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ABSTRACT 

The present work aims to study the effect of SiC particles addition on the 

microstructural, mechanical, and tribological properties of Al/SiC composites 

produced by hot compaction powder metallurgy technique. High-energy planetary 

ball milling was used for mixing the pure Al powder with different SiC particles 

content of 2.5, 5, 7.5, and 10 wt.% at a speed of 350 rpm for 12 h. A hot compaction 

technique was used to produce the present Al/SiC composites at a pressure and 

temperature of 900 MPa and 550 ºC, respectively. Theoretical, actual, and relative 

densities as well as porosity percentages were measured. Scanning electron microscopy 

(SEM) was used to study the microstructural observations of present composites. 

Mechanical properties tests, which include microhardness and compression tests, were 

conducted at room temperature to estimate the Vickers microhardness number and 

ultimate compression strength of the present Al/SiC composites. Moreover, wear rate 

and friction coefficient tests, as tribological properties, of Al/SiC composites were 

investigated under dry sliding conditions by a pin-on-disc test rig.  

 

Based on the experimental results, all the mechanical and tribological properties 

showed significant improvement of pure Al with gradually increasing SiC content up 

to 10%. Relative density enhanced and reached the highest value of 98 % at 0.5 wt.% 

SiC content. Also, the microstructure examination showed that the dispersion of SiC 

particles within the Al matrix was good and uniform. Hence, Vickers microhardness 

number and ultimate compressive strength results of pure Al were enhanced by 66.5, 

and 50.53 %, respectively at SiC content of 5 wt.%. Moreover, the wear rate 

characteristics of Al/7.5 wt.% SiC composites were improved by 47.3, 47.6, and 40.9 

% at applied loads of 5, 10, and 15 N, respectively compared to pure matrix Al. 

Finally, the friction coefficient of pure Al was improved and reached their optimum 

values at the SiC content of 5 wt.% under applied loads of 5, 10, and 15 N. 
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INTRODUCTION 

Metal matrix composites (MMCs) are advanced materials that consist of a metal 

matrix reinforced with other materials, often in the form of particles, fibers, or 

whiskers, [1–3]. These materials are designed to combine the properties of metals with 

the enhanced mechanical, thermal, and electrical properties of the reinforcement 

materials, [4, 5]. The matrix in MMCs is typically a metal, such as aluminum, 

titanium, or magnesium, [6- 8]. The reinforcement materials can be ceramics, carbon 

fibers, silicon carbide (SiC), boron carbide B4C, or other materials, [9-12]. These 

reinforcements are chosen based on the desired properties, such as increased strength, 

stiffness, wear resistance, and high-temperature performance, [13, 14]. The MMCs 

can be fabricated through various methods, including powder metallurgy, casting, 

and in-situ techniques, [15, 16]. Manufacturing technique depends on the specific 

composite design and desired properties, [17]. MMCs propose a range of 

advantageous properties, involving high strength-to-weight ratio, enhanced wear 

resistance, improved stiffness, and excellent thermal stability. They are applied in 

automotive, and electronic components, [18]. Also, MMCs are used in aircraft 

components to reduce weight while maintaining strength and durability such as 

engine parts, landing gear, and structural components, [19, 20]. MMCs can be found 

in high-performance car components like brake discs and engine parts. Moreover, 

MMCs can be used in heat sinks and electronic packaging to dissipate heat effectively, 

[21].  

 

The main challenges in working with MMCs include production costs, limited designs 

for specific applications, and potential difficulties in achieving a good bond between 

the matrix and the reinforcement, [22]. MMCs continue to be an area of active 

research and development, with ongoing efforts to improve their properties, reduce 

production costs, and expand their applications in various areas such as throttle valve. 

Recently, the high demands for new technologies have toward the current production 

procedures requiring new equipment, either to decrease costs or optimize the 

products operation, [23]. There is an increase in demand and need for advanced 

materials to obtain desired properties.  MMCs  reinforced by ceramics  are very 

promising materials for automobile, aerospace, and defiance applications due to 

excellent combination of properties, [24]. One of the well-known methods of MMNCs 

fabrications are the powder metallurgy technique which has an excellent distribution 

in the material than casting process, [25, 26].  MMCs with high stiffness and specific 

strength could be used in applications in which saving weight is an important factor.  

 

Excellent wear resistance, along with raises specific strength also supports MMNCs 

use in brake parts, the automotive engine, and aircraft, excellent mechanical 

properties, low cost, ductility, and wide range of applications, [27, 28]. Aluminum is a 
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very important metal whose application and use are common industrially in 

engineering and product manufacturing. Aluminum is indeed a crucial metal with 

widespread industrial applications in engineering and product manufacturing due to 

its unique combination of properties. Some of the key characteristics that make 

aluminum a popular choice include its low density, high strength-to-weight ratio, 

corrosion resistance, electrical conductivity, and recyclability, [29]. Here are some of 

the common applications of aluminum in various industries, Aluminum is extensively 

used in the aerospace industry for manufacturing aircraft structures, including 

airframes, wings, and engine components. Its lightweight nature helps reduce fuel 

consumption and improve overall efficiency, [30]. Aluminum is employed in 

automotive manufacturing to reduce vehicle weight, thereby improving fuel 

efficiency, and reducing emissions. It is used in the production of engine blocks, 

transmission cases, wheels, and body panels, [30]. Aluminum is used in the 

construction industry for windows, doors, curtain walls, and structural components 

due to its corrosion resistance and ease of shaping. It's also commonly used in 

lightweight scaffolding and access systems, [31]. Aluminum is used in the construction 

of ships, trains, and bicycles due to its lightweight and corrosion-resistant properties. 

It's also employed in the marine industry for boat hulls and components, [32] .  

Aluminum's high electrical conductivity makes it ideal for electrical transmission 

lines and conductors. It's also used in heat sinks for electronic devices to dissipate heat 

efficiently,  [33].  

 

Some medical devices and equipment are made from aluminum due to its 

biocompatibility, corrosion resistance, and ease of sterilization, [34].  Aluminum can 

be alloyed with other elements to enhance its properties. Some common aluminum 

alloys include the 6061-T6 and 7075-T6 alloys, which are known for their high 

strength and durability, [35]. The versatility of aluminum and its wide range of 

applications make it one of the most important metals in modern industry. Its use 

continues to grow as industries seek lightweight, durable, and environmentally 

friendly materials for various applications, [36]. Aluminum Matrix Composites 

(AMCs) are a subset of Metal Matrix Composites (MMCs) in which aluminum serves 

as the matrix material, [37]. These composites are created by incorporating high-

strength and high-stiffness reinforcement materials into an aluminum alloy matrix, 

[38]. The goal is to combine the lightweight and corrosion-resistant properties of 

aluminum with the enhanced mechanical properties offered by the reinforcement 

phase, [39].   

 

Al MMCs normally fabricated by powder metallurgy, spray co-deposition, diffusion 

bonding, spark plasma sintering, or liquid casting techniques, which fabricate a 

reinforced Al form with improved mechanical properties compared to the pure Al 

alloy, [40- 45]. Although particulates are homogenously distributed over liquid metal 

at the liquid casting technique, this method is cost effective, [46]. Moreover, powder 

metallurgy route is preferred to fabricate Al MMCs, whereas the ball milling is used 

to blend the Al with reinforcement materials. Then, powders were heated and 

compacted in a die to fabricate Al MMCs, [47].  Al MMCs could be enhanced with 

various fillers, such as boron carbide (B4C), alumina (Al2O3), titanium carbide (TiC), 
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tungsten carbide (WC), carbon nano tubes (CNTs), silicon nitride (Si3N4), graphite 

(Gr), titanium dioxide (TiO2) silica (SiO2), aluminum nitride (AlN), and silicon 

carbide (SiC), [49- 57]. The use of alumina and silicon carbide (SiC) as ceramic 

reinforcements in aluminum matrix composites (Al MMCs) is quite common due to 

their advantageous properties, [58]. When silicon carbide or alumina particles are 

incorporated into aluminum alloys, they enhance the strength and specific stiffness of 

the resulting composite, [59]. This makes the material stronger and more rigid than 

the base alloy.  

 

SiC is known for its excellent wear resistance, [60]. This property is beneficial in 

applications where the composite is exposed to abrasive wear. This makes it an 

attractive choice for reinforcing materials, [61]. The addition of SiC can lead to 

improvements in various mechanical properties of the composite, including Young's 

modulus (a measure of stiffness), tensile strength, ductility, and fracture toughness. 

These improvements are highly valuable in engineering applications, [62]. Ceramic 

reinforcements are typically used at the micro-level. This means that the SiC or 

alumina particles are very fine, and they are dispersed within the aluminum matrix 

to achieve the desired material properties, [63]. Some ceramic reinforcements, 

including SiC, can enhance the machinability of the composite. This is important for 

manufacturing and shaping components from the material, [64]. 

 

Accordingly, some challenges subjected to throttle valves as wear and low mechanical 

properties. So, to improve tribological and mechanical properties of throttle valves, 

we are scattering and dispersing different weight fraction contents of x wt.% SiC 

inside aluminum. The incorporation of silicon carbide as ceramic reinforcements in 

aluminum matrix composites offers a wide range of advantages especially via Powder 

Metallurgy (PM) method, including enhanced strength, wear resistance, and 

improved mechanical properties. These composites are used in various applications 

such as throttle valve where these properties are highly valuable. 

 

MATERIALS AND EXPERIMINTS 

Materials 

In this work, the present MMCs composed of pure matrix Al reinforced with various 

SiC particles contents. The matrix material composed of pure Al powder with an 

average size of 50 µm, which obtained from El-gomhouria Chemicals Company, 

Egypt. The reinforcement material was SiC particles with an average size of 20 µm. 

It was supplied by Marjan Chemicals Company, Egypt.    

 

Specimens Preparation 

Al/SiC MMCs preparation involves material collection to obtain specimens with 

different weight fractions (wt. %) of SiC. The main purpose of SiC addition to Al 

metal was to enhance the strength of the produced material, [65]. To remove any 

powder clusters and get more homogeneity, amounts of pure Al with 2.5, 5, 7.5, and 

10 wt.% of SiC particles were mixed by PQ-N2 planetary ball milling machine at 350 

rpm for 12 h with ball to powder weight ratio of 15:1. Then, the composites were 
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compacted at 550 ºC in a uniaxial press at 900 MPa. Figure 1 shows the composites 

preparation steps, and Table 1 shows the prepared samples compositio 

 

Table 1 Composition of the prepared samples. 

Samples 

No. 

Materials content 

Al, wt.% SiC, wt.% 

1 100 0 

2 97.5 2.5 

3 95 5 

4 92.5 7.5 

5 90 10 

 

 

Fig. 1 Composites preparation steps. 
 

Characterizations of Al-SiC Composites. 

Density of Al-SiC Composite. 

The actual density of the present composites was measured according to Archimedes’ 

principle, as following: 

𝐀𝐜𝐭𝐮𝐚𝐥 𝐃𝐞𝐧𝐬𝐢𝐭𝐲 =
𝑾𝒂

 𝑾𝒂−𝑾𝒘
  gm/cm3  (1) 

Where, 𝑾𝒘  and 𝑾𝒂 are the sample weight in water and air, respectively. 

The rule of mixture was also used to calculate the theoretical density (Dth) of the 

present composites, as following: 
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𝟏

 𝑫𝒕𝒉
 = 

𝒘𝒕.% 𝑴

 𝑫𝑴
 +  

𝒘𝒕.% 𝑹

 𝑫𝑹
   gm/cm3  (2)     

 Where, wt. % M and wt. % R is weight fraction of matrix and reinforcement, 

respectively; DM and DR are the density of matrix and reinforcement, respectively. 

Relative density was determined by dividing the actual density by theoretical density. 

 

Microstructure Examination of Al-SiC 

 SEM instrument with energy dispersive spectroscopy (EDS) was used to study the 

characteristics of morphology of grains on metallographic polished samples. 

Moreover, to examine if there are any other formed phases during the hot compaction, 

the microstructure characterization studies of Al–SiC composite specimens were 

evaluated by X-ray diffraction (XRD). 

 

Mechanical Properties 

Surface Microhardness 

Vickers microhardness test was performed for the present composites using a load of 

500 gf for 15 seconds as the dwell time of the indenter on the sample surface according 

to ASTM E384-99. An average of six readings along the cross-section polished surface 

of the samples were reported. VHN was estimated as follows:  

𝑽𝑯𝑵 = 𝟏. 𝟖𝟓𝟒 (
𝑷

𝒅𝟐)              (3)  

Where, P is the applied load, gf, and d is the indentation mean diagonal length, µm. 

 

 

Compression Test 

A compression test was performed to obtain the ultimate compressive strength of the 

present composites. The compression test was conducted using a universal testing 

machine at room temperature according to ASTM D-695 standard. The dimensions 

of the test sample were 10.4 mm in diameter and 10 mm in length, and the crosshead 

speed was kept at 1.5 mm/min. 

 

Tribological Properties 

Wear Rate and Friction Coefficient Tests 

Dry sliding wear rate and friction coefficient tests were conducted using a pin-on-disk 

test rig according to G99 standard. Samples were polished and cleaned with ethanol 

before and after the testing to eliminate any impurities. The sample was used as a pin 

and the AISI 52100 steel (with the hardness of 63 HRC) was used as a sliding disk. 

Wear and friction tests were conducted under applied loads of 5, 10, and 15 N at 

sliding speed of 1.2 m/s. The wear rate was determined by weighting the resulting 

debris after sliding distance of 360 m. The friction force was measured during the 

wear test by a load cell of 40 Kg, and it was recorded by a calibrated data logger every 

one millisecond. Then, the friction coefficient was calculated by dividing the friction 

force by the applied normal load. Each sample was tested at least three times in the 

tribological tests, and the readings were averaged to obtain accurate results. 
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RESULTS AND DISCUSSION 

Microstructure Estimations 

SEM images of consolidated specimens containing different SiC particles contents of 

2.5, 5, 7.5, and 10 wt.% were displayed in Fig. 2 a, b, c, and d, respectively. SEM 

characterization was conducted for the specimen containing 10  wt.% SiC. These 

images show the microstructure of the consolidated specimens. Microstructure refers 

to the arrangement of grains, phases, and distribution of SiC particles within the 

aluminum matrix, which is a crucial factor that affects the properties of the material, 

such as mechanical strength and wear resistance. The microstructure shown in Fig. 2 

reveals a grainy structure in the consolidated specimens. This grainy structure 

represents the arrangement of aluminum and SiC particles within the composite 

material.  

 

As the SiC particles content increases up to 5 wt.%, it is noted that the grain size of 

the Al-SiC composite becomes finer, as shown in Fig. 5 b. This suggests that the 

addition of SiC particles refines the grain structure of the aluminum matrix. SiC has 

a positive effect on the mechanical properties of the composite. Therefore, smaller 

grains result in more grain boundaries. The increase in the number of grain 

boundaries is often associated with improvements in the mechanical properties, such 

as increased strength, hardness, and toughness. The microstructure analysis also 

indicates the presence of porosity in the consolidated specimens. This porosity is likely 

a result of the hot compaction process used during the fabrication of the composite 

material.  

 

Reducing porosity is important for achieving the desired mechanical properties, as 

excessive porosity can weaken the material. Micro-voids are detected in all the 

consolidated specimens even in the one that is free of reinforcement, as indicated in 

Fig. 2 a. Reinforcement of the Al metal matrix with ceramic SiC particles often lead 

to the formation of voids and pores. This phenomenon is related to the significant 

difference in surface energy between metals and ceramics. The presence of these voids 

can affect the mechanical properties of the composite material. The arbitrary shape 

of the ceramic phase affects the number of voids in the composite during the 

compaction process. Irregularly shaped ceramic particles create spaces or voids 

within the material, affecting its overall density and properties. Also, Fig. 2 indicates 

that the increase in content of SiC particles can facilitate the tendency to form macro-

sized voids. This means that as the concentration of SiC particles increases, the 

likelihood of larger voids or pores forming within the composite material also 

increases, as shown in Fig. 2 d.  

 

In summary, increasing the weight percentage of SiC in the Al-SiC composite results 

in a finer grain structure, which in turn, leads to more grain boundaries and enhanced 

mechanical properties. However, the presence of porosity needs to be addressed to 

optimize the material's quality and performance. Proper manufacturing and 

processing techniques can help minimize porosity and maximize the benefits of SiC 

reinforcement in the composite.   
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EDAX analysis, as indicated in Fig. 2 e, shows the grainy structure of Al- 10 wt. % 

SiC composites.  EDAX is used to study the grainy structure of the Al-SiC composites, 

to reveal the exact percentage of silicon, aluminum, and any other elements present 

in the composite. It can reveal information about the distribution of elements within 

the grains and at grain boundaries. This information is critical for understanding the 

microstructure and mechanical properties of the composite material. If the SiC 

content is expected to be 10 wt.% in a particular sample, EDAX can confirm whether 

this target percentage has been achieved. Also, as indicated in Fig. 2 e, during the hot 

compaction process, there is no new element developed. The XRD patterns of the Al-

SiC composite were analyzed in Fig. 3. The XRD patterns reveal the presence of SiC 

phases in the composite. This means that the SiC particles have been successfully 

incorporated into the Al matrix. 
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Fig. 2 SEM micrograph of Al/SiC composites: (a) 2.5, (b) 5, (c) 7.5, (d) 10 wt.% SiC 

particles, and (e) EDAX analysis of Al/10 wt.% SiC particles. 

 

Fig. 3 XRD patterns of the Al- SiC composites with different weight fraction (wt.%) 

contents . 

As the SiC particles content was increased up to 10 wt. %, the intensity of the SiC 

peaks in the XRD pattern gradually increases. This indicates that the concentration 

of SiC particles in the composite is higher as the SiC content increases. The 

description also mentions that the Al peak becomes less broad with increasing SiC 

particles content. This may be due to the aluminum phase in the composite becoming 

more defined and crystalline as more SiC is added. The broadening of peaks often 

indicates smaller or less defined crystalline structures, so the narrowing of the Al peak 

suggests improved crystal structure with increased SiC content. The XRD analysis 

indicates that by raising SiC particles as weight fraction of in the composite, the SiC 

peaks become more intense, and the aluminum peak becomes narrower and more 

defined. This suggests a better incorporation of SiC into the composite and a more 

crystalline structure for the aluminum phase.  

Densification Estimation  

Fig. 4 illustrates the effect of SiC content on the relative density of Al matrix. As the 

SiC content in the composite material increases, the relative density of the Al matrix 

decreases. This may be due to the increased porosity at the SiC grain boundaries 

within the Al matrix. Additionally, as SiC content increases, some agglomerations or 

clumping of SiC particles may occur within the composite. These agglomerations can 

lead to the formation of internal voids or gaps in the material. These voids further 

reduce the overall density of the composite, as they represent areas where the material 

is less dense. In general, the decrease in relative density is due to the combination of 

the lower density of Al compared to SiC, and the presence of internal voids or gaps 

caused by SiC agglomerations. This information is valuable in understanding how the 

composition of a composite material affects its overall density and, by extension, its 

properties and performance. 
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Fig. 4 Relative density and porosity percentages of Al-SiC composites. 

Microhardness and Compression Tests Results  

Microhardness measurements are a useful technique for assessing the hardness of 

materials on a small scale, typically at the micro or nano level. When it comes to Al-

SiC composites, micro hardness testing can provide valuable information about the 

material's mechanical properties. Actual results for microhardness of Al–SiC 

composites were exposed in Fig. 5. The microhardness number of the composites 

increases as the content of SiC increases up to 5 wt.%. The addition of SiC helps in 

refining the grain structure of the composite. Smaller grains typically result in 

increasing hardness. SiC particles possess significantly higher hardness properties 

compared to pure Al.  

 

Therefore, the presence of SiC in the composite also contributes to the overall increase 

in hardness. On the other hand, as the SiC content in the composites increases beyond 

5 wt.%, the hardness of the aluminum matrix decreases. This is likely due to several 

factors, including agglomeration of SiC particles observed in these composites, as 

shown in Fig. 2 c. Agglomeration leads to non-uniform distribution and may result in 

areas of reduced hardness. The increase in crystalline size is mentioned as a 

contributing factor to the lower strength of these composites. Larger crystalline may 

reduce the overall hardness of the material. The mechanical properties of Al/SiC 

composites were influenced by the SiC content. An optimal balance of these 

constituents, particularly up to 5 wt.% SiC, results in improved hardness due to grain 

refinement and the intrinsic hardness of SiC. Beyond this point, the agglomeration of 

SiC and increased crystalline size in the matrix can lead to a reduction in hardness 

and strength. 
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Fig. 5 Microhardness values as a function of SiC content. 

The compression test of the present Al/SiC particles composites were conducted at 

room temperature using universal testing machine. The stress-strain curves resulted 

from compression test were plotted to estimate the ultimate compressive strength of 

the composites, as indicated in Fig. 6. 

 

Fig. 6 Compression stress-strain curves of the present Al/SiC composites. 
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Fig. 7 shows the ultimate compressive strength results of the present Al/SiC 

composites versus SiC particles content. The ultimate compressive strength at 5 wt. 

% SiC has the highest compressive strength value compared to other composites, as 

displayed in Fig. 7. This may be due to the lower porosity of this specimen than the 

other ones. The ultimate compressive strength rises via decreasing the porosity and 

increasing both the density and Al-content. The porosity of Al-SiC composite 

increases by increasing SiC content that is considered as an appropriate site for 

growth and crack nucleation where the stress concentrate, [66].  

 

 
 

Fig. 7 Ultimate compressive strength of the present the present Al/SiC composites. 

 

The tribological properties that were studied on the present composites were wear 

rate and coefficient of friction. Wear rate and friction coefficient of pure Al and its 

composites were performed under dry sliding conditions using pin-on-disk test rig. 

Wear rate results as a function of applied loads were introduced in Fig. 8. As shown 

in Fig. 8, the wear rate gradually increases significantly with increasing applied loads 

up to 15 N. This may be due to the increased penetration of the hard disk asperities 

into the tested specimen during increased loading. Moreover, the rate of pure Al 

decreases with increasing SiC particles content up to 7.5 wt.% under applied loads of 

5, 10, 15 N. This may be attributed to the increased surface resistance to abrasion 

because SiC particles are an abrasive ceramic material with high abrasion resistance. 

It is worth noting that there is an inverse relationship between the hardness number 

and the wear rate, [67]. Therefore, composites with a high hardness number have 

lower wear rates compared to composites with a lower hardness number. 

 

The friction force of the present composites was measured by a load cell of 40 kg and 

recorded every 1 millisecond by a calibrated data logger. The friction coefficient was 

then calculated by dividing the friction force by the applied load. Therefore, the 

results of the friction coefficient of pure Al and its composites as a function of the 

applied loads were then presented in Fig. 9. 
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The friction coefficient of pure Al enhanced with increasing SiC content up to 10 

wt.%. The best improvement in friction coefficient was achieved at 5 wt.% SiC 

particles content. Moreover, the significant improvement in the friction coefficient 

results can be attributed to the self-lubrication generated by the carbon present in the 

SiC particles. 

 

Also, it is worth noting that the surface mechanical properties have an important 

effect on improving the friction coefficient of the present composites. Therefore, the 

lowest value of the coefficient of friction was obtained at a SiC content of 5 wt.%. 

Because the highest value of hardness number and ultimate compressive strength is 

achieved at 5 wt. % SiC content. 

 

In addition, the transfer film formed between the tested sample and the sliding disk 

has a prominent role in reducing the friction coefficient because it contains self-

lubricating carbonaceous materials. After increasing the SiC particles content up to 

10 wt.%, it was observed that the friction coefficient gradually increased. This may 

be because SiC particles agglomerate inside the composites, leading to poor 

wettability between Al and SiC particles, thus increasing the coefficient of friction. 

 

 

Fig. 8 Wear rate of Al-SiC composites. 
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Fig. 9 Friction coefficient of the present Al/SiC composites. 

 

CONCLUSIONS 

The present work is summarized in studying the mechanical and tribological 

characteristics of Al/SiC nanocomposites prepared by a hot-compaction powder 

metallurgy technique. SiC particles were added in different concentrations of 0, 2.5, 

5, 7.5 and 10 wt.%. Al and SiC particles were mixed by PQ-N2 planetary ball milling 

machine at 350 rpm for 12 h to obtain the homogenous composites. All composites 

were produced at pressure of 900 MPa and temperature of 550 °C. Hence, the relative 

density, microstructure, and mechanical and tribological properties of the present 

composites were examined. After that, the present work could be concluded in the 

following below: 

1. With increasing SiC contents, the relative density of the present composites 

decreased compared to the unreinforced specimens. 

2. With increasing SiC contents up to 5 wt.%, the grain size of the Al-SiC 

composite is more fine compared to the other SiC contents. 

3. At a compaction pressure 900 MPa and temperature 550 ºC, the relative 

density enhanced up to 98%. 

4. The relative density decreased with increasing SiC composite at 5 wt.%.  

5. The fabricated sample at 5 wt.% SiC has a homogeneous microstructure with 

any imperfections.  

6. The microhardness value was increased with increasing SiC content at 5 wt.%.  

7. Ultimate compressive strength of the composite containing 5 wt.% SiC was the 

highest, compared to the other composites. 

8. The wear rate decreased with increasing the SiC content up to 7.5 wt.% at 

applied loads of 5, 10, and 15 N compared to the other SiC contents. 

9. Wear rate characteristics of Al/7.5 wt.% SiC composites were improved by 

47.3, 47.6, and 40.9 % at applied loads of 5, 10, and 15 N, respectively compared to 

pure matrix Al. 
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10. The friction coefficient of the pure matrix Al was reduced by 24.56, 30.42, and 

38.53% under applied loads of 5, 10, and 15 N, respectively after increasing the SiC 

content up to 5 wt.%.  
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