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ABSTRACT:

Friction welding is known for its welding manner in which the heat required for welding is gotten by rubbing between the quit to quit sections to be joined. One of
the parts to be joined is grew to become at a excessive speed around 3000 rpm and the alternative part is pivotally coated up with the second one and pressed tightly
against it. Due to high friction among the 2 parts, the temperature on the interface increases. At that factor the whilst the rotation of the element is stopped

abruptly and it cause increase in pressure at the fixed element with the goal that the joining happens. This is moreover known as as Friction Welding.

1. Introduction

Friction Stir Welding (FSW) is a lately developed friction welding process which was developed at The Welding Institute (TWI), Cambridge, UK.
This technique uses a rotating non- consumable welding device. Generally, friction welding is carried out by way of transferring one element with
respect to the following along a normal interface, even as making use of a compressive pressure over the joint. The contact warming produced on the
interface softens the two parts, and when they progress closer to becoming plasticised the interface fabric is expelled out of the edges of the joint with the
purpose that spotless material from each segment is left alongside the first interface. The relative motion is then stopped, and a final compressive
pressure might be related before the joint is accredited to chill. In friction welding no molten fabric is created and the specified weld being shaped
inside the solid state.

2. Taguchi Method

Taguchi technique is statistical technique evolved with the aid of Genichi Taguchi to decorate the overall performance and excellent of the products.
Based on Taguchi, the most important factor just earlier than analysis is establishment of the experiment. Only through this technique, it's possible
to decorate the first-rate of the process. This method ought to achieve the last output fee and decreased the variability across the output price via
minimal cost. He believed that the easiest manner to decorate great was to create and construct it into the product. The foremost purpose of this approach
is to create properly excellent product at inexpensive to the manufacturer. Taguchi developed a way for experiment design to examine how various
parameters have an effect on the mean and distinction of a process performance characteristic. The fresh format organized simply by using Taguchi
involves putting on orthogonal arrays to increase the guidelines impacting at the technique plus the amount wherein they must be varies. Instead of
experiencing to assess all possible mix just like the factorial layout, the actual Taguchi approach checks humans of combinations. The following
will allow for the quantity of the necessary facts to discover which variables almost all have an impact on products top quality using lowest quantity of
experimenting, thus saving some time plus resources. The Taguchi arrays is often produced or even explored smaller arrays is frequently slow by using
hand; large arrays can be based for deterministic algorithms. Generally, arrays can be purchased online. The arrays are selected simply by means of the
number of guidelines (variables) plus the range of ranges (levels).

3. Design of Experiment (DOE)

The ordinary steps lively within the Taguchi method are these:

* Determine the machining parameters which might be to steer by using the FSW variables such as spindle speed, feed rate and device profile etc. The
prospective of a method may additionally also be a minimum or finest, like; the prospective may be to increase the hardness fee.

* Establish the strategy variables affecting the machining process. Variables are parameters within the strategy that influence the overall
performance measures such as slicing speed, feed price etc. That can be simply controlled. The number of levels that the variables should be various at
should be specified. Like, a feed fee should possibly be numerous to a low and high cost.


http://www.ijrpr.com/
mailto:Mukundmoona1986@gmail.com1
mailto:rkdfbhojpal@gmail.com2

International Journal of Research Publication and Reviews, Vol 4, no 12, pp 4651-4654 December 2023 4652

* Build orthogonal arrays for the variables design indicating how many and situations for each experiment. The decision of orthogonal arrays is on the

basis of the amount of variables and the quantities of variant for every parameter, and can be discussed below.

4. According to Geometry Process Parameters Design Orthogonal Array

The aftereffect of a number of parameters on the overall performance characteristic in a condensed set of experiments may be examined by using the
orthogonal array experimental design proposed with the aid of Taguchi. Following the variables affecting a process which can be controlled have
previously been determined, the levels at which these variables should be varied must honestly be decided

Table 1 Array Selectors

NUMBER OF PARAMETERS (P)

NO OF
LEVELS

5| L2 L2 L2 L2 L2 L5 L5 L5 L5 L5 L5

4.1 Analyzing Experiment Data

After the experimental design has been determined and the tests have now been moved out, the measured overall performance satisfactory from every
trial may be used to research the overall effectiveness of the various parameters Showing the info examination method, the subsequent L array will soon
be used, however the principles will be transferred to any form of array. In this array, it is able to be observed that a diffusion of repeated observations
(trials) can be used. Tij represents the various trial with I = test wide variety and j = trial wide variety.

To find out the effect each variable has at the output, the signal-to-noise ratio, or the SN quantity, must be calculated for each experiment conducted.

Table 2 Experimental Plans

Experiment No. P1 P2 P3 P4 T1 T2 TN
1 1 1 1 1 T1,1 T1,2 | ... T1,N
2 1 2 2 2 T2,1 12,2 | ... T2,N
3 1 3 3 3 T3,1 13,2 | ... T3,N
4 2 1 2 3 T4,1 T4,2 | ... T4,N
5 2 2 3 1 T5,1 15,2 | ... T5,N
6 2 3 1 2 T6,1 T6,2 | ...... T6, N
3 1 3 2 T7.1 T7, 2 | ... T7, N
2 1 3 18,1 18,2 | ... T8, N
2 1 19,1 19,2 | ... T9, N

4.2 Signal-t0-Noise Ratio

Taguchi’s listen on minimizing deviation from target directed him to collect measure of the method very last results that comes with each the region
of the output as nicely as the variation. Those measures are called signal-to-Noise Ratios. The unique sign-to-noise ratio provides a measure of the have
an impact on of noise factors on performance. The more the S/N, the extra robust the goods is against noise. Calculation of the S/N is depending on the

experimental purpose:
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Conclusion

PIE Chart Representation of Percentage Contribution of Process Parameters for Tensile Strength

Tensile strength

1.56 5.55

= Tool Profile
= Spinlde Speed
Feed Rate

Error

Fig.1 Percentage contribution of process parameters on tensile strength

Pie-chart: Pie- chart is used to describe the proportion contribution in a graphical manner to in reality distinguish the contribution of parameters-
spindle speed, feed fee, device profile such as errors. This is described underneath.

1. Spindle speed- It is denoted by using dark blue coloration, it contributes handiest 45.98 % which is the most. It is especially responsible to affect the
tensile strength of labor piece.

2. Feed price- It is denoted through crimson coloration, it contributes 0.12 % which is the minimal contribution.

3. Tool profile - It is denoted with the aid of inexperienced color, it contributes only 38.35 %

Conclusion

The subsequent conclusions are finished through the analysis

Al alloys are attractive materials for various applications in shipbuilding, automobile and aerospace sectors, minimization of material weight and for
joining complex structures with improved properties. Considering these industrial demands, the friction stir welding has been opted for rather than fusion
welding processes due to the welding being conducted below melting temperature, reduction in defect formations as well as improved mechanical
properties.
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