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ABSTRACT 

 

Material flow in friction stir welding / processing under different process parameters with aluminium has been 

studied by many scientists. All such studies have been considered and a detailed review is presented in this 

paper. Results indicated friction stir welding / processing with aluminium and alloys may successfully utilised, 

because of the significantly improved strength in the material and at the same time the ductility also retained, 

along with the substantiallyimproved hardness. FSP was found to be beneficial also in improving wear 

resistance. 
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1.0 Introduction 
 

 Friction stir welding is a solid state joining 

process that provides many advantages compared 

with conventional fusion welding methods such as 

lower residual stresses, especially high joint strength 

and low distortion because of lower welding 

temperature and also elimination of porosities and 

solidification cracking because of no melting 

occurrence.  

 This welding method was invented in TWI 

in Cambridge, England in 1991 firstly for joining 

aluminium alloys. It also has made low cost welded 

joints because of much lower power consuming, no 

needs of joint edge preparations before welding 

application and also no gas shielding required 

compared with conventional welding methods.  

 Friction stir processing (FSP) was developed 

for micro structural modification of metallic 

materials. Welding/processing parameters, tool 

geometry, and joint design exert significant effect on 

the material flow pattern and temperature 

distribution, thereby influencing the micro structural 

evolution of material.  In FSP, a rotating tool is 

inserted into a material and high plastic deformation 

is produced.  

 

 

 FSP is used to enhance ductility, induces 

super plasticity and improve corrosion resistance 

properties. FSP has been successfully applied to 

various cast aluminium and magnesium and copper 

alloys to eliminate casting defects and thereby 

improve their mechanical properties.  

An FSW/FSP tool consists of a shoulder and 

a pin. The tool is plunged till the shoulder touches the 

work piece. The friction between the shoulder and 

work piece results in the biggest component of 

heating.  
The main function of the tool is to ‘stir’ and 

‘move’ the material. Tool rotational speed depends 

upon the hardness of the material. Processing speed is 

nothing but traverse speed.  
An increase in traverse speed and decrease 

in rotation of the FSP tool may cause reduction in the 

grain size of the stir zone for the specimen friction 

stir processed without any metal particles.  
The main objective of this paper is to discuss 

the study of friction stir welding / processing of 

aluminum and its alloys.  

The investigations made by various 

scientists and authors regarding the effect of FSP 

parameters such as tool rotational speed, processing 

speed, groove width and depth on microstructure and 

micro hardness have been taken into consideration of 

this review study.  
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2.0 Literature Review  
 

 An exhaustive review of published data on 

the effect of process parameters on friction stir 

welding / processing works on aluminium and its 

alloys has been discussed. The review has been 

presented in a tabular form. Nearly 53 papers related 

to study of friction stir welding / processingof 

aluminium and aluminium alloys have been 

considered. The review table given below explains 

the details of parameters considered by earlier 

authors. 
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3.0 Summary  

 

 The effect of friction stir processed 

aluminium along with parameters such as tool 

rotational speed, processing speed, groove width and 

depth on microstructure and micro hardness 

investigated and explained by many researchers have 

been discussed.  

 

 

 

 

 The strength of the friction stir processed 

material improved significantly and at the same time 

the ductility was also retained, the hardness also 

improved substantially. FSP was found to be 

beneficial in improving wear resistance.  
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 The high wear behavior in the stir zone is 

attributed to a lower coefficient of friction and the 

improved micro-hardness in this region. 
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