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Abstract: In friction stir welding (FSW) near the tool Thermo-mechanical condition of the piece at work the aim of the present
work is to simulate Using general purpose software for this A fully coupled three-dimensional solid mechanical model has been
created. ABAQUS/Arbitrary Lagrange- Eulerian (ALE) formulation re-meshing and large Enables transparency with
distortions. Of FSW One of the least understood aspects of in friction stir welding (FSW) near the tool. For different welding
speeds, forces and equipment Temperatures are recorded accurately in standard welding are done. Conditions. Numerical the
simulations implemented are arbitrary Based on the Lograngian Eulerian (ALE) formula have the key aspect of the numerical
approach is the palette and contact and friction between the tool accurate calculations of surface area. Accurate calculation of
surface area. PROMETHEE is a priority for assessment enrichment Ranking system and its interactive help Descriptive
complementary geometric analysis known as Promethee methods. In this The PROMETHEE method is the best solution from
the analysis the shorter the distance and the longer the negative-ideal solution Determines the solution with the distance, but of
these distances the comparison was not considered significant. Alternative: Conductivity, Thermal capacity, Density, Effusively,
Emissivity. Evaluation Preference: Work piece, FSW Tool, Backing plate, strength, and conductivity. As a result FSW tool is
very low As a result passive tool is very low got first rank for strength. The value of the dataset for Friction stir welding in
PROMETHEE method shows that it results in strength is and top ranking.
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1. INTRODUCTION

FSW process when materials are in solid state is activated, thus regular fusion Corrosion, shrinkage, porosity and etc. in welding
Prevents many metallurgical problems such as splatter. Also, advanced machinery using these technique properties can be
achieved. Lightweight components and as the demand for environmental protection increased, this new Welding technology
in automotive and aerospace Used for aluminum products in industries. Grain size can be refined using FSW Since, this welding
technique is fine grain metal Used to make items. This time less at the cost is the welding process. Toxic shielding gas No need
to use armor. Bends are harmful to the eyes and Electrodes that can occasionally cause accidents don’t want. In addition, FSW
is less of the total heat Cracking immediately after bonding due to input does not provide formation and porosity. Details of
friction stir welding process basically available in literature; Exclusively Non-consumable with designed rotating probes Tool,
of sheets or plates to be welded entering the lateral edges. Once entered, rotate Frictional heat in the tool working area and
produces plastic deformation. Friction stirs welding Important issues in assessment (for sound combination beyond) micro
structural control and Localized mechanical properties differences including A serious problem in fusion welding A complete
change of microstructure and a sound Substitution of mechanical properties, even when welded is a loss. Being a solid-state
process, In Friction Welding Microstructure and Mechanical Properties Ability to avoid significant changes contains the
purpose of this study is the friction of 707fi Al Microstructure caused by stir welding Evaluating changes. [2]. A serious
problem in fusion welding A complete change of microstructure and a sound Substitution of mechanical properties, even when
welded is a loss. Being a solid-state process, In Friction Welding Microstructure and Mechanical Properties Ability to avoid
significant changes contains [3].

2. FRICTIONS STIR WELDING

Friction Stir Welding (FSW) stands for welding a relatively new technique is to weld within the seam Inserted roller pin or
nipples uses. Nib (usually twisted) and it mounted shoulder with quick turn and crease progress. Severe deformation takes
place, the weld leaving a better even structure in the area. The flow of metal during FSW is a fusing surface Tracer and a nib
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that freezes while welding [5]. In friction stir welding, of the welded cross-section Forward AS and reverse RS It is important
to differentiate. Specifically, on the forward side, Welding velocity vector of the tangential velocity of the tool received the
same direction. Conversely, the reverse side is welding the direction of velocity is opposite to the tangential velocity of the
tool is the existing page. Influence of welding speed, of tool Rotational speed and welding speed at rotational speed and
Relationship between weld qualities of joints it has been studied by many researchers. [6] Friction stir welding has been a
metallurgical technology for the past decades A very significant development in bonding considered. Its energy efficiency (low
heat input), Sustainable use of natural resources (reduced Material waste, reduced material gain time, The lower the part
number, the higher the welding quality and performance, longer life cycle) and Reduced green technology. Environmental
damage. (No protective gases required, smoke/spray/ozone Manufacturing, part cleaning requirements are not reduced, filler
no need to add material) and the process is versatile (Mountable welding orientations and different thicknesses, microstructures
and compositions). [7] Since the late 1990s thermal modeling in general at the heart of the modeling of friction stirs welding
(FSW). There are many properties of final welding of the work piece one reason is that it is a direct function of thermal history.
Also, the FSW process itself is heat generating and thermal Very susceptible to flow. Modeling From the point of view, FSW
is thermal modeling The basis of all other models of the process can be considered, it is micro structural, computational fluid
dynamics (CFD) or thermo mechanical. [10] Some patent applications of 'friction welding' Considerable effort is made to avoid
using the term Some Patent Applications OP 'Friction Welding' Includes. However, the term ‘friction welding' used for public
good. Frictional motion such as machining and friction stir spot welding widely used for spin-off processes Names are
acceptable, but more process If the variations are described, the basic friction kinetics Note of policy should be maintained.
Friction Stir With members of the Welding License Association In various discussions, based on this document Agreed words
are established [14] During friction-wave welding in recent years of material flow in calculations of heat transfer There is
increasing recognition of its importance. These Calculations are two for flow modeling Approaches are followed. In many
calculations, Plastic material is very viscous Liquid considered and calculation liquid the flow field is derived using kinematics.
Other In some cases plastic deformation is solid Using finite volume method designed. [16] This approach speeds up the cycle
of the tool Uses the resistance of the work piece to stop.

It will be used in the present study approach. Production during friction stir welding Grain structures and structures are made
There are many previous studies that classify [21].This approach speeds up the cycle of the tool This approach speeds up the
cycle of the tool Uses the resistance of the workpiece to stop. It will be used in the present study approach. Production during
friction stir welding Grain structures and structures are made There are many previous studies that classify [23] This approach
speeds up the cycle of the tool Uses the resistance of the work piece to stop and thereby welding during friction stir welding
Protects against complex corrosion around the tool. This is the approach used in the present study. Friction stir produced during
welding Characterizing grain structures and structures [24] The welding technique is for two work pieces Heat generated by
mechanical friction between Use to connect objects together includes Wayne Thomas and the United Kingdom (UK) Welding
Institute (TWI). A solid-state friction stirrer welding (FSW) technique first by Nicholas was discovered. A wide range of metals
and alloys by conventional fusion welding Hard to ignite. Consequently, space, is becoming popular. [25] Again, many
improvements in tool design are limited FSW is fast in various applications including Melting point and relatively soft materials
focus on welding. Steel and For example, tool design and tooling will also significantly change the material. Another variation
Secondary Holmic heat during welding Directly through the build tool and work area is to pass current. It is electrical is to
pass current. It is electrical As Friction Assisted Stir Welding (EAFSW). Renamed and shipyard manufacturing and Small for
on-site maintenance and repair Aiming to reduce the use of machines contains [26] Steel and Friction welding of other materials
such as titanium, for example, tool design and tooling will also significantly change the material. Another variation Secondary
Holmic heat during welding Directly through the build tool and work area is to pass current. It is electrical As Friction Assisted
Stir Welding (EAFSW). [28] It makes the friction welding process environmentally friendly makes Combining non-uniform
materials, less Residual stresses, low distortions and no weld Another part of this process is joining the grid The advantages
are Due to these advantages, the latest FSW researchers over the years and It has become popular among entrepreneurs. Bobbin
Friction stir welding is a special type of conventional friction welding Stir welding (CFSW) technique. Bob's friction stirs the
welding process is self-reactive FSW (SRFSW), self- Support FSW (SSFSW) or Bobbin Tool FSW (BTFSW) makes it more
attractive [31].

3. PROMETHEE METHOD

PROMETHEE is a fantastic agency for limited topics within the fields of environment control, hydraulics and water
manipulate, commercial enterprise and monetary control, subjects. Alternative measures which is probably frequently sorted
and decided on among conflicting criteria. PROMETHEE is the best ranking approach in fertilization and application in
assessment to other strategies for multi-dimensional evaluation [2]. PROMETHEE techniques, new kind of advanced methods
in multigriteria analysis. Their predominant functions are simplicity, clarity and consistency. The idea of common requirements
is used to construct a valuable relationship. All parameters that need to be defined are of financial significance so the choice
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maker can without problems adjust them. Two techniques of treatment are advocated [3]. to the evaluation step-through-step
approach: promethean | did now not combine proper ratings on some standards and bad ratings on different standards, with
fewer pair-clever comparisons and no synthetic obstacles of software. On a nine-issue scale for assessment. There is software
called [4]. Surplus Methods PROMETHEE methods are very popular inside the worldwide. One motive for this recognition is
the very man or woman-pleasant software program software called Menthe strategies. The variety of practitioners who use the
ones strategies for sensible multi-criterion choice issues, and researchers who are similarly developing and / or inquisitive
about the sensitivity elements of these strategies [5]. PROMETHEE has the obvious have an effect on of each criterion and the
answer weight for its ease of use, its effectiveness and its interactivity. In their view, a few different essential advantage of this
assessment technique higher describes whether or now not one answer must be favored over the opposite [6]. The selected
method is the PROMETHEE Outreach approach. Considering entire pre-order, it's far decided to pick out the financing
approach in keeping with the various viable time conditions for waste disposal and to select the capacity more than one sites
for the construction of the earth warehouse. Since incompatibility isn't allowed, it may comprise extra controversial records.

[7].

PROMETHEE, the effectiveness of options related to all criteria ought to first be determined at a regulatory or cardinal level.
Subsequently, the alternatives for every criterion are compared in pairs based on commonplace priority functions [8].
Approach, which is the popularly used priority rating primarily based MCDM approach. Two case researches have verified
the validity of this technique in overcoming complex location choice decision troubles. In this approach, a couple-sensible
assessment of alternatives is executed to calculate the optional characteristic for every criterion. [9]. PROMETHEE Make
decisions on a couple of criteria and make bigger it to instinctively ambiguous conditions. Enhancing Prometheus with a fixed
of intuitive ambiguities classified takes under consideration no longer simplest intuitive ambiguous options but also intuitive
ambiguous weights. PROMETHEE is clear and easy to define; In the period in-between, this technique is straightforward to
implement and may be beneficial in managing incompatibility. This article focuses on the latter approach, [10]. The
Promethean method seems to be extra good enough for undertaking choice problems as it simulates options inside its practices
in a easy and bendy way. Also, it's far completely understandable to decision makers due to the fact it is one of the maximum
intuitive multifaceted choice making methods. Promethean approach, based on accuracy, flexibility and simplicity of use and
implementation.

4. ANALYSIS AND DISCUSSION

TABLE 1. Friction stir welding PROMETHEE in date set

Thermal
Conductivity capacity Density Effusively Emissivity
Work piece 1550 1650 75.6 57.8 63.5
FSW Tool 1350 1480 60.6 86.5 95.3
Backing plate 1560 1950 40.5 97.8 88.6
strength 1750 1750 50.5 90.5 984
conductivity 1560 1350 67.6 50.6 69.79
Max 1750 1950 75.6 97.8 98.4
Min 1350 1350 40.5 50.6 63.5
max-Min 400 600 35.1 47.2 34.9

Table 1 shows the Alternative: Conductivity, Thermal capacity, Density, Effusively, Emissivity. Evaluation Preference: Work
piece, FSW Tool, Backing plate, strength, and conductivity, Shows the maximum and minimum output of each value.
Conductivity it is seen that strength is showing the highest value for FSW Tool is showing the lowest value. Thermal capacity
it is seen that backing plate is showing the highest value for conductivity is showing the lowest value. Density it is seen that
Work piece is showing the highest value for backing plate is showing the lowest value. Effusively it is seen that backing plate
is showing the highest value for conductivity is showing the lowest value. Emissivity it is seen that strength is showing the
highest value for Work piece is showing the lowest value.

Figure 1 shows the Alternative: Conductivity, Thermal capacity, Density, Effusively, Emissivity. Evaluation Preference: Work
piece, FSW Tool, backing plate, strength, and conductivity, Shows the maximum and minimum output of each value.
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FIGURE 2. Frictions stir welding

TABLE 2. Friction stir welding PROMETHEE in Normalized Matrix

Normalized Matrix
Conductivity Thermal capacity | Density | Effusively | Emissivity
Work piece 0.5 0.5 1 0.153 0
FSW Tool 0 0.2167 0.573 0.761 0.911
Backing plate 0.525 1 0 1 0.719
strength 1 0.6667 0.285 0.845 1
conductivity 0.525 0 0.772 0 0.18

Table 2 shows the Alternative: Conductivity, Thermal capacity, Density, Effusively, Emissivity. Evaluation Preference: Work
piece, FSW Tool, Backing plate, strength, and conductivity, Shows the maximum and minimum output of each value.
Normalization is shown in the above tabulation.

TABLE 3. Friction stir welding PROMETHEE in Pair wise Comparison

Pair wise Comparison

Conductivity | Thermal capacity Density Effusively | Emissivity
D12 0.5 0.283333 | 0.42735 | -0.60805 -0.91117
D13 -0.025 -0.5 1 -0.84746 -0.7192
D14 -0.5 -0.16667 0.7151 -0.6928 -1
D15 -0.025 0.5 | 0.22792 | 0.152542 -0.18023
D21 -0.5 -0.28333 | -0.42735 | 0.608051 | 0.911175
D23 -0.525 -0.78333 | 0.57265 | -0.23941 | 0.191977
D24 -1 -0.45 | 0.287749 -0.08475 -0.08883
D25 -0.525 0.216667 | -0.19943 | 0.760593 | 0.730946
D31 0.025 0.5 -1 | 0.847458 | 0.719198
D32 0.525 0.783333 | -0.57265 | 0.239407 -0.19198
D34 -0.475 0.333333 -0.2849 | 0.154661 -0.2808
D35 0 1 | -0.77208 1 | 0.538968
D41 0.5 0.166667 -0.7151 | 0.692797 1
D42 1 0.45 | -0.28775 | 0.084746 | 0.088825
D43 0.475 -0.33333 0.2849 -0.15466 | 0.280802
D45 0.475 0.666667 | -0.48718 | 0.845339 | 0.819771
D51 0.025 -0.5 | -0.22792 -0.15254 | 0.180229
D52 0.525 -0.21667 | 0.19943 -0.76059 -0.73095
D53 0 -1 | 0.77208 -1 -0.53897
D54 -0.475 -0.66667 | 0.487179 -0.84534 -0.81977
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Table 3 shows the Pair Wise Comparison of table 2 the Conductivity, Thermal capacity, Density, Effusively, Emissivity.
Comparing each row with other row on the tabulation.

TABLE 4. Friction stir welding PROMETHEE in Priority value

Preference Value
0.2336 0.1652 0.3355 0.1021 0.0424
D12 0.1168 0.046807 0.143376 0 0 0.306983
D13 0 0 0.3355 0 0 0.3355
D14 0 0 0.239916 0 0 0.239916
D15 0 0.0826 0.076467 0.015575 0 0.174642
D21 0 0 0 0.062082 0.038634 0.100716
D23 0 0 0.192124 0 0.00814 0.200264
D24 0 0 0.09654 0 0 0.09654
D25 0 0.035793 0 0.077657 0.030992 0.144442
D31 0.00584 0.0826 0 0.086525 0.030494 0.205459
D32 | 0.12264 0.129407 0 0.024443 0 0.27649
D34 0 0.055067 0 0.015791 0 0.070858
D35 0 0.1652 0 0.1021 0.022852 0.290152
D41 0.1168 0.027533 0 0.070735 0.0424 0.257468
D42 0.2336 0.07434 0 0.008653 0.003766 0.320359
D43 | 0.11096 0 0.095584 0 0.011906 0.21845
D45 | 0.11096 0.110133 0 0.086309 0.034758 0.342161
D51 | 0.00584 0 0 0 0.007642 0.013482
D52 | 0.12264 0 0.066909 0 0 0.189549
D53 0 0 0.259033 0 0 0.259033
D54 0 0 0.163449 0 0 0.163449

Table 4 of the wise comparison of Table 2 Displays the performance value car holder, Conductivity, Thermal capacity, Density,
Effusively, Emissivity.. When compare to all others. And the last one is the sum of the same row.

TABLE 5. Friction stir welding PROMETHEE in Sum of Performance Value

Work FSW Backing Negative
piece Tool plate strength conductivity | SUM Flow
Work piece 0 | 0.306983 0.3355 | 0.239916 0.174642 | 1.057041 | 0.211408
FSW Tool 0.100716 0 | 0.200264 0.09654 0.144442 | 0.541961 | 0.108392
Backing plate 0.205459 0.27649 0 | 0.070858 0.290152 | 0.842959 | 0.168592
strength 0.257468 | 0.320359 0.21845 0 0.342161 | 1.138437 | 0.227687
conductivity 0.013482 | 0.189549 | 0.259033 | 0.163449 0 | 0.625512 | 0.125102
SUM 0.577125 1.09338 | 1.013247 | 0.570762 0.951397
Negative
Flow 0.115425 | 0.218676 | 0.202649 | 0.114152 0.190279

Table 5 shows the sum of all rows and column are applied on the last row. The sum of all row of performance value is arranged
above tabulation and the diagonal value is zero.

TABLE 6. Positive Flow, Negative Flow, Net Flow

positive flow Negative Flow Net flow
Work piece 0.211408 0.115425 0.095983
FSW Tool 0.108392 0.218676 -0.11028
Backing plate 0.168592 0.202649 -0.03406
strength 0.227687 0.114152 0.113535
conductivity 0.125102 0.190279 -0.06518

Table 6 shows ranking for the FSW Tool, Backing plate, strength, and conductivity. In the above tabulation the strength is in
the 1% rank and the Work piece 2ed is Backing plate and the 3" rank is conductivity is the 4" rank is FSW Tool is the 5™ rank
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Figure 2 shows graph for FSW Tool, Backing plate, strength, and conductivity. In the above tabulation the strength is in the 1%
rank and the Work piece 2ed is backing plate and the 3" rank is conductivity is the 4 rank is FSW Tool is the 5 rank.

TABLE 6. Rank

Rank

Work piece
FSW Tool
Backing plate
strength
conductivity

ARl

Rank

4

3 " Rank
2

1 I .

O T T T T 1

Workpiece ~ FSW Tool Backing plate  strength conductivity

FIGURE 3. Rank
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Table 6 shows the rank for the Friction stir welding PROMETHEE in Conductivity, Thermal capacity, Density, Effusively,
Emissivity. Evaluation Preference: Work piece, FSW Tool, backing plate, strength, and conductivity, the final result of this
paper the authentication response is in the first rank and the strength is in the 1% rank and the Work piece 2ed is backing plate
and the 3" rank is conductivity is the 4™ rank is FSW Tool is the 5™ rank. And final result using PROMETHEE method is
done.

Figure 3 shows the rank for the Friction stir welding PROMETHEE in Conductivity, Thermal capacity, Density, Effusively,
Emissivity. Evaluation Preference: Work piece, FSW Tool, backing plate, strength, and conductivity, the final result of this
paper the authentication response is in the first rank and the strength is in the 1% rank and the Work piece 2ed is backing plate
and the 3" rank is conductivity is the 4™ rank is FSW Tool is the 5" rank. And final result using PROMETHEE method is
done.

5. CONCLUSION

During friction-wave welding in recent years of material flow in calculations of heat transfer there is increasing recognition of
its importance. These Calculations are two for flow modeling Approaches are followed. In many calculations, Plastic material
is very viscous Liquid considered and calculation liquid the flow field is derived using kinematics. Other in some cases plastic
deformation is solid Using finite volume method designed. The welding technique is for two work pieces Heat generated by
mechanical friction between Use to connect objects together includes Wayne Thomas and the United Kingdom (UK) Welding
Institute (TWI1). A solid-state friction stirrer welding (FSW) technique first by Nicholas was discovered. A wide range of metals
and alloys by conventional fusion welding Hard to ignite. Consequently, space, is becoming popular. PROMETHEE has the
obvious have an effect on of each criterion and the answer weight for its ease of use, its effectiveness and its interactivity. In
their view, a few different essential advantages of this assessment technique higher describes whether or now not one answer
must be favored over the opposite. PROMETHEE, the effectiveness of options related to all criteria ought to first be determined
at a regulatory or cardinal level. Subsequently, the alternatives for every criterion are compared in pairs based on commonplace
priority functions.
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