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ABSTRACT 

 Composites are most successful materials used for aerospace, automotive and structural industries. Metal 

composites possess significantly improved properties, including high tensile strength, toughness, hardness, low 

density and good wear resistance compared to alloys. An investigation on aluminum alloy Al7075 reinforced with 

10% silicon carbide has been increased high strengthto low density. Among various reinforced materials silicon 

carbide is one of the most inexpensive and low density reinforcement. Composites have various physical and 

mechanical properties are widely used in automotive and spacecraft applications. The study of composite is to 

investigate the mechanical behavior and microstructure of material. Composites are processed by stir casting. 
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INTRODUCTION 
 Metal matrix composites (MMC) is a material which consists of metal alloys reinforced with continuous, 

discontinuous fibres, whiskers or particulates, the end properties of which are intermediate between the alloy and 

reinforcement  These materials have remained the focus of attention of aerospace, automobile and mineral 

processing industry because of several advantages they offer which include high strength to weight ratio, elevated 

temperature toughness, low density, high stiffness and high strength compared to its monolithic counterpart (the 

original alloy). The particle reinforced metal matrix composites (PRMMC) satisfy many requirements for 

performance driven applications with specific required properties for specific application. The commonly used 

reinforcing materials are silicon carbide, aluminium oxide and graphite in the form of particles and whiskers. 

 By carefully controlling the relative amount and distribution of the ingredients constituting a composite as 

well as the processing conditions, MMCs can be imparted with a tailored set of useful engineering properties which 

cannot be realized with conventional monolithic materials. Composite materials are attractive since they offer the 

possibilityof attaining property combinations which are not obtained in monolithic materials and which can result 

in increased strength, decreased weight, higher service temperature, improved wear resistance, higher elastic 

modulus, controlled coefficients of thermal expansion and improved fatigue properties. The quest for improved 

performance has resulted in a number of developments in the area of MMC fabrication technology. These include  

both the preparation of the reinforcing phases and the development of fabrication techniques. 

 

2. MATERIALS AND METHODS 

 The matrix material used in the experimental investigation was an aluminum alloy (7075) whose chemical 

composition is listed in Table 1. It therefore has a low melting point 630°C. Aluminium alloy in its unmodified 

state is extensively used in sand casting and die-casting. The molten metal has high fluidity and solidifies at constant 

temperature. 
Component Al Mn Si Cr Fe Mg Ti Cu Zn 

Weight% 87.1-91.4 2.1-2.9 0.4 0.18-0.28 5 3 0.2 1.2-2.0 5.1-6.1 

2.1. Reinforcement material: Silicon carbide of size75μm, 88μm, 105μm and 250μm are added in aluminium 

metal matric as reinforcement and material is fabricated using stir casting method. 

2.2. Tensile Strength: The tensile tests were conducted on servo hydraulic UTM at room temperature. The samples 

were prepared according to ASTM E8M. The tensile properties of the alloys were determined by performing the 

tension test on standard cylindrical tensile specimens. A typical tensile specimen as per ASTM standard is shown 

in Fig 1. 
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Fig.1.Tensile Specimen as per ASTM standard 

 

2.3. Hardness testing: Micro hardness and Macro Hardness was calculated by using Zwick/Roell Micro Vicker’s 

hardness testing machine and Rockwell Hardness Testing Machine. A precision diamond indenter is impressed on 

material at a load of 50 grams for 10 seconds. In order to avoid the segregation effect of the particles, fifteen 

readings were taken for each sample and the average value is reported. 

 

3. RESULTS AND DISCUSSION 

3.1. Microstructure evaluation: The microstructure of the specimen viewed using “scanning electron microscope” 

is given below. 

  
Fig.2.SEM image of al7075 composite Fig.3.Comparison between alloy and composite 

 

3.2. Microhardness: Hardness measurement: measured in micro hardness tester. 

Load: 0.5 kg  Dwell time: 10 sec Unit: Vickers Written as: H.V. @ 0.5 kg load. 

Location 1: 187.5 H.V. @0.5 kg load. Location 2: 187.6 H.V. @0.5 kg load. Location 3: 185.3 H.V. @0.5 kg 

load. (Measured randomly) Average: 186.8 H.V @0.5 kg load. 

Table.1.The above values are listed as table 
Sample Location 1 Location 2 Location 3 

1 187.5 187.6 185.3 

2 186 187.4 185.5 

3 185.1 188 184.5 

3.3. Macrohardness: Macro hardness of al7075 composite was measured using Rockwell hardness testing 

machine and the average value is found to be 94 RHN(Rockwell hardness number) 

3.4. Wear strength: The result for wear strength is shown below 

 

  

Fig.4.Wearvs times Fig.5.Coefficient of friction vs time 
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Fig.6.Friction force vs time Fig.7.Temperature vs time 

3.5. Tensile strength: The graph between stress and strain is shown below 

  
Fig.8.The graph between stress and strain   Fig.9.Graph between load vs displacement 

The ultimate tensile strength was 0.164kN/mm2, Elongation was 4.925%, The yield strength was 0.164kN/mm2, 

UTS OF AL7075 alloy was 150 N/mm2, Whereas UTS OF AL7075 composite is 165 N/mm2. 

 

4. CONCLUSION 

Al 7075-sic composite is fabricated by stir casting arrangement with proper distribution of SiC particles 

all over the specimen. Various conclusions were drawn based on the different experimental tests: 

a. Microstructure of the specimen shows the SiC particles are at some locations present as clusters and at other 

locations present in even distribution. 

b. The particles have seemed to occupy the grain boundary of the aluminium solid solution grains. 

c. Micro hardness of Al7075 composite was seems to be increased when compared with conventional Al7075 alloy. 

d. The density of the composites decreased with addition of SiC content. Hence these light weight composites can 

be used when weight of an object maters as like in the automobile, aero and space industries. 

e. Ultimate tensile strength of the composites increasing with addition of SiC particle and Al7075  composite with 

10% Sic have high wear strength when compared with conventional alloy 
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