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ABSTRACT

This research was aimed to determine a mathematic model using artificial neural network
(ANN) for predicting the of mechanical property and optimization using response surface methodology
(RSM) in the aluminum hull 5083 grade with gas metal arc welding (GMAW) process. The following
welding factors were studied: the welding current, voltage and travel speed. The resulting welding
samples were examined using tensile strength tests hardness test which were observed microstructure
with scanning electron microscopy (SEM) and determine a suitable mathematic model. The research
results reveal that using a ANN model with the proposed mathematical model, which tensile strength
and hardness represents 3 neurons for the input layer 10 neurons for hidden layer 1 10 neurons for hidden
layer 2 and 1 output neurons (3-10-10-1). The Levenberg-Marquart training algorithm was also train for
weight and bias network. The neuron of log-sigmoid for input layer, tan-sigmoid for hidden layer] and
2 purelin for output layer activation function was assigned. The mean square error (MSE) and coefficient
of determination (R?) for tensile strength and hardness predict was showed that of 0.454 and 0.386
respectively. The optimization of GMAW parameters were welding current of 220 amp, voltage of 26
V and 10 mm/sec travel speed. The welding conditions which have the optimization condition was
showed that metal compounds Al (Fe, Mn) Si type could be that small size with distribute intensity in
heat affected zone, which results in increased welding material high tensile strength and hardness.
Keywords: Artificial Neural Network, Response Surface Methodology, Mechanical Property,
Aluminum Hull Welding
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3.1 nupaeslassielssanmiiay
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ci a ' o < o w ) @ 4 Y =
mMsn4 wammmﬁzwmmmJsﬂ‘musumuummmmugﬂuuuElﬂmmﬁmmm‘ummmmmmm

Source DF Seq SS Adj SS Adj MS F P
Regression 9 18892.9 18892.9 2099.21 216.09 0.000
Linear 3 17428.7 346.8 115.59 11.90 0.000
Square 3 1179.6 778.1 259.38 26.70 0.000
Interaction 3 284.6 284.6 94.85 9.76 0.000
Residual Error 35 340.0 340.0 9.71
Lack-of-Fit 1 22.7 22.7 22.72 2.44 0.128
Pure Error 34 317.3 317.3 9.33
Total 44 19232.9
R?>=98.23% R*(adj) =97.78%
MR 5 NamﬁmﬁxﬁmmuﬂiﬂiawumLmuﬁiamgﬁugﬂu‘uuﬂﬂﬁﬁmmﬁm%mmmuﬁﬁ
Source DF Seq SS Adj SS Adj MS F P
Regression 9 3296.90 3296.90 366.322 61.13 0.000
Linear 3 2694.16 158.35 52.785 8.81 0.000
Square 3 502.73 481.57 160.524 26.79 0.000
Interaction 3 100.01 100.01 33.336 5.56 0.003
Residual Error 35 209.75 209.75 5.993
Lack-of-Fit 1 2.34 2.34 2.340 0.38 0.540
Pure Error 34 207.41 207.41 6.100
Total 44 3506.65

R2=94.02% R(adj) = 92.48%
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Number Welding Factors Tensile Strength Hardness

Welding Current | Voltage | Travel Speed | Target | RSM SE ANN SE |Target| RSM | SE | ANN | SE
1 180 20 13 281.16 | 283.262 |2.102 | 280.073 |1.087 | 55.1 [57.263 |2.163 [55.330 [0.230
2 220 20 13 303.57302.922 |0.648 | 303.495 [0.075 | 69.1 [63.423 |5.677[69.424 [0.324
3 180 23 10 304.28 | 303.117 |1.163 [ 304.115 [0.165 | 65.2 [60.992 |4.208 | 65.800 |0.600
4 180 23 16 297.431293.265 |4.165| 297.69 | 0.26 | 62.3 [63.716 |1.416|64.730 | 0.43
5 220 23 10 320.61 | 316.077 [4.533]320.307 [0.303 | 66.1 [61.992 [4.108]66.623 [0.523
6 220 23 16 323.58 | 321.345 |2.235(322.817 |0.763 | 77.3 |71.436 [5.864|77.641 [0.341
7 200 20 10 285.8 |282.048 [3.752[285.163 [0.637| 55.3 |51.753(3.547|55.137|0.163
8 200 26 16 325.72| 325.29 | 0.43 | 325.69 | 0.03 | 75.3 [73.401 [1.899]76.991 [0.691
9 200 23 13 308.5 [302.787 [5.713 [307.726 |0.774| 63.1 |58.239 |4.861 |65.276 |0.176

MSE 2.749 0.454 3.749 0.386

k4
RSM Ao nuui1a0935n 15N UAIADUAUD
(Response Surface Methodology)
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ANN 7o npusianeInsesiiedseamiien (Artificial
Neural Network)
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Square Error)
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R=0.98494
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Surface Plot of Tensile Strength vs Voltage, Welding Current
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Surface Plot of Hardness vs Voltage, Welding Current
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