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ARTICLE INFORMATION ABSTRACT

Original Research Paper Friction stir welding is a solid state process developed by the welding institute TWI in 1991, as a
Received 26 June 2015 technique for welding aluminum alloys. In this research, lap joint welding of 5456 aluminum alloy
Accepted 23 July 2015

was carried, so that the hard working H321 sheet with the thickness of 5 mm was placed on an

Available Online 24 F 201 . . . L .
vailable Online 24 February 2016 annealed sheet with the thickness of 2.5 mm and has been investigating the simultaneous effects

of parameters such as rotational speed, feed rate, and tool angle, on failure force parameters and

Keywords: . . . ) . R A . .

Fr%ﬁon Stir Welding the hook disadvantage height in friction stir welding were investigated. After evaluation and
5456 Aluminum Alloy analysis of the welded samples; the modelling of multilayer perceptron neural network was
Lap Joint carried out using experimental results, and for the purpose of the trained model verification,

Artificial Neural Network several verification models was performed where the results of failure force in training model

show 2.017 percent average error with respect to the experimental results. Next, the multilayer
perceptron neural network was used for investigating the effect of welding parameters as in
single or group mode on welding mode variations, where rotational speed parameter has the
greatest effect and tool angle has the least effect than the other two parameters in lap joint
friction stir welding.
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Table 1 The chemical composition of the material used
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Table 2 The Mechanical properties of the material used

e i i Sl g oo ams
(MPa) (MPa) (%) (e)
360 255 12 90 Ay
325 210 16 80 By

7. Response Surface Method (RSM)
8. Central Composite Design (CCD)
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1. Friction Stir Welding (FSW)

2. Thomas

3. The welding institute

4. Stir Zone (S2)

5. Thermo Mechanically Affected Zone (TMAZ)
6. Heat Affected Zone (HAZ)
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1. Nugget

2. Base Metal

3. Artificial Neural Networks (ANN)
4, Artificial Intelligence

5. Interpolation

6. Estimation

7. Neurons

Fig. 1 Schematic drawing of friction stir welding [5]
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Fig. 2 The tool used in this work
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Fig. 3 an optical microscope image of the cross-section of weld
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Table 3 Geometric dimension tool used in this the research
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Table 4 The values are applied to design of the test
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Table 5 The Experimental Results Metallography and mechanical analysis
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H(RS) H(AS) m ©) ) (@)

mm mm N degree mm/min Rpm

1.85 1.309 18800 2 25 750 1
0.765 0.518 19500 3 50 500 2
0418 0.171 19300 4 25 750 3
0.157 0.106 15000 2 75 250 4
0.725 0.592 16300 3 25 500 5
0.442 0.211 16200 4 50 500 6
0.783 0.101 13200 4 75 250 7
0.543 0.318 17000 3 75 500 8
0.769 0.475 18100 2 75 750 9
0.656 0.327 17200 4 75 750 10
0.271 0.127 15000 3 50 250 11
0.855 0.606 19100 2 50 500 12
0.575 0.382 19700 2 25 250 13
1.198 1.068 20700 3 50 750 14
0.765 0.518 19500 3 50 500 15
0.971 0.775 20700 4 25 250 16

1198.25

3 4 i iy
Fig. 4 Image Macro and Micro structure of Defect Hook
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3. Levenberg -Marquardt Algorithm (LM)
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1. Feed Forward
2. Error Back propagation
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Best Validation Performance is 0.0014322 at epoch 124
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Fig. 5 The diagram of the Final mean square error
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Fig. 6 Analysis of the performance of the trained ANN
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Table 6 Comparing the experimental results of the failure force with the
Result neural network
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Fig. 9 Failure analysis of the failure Zone in the specimen under
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Table 7 Comparing the experimental results height Hook Defect in AS with
the Result neural network
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H(mm) H(mm) ©) (mm/min) (rpm)
6.73 0.596 0.639 3 25 250
11.34 0.844 0.952 2 25 500
12,97 0.624 0.717 4 25 500
743 0.607 0.565 4 50 750
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Table 8 Comparing the experimental results height Hook Defect in RS with
the Result neural network
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H(mm) H(mm) ©) (mm/min) (rpm)
3.93 0.596 0.639 3 25 250
12.87 0.844 0.952 2 25 500
233 0.624 0.717 4 25 500
287 0.607 0.565 4 50 750
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Fig. 7 Failure analysis of the failure Zone in the specimen under parameters
(w =250 rpm, V=25 mm/min, 6 =3°)
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Fig. 8 Failure analysis of the failure Zone in the specimen under parameters
(@ =500 rpm, V=25 mm/min, 6 =2°)
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Table 9 The Effect of welding parameters using neural network

_Load uvus., Displacement
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cad at Fear
Fig. 10 Failure analysis of the failure Zone in the specimen under parameters
(w =750 rpm, V=50 mm/min, 6 =4°)
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