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INTRODUCTION 

 

Compared with unreinforced metals, metal matrix composites (MMCs) 

reinforced with ceramic phases exhibit high strength, high elastic modulus, and 

improved resistance to wear, creep and fatigue, which make them promising 

structural materials for aerospace and automobile industries [1-4]. However, these 

composites also suffer from a great loss in ductility and toughness due to 

incorporation of non-deformable hard ceramic reinforcements, which limits their 

wide applications to a certain extent. For many applications, the useful life of 

components often depends on their surface properties such as wear resistance. In 

these situations, it is desirable that only the surface layer of components is 

reinforced by ceramic phases while the bulk of components retain the original 

composition and structure with higher toughness [5]. 

 Surface composites are produced by impregnating the particulates in the 

surface only while keeping the core free from it. Composites with adequate 

strength at low cost were successfully produced [5-7]. The increase in strength is 

due to a reduction in defects associated with the presence of the hard phase [5], 

while the low cost is a result of using a lesser amount of the hard phase. Surface 

composites can be produced using several techniques including powder metallurgy 

and friction stir processing (FSP) [5,8,9].   

FSP is a solid state processing technique that has attracted a great attention 

in the last few years [5,10-17]. Also, it has been demonstrated to be an effective 

mean of refining the structure of both aluminium and magnesium based alloys. In 

FSP, a specially designed rotating cylindrical tool, consisting of  a pin and a 

shoulder, is plunged into a metal plate. The tool is then traversed in the desired 

direction. During FSP, the metal is exposed to a combination of intense plastic 

deformation, mixing and thermal exposure, resulting in a modified microstructure 

characterised by a fine and equiaxed grain structure.  

In the present investigation, surface composites were fabricated using FSP. 

Several A390/Graphite, A390/Al2O3 and A390/ Al2O3/Graphite aluminum surface 
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composites were fabricated using different tool rotational and traverse speeds. The 

aim of the present work is to study the effect of these speeds on the 

microstructural, mechanical and tribological characteristics of the developed 

surface composites. 


