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a b s t r a c t

This paper describes the results of dry sliding wear tests of aluminium alloy (Al–Zn–Mg–Cu) composite
was examined under varying applied pressures (0.2–2.6 MPa) and sliding speeds of 0.52, 1.72, 3.35, 4.18
and 5.23 m/s. The wear behaviour was studied using pin-on-disc apparatus against heat-treated steel
counter surface, giving emphasis on the parameters such as wear coefficient as a function of applied pres-
sure for alloy and composite for various sliding velocities. Wear coefficient of the alloy was noted to be
significantly higher than that of the composite and is suppressed further due to addition of silicon carbide
particles and applied pressure. It is noted that the experimental values are in good agreement with the
theoretically calculated value. The maximum deviation of experimental values from the theoretical ones
is noted to be around 10–15%. This supports the reliability of the test procedures and reproducibility of
the test data.

� 2010 Elsevier Ltd. All rights reserved.
1. Introduction

Aluminium matrix composites have been emerged as advanced
materials for several potential applications in automotive, space,
aircraft, defense and other engineering sectors [1–6] because of
their high specific strength and stiffness, superior wear and sei-
zure resistance as compared to the alloy irrespective of applied
load and sliding speed. Attempts have been made to examine
the effect of sliding velocity and applied load on the wear behav-
iour of aluminium alloy and composites. Several investigators [7–
9] clearly demonstrated the strong interaction between load and
sliding velocity to cause wear of a material. Wilson and Alpas
[7] represented wear mechanism maps for A356 alloy/SiC (silicon
carbide) composites. According to these investigators [7,10–14]
four wear regimes were observed in the composites and the alloy
depending on speed and applied load. They are mild wear, mixing
and oxidative wear, delamination wear and severe wear. Mild
wear occurs at very slow speed and lower applied load. At rela-
tively slower speed, if the load increases considerably, mixing of
wear debris and counter face material could take place which
due to higher temperature rise, gets oxidized. The oxidized layer
may covers the surface and reduce the wear rate. The formation
and removal of this layer determines the overall wear rate of
the material. This is termed as oxidative wear. At higher load, this
ll rights reserved.

: +91 8702459547.
layer is easily broken and removed from the specimen surface and
thus resulting higher wear rate with applied load and sliding
speed. At higher sliding speed, relatively at lower applied load
delamination mechanism is prevailing. This may be due to more
adiabatic type of heating and cause more adhesive action between
the two surfaces. At a critical applied load and sliding velocity
temperature rises so high and because of severe degree of delam-
ination, mixed layer become discontinuous and naked material
come in contact with counter surface. This also leads to rise in
surface temperature to a critical value, i.e. flashing temperature
at which strong adhesion between counter surface and specimen
took place. This leads to severe wear, i.e. on set of seizing. The
critical load and sliding speed for seizure are interdependent. At
slower speed, higher load may lead to seizure of the material.
Improvement in wear and seizure resistance due to addition of
SiC may be attributed to reduction in propensity of material flow
at the surface and more thermally stable mixed layer formation
Wilson and Alpas [7]. Alpas and Zhang [15] schematically have
shown clearly how the SiC particles help in forming a mixed layer
on the contact surface of composite specimen. The mixed layer
consists of matrix material, oxides of matrix material and counter
surface, counter surface material and fragmented ceramic rein-
forcement Rosenberger [16]. The presence of iron and iron oxide
has been confirmed by several investigators through X-ray diffrac-
tion [7,17,18] study or energy dispersive X-ray analysis [7,14].
Several investigators [19–22] also expressed the severity of the
wear from the calculation of wear coefficient.

http://dx.doi.org/10.1016/j.matdes.2010.02.017
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2. Materials and methods

2.1. Material preparation

Aluminium matrix composite was synthesized through solidifi-
cation processing (stir-casting) route using aluminium alloy
(Al–Zn–Mg–Cu) as matrix and SiC particle (size range: 20–40 lm,
wt.%: 25) composites in cast and heat treated have been used for
the present study. The alloy having chemical composition of Fe-
0.27%, Cu-1.28%, Mg-1.14%, Zn-5.30%, Al-rest. The composite and
the alloy were cast in the form of cylinders of dimension:
200 mm in length and 16 mm in diameter, in a permanent cast iron
die. The cast samples were mechanically polished and etched with
Kellor’s reagent (1% HF, 1.5% HCl, 2.5% HNO3 and remaining water)
for microstructural, wear surface observations in Scanning Electron
Microscope (Model: JEOL, JSM-5600). The etched samples were
sputtered with gold prior to SEM (Scanning Electron Microscope)
examination.
2.2. Sliding wear tests

Dry sliding wear tests of the alloy and its composite containing
25 wt.% SiC particles were carried out using a DUCOM (India) make
pin-on-disc machine (Model: TR 2O LE). Cylindrical test pins
(8 mm diameter and 27 mm length) were held against a rotating
heat-treated steel disc conforming to AISI 52100 (1.0%C, 1.4%Cr,
0.40%Mn, 0.2%Si, 0.05%S, 0.05%P and remainder Fe). Hardness of
the disc was HRC 65. The steel disc and the samples were polished
mechanically up to a roughness (Ra) value of 0.10 lm prior to each
test. Wear tests were conducted over a range of applied pressures
and sliding speeds. The track diameter of 100 mm, sliding veloci-
ties of 0.52, 1.72, 3.35, 4.18 and 5.2 m/s, respectively. Load on the
specimen was increased in steps until the specimen seized before
traversing a fixed sliding distance of 1000 m. Seizure of the speci-
men was noticed in terms of large material adhesion onto the disc,
higher rate of temperature rise of the test pin, and abnormal vibra-
tion and noise from the pin-on-disc assembly (Fig. 1). Frictional
heating was monitored using a chromel–alumel thermocouple in-
Fig. 1. Schematic diagram of pin-on-disc test set up.
serted in a 1.5 mm diameter hole on the test pin, 1.5 mm away
from the sliding surface. The specimens were thoroughly cleaned,
dried and weighed prior to and after each test. A Mettler microbal-
ance (Model: H15AR) was used for weighing the specimens.
Weight loss was then converted into volume loss per unit sliding
distance to compute wear rate.

3. Results and discussion

3.1. Microstructure

An Al–Zn–Mg–Cu alloy (as cast, heat treated) and composite are
mechanically polished, etched with Kellor’s reagent and observed
in scanning electron microscope. The microstructure of aluminium
(Al–Zn–Mg–Cu) alloy consists of dendrites of Al and precipitates
along the interdendritic regions in Fig. 2a. A typical scanning elec-
tron micrograph of Al–Zn–Mg–Cu heat treated alloy (Fig. 2b)
shows the Aluminium phase (black) in color and precipitates
(white) in color distributed in the Al matrix. Fig. 2c shows a typical
micrograph of Al–Zn–Mg–Cu–25 wt.% SiC particle, it shows uni-
form distribution of SiC particle in Al matrix. A higher magnifica-
tion micrograph (Fig. 2d) clearly depicts the interface between
the aluminium matrix and SiC particle. It also shows good interface
bonding between Al matrix and SiC particle.

3.2. Worn surface

Worn surface of Al–Zn–Mg–Cu alloy at an applied pressure of
0.2 MPa is shown in Fig. 3a. It indicates formation of continuous
wear grooves (marked A) and relatively smoother MML (mechani-
cally mixed layer) and some damaged regions (arrow marked).
However, the degree of formation of cracks on the wear surface
is not much. The wear surface of alloy at relatively higher applied
pressure (0.8 MPa) is depicted as a series of parallel transverse as
well as longitudinal cracks (marked A), exhibits relatively smooth-
er mechanically mixed layer and grooves due to delamination of
mechanically mixed layer. This indicates the simultaneous occur-
rence of formation and delamination of mechanically mixed layer
(marked B) (Fig. 3b). The propagation of longitudinal and trans-
verse cracks resulted in the formation of flaky shaped debris.
Fig. 3b also clearly depicting the cracks, propagating along the lon-
gitudinal as well as in the transverse directions (arrow marked)
and also shows damaged region from which the portion of the
top surface has already been detached (marked A). The worn sur-
face of Al–Zn–Mg–Cu–25 wt.% SiC composite, at an applied pres-
sure of 1.0 MPa, is shown in Fig. 3c. It shows continuous grooves
(marked A) and relatively smoother mechanically mixed layer,
patches of damaged regions (arrow marked). It is interesting to
be noted that during the wear process, the flaky shaped debris
are formed essentially by the joining of longitudinal and the trans-
verse cracks (marked A). It is also clearly shows debris particles,
which is about to fall off (marked B) from the wear surface. The
worn surface of composite at seizure pressure is shown in
Fig. 3d, it also depicts material flow (marked A), cavities due to
delamination of materials, flow of materials along sliding direction,
tearing of material and surface cracks. It indicates greater degree of
worn surface (flow of material in wavy form) and localized adhe-
sion between specimen surface and counter body at the time of
seizure.

3.3. Wear coefficient

Wear volume of a material as a function of hardness and applied
pressure is expressed by Archard’s wear equation [23]

Q ¼ KW=H ð1Þ



Fig. 2. Microstructure of alloy and composite: (a) optical micrograph of cast alloy, (b) scanning electron micrograph of heat treated Al alloy, (c) uniform distribution of SiC
particles in the matrix alloy, and (d) higher magnification micrograph of as cast composite.
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where Q = volume removed from the surface by wear per unit slid-
ing distance, H = indentation hardness of the softer surface,
W = normal pressure applied between the surface, K = Archard’s
wear coefficient is dimensionless always less than unity. The value
of K provides valuable means of comparing severity of different
wear processes. For sliding wear of metals typical values of K for
the mild wear of metals are 10�4–10�6, while K becomes 10�3–
10�2 for severe wear.

3.3.1. Wear coefficient of alloy
The wear coefficient for an alloy at different sliding velocities as

a function of applied pressure is shown in Fig. 4a. It is noted that
the wear coefficient decreases with increasing applied pressure
reaching to a minimum value and then again increases when the
applied pressure reached near to the seizure of the specimen. It
is further noted that the order of wear coefficient varies between
10�5 and 10�4. When the sliding velocity is 1.72 m/s or less the
wear coefficient even at lower pressure and at seizure pressure
are of the order 10�5 when the sliding velocity is 3.35 m/s or more
the wear coefficient at the initial pressure and at seizure pressure
or at the order of 10�4, at the intermediate range the wear coeffi-
cient of the order of 10�5. It is further noted that the wear coeffi-
cient increases with increasing sliding velocity. For example wear
coefficient of the alloy at sliding velocity of 0.52 m/s, ranges be-
tween 2.7 and 5.0 � 10�5, and at a sliding velocity of 1.72 m/s lies
between 3.0 and 9.2 � 10�5, this signifies that the wear coefficient
obtained for the alloy at slower sliding velocity is corresponding to
mild or oxidation wear even at seizure pressure. When the sliding
velocity is increase to 5.23 m/s the wear coefficient at a pressure
0.2 MPa is noted to be 2.5 � 10�4, which is reduced to 9.1 � 10�5

at a pressure of 0.6 MPa and increased again to a value of
1.6 � 10�4 at a pressure of 0.8 MPa, thus as per the consideration
of earlier researcher, the alloy is subjected to mild/oxidational
wear even at higher velocity and at seizure pressure. However, it
is not physically meaningful to consider, mild wear at the seizure
and wear is more severe at the lower pressure as was observed
in the present study (Archard’s law also states that wear coefficient
values inversely with applied pressure if the wear rate remain
constant).

3.3.2. Wear coefficient of composite
The wear coefficient of Al–Zn–Mg–Cu–25 wt.% SiC reinforced

composite as a function of applied pressure at different sliding
velocities is shown in the Fig. 4b. It is evident from the figure that
the wear coefficient decreases with increasing applied pressure
and reaches to a minimum value and finally it increases again
when the pressure approaches to the seizure pressure as was ob-
served in the case of alloy in Fig. 4a. It is further noted that the
wear coefficient increases with increasing sliding velocity. It is
interesting to note that, when the sliding velocity is 4.18 m/s or
less the wear coefficient is of the order of 10�5 irrespective of ap-
plied pressure and sliding velocity. When the sliding velocity is
5.23 m/s the wear coefficient of the composite is noted to be max-
imum at lower pressure, i.e. 0.2 MPa, and at seizure pressure, and
the order of magnitude is noted to be 10�4. Considering the recom-
mendation of earlier researcher the order of magnitude of wear
coefficient obtained in the present study signifies that mild or oxi-
dational wear is operating on the composites even at seizure pres-
sure. This is also not physically meaningful as it is expected that
considerably grater possibility of delamination wear towards sei-
zure. Considerably higher wear coefficient at very low pressure sig-
nifies that severity of wear is more at slower velocity, which also



Fig. 3. A typical scanning electron micrograph of wear surface of alloy and composite: (a) at an applied pressure of 0.2 MPa, (b) at an applied pressure of 0.8 MPa, (c) at an
applied pressure of 1.0 MPa, and (d) seizure pressure 2.6 MPa.
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does not bear physical significance. Comparison of Fig. 4a and b,
states that the order of magnitude of wear coefficient is in alloy
and composite is noted to be same (10�4–10�5). But the alloy
exhibited higher values of wear coefficient than composites. The
comparison between as cast and heat treated alloy and composites
are also seen in the Fig. 5. It demonstrates that as cast and heat
treated are follow similar behaviour, and exhibited almost same
wear coefficient.

3.4. Reliability of sliding wear test procedure

Because of adiabatic heating during sliding, the localized tem-
perature on the contact surface increased to a level at which it gets
partially melted and the two surfaces get adhered with each other
which lead to the seizure. The temperature at which specimen get
seized is termed as seizure temperature. The flash temperature is
the maximum temperature noted after traveling a sliding distance
of 5000 m, the flash temperature is a function of several factors like
coefficient of friction, diffusion distance of bulk heating, specimen
diameter, applied load, hardness, sliding velocity, thermal conduc-
tivity, thermal diffusivity, etc. The flash temperature is defined by
the following equations Tabor [24]

T f ¼ Tb þ fðlT�ebÞð�F0:5 �vÞg=2N0:5
h i

ð2Þ

where Tf = flash temperature, Tb = bulk surface temperature, l =
coefficient of friction, T�e= equivalent temperature, b = dimensional
parameter for bulk heating, N = dimensionless parameter, �F = nor-
malized pressure, �v = normalized velocity.
Normalized pressure is defined as the pressure per unit
hardness:

�F ¼ F=AoH ð3Þ

where F = applied normal load, A = area of contact surface of pin,
H = hardness of the pin material.

�v , the normalized sliding velocity, is expressed as follows:

�v ¼ vro=a ð4Þ

where v = sliding velocity, ro = radius of pin, a = velocity of heat flow
sliding thermal diffusivity (m/s).

The bulk surface temperature is defined by the following
equation:

Tb ¼ To þ ðlT�b�F �vÞ=f2þ bðp�v=8Þ1=2g
h i

ð5Þ

where T� = equivalent temperature, b = lb/ro = dimensionless param-
eter for bulk heating, lb = linear diffusion distance = 4 mm, To =
initial temperature or sink temperature, T� is once again is defined
as the equivalent temperature for bulk heating which is expressed
as follows:

T� ¼ aHo=Km ð6Þ

where Km = thermal conductivity of the pins, Ho = hardness of the
pin material, a = velocity of heat flow sliding thermal diffusivity
(m/s).

Considering the value of l = 0.487, Km = 177 W/m K, a = 7.31 �
10�5, b = 1 and To = 24 �C, the flash temperature at different applied
load and sliding speeds for the Aluminium alloy was calculated and
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Fig. 4. Wear coefficient as a function of applied pressure of: (a) alloy and (b)
composite (sliding velocities: 0.52, 1.72, 3.35, 4.18 and 5.23 m/s).
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Table 1
Flash temperature (�C) for aluminium alloy.

Load, kg
(pressure, MPa)

Sliding speed (m/s)

0.52 1.72 3.35 4.18 5.23

1 (0.2) 28 (32) 37 (42) 50 (55) 55 (64) 62 (72)
2 (0.4) 30 (35) 44 (49) 59 (64) 67 (75) 78 (89)
3 (0.6) 32 (37) 48 (53) 68 (73) 77 (87) 90 (104)
4 (0.8) 33 (39) 52 (58) 74 (80) 86 (95) Seizure
5 (1.0) 34 (41) 55 (61) 80 (86) 98 (106)
6 (1.2) 35 (42) 58 (64) 86 (93) Seizure
7 (1.4) 36 (43) 61 (68) 91 (98)
8 (1.6) 37 (44) 64 (71) Seizure
9 (1.8) 38 (46) 66 (74)
10 (2.0) 40 (47) Seizure

Values in parenthesis denote the experimental temperature values.

R.N. Rao, S. Das / Materials and Design 31 (2010) 3227–3233 3231
reported in Table 1. Table 1 also included the experimentally ob-
served temperatures. It is noted that the experimental values are
in good agreement with the theoretically calculated value. The
maximum deviation of experimental values from the theoretical
ones is noted to be around 10–15%. This supports the reliability
of the test procedures and reproducibility of the test data.
3.5. Validity of seizure

Seizure will occur when the pin plastically indents the disk; that
occurs when �F ¼ 1. The equation of seizure is given by Tabor [24]:
Among all the equations proposed by Lim and Ashby [12], the Eq.
(7) of the seizure is given by

�F ¼ 1=ð1þ atl2Þ1=2 1� ðTb � ToÞ=20Tm ln 106=b�v
h i

ð7Þ

Heat distribution coefficientðatÞ ¼ 1=½2þ bðp�v=8Þ1=2� ð8Þ

where �F is the normalized pressure, at is the heat distribution coef-
ficient, l is the coefficient of friction, Tb is the bulk temperature (�C),
To is the initial temperature (�C), Tm is the melting temperature (�C),
b is the dimensional parameter for bulk heating, and �v is the sliding
velocity (m/s). Considering the value of l = 0.48, Nb = 152 �C, To =
24 �C, Tm = 660 �C, b = 1, a = 0.096 and sliding velocity �v = 180, the
value of �F from Eq. (7) for the aluminium alloy, at sliding velocity
of 3.35 m/s and applied pressure of 1.6 MPa, getting to be 0.907.
Similarly at a sliding speed of 0.52 m/s, 1.72 m/s, 4.18 m/s and
5.23 m/s at the point of seizure were calculated to be 0.995, 1.01,
0.968 and 1.03, respectively. These values are in good agreement
with the calculated values of �F or seizure, i.e. equal to 1.0. This also
demonstrates the fact of reliability and reproducibility of the test
procedures and the measured wear data in the present study.

Wear phenomena and transitions in wear mechanism over wide
ranges of load and sliding speed was first adopted [25] in studies of
the sliding wear of mild steel. It has been proposed by these inves-
tigators [26–28] that the ranges of normalized wear rate or wear
coefficient [29,30] are for different wear mechanisms for mild
and severe wear are 10�4–10�6 and 10�3–10�2, respectively. In
the present study normalized wear rate for the investigated mate-
rial under different load and sliding speeds were calculated and it
varies in the range of 10�4–10�5, the wear coefficients [8] were
also getting to be in the range of 10�4–10�5. However, it was found
that within the selected range of applied load and sliding speed,
the investigated materials get seized and the normalized pressure
�F for seizure point comes to be almost 1, which is a good agree-
ment with the theoretical value of �F. Thus there is a possibility of
transition of different wear mechanism from one to the others
within the selected applied load and sliding speed. In the present
study the wear coefficient of the order of 10�5 is considered as mild
wear and 10�4 is severe wear, taking strong support from worn
surfaces observation of SEM analysis [31,32].

The wear rate as a function of applied pressure in case of sliding
wear is expressed by Archard [21] law of wear equation, which
states that the wear rate increases linearly with increasing applied
pressure. This is primarily due to the fact that with increase in ap-
plied pressure, the penetration of hard asperities of the counter
surface to the softer pin surface increases and also the deformation
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and fracture of asperities of the softer surface increases. Again, on
the other hand more amount of softer material from the pin sur-
face get accumulated at the valleys between the asperities of coun-
ter surface resulting in decrease in asperity height of the counter
surface. This leads to reduction in cutting efficiency of counter sur-
face asperities. Again, with increase in applied pressure surface and
subsurface deformation and micro cracking tendency increases
[33]. However, when the applied pressure reaches to a critical va-
lue the frictional heating [34] becomes significantly high and thus
the localized adhesion of the pin surface with the counter surface
increases and also because of softening of the surface material
the penetration of the asperities increases significantly. Under such
conditions the material removal due to delamination of adhered
areas, micro cutting and micro fracturing increases significantly.
This leads to destruction of MML [9], which might be forming at
lower applied load at the initial period of sliding. Because of the
greater degree of softening of pin surface and considerable higher
amount of material transfer between the counter surfaces, the sur-
faces become smoother. This fact leads to greater degree of sliding
action and spreading of softer material on the specimen surface. As
a result the wear rate after transition load remains unchanged up
to certain applied pressure. But at the point of seizure, the temper-
ature increases significantly, so that the pin surface material gets
partially melted and this highly viscous material gets completely
adhered with the counter surface and subsequently removed read-
ily from the specimen surface in the form of flash. This leads to
sudden increase in wear rate to a significantly higher value, and
is identified as seizure of the specimen.

In general the wear coefficient decreases with increase in ap-
plied load before the specimen gets seizes. This is because the sur-
face is covered with more stable, smoother and harder MML, which
leads to the generation of fewer wear particles, the rise in temper-
ature also more at higher applied load, which makes the material
more plastic [9,16]. This is also one cause of the lower wear parti-
cles generation. Some of the particles that regenerated during slid-
ing may also become compacted and lead to a further decrease in
K. The value of K decreases with increase in sliding speed before
the material seizes. This is also because of the greater plasticity
due to higher frictional heating and formation of a more stable
MML over the specimen surface [35]. At seizure, the MML becomes
unstable and fresh material is exposed to the counter surface. Be-
cause of the high temperature, the freshly exposed material be-
comes fused in localized region and adheres to the counter
surface, leading to the generation of more wear particles or the
transfer of more softer Al alloy matrix to the counter surface [8].
This leads to a higher value of K during seizure.

An attempt has been made to discuss the results obtained on
the microstructure in as cast and heat treated conditions of alloy
and composites. In the discussion of microstructure emphasis has
been given on the distribution of reinforcing phase and intermetal-
lic precipitates in alloy and composites in as cast and heat treated
conditions and interfacial characteristics between matrix and rein-
forcing phase [36]. The microstructure of as cast aluminium alloy
shows Al dendrites and secondary intermetallic phases around
the dendrites. In the present study the alloying elements like Zn,
Mg, Cu, in the alloy are noted to be higher than that of their solu-
bility limit. As a result during casting the intermetallic phases like
MgZn2, MgZn, AlZn, Al2Mg3, Al2CuMg, etc. are formed around the
dendrites, these phases have been confirmed by X-ray diffraction
study [37]. After heat treatment, the dendrite structure become
more uniform with equiaxed grain structure, where as intermetal-
lic precipitates distributed both in grain boundaries and within the
grains. The precipitates along the grain boundaries are noted to be
coarser and more elongated; whereas the precipitates within the
grains are noted to be much finer. This is primarily attributed to
higher diffusivity of elements along the grain boundaries as com-
pared to that in the grains. The higher magnification micrograph
depicted that in as cast condition; some of the precipitates along
the interdendritic region are of eutectic type (Fig. 2). However,
homogenization treatment and subsequent aging leads to dissolu-
tion of eutectic phase and formation of uniformly distributed fine
intermetallic precipitates in the matrix. The nature of phases in
the matrix and in composite system is noted to be almost same
as that of virgin alloy. The presence of SiC particle leads to thermal
mismatch stress in the surrounding matrix which in turn resulting
in increase in dislocation density within the matrix. Increased dis-
location density increases the solubility limits of the alloying ele-
ments and also to some extent influences the precipitation
characteristics. As a result, in composite materials formation of
some of the intermetallic precipitates gets suppressed. In this case
only the precipitates of intermetallic phase of Al, Zn and Mg are
formed. The SiC particles are more or less uniformly distributed
within the matrix (Fig. 2c) and these particles are trapped within
the primary aluminium dendrites instead of interdendritic region.
This is primarily because of very less amount of interdendritic
phase and the dimension of interdendritic region is comparably
less than that of the particle diameter. The interface between SiC
particle, and Al matrix acts as nucleating agent for the intermetallic
precipitates during heat treatment and thus large amount of pre-
cipitates of relatively coarser size are identified at the interfacial
region (Fig. 2d). Because of higher dislocation density around the
reinforcing particle, the growth of precipitates are higher in these
regions and as a result relatively coarser precipitates are found in
theses areas. This signifies inhomogeneous precipitation in com-
posites as compared to that in alloy. However, it is generally found
that intermetallic precipitates are formed either in as cast/heat
treated alloy or in composites.
4. Conclusions

From the experimental results following conclusions can be
drawn:

1. Wear coefficient decreases with increasing applied pressure
reaching to a minimum value and then again increases when
the applied pressure reached near to the seizure of the
specimen.

2. The transition load and speed is increased when it goes from
one region to the other due to addition of SiC particles.

3. Reliability of sliding wear test procedure was examined by
comparing the measured wear rate data with calculated wear
rate by Archard equation at different loads and sliding speeds.
It is noted that the measured values are in good agreement with
the theoretically calculated value. The maximum deviation of
experimental values from the theoretical ones is noted to be
around 10–15%. This supports the reliability of the test proce-
dures and reproducibility of the test data.

4. The reliability and reproducibility of tests were further sup-
ported through the comparison of measured normalized pres-
sure �F and theoretically calculated �F.
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