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Abstract

Recently, several models to control weld quality, productivity and weld properties in arc welding process

have been developed and applied. Also, the applied model to make effective use of the robotic GMA(Gas
Metal Arc) welding process should be given a high degree of confidence in predicting the bead dimensions
to accomplish the desired mechanical properties of the weldment. In this study, a development of the
on-line learning neural network models that investigate interrelationships between welding parameters and
bead width as well as apply for the on-line quality control system for the robotic GMA welding process
has been carried out. The developed models showed an excellent predicted results comparing with the
predicted ability using off-line learning neural network. Also, the system will extend to other welding
process and the rule-based expert system which can be incorporated with integration of an optimized
system for the robotic welding system.
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Table 1 Welding parameters and their levels

Vot | v 26 | 28 | 30
voltage
Welding Amp. I 240 260 280
current
IR3
IR2

IR1
Welding torchl

D1 D2 D3

Welding direction
R e ]

IR1, IR2, IR3 : infrared thermometer

Fig. 1 Schematic diagram for a distance between
welding torch and infrared thermometers
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(b) Trial No. 25 (S=8mm/sec, V=30V, C=280A)
Fig. 2 Welding experiment results
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(b) Trial No. 25 (S=8mm/sec, V=30V, C=280A)

Fig. 3 The measured bead geometry using a 3D
scanner in original experiment
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Fig. 4 Comparison between the predicted and
measured bead width wusing off-line
interaction model
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Fig. 5 The error of the predicted bead width
using off-line interaction model
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Table 2 LMBP neural network parameters and
their values

Goal error le-8
Epochs 200

Transfer function of
hidden layer

Tan-sigmoid transfer
function

Transfer function of Tan-sigmoid transfer

output layer function
Number of input nodes 6
Number of hidden nodes 13
Number of output nodes 1
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Fig. 6 Comparison of the measured and predicted
bead width using LMBP neural network
model
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Fig. 7 The error of the predicted bead width
using LMBP neural network model
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Table 3 Welding parameters and their values in
additional experiment

1 9 27 250 27 270

2 11 27 250 29 250
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Fig. 8 Comparison of the measured and predicted
bead width using off-line empirical model
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prediction of the bead width
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Fig. 9 Comparison of the measured and predicted
bead width using off-line learning neural
network model

Table 5 Performance of off-line learning neural
network model for prediction of the bead
width
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