
1 

 

INTRODUCTION 

 

Al-Si alloys provide a good combination of cost, strength, and 

corrosion resistance, together with the high fluidities that are required for easy 

casting [1]. In recent years, Al-Si cast alloys are widely used in the 

automotive, electronics, machine and building industries due to their light and 

recyclable properties. However, the fusion welding of   these cast alloys is 

difficult due to welding defects such as blowholes and welding deformation as 

a result of the high coefficient of thermal expansion of the aluminum 

alloys[2]. These welding defects result in inferior mechanical properties of the 

fusion welded joint. 

Friction Stir Welding (FSW) was developed as a new joining process 

by The Welding Institute (TWI) in 1991. This method is a solid state welding 

process in which a non-consumable, rotating FSW tool is plunged into the 

work-piece. The rotating tool is then moved along the weld seam to plastically 

join the two pieces of metal. Heat produced by the rotating FSW tool softens 

the work-piece and allows the FSW tool to plastically deform the metal in a 

stirring fashion. Being a solid-state process, FSW provides many advantages 

over fusion welding such as low distortion, absence of melt-related defects 

and high joint strength, even in those alloys that are considered non-weldable 

by conventional welding. There have been widespread benefits resulting from 

the application of FSW in, for example, aerospace, shipbuilding, automotive 

and railway industries [3].  

FSW has been applied to the joining of Al alloys [4], Mg alloys [5], and 

steel alloys [6]. Also, FSW has been applied to Al-Mg alloys [7], Al-steel 

alloys [8] and Al-Cu alloys [9]. These materials were successfully joined.  

Few investigators reported the effect of FSW process parameters on the 

microstructural and mechanical characteristics of Al–Si cast alloys.  FSW has 

been applied to the joining of several cast aluminum alloys such as A319, 
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A413 and A356. The results showed that FS welded joints have much more 

homogeneous microstructure and better mechanical properties as compared to 

the unwelded base metal [10-16].  

The main objective of the present investigation is to study the 

possibility of welding A413 and A319 cast Al alloys using FSW. Dissimilar 

A319/A413 welded plates are to be joined together at different welding 

parameters of tool rotational and welding speeds. In the current investigation, 

the focus is on the mechanical properties and microstructural aspects of the 

A319/A413 joints welded using FSW. 


