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Abstract 

Friction stir processing (FSP) is an emergent technique intended for fabricating metal matrix 

combinations (MMC) and it is derived from friction stir welding (FSW). MMCs are 

technologically advanced ingredients with higher mechanical material goods, exhibitions 

their application in automotive and aerospace diligences. In FSP a hole or hollow is made in 

the alloy then reinforcement occupied in the hole or hollow are scattered in the matrix 

substantial by the FSP tool. Heat manufactured between the tool and the superficial tends to 

scrap refinement. So, it can suggestively develop the hardness, uniform resistance, ductility, 

etc., while avoiding imperfections affected by material melting. It was previously limited only 

to aluminium and Magnesium alloys. During this last two decades increasing attention 

towards FSP, superficial composites of alloys produced with titanium and steel are being 

invented. This review article significantly describes the FSP technology, process parameters, 

applications. 
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INTRODUCTION 

In the account of metallurgy, the expansion of complex material is reflected to be one of the 

cohesive advances in line for to the unique properties of combinations such as improved 

modulus and power associated to the conservatively used unreinforced materials.  

Composites are versatile constituents consisting of two or additional materials that have 

significantly different physical and mechanical properties, compounding to give material 

properties that can be modified to overcome from different needs. Public examples include 

the prerequisite for lighter, tougher or more economical products when verified against its 

predecessor. In the complete structure, the singular elements will be separate and distinct this 

belonging distinguishes composite ingredients from mixtures and solid solutions. 

In automotive and aerospace industries during the selection of materials according to their 

specific characteristics. The properties of a material such as high strength, good wear 

resistance can be affected by various restrictions, i.e. production cost and time, in addition to 

dilution reduction. If the material is thin grain and has a uniform grain structure, it is laidback 

to achieve high strength and dilution. Therefore, there is a need to develop to meet their 

condition, i.e. (small grain size, high strength and dilution and cost and time requirements for 

production). So, there is a necessity to develop a new and unique technique. 

The higher need for improvement of complexes and complex design and assembly by 

conventional techniques led to the establishment of the rubbing stirring processing 

familiarised by Mishra et al. [3]. FSP is a rock-solid state assembly method derivative from 

FSW and it was designed by The Welding Institute (TWI), UK in 1991.  FSP and FSW have 

comparable progressions and principles. Both of these materials cause undecorated plastic 

decomposition important to a homogeneous sophisticated microstructure via rubbing heat and 

thrilling during treating [4]. From the time of Mishra et al. [5] incepted the progression of 

FSP has many differences in the use of this method, and some of these significant and 

important improvements are being reviewed in the current collected works. Now, researchers 

have used FSP for making the fine-grained assembly and superficial composition, altering the 

microstructure of ingredients and manufacturing the composite and intermetallic composite. 

 

FRICTION STIR PROGRESSION 

Friction Stir Welding (FSW) is a comparatively novel solid-state bonding method. This 

connecting method is dynamism proficient, Ecological, and resourceful. In specific, it can be 

use to bond high-strength space aluminum alloys and supplementary alloys that are 

problematic to fuse by conformist fusion soldering. FSW is deliberated to be the utmost 

important growth in metal attachment in a time. In recent times, Friction Stir Processing 

(FSP) was established for the microstructure change of metal products. A non-consumable 

rotational device with a specifically ingenuous pin and shoulder is implanted into the 

imaginative ends of the slips or platters and travels along the joint line (Fig.1). The tool 

performs two most important utilities: (a) heating the workpiece, and (b) the association of 

the product for making collaboration. The localized warming become softer the substantial 

everywhere the pin and the grouping of tool turning and transformation allows the material to 

move from the forward-facing of the pin to the nether of the pin. As a outcome of this 

method, a compound is manufactured in a 'solid state'. [8, 9, 10, and 12]. 
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Due to the various geometric structures of the tool, the association of the object around the 

pin can be very multifarious. Throughout the FSW progression, the material undertakes 

forceful pliable decomposition at high temperatures, resultant in the formation of fine and 

equally replicated grains. The microscopic structure in friction stir fuses creates respectable 

power-driven properties. 

 
 

TOOL SCHEME 

A Friction Stir Progression (FSP) tool is an important constituent of the accomplishment of 

the method. The tool usually has a rotational spherical shoulder and a strung cylindrical pin 

that high temperature the grind area, often by abrasion, and interchanges the moderated 

compound around it. 

In the absence of total melting of the workpiece, communal difficulties of fusion fusing such 

as solidification and liquefaction cracking, loss of penetrability and instable composite 

components are ducked in FSP. These recompenses are the main explanations for its 

pervasive profitable accomplishment in the welding of aluminium and other spineless alloys. 

[7, 8,9,10, and 12]. 

 

WORKING METHOD 

In the rasping motion progression, V is the travel velocity of the tool and ω is its rotating 

speediness. The tool is prepared of steel, with shoulder and pin, 30 & 6 mm in diameter, 

respectively. The plates are copper and reinforced alloy that we choose, each in the shape of a 

rectangle with the size of 150x75x10 mm. The tool is deliberated to be stiff, and the 

workpiece is reflected to be a dilute material categorised by springiness, flexibility, and a 

kinematic toughening effect. The platter was tightly permanent in a vice and ambient air 

freezing was retained all the way through the progression. Using a wire EDM 0.3, 0.6, 0.9mm 

wide, a groove with several depth constraints was cut in the middle of the sample platters. 
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Silicon carbide gunpowder was dumped in the pit. To inhibit the Silicon carbide from 

scattering during FSP, remove it from the pit during a modified tool without a pin. 

 

CONCLUSION 

The referenced articles distinguish the impression of the manufacturing process on crossbreed 

compounds and specifically the FSP system, and provide a comprehensive guide to the 

formation of nanocomposites and hybrid compounds using FSP. The FSP method helps and 

minimizes the shortcomings mentioned in the casting methods. 
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