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Abstract. Metal matrix composite materials are a novel material generation capable of handling the 
implementation of advanced technology's growing needs. Aluminium metal matrix composites 
(AlMMCs) are widely used in automobiles and aerospace, as well as other industries, including 
defense and marine systems, due to their relatively low processing costs as compared to other matrices 
such as magnesium, copper, titanium, and zinc. Ceramic particles were shown to improve mechanical 
properties like hardness and tensile strength. The product's compactness and price, however, were 
both boosted. Agricultural waste materials are widely available today in significant amounts, and 
researchers have focused on using wastes as reinforcing fillers in composites to counteract pollution. 
Rice husk ash added to an aluminium alloy matrix increases the composite's mechanical properties 
while also increasing its wear resistance. According to scanning electron micrographs of the 
composite, the ash from rice husks is evenly distributed all over the aluminium matrix. Wear can vary 
from micro-cutting to oxidation at high temperatures in an aluminium alloy. The difference in 
coefficients of thermal expansion between the matrix and reinforcing materials causes strain fields to 
form, which improves composite material wear resistance. This study summarises the production 
process, properties, and performance of rice husk ash-reinforced AlMMCs which have high hardness 
as well as wear resistance.  

Introduction 
One of the most notable materials science breakthroughs was the development of AlMMCs, which 

were created to improve the characteristics of aluminium alloys to meet modern technical standards. 
AlMMCs have a wide range of applications, including bicycle frames, transportation equipment, 
pipelines, architectural uses, bridge railings, and welded constructions, including the automotive and 
aerospace industries, because they have higher strength, wear resistance, and elastic modulus than 
unreinforced aluminium alloys [1-3]. The production of AlMMCs is reinforced with agricultural 
waste derivatives (Fig.1) such as rice husk ash (RHA), coconut shell ash (CSA), plam oil fuel ash 
(POFA), bamboo leaf ash (BLA), Bagasse ash (BA), corn cob ash (CCA), and other agricultural waste 
derivatives have a  great interest in recent times [4-7]. Due to low-cost, easy-to-access alternative 
reinforcing materials with physical and mechanical properties comparable to conventional 
particulates, agricultural wastes with a high oxide content can be used as a replacement material in 
MMCs [8-12]. The silicon dioxide (SiO2) concentration in agro-waste ash is high, with a distribution 
of additional components such as alumina (Al2O3) and carbon (C). The inclusion of low-cost 
reinforcements could lower the overall cost of AlMMCs. RHA is a less expensive alternative to 
conventional reinforcing materials ceramic particles such as silicon carbide, boron carbide, alumina 
etc. RHA is easily obtainable all over the world. The waste product of the rice milling process is rice 
husk. For the parboiling process, rice mills use rice husk as a source of steam. A lot of the volatile 
substance in the husk is removed when the husk is burned. The remaining husk is turned into ash, 
which is known as RHA [13,14]. 
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