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A Study of the Application of Neural Network for the Prediction of Top-bead Height
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Jl Abstract J

The full automation welding has not yet been achieved partly because the mathematical model for the process
parameters of a given welding task is not fully understood and quantified. Several mathematical models to control
welding quality, productivity, microstructure and weld properties in arc welding processes have been studied. However,
it is not an easy task to apply them to the various practical situations because the relationship between the process
parameters and the bead geometry is non-linear and also they are usually dependent on the specific experimental results.
Practically, it is difficult, but important to know how to establish a mathematical model that can predict the result
of the actual welding process and how to select the optimum welding condition under a certain constraint. In this
paper, an attempt has been made to develop an neural network model to predict the weld top-bead height as a function
of key process parameters in the welding. and to compare the developed models using three different training algorithms

in order to select an adequate neural network model for prediction of top-bead height

Key Words : Neural network(417 3} 2%, Radial basis function network(RBF 417 3] 221}), Robotic arc welding( 23 o}3-8-7),
Top-bead height(EHH| =%0}), Process parameter(3-4¥H)
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Table 1 Welding parameters and limits

Parameter Symbol Unit Limits
Tip gap T mm 10, 12
Gas flow rate G ¢ 10, 15
Welding speed S mmy/min 180, 300
Arc current 1 Amp 150, 200
Welding voltage A% Volt 20, 25
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Table 2 Experiment results for verification of the
neural network estimator

Trial | Tip f?:vsv Welding | Welding| Arc E::‘;
No. | gap rate speed | current |voltage height
1 10 14 200 160 21 1.39
2 10 11 200 180 24 | 1.68
3 10 11 260 160 24 | 094
4 10 14 260 180 21 1.52
5 12 11 200 160 24 | 115
6 12 14 200 180 21 1.57
7 12 14 260 160 21 | 093
8 12 11 260 180 24 | 1.08

Table 3 Training condition for each neural network

Neural network Training condition
Number of neurons : 12
Activation Function :
MLP(LM) Tangential Sigmoid Function
Goal error : le-8
Iteration : 400
Number of neurons : 12
Activation Function :
Tangential Sigmoid Function
MLP(BP) Goal error : le-8
Iteration : 400
Learning rate : 0.05
Increase in learning rate : 1.05
Number of neurons : 12
RBEN Width of radial basis function : 18
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Fig. 1 Comparison of measured and predicted top-bead
height using a LM neural network
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Fig. 2 Comparison of measured and predicted top-bead
height using a BP neural network
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height using a RBF neural network
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Fig. 4 Comparison of error in prediction for top-bead
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Table 4 Performance of each neural network for
prediction of top-bead height

I\II\; tt:v]’:/I(?rlk PAM(%) |Average error ::/I;i?(r)i
™M 75 0.1040 0.1401
BP 62.5 0.1336 0.1123
RBF 75 0.095 0.0672
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