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ABSTRACT 

In this application structure of Aircraft is 

considered which provides alternative to 

stringer reinforce panel riveting. Optimization is 

applied on available steps of process of 

manufacturing. Basic Finite element method is 

studied in this application in comparison with 

FSW technique. Differences in FSW samples 

and stress distribution. ANSYS and CATIA are 

used in this application for modeling welding 

analysis with mechanical properties of friction 

stir welded aluminium alloy.  

INTRODUCTION 

One special method of production is welding, 

which enables the construction of confusing 

elements from materials that may be challenging 

to build. In certain situations, the component 

parts are provided separately and then put 

together using the advantageous connecting 

technique. Additionally, the welding process is 

often a correlative method rather than an open 

door to a deliberate assembly approach. Weld 

ability is therefore one of the most important 

fundamental factors in organizing the product 

programmers for innovative materials.  

 

With the current economic boom, demand in 

complicated things that are either impractical to 

produce in one piece or whose production is 

excessively valued has increased. Such goods 

include high-beat trains, for which gas 

admittance is quite important. The definition of 

welding time has changed as a result of 

improvements made to the weld ability of 

materials used in internal designing applications 

with the development of spic and span welding 

advancements that include FSW.  

 

Laser welding or FSW, which is a remarkably 

solid state welding technique, can currently be 

used to weld Al, Mg, and Cu compounds, 

tempered steels, which may be challenging to 

weld using conventional welding techniques 

along with circular segment welding or at this 

point not plausible to weld comprising of non-

wieldable Al 7075 composite.  
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Over the last 20 years, rubble mix welding has 

been regarded as the most severe monster 

advancement in becoming an independent 

person (Ref 1-18). Currently, this welding 

technique is being used commercially in a 

variety of industries, including flight 

undertaking, extreme speed train construction, 

and conveyance building. 

 

FRICTION STIR WELDING  

A non-consumable tool is used in friction stir 

welding (FSW), a strong-kingdom joining 

technique, to handle with work piece 

components without melting the material. 

Friction between the revolving object and the 

painting-piece of fabric causes heat to be 

produced, which results in a softened area close 

to the FSW device. The two pieces of metal are 

automatically mixed together as the device 

travels along the junction line, forging the new 

and softened steel by the mechanical pressure 

exerted by the device, much like joining clay or 

dough. It is often used to wrought or extruded 

aluminium, especially for constructions that 

need extremely strong welding. 

 
Fig. – Schematic of the friction stir welding 

process. 

SIGNIFICANT WELD BORDER TOOL 

DESIGN  

Erosion  

That has advanced incorporates welding and 

handling equipment using the Super Work 

technique, which is shown incorrectly high. The 

design of the device is crucial because it may 

enhance each stunning weld and achieve the 

highest level of welding efficiency. The material 

of the device should be strong enough to 

withstand high wear while being heated for 

welding. To further prevent heat loss and heat 

damage to the hardware as it moves up the 

influence train, it also has to have excellent 

oxidation resistance and a low thermal 

conductivity.  

 

However, additional high-level gadget materials 

are required for added stressing programmers, 

particularly grating metallic lattice composites 

or higher-dissolving factor materials made of 

steel or titanium. Hot-worked device metal, 

including AISI H13, has tried flawlessly ideal 

for welding aluminium composites inside 

thickness levels of 0. 5–50 mm. Upgrades in 

device design have been shown to inspire 

amazing gains in effectiveness and comfort.  

 

TWI has developed equipment specifically 

designed to increase the entry force and thus 

expand the range of wieldable plate thicknesses. 

A model is the "whorl" design, which 

manipulates the material's downward float using 

a tightened pin with repeatable participation or a 

variable-pitch string. The Triflute and Trivex 

collections are included in further plans. The 

confused device of the Triflute format's three 

tapering’s and strung re-participant woodwinds, 
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which seem to produce material movement 

throughout the device, is a puzzle.  

 

LITERATURE REVIEW 

The effects of rotational and welding speeds on the 

microstructure and mechanical properties of 

bobbin devices were the focus of W.Y. Li et 

al(2014) .'s study.  

 

The Mg AZ31 erosion mix welded (BT-FSW) was 

investigated. The results showed that the Thermo 

mechanically affected region (TMAZ) was made 

up of similar grains, which were at odds with the 

twisted, rotated, and stretched grains found within 

the TMAZs of the Al and Mg composites and the 

bobbin-gadget contact mix welded Al 

combinations. From the viewpoint of tribological 

layer invention and cooperation with the apparatus' 

metal, S.Yu. Tarasov et al. [2], (2014) investigated 

the dissemination wear component in 1.2344 

X40CrMoV5-1 steel FSW devices. The FSW 

apparatus fabric is often energized to deform and 

separate from the FSW device by breaking along 

the embrittled grain boundaries under the shear 

force advanced at the device's floor during FSW.  

 

Juan Chen et al. [3], (2015) Two-sided grinding 

mixes welding (DFSW) with the combined use of 

curved and recessed hardware (inward DFSW) has 

been researching becoming a person out of a 

magnesium composite. Under suitable conditions, 

the sound joints created using the curved DFSW 

had been useful, and the joints had a distinctive 

state of the mixing region different from the 

traditional grinding mix welding with an uneven 

device turn.  

With the producing turn charge of the sinking 

device, the implied grain length of the mixing 

region decreased. This result showed that grinding 

and plastic disfigurement are not an exception to 

the warm temperature innovation ultimately of the 

FSW. The mixed surface within the confounded 

region was randomized by the elevated device's 

confused blended metallic coast, which provided 

the optimum elastic behavior.  

 

FF Wang and others.[4] In addition to study, the 

usual microstructure and mechanical locations of 

joints as well as the effects of rotational speed on 

the microstructure and ductile homes are examined 

in 2015.  

 

They discovered that as the fortifying trash 

thickness decreases, the rotational speed increases, 

the grain length of the blended area increases, the 

joint line remnants pack strikingly inside the 

shoulder-controlled region, and significantly fewer 

changes appear in the test ruled area. They also 

discovered that as the softest area psychologists 

and moves outward, the normal hardness of the 

mixed locale will increase and the hardness profile 

alone will decrease. After 80% of the maximum 

energy is used, the joint drive's ductile power starts 

to decline. There are three possible break modes, 

and breaking can begin at the joint line that is still 

generating inside the direction of the intensity-

impacted district and eventually reach the 

boundary between the warm precisely impacted 

region and blended zone.  

 

Binxi Chen and others.[5] (2012) A complicated 

welding method with an expressly intended to rub 

mix welding (FSW) framework has been used to 

precisely combine small aspect Al3003 lines and 

regular copper lines of the thin wall (Al: 1.5 mm; 

Cu: 1 mm) and small measurement (19 mm). They 
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learn that welding temperature reduced the cost of 

manufacturing at a few points within the necessary 

220 rotation of circumferential welding and came 

to be seen as balanced out for the accompanying 

140 rotation.  Large scale/miniature shapes, 

mechanical homes, and circumferential weld floor 

situations were also established and positioned to 

be associated with the welding temperature range. 

The AL mass/Cu mass connecting point has not 

fractured any of the tested pliable instances in a 

near manner. Weak break within the piece close to 

the Al mass/Cu mass connection point with the 

break ways particularly engendering along or 

opposite to the band structures within the chunk 

and flexible break within the chunk to the Al angle 

with a pliability of 3% were two notable crack 

modes that had been observed. 

 
Fig - Point option used on 

various surfaces 

 

Fig : Model of the specimen 

Results: Material   AA2024 Al7075 

AA2024+Al7075 

Load- Force: 1974. N 

 
Table: Results for 1974 N Force 

Material AA2024 Al7075 

AA2024+Al7075 

Load- Force: 5830.3 N 

 
Table: Results for 5830.3 N Force 

EXPERIMENTAL PROCEDURE: 

Erosion Mix Welding (FSW), a single joining 

procedure developed from conventional 

welding, has advantages over solid-state 

welding. This connecting technique has been 

seen in artwork made of magnesium, copper, 
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copper and other low-softening changeable 

metals1. As shown in Fig. 5.1, a non-

consumable turning device is inserted into the 

adjacent edges of metal sheets or plates that 

need to be combined and crossed along the joint 

line, and then it is guided along the joint line1, 

2. As the structure develops, the non-

consumable turning mechanism generates 

frictional warmth inside the material, resulting 

in enormous plastic deformation at excessive 

temperatures, excellent welding capabilities, 

exquisite microstructure features, and superior 

mechanical characteristics. 

MACHINE SPECIFICATIONS 

 

 
Fig: Experimental setup of friction stir 

welding 

 
 

   
Fig: Tool fixing 

 

TENSILE TEST ON THE SPECIMEN 

 
Table: Tensile test results 
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Fig - UTM setup 

FLEXURAL TEST ON THE SPECIMEN 

Flexural energy is the strain a material 

experiences in a flexure examination shortly 

before it yields. It is sometimes referred to as 

twist power, cross-over burst energy, or fracture 

modulus. The cross-over twisting test, which 

entails using a three-factor flexural look at the 

interaction to twist an example with a round or 

square move-segment until it breaks or gives, is 

the most rigorous typical test. The best pressure 

sustained within the fabric at the point of yield 

is what the flexural energy addresses. The image 

serves as a representation and conveys the 

strain.  

 

 

 
Fig - Flexural Test 

 

Table: Flexural Test results 
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HARDNESS TEST 

 
Fig: Vickers hardness test 

 
Table - Hardness test result 

 

CONCLUSION 

AA2024 and AA7075 aluminum alloy joints can 

be welded using friction stir welding using 

different specifications or mechanical properties. 

FSW is used for welding AA 2024 and Al 7075 

by selecting some settings in welding and the 

profile of tools while choosing them.  Using the 

proposed welding method strengths like flexural 

and tensile can be improved compared to 

available strength for AA7075 and AA2024 

tensile strength is 525.26 N/mm2, hardness is 

found 56.52 HV, as well as 324.12 N/mm2, is the 

flexural strength. 

REFERENCES 

[1] Mohandas T, Madhusudhanan Reddy G 

(1996) Impact of recurrence of beating in gas 

tungsten circular segment welding on the 

microstructure and mechanical homes of titanium 

combination welds. J Matar Sci Lett 15:626-628.  

[2] Larson, H, Karlsson L " A Welding Survey", 

Vol 54 No 2 ESAB Stomach muscle, Sweden, 

PP 6-10,2000.  

[3] H.J. Liu, H. Fuiji, M. Maeda, K, Nogi. 2003. 

Tractable properties and crack areas of grinding 

mix welded joints of 6061-T6 aluminum 

Amalgam. Mater. Sci. Lett. P.22.  

[4] Muhsin J.J., Moneer. H, Tolephih, and 

Muhammed. A.M., Impact of Grinding Mix 

Welding boundaries (Turn and Cross over) pace 

on the transient temperature dispersion in FSW 

of AA 7020-T53. ARPN Diary of Designing and 

Applied science Vol7, 2012.  

[5] Munoz C, Ruckert G (2004) examination of 

TIG welded and Rubbing mix welded Al-four. 

Five Mg-0.26 Sc amalgam. J.Matar strategy 

Technol 152:97 105.  

[6] Peel M, Steuwer A, Preuss M, Shrinks PJ. 

Microstructure, mechanical houses, and 

remaining burdens an elements of welding speed 

in AA5083 grating mix welds. Acta Mater 

2003;fifty one:4791-801.  

[7] Chen CM, Kovacevic R. Limited detail 

displaying of contact mix welding-warm and 

thermomechanical examination. J Mach Devices 

Manuf 2003;43:1319-2  

[8] Schmidt H, Hattel J, Wert J. A scientific 

rendition of the intensity innovation in erosion 

mix welding. Mater Sci Eng 2004;12:143-57.  

[9] Elangovan K, Balasubramanian V (2008) 

impacts of hardware pin profile and device 

shoulder width on the development of grinding 



 

                     Volume No: 9(2022) Issue No: 10(October) 
                     www.ijmetmr.com                                                                                                                                   Page 8 

 

mix handling region in AA6061 aluminum 

combination. Mater Des 29(2):362-373  

[10] Elangovan K, Balasubramanian V, 

Valliappan M (2007) Impact of hardware nail 

profile and hub power to the development of 

erosion mix handling area in AA6061 aluminum 

combination. Int J Adv Manuf Technol. DOI 

10.1007/s00170-007-1100-2.  

[11] Threadgill, P.L. Erosion Mix Welding-

Cutting edge, TWI, Report 678, Britain, 1999  

[12] Lee, J.A. Carter, R.W., adding, J.D.," 

Erosion Mix Welding for Aluminum Metal Grid 

Composites, NASA/TM-1999 Venture No.98-09.  

[13] Colligan, K. 1999. Material coast conduct 

over grinding mix welding of aluminum. 

Welding Diary 78 (7): 229-s to 237-s. 


