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Abstract— Aluminium is an abundant element of 8% on 

earth’s crust and normally found in Aluminum oxide i.e. 

bauxite. In the present work the mechanical behavior of pure 

aluminium reinforced with Silicon Carbide and Rice Husk 

ash fabricated by liquid metallurgical (stir casting) method 

was investigated. The reinforcements were added in varying 

weight percentages of (3% - 6%).  Tests were conducted for 

tensile test, impact test and hardness test. The results reveal 

that higher tensile strength with increase in rice husk content 

and higher impact strength & hardness of the hybrid 

composite with increased SiC content. 
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I. INTRODUCTION 

Composite material consists of two or more constituents. 

One constituent is called matrix phase and other is called 

reinforcing phase. Reinforcing phase is embedded in the 

matrix to give the desired characteristic. 

MMC’s are made by dispersing a reinforcing 

material into a metal matrix. As the name implies, for metal 

matrix composites, the matrix is a ductile metal. These 

materials may be utilized at higher temperatures than their 

base metal counter parts, further more; the reinforcement 

may improve specific stiffness, specific strength, abrasion 

resistance, creep resistance, thermal conductivity and 

dimensional stability.  

Aluminium is the third most plentiful element 

known to man; only silicon and oxygen exists in greater 

quantities. The element aluminium, chemical symbol Al, has 

atomic number 13. Lightness is the outstanding and best 

known characteristic of aluminium. The electrical 

conductivity of 99.99% pure aluminium at 200C is 63.8% of 

the International Annealed Copper Standard (IACS). 

Because of its low specific gravity, the mass electrical 

conductivity of pure aluminium is more than twice that of 

annealed copper and greater than that of any other metal.  

Silicon carbide was originally produced by high 

temperature electrochemical reaction of sand and carbon, it 

is a compound of silicon and carbon with a chemical 

formula SiC. The material has been developed into a high 

quality technical grade ceramic with very good mechanical 

properties. It is used in abrasives, refractory, ceramics and 

numerous high performance applications. 

Rice husks or rice hulls are hard protecting 

coverings of grains of rice. In addition to protecting rice 

during growing season, rice hulls can be put to use as 

building material, fertilizer, insulation material or fuel. Rice 

hulls are a low-cost material from which silicon carbide 

whiskers can be manufactured. The SiC whiskers are then 

used to reinforce ceramic cutting tools, increasing their 

strength tenfold. 

Keneth Kanayo Alaneme, Tolulope Moyosore 

Adewale, Peter Apata Olubambi [1] reported that the 

production of low cost A-Mg-Si matrix hybrid composites 

using rice husk ash as a complementing reinforcement to 

silicon carbide has great promise for high corrosion and 

wear resistance applications. 

Keneth Kanayo Alaneme, Idris B, Akintunde, Peter 

Apata Olubambi[2],  reported that the hardness of the hybrid 

composite decreases slightly with increase in RHA content. 

Tensile strength reductions of 8% and 13% and specific 

strengths which were 3.56% and 7.7% lower were 

respectively observed for the 3 and 4wt% RHA containing 

hybrid composites. RHA has a great promise to serve as a 

complementing reinforcement for the development of low 

cost-high performance aluminum hybrid composites. 

S D. Saravanan, M.Senthil Kumar [3], in this paper 

rice husk ash particle of 3, 6, 9 & 12% by weight were used 

to develop metal matrix composites using a liquid 

metallurgical route. The surface morphology was studied 

using scanning electron microscope for analyze the 

distribution of RHA particles. The mechanical properties 

such as tensile and compression strength, hardness and 

percentage elongation are studied for reinforced RHA 

composites. The results reveal that the percentage 

reinforcement of RHA will increase ultimate tensile and 

compressive strength and hardness. 

II. EXPERIMENTAL DETAILS 

A. Material Preparation  

The present investigation was carried out on pure aluminum 

(99.9%). The material was cast in the form of round 

cylindrical rods of diameter 15mmX 125mm in length by 

adding SiC and rice husk as reinforcements by various 

weight percentages. The cast rods were rapidly cooled to 

room temperature by knocking them out, 5mins after 

casting.  

B. Specimen Preparation 

The test specimens were prepared by machining from the 

cylindrical bar castings. The samples for tensile test, each 

specimen having 10mm dia X 50mm gauge length in size. 

The specimen for impact testing the samples for Charpy test 

10mm X55mm length with 2mm V- notch at the centre. 

III. RESULTS AND DISCUSSION 

A. Tensile testing 

The fundamental material science testing, in which a sample 

is subjected to uniaxial tension until failure. The properties 

that are directly measured via tensile test are maximum 

elongation, ultimate tensile test and reduction in area. The 

specimens were prepared as per BS: 18:1962 test standard. 
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B. Impact testing 

The Charpy impact test also known as Charpy V-notch test, 

is a standardized high strain-rate test which determines the 

amount of energy absorbed by material during fracture. This 

absorbed energy is a measure of a given material toughness. 

The specimens were prepared as per ASTM (A370) test 

standards. 

C. Hardness 

The Brinell scale characterizes the indentation hardness of 

materials through the scale of penetration of an indenter, 

loaded on a material test-piece. It is one of several 

definitions of hardness in materials science. The typical test 

uses a 10 millimeters (0.39 in) diameter steel ball as an 

indenter with a 3,000 kgf (29 kN; 6,600 lbf) force. For softer 

materials, a smaller force is used; for harder materials, a 

tungsten carbide ball is substituted for the steel ball. 

IV. FIGURES AND TABLES 

Sample Composition 

1 Al-3%Sic-3%Ricehusk 

2 Al-3%Sic-6%Ricehusk 

3 Al-6%Sic-3%Ricehusk 

4 Al-6%Sic-6%Ricehusk 

Table1: Sample specification 

Sample Tensile Strength N/Mm
2
 Average

 

1 69.925 70.65 69.02 69.865 

2 61.909 72.972 76.378 70.419 

3 66.463 76.346 64.948 69.252 

4 73.697 73.562 72.074 73.111 

Table 2: Results of Tensile test. 

Sample Energy Absorbed Joules Average
 

1 40 42 50 45.33 

2 40 32 30 34 

3 56 68 42 55.33 

4 36 38 46 40 

Table 3: Results of Impact test 

Sample Hardness Value (HBW) Average
 

1 36.5 38.5 41.2 38.73 

2 36.5 38.5 41.1 38.7 

3 47.3 45.4 44.2 45.63 

4 41.2 41.4 39.8 40.8 

Table 4: Result of Hardness test 

 
Graph1: Shows the tensile test. 

 
Graph 2: Shows the energy absorbed in impact test 

 
Graph 3: shows the Hardness of the composites. 

V. CONCLUSION 

 Pure Aluminum (99.9%) by adding reinforcements 

Silicon Carbide and Rice husk were successfully 

fabricated by stir casting method. 

 The tensile strength was found to increase with 

increase in rice husk where as tensile strength 

decreased with decrease in rice husk content. 

 The impact strength of the composite increase with 

increase in SiC content while it decreased with 

increase in rice husk content. 

 The hardness of the hybrid composite slightly 

decreases with increase in rice husk, where as it 

increases with increase in SiC content 
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