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Abstract: In the records of substances, the layout and production procedures of the composite substances is 

the maximum superior thing. Steel, aluminum, magnesium, copper, plastics are the substances utilized in 

car industries for making numerous components and components in numerous industries. These substances 

are strong, stiff, have excellent formability. But, there are some obstacles with those substances as negative 

corrosion resistance, extra weight, negative warmth dissipation capability, low tensile power and low 

hardness. These obstacles can additionally cause harm the unique element and wishes a replacement once 

more and once more. To overcome those problems, the improvement of composite substances in addition to 

the related layout and production technology is one of the maximum essential advances in the records of 

substances. Composites are aggregate of substances having mechanical and bodily houses which may be 

tailor-made to satisfy the necessities of a specific application. These particular traits of composites offer the 

mechanical engineer with layout possibilities not feasible with traditional monolithic substances. The Metal 

Matrix Composites (MMCs) are essential substances that are now used widely, with inside the aerospace 

enterprise in addition to in a big and growing range of mechanical engineering applications, together with 

inner combustion engines, gadget components, aircraft systems and mechanical components, together with 

brakes, power shafts, flywheels, tanks because of its outstanding houses. Zinc casting alloys are flexible 

engineering substances due to its excessive effect power in comparison to different alloys and best zinc 

alloys offer excellent power alongside the sturdiness to the fabric. Also, Zinc alloys are possible matrix 

substances attributable to their excellent put on houses, decrease casting temperatures and decrease cost. 

The reinforcements just like the silicon carbide powder in training of Zn primarily based totally MMCs 

offers fabric the more power, more hardness, outstanding chemical resistance, low thermal growth and 

excessive thermal conductivity. Hence, on this paper Zn-SiC metallic matrix composite is fabricated with 

the aid of using various the share of silicon carbide and the improved mechanical properties are studied. 
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I. INTRODUCTION 

Zinc [Zn]: 

Zinc aluminum (ZA) combinations were discovered to be unrivaled materials as contrasted and materials like metal, 

bronze, cast iron, similar to their high protection from higher friction, high pliable and weakness power, greater burden 

conveying limit and hardness, thickness, cost effective[1]. Tribological and physical properties of the metal matrix 

composites can be upgraded by consolidation of support particles. Uniform molecule conveyance in spiral, pivotal ways 

should be the significant boundaries done in development of MMC. Huge porous material is delivered by capturing gas 

in mix projecting while at the same time softening [2]. Zinc – aluminum (ZA) based cast composites have start critical 

modern utilization because of their great castability, mechanical properties and phenomenal resistance to friction. Zinc-

Aluminium combinations are particularly reasonable for more-burden and applications where low speed is required. 

 

Silicon carbide [SiC]: 

The substance mix of carbon and silicon frames the silicon carbide. Initially it was set up by the electrochemical 

response among sand and carbon. It isn't being assaulted by the acids or antacids upto the temperature 800°C. In space, 

it shapes a protective covering of silicon oxide at 1200°C and can be utilized around 1600°C. It has the more 
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conductivity and low coefficient of warm development which empowers the material to participate in any warmth 

treatment measure without making harm the part because of warmth dissemination. 

Fig.1.2.1 Silicon carbide powder 

 

Zinc metal matrix composite: 

Alloys of zinc are adaptable designing materials. No other compound framework gives the blend of solidarity, 

sturdiness, unbending nature, bearing execution and conservative cast capacity. Zinc composites are possible grid 

materials inferable from their excellent properties, cost effective. Zinc Aluminium-27 amalgam supported with silicon 

carbide miniature particles to shape composites was set up by utilizing mix projecting interaction. The properties of the 

cast Zinc-Aluminium- 27/SiC composites enhances as the weight level of the support increments while the warmth 

treated composites diminishes as the warmth treated time increments [9]. Because of good mechanical properties, great 

cast capacity and smoothness, high as-projected consumption opposition, starting expense is lower, saving the energy 

softening, ecological amicable innovation, Zinc composites become prevalent nowadays. By and large the presence of 

silicon carbide, adds to improve the mechanical properties of zinc amalgam lattice. 

 

II. FABRICATION OF ZINC METAL MATRIX COMPOSITES 

 

Fig. 2.1 Stir casting process setup 

There are various processes for making the metal matrix composites as squeeze casting, powder metallurgy, 

electroplating. Among all these processes, the most economical and easy process is the electric stir casting process. 

Hence, we are using the electric stir casting process for preparation of zinc metal matrix composite. Electric Stir casting 

process setup is shown in the Fig. 2.1 

 

The preparation of MMCs involved following steps: 

First Zinc metal is get melted at 800°C in graphite crucible using resistance heating furnace. The silicon carbide powder 

is preheated at 1100°C for two hours for the removal of moisture. 
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Stirring of molten Zinc metal: 

For the continuous stirring of the zinc metal the electric stirrer is attached to the assembly of stir casting. This 

molten zinc metal is stirred continuously at a speed of 550 to 600rpm. 

Feeding the reinforcing elements: 

Addition of Silicon carbide powder takes place at this stage by varying the percentage of the silicon carbide powder by 

weight at a speed of 300rpm. Addition of 0 %, 5 % and 10 % by weight is taking place at this stage with the help of 

the feeder. 

Stirring of the mixture: 

The molten mixture of the metal matrix composite along with the reinforcement is stirred continuously. 

Molten metal pouring in mould: 

When the mixing of the molten metal with reinforcement is done, the mixture is transferred into the mould. The pouring 

takes place as shown in fig. 2.4.1 

Fig. 2. 4.1. Molten metal pouring in mould 

 

Solidification: 

The molten mixture gets solidified at this stage. 

 

Fig. 2.5.1 Moulds for solidification 

 

III. SAMPLE SPECIFICATIONS 

Sample preparation and specifications are discussed below. 

Sample Preparation: 

Three samples are prepared with following dimensions and specifications. 

Specification of Samples: Dimensions: 

Diameter: 30 mm, Length: 150-200 mm, Shape: Cylindrical Rod,Nature: Solid 

Samples Specifications: 

Pure Zinc metal alloy with small amount of alloying elements 

Zinc + 5% by weight of silicon carbide+ Small amount metallic chips and Aluminium , Nickel 
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Zinc + 10% by weight of silicon carbide+ Small amount metallic chips and Aluminium , Nickel 

 

IV. EFFECT OF SILICON CARBIDE ON PROPERTIES OF COMPOSITES 

The mechanical properties and physical properties are get improved by adding the silicon carbide powder. By addition 

of silicon carbide, hardness is get increased to great extent. Since it has the greater melting point, it will also get used in 

the various heat treatment processes without failure which is the most important factor in those processes. Not only this, 

as silicon carbide is a ceramic material, the strength of the material like tensile strength, compressive strength, fatigue 

strength will get automatically increased. 

 

V. EXPERIMENTATION FOR CALCULATION OF MECHANICAL PROPERTIES 

Different mechanical properties and the improvements such as tensile strength, compressive strength and hardness can 

be found out by using various experimentations as follows: 

There are various hardness testers like Brinell hardness tester, Vickers hardness tester. Here, we used the Vickers 

hardness tester and after that the values of hardness of pure zinc and reinforced zinc metal matrix composite are 

compared so that we can easily calculate the percentage of hardness improved. 

The microstructure of Zinc-silicon carbide metal matrix composite particles are observed by electron microscope. 

 

VI. OBSERVATIONS 

Hardness (VHN) 

The hardness test is carried out by using the Vickers hardness tester and the values observed are as follows: 

Sr. No. Sample Hardness (VHN) 

1. Pure Zinc metal alloy 38 

2. Zinc + 5% by weight of silicon carbide+ Small amount

metallic chips and Aluminium 

,Copper, Nickel 

39 

3. Zinc + 5% by weight of silicon carbide+ Small amount

metallic chips and Aluminium, Copper, Nickel 

54 

Graph 6.1.1 shows the comparison of hardness values of zinc metal alloy and zinc metal matrix composite 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 6.1.1 Hardness versus Percentage by weight of silicon carbide 
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Nature of Microstructure 

The microstructure of Zinc-silicon carbide metal matrix composite particles are observed by electron microscope. 

Fig. 6.2.1 Non- homogeneous dispersion of particles for unreinforced alloy 

Fig. 6.2.1 Homogeneous dispersion of silicon carbide particles for reinforced alloy 

 

VII. CONCLUSION 

Fabrication of Zinc metal matrix composite with the reinforcement of silicon carbide and industrial waste metallic chips 

is successfully conducted by using electric stir casting process. Silicon carbide addition improves hardness of the 

material up to great extent. From the results we can conclude that, adding 10% of silicon carbide by weight, hardness is 

increased with great extent as compared to the unreinforced alloy. From the microstructure observation, we can 

conclude that, there is uniform dispersion of the silicon carbide particles in the matrix of zinc metal matrix composite 

material which is not observed for unreinforced zinc metal matrix composite. Therefore, Zinc silicon carbide metal 

matrix composites are very useful in automobile as well as in aerospace industries; and this will definitely decreases the 

failure rate of components and increases the life of component. 
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