of as casted samples. 

 Suresh Kumar et al. [11] have studied the effect of dual 
reinforcement ceramic particles on high temperature tribological 
properties of Al- composite. They used LM13 piston alloy as 
matrix material and 15 wt % Zircon Sand (ZrSiO4) & Silicon 
Carbide (SiC) as reinforcing particles. They prepared 4 different 
compositions by varying wt % of both the reinforcing particles 
as a total of 15 wt%. Two step stir casting method was used by 
them for manufacturing all the four compositions. They 
described the wear characteristics for all compositions by having 
different parameters of temperatures and load. They performed a 
comparative study between single and double particles 
reinforced composite at low load(1 Kg) and reported that within 
the temperature range between 50-200

o
C all compositions have 

shown decreased wear rate. Formation of an oxide layer between 
the steel disc and sample surface within this temperature range 
(50-200

o
C) decreased the wear rate. There was an improvement 

recorded in wear rate after 200
o
C. At higher load some different 

mechanism of wear was working between the contact surfaces so 
there was an improvement noticed in wear rate between 
temperature range 50-150

o
C. But at 200

o
C both the single & 

double reinforced particulate composites have shown decreased 
wear rate. They explained it as in beginning the matrix & alloy 
get expanded & softened. Also the harder reinforcing particles 
have removed by the effect of higher load. These two factors 
created more loss of fresh matrix material. But after some 
distance of sliding the alloy of matrix had got strain hardened 
and resisted the wear loss. There was a transition of wear from 
mild to severe above 200

o
C which softened the matrix. Due to 

delamination mechanism oxide layer between two contacting 
surface get removed [12]. For temperature range 200-300

o
C both 

single and double reinforced particle composite have shown 
decreased wear rate. They concluded that SiC particulate 
reinforced composite has shown better wear resistance over 
zircon sand particulate composite. They also concluded that the 
composite having 3.75 % SiC & 11.25 % of Zircon Sand has 
shown best wear resistance properties. 
Feng Tang et al. [13] have studied dry sliding friction and wear 
properties of B4C particulate reinforced Al-5083 matrix 
composite. They used Al-5083 as matrix material and reinforced 
it by 5 & 10 wt % of B4C particles. They tested dry sliding wear 
with different sliding speed and loads. They reported wear rate 
for two stages first was from 0-1000m and second from 1000-
3000m. During the first stage of sliding it was observed that all 
specimen of type A (5 wt % B4C) and some of type B (10 wt % 
B4C) have shown low wear rate. There was an increment in wear 
rate at transition stage from first to second. They also reported 
that there was no significant change in wear rate during second 
stage and at the distance of 3000m wear mechanism was a 
combination of abrasive, adhesive and fatigue wear. There was 
increased wear resistance with increasing quantity of B4C 
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particulate within matrix. Composite reinforced with 10 wt % 
B4C particles has shown 40% lower wear rate than 5 wt % B4C 
particulate reinforced composite. There was low co-efficient of 
friction during first stage. As co-efficient of friction has 
increased from first to second stage wear rate also get increased. 
They reported that there was a rapid transition from abrasive 
wear to a combination of abrasive, adhesive & fatigue wear. 
They explained it further that during first stage main contact area 
was created between B4C particles and steel disc. So the load on 
composite surface was sustained mainly by B4C particles, which 
resulted as low co-efficient of friction between the surface of 
B4C particles and steel disc. Due to this low wear rate, abrasive 
wear had been noticed during first stage. But during the second 
stage where adhesive wear occurred there was a transport of 
material get recorded. No contact remained between particles 
and steel disc as surface of matrix not contained the B4C 
particles. There was a higher co-efficient of friction between two 
metallic surfaces in second stage which resulted as higher wear 
rate. Due to high wear rate, fatigue cracks had been developed in 
matrix during second stage. 
Kenneth Kanayo Alaneme et al. [14] have studied the corrosion 
and wear behaviour of rice husk ash-alumina reinforced Al-Mg-
Si alloy matrix hybrid composite. They used wrought Al-Mg-Si 
alloy as matrix and 100% chemically pure alumina with rice 
husk as reinforcement. Four compositions were prepared by 
varying the wt % of two different reinforcing particles.  Wear 
test performed under the load of 25 N for 1000 second at a speed 
of 5 Hz. All specimens showed same wear behaviour for first 
120 second of wear test, as co-efficient of friction had increased 
with increased time. A localized adhering between hard counter 
ball and Al composite was the reason behind that. They reported 
that Al-Mg-Si alloy reinforced with 4 wt % RHA & 6 wt % 
alumina had highest co-efficient of friction and wear rate. They 
also added that 10 wt % alumina reinforced Al-Mg-Si alloy had 
highest wear resistance and lowest co-efficient of friction 
correspondingly. The low value of co-efficient of friction was 
due to the abrasive wear between harder tungsten carbide ball 
and softer Al-Mg-Si alloy matrix surface. It was clear from the 
study that co-efficient of friction had increased with increased 
time for 3 & 4 wt % RHA reinforced Al-Mg-Si alloy composite. 
But for 2 wt % RHA reinforced Al-Mg-Si alloy composite, co-
efficient of friction increased for 600 second and get decreased 
after that. So the wear for 2 wt % RHA reinforced Al-Mg-Si 
alloy composite had converted from adhesive to abrasive. 

Mohsen Hossein Zadeh et al. [15] have studied on structural 
and mechanical characterization of aluminum based composite 
with heat treated Al2O3 particles. They used A356 as matrix 
material and 1 wt % Al2O3 particles as reinforcement. Wear test 
conducted under the load of 20 N with sliding speed of 0.5 m/s. 
The temperature range 18-20

o
 C with humidity 37-41% was used 

for wear test. Different wear test were conducted by varying the 
sliding distance as 400m, 800m and 1200m. There was a linear 
trend noticed between the distance travelled and weight lost by 
the specimen. Second phase particle offered wear resistance after 
a critical distance. All specimens had reported almost same 
weight lost for distance shorter than 400m. But weight lost by 
specimen had shown significant difference after increased wear 
distance. They reported that wear resistance for Al- Al2O3 

composites had increased by addition of heat treated alumina 
particles. 

Songli Zhang et al. [16] have studied microstructure and dry 
sliding wear properties of in –situ (Al3Zr + ZrB2) aluminium 
composites.  They used A356 as matrix material with K2ZrF6 and 
KBF4 powder as reinforcement by varying weight % as 10, 15, 
20 and 25. Wear test was performed under the load of 100 N. 
They reported that for a given sliding time there was a 
decrement in weight lost by specimen on increased amount of 
reinforcement in composite. It was noticed for all compositions 
that weight lost had increased during sliding as sliding time 
increased. For a specific time of 120 minute, composite with 25 
wt % reinforcement had shown a weight loss of 3362 mg which 
was 24.54 % of matrix alloy (137.105 mg). Wear test was 
performed for three different time stages. First stage was from 0-
30 minute considered as primary wear stage. Second stage was 
considered from 30-90 minute as intermediate stage. And last 
stage was from 90-120 minute as terminal stage of wear. They 
concluded that for same composition wear resistance had 
decreased with increased applied load for all three stages. But 
wear resistance had increased with increased weight % of 
reinforcing particle having same applied load. For a given 
applied load and sliding time wear resistance had increased with 
increased value of wt% reinforcing particles in composite. They 
concluded the following order of wear resistance for a given 
applied load and weight % of reinforcement: 

Rprimary < Rterminal < Rintermediate  
 

III. CONCLUSION 

Following conclusions have been made according to above 

discussion: 

 Load applied under the wear test homogeneously 

distributed between matrix and reinforcement particles. 

 Increasing weight percentage of reinforcing particles 
within matrix offered better wear resistance. 

 Harder reinforcing particles offered better wear resistance 
over softer one. 

 Pre-heat treated reinforcement showed better wear 
resistance. 

 Abrasive wear mechanism worked at lower sliding 
distances. 

 At Higher sliding distance wear changed from abrasive to a 
combination of abrasive & adhesive. 

 Oxide layer formation decreased the wear in some cases. 

 By increasing the sliding time greater wear noticed in 
sample.  
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