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Abstract— This is a review paper on FSP and its techniques 

followed to produce a hybrid composite Materials. 

Composites are materials in which two phases are 

combined, usually with strong interfaces between them. 

They usually consist of a continuous phase called matrix and 

discontinuous phase in the form of fibers, whiskers or 

particles called the reinforcement. Considerable interest in 

composites has been generated in the past because of their 

outstanding properties especially low weight high strength. 

The objective of this exertion is to manufacture the 

Aluminium based hybrid composite by using Friction Stir 

Processing (FSP). The Hybrid composites are known as it 

contains more than one fiber or one matrix system in a 

laminate. Aluminium and its alloys are commonly used in 

Marine, Concrete, aircraft structures and transportation 

industries because of their high strength to weight 

ratio.A6061 and its reinforcements particles reinforced 

metal matrix composites (PRMMC) was produced by 

friction stir processing (FSP). The optical and scanning 

electron microscopy, hardness tests used to characterize the 

samples. The results indicated that the uniform distribution 

of reinforcements in A6061 matrix by FSP process and heat 

treated this can be improve the mechanical properties of 

samples. Therefore pretending the mechanical performance 

of a composite plate is very important to assess the 

protection of the plate. [1, 2, 3, 4, and 5]. 
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I. INTRODUCTION 

In this review paper the attempts made for producing hybrid 

composites are explained up to the limit. The attempt has 

been made to fabricate composite by using Friction Stir 

Process Technique Aluminum alloys are generally classified 

as non-weld able because of the poor solidification 

microstructure and porosity in the fusion zone. Also, the loss 

in mechanical properties as compared to the base material is 

very significant. These factors make the joining of these 

alloys by conventional welding processes unattractive. Some 

aluminum alloys can be resistance welded, but the surface 

preparation is expensive, with surface oxide being a major 

problem. As Aluminium alloys are soft, conventional fusion 

welding of these alloys involves various defects like wider 

weld beads, coarse grains, high distortion and residual stress 

state of the joint, porosity and corrosion stress cracking. So 

we are adopting Friction Stir Welding for aluminum alloys. 

Friction Stir Welding process is an emerging solid state 

joining process in which the material that is being welded 

does not melt and recast. This process uses a non-

consumable tool to generate frictional heat in the abutting 

surfaces. The welding parameters and tool pin profile play 

major roles in deciding the weld quality. It has many 

advantages over the conventional welding techniques some 

of which include very low distortion, no fumes, porosity or 

spatter, no consumables (no filler wire), no special surface 

treatment and no shielding gas requirements. FSW joints 

have improved mechanical properties and are free from 

porosity or blowholes compared to conventionally welded 

materials. [7, 8, 9, 10, and 11] 

II. FRICTION STIR PROCESS 

Friction stir welding (FSW) is a relatively new solid-state 

joining process. This joining technique is energy efficient, 

environment friendly, and versatile. In particular, it can be 

used to join high-strength aerospace aluminum alloys and 

other metallic alloys that are hard to weld by conventional 

fusion welding. FSW is considered to be the most 

significant development in metal joining in a decade. 

Recently, friction stir processing (FSP) was developed for 

micro structural modification of metallic materials. A non-

consumable rotating tool with a specially designed pin and 

shoulder is inserted into the abutting edges of sheets or 

plates to be joined and traversed along the line of joint (Fig. 

1). The tool serves two primary functions: (a) heating of 

work piece, and (b) movement of material to produce the 

joint. The heating is accomplished by friction between the 

tool and the work piece and plastic deformation of work 

piece.  

 
Fig. 1: Friction Stir Process 

The localized heating softens the material around 

the pin and combination of tool rotation and translation 

leads to movement of material from the front of the pin to 

the back of the pin. As a result of this process a joint is 

produced in ‘solid state’. [8, 9, 10, and 12] 

 
Fig. 2: Friction Stir Process 
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Because of various geometrical features of the tool, 

the material movement around the pin can be quite complex. 

During FSW process, the material undergoes intense plastic 

deformation at elevated temperature, resulting in generation 

of fine and equaled recrystallized grains. The fine 

microstructure in friction stir welds produces good 

mechanical properties. 

III. BENEFITS OF FRICTION STIR PROCESSING 

 Solid phase process 

 Low distortion of workpiece 

 Good dimensional stability and repeatability 

 No loss of alloying elements 

 Excellent metallurgical properties in the joint area 

 Fine microstructure 

 Absence of cracking 

 Replace multiple parts joined by fasteners 

 Decreased fuel consumption in light weight aircraft, 

automotive and ship applications. [9, 10, and 13] 

IV. TOOL DESIGN 

A friction stir process (FSP) tool is obviously a critical 

component to the success of the process. The tool typically 

consists of a rotating round shoulder and a threaded 

cylindrical pin that heats the work piece, mostly by friction, 

and moves the softened alloy around it to form the joint.  

 
Fig. 3: Types of tool profiles pin 

Since there is no bulk melting of the work piece, 

the common problems of fusion welding such as the 

solidification and liquation cracking, porosity and the loss of 

volatile alloying elements are avoided in FSP. These 

advantages are the main reasons for its widespread 

commercial success for the welding of aluminum and other 

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

V. WORKING METHODOLOGY 

In the Friction Stir Process as shown in Fig. 6.1, where V is 

the traverse speed of the tool, and ω is its rotational speed. 

The tool is made of steel, and consists of the shoulder and 

pin, with the diameters of 16 to 5.4 mm, respectively. The 

plates are Aluminium the grade which we select and the 

reinforced Composite, each is in a rectangular shape with a 

size as you required. The tool is considered a rigid solid, and 

the workpiece is considered a ductile material characterized 

with elasticity, plasticity, and a kinetic hardening effect.  

The plate was fixed in a vice tightly and an ambient air 

cooling was maintained throughout the process. A groove 

was cut using a slitting saw cutter of width 1.2 to 2mm with 

various depth parameters exactly in the center of the 

specimen plates. 

 
Fig. 4: FSP Process 

SiC powder was deposited in the groove. In order 

to prevent sputtering of SiC and depose from the groove 

during FSP a modified tool which was devoid of a pin. 

VI. TESTING PARAMETERS 

By analysing the specimen with SEM test, Mechanical 

Characteristics and corrosion behaviour  and XRD and 

EDAX test and also with the corrosion behaviour we can 

justify the specimen with  its reinforcement which is 

suitable for the specified applications [8, 9, 10,11,15,17 and 

22].  

VII. CONCLUSION 

The mentioned articles characterize the impact of the hybrid 

composite materials and manufacturing methodology 

involved that especially the FSP method and it gives a detail 

methodology to fabricate the nano composites and Hybrid 

composites by using FSP. FSP method helps and reduces the 

defects which are represented in the casting methods. 
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