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Abstract

In GMA welding processes, bead contour and penetration patterns are criterion to estimate
weld quality. Bead geometry is commonly defined with width, height and depth. When weaving
is taken into account, selection of welding conditions is known to be difficult. Thus, empirical
or trial-and-error method are usually introduced.

This study examined the correlation of welding process variables including weaving parameters
with bead geometry using artificial neural networks (ANN). The main task of the ANN estimator
is to realize the mapping characteristics from the sampled welding process variables to the actual
bead geometry through training. After the neural network model is constructed, welding
process variables for desired bead geometry is selected by inverse model. Experimental
verification of the inverse model is conducted through actual welding.
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Fig. 2 Schematic diagram of neural network model
for GMAW
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Fig. 3 Diagram of GMA welding experimental
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C Si Mn P S Cu Ti
0.07 { 0.78 | 1.37 [0.014 | 0.009 | 0.26 | not detected
Table. 2 Chemical composition of specimen
Chemical Composition (%) Mechanical properties
Cx100 Six 100 Mn x 100 P X 1000 $x1000 Y.P. kgf/m | T.S. kgi/me | Elong. (%)
0.19 0.15 0. 30 0.03 0.03 25 4 24
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Fig. 4 Weaving storke and speed
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Fig. 9 Actual vs. estimated bead geometry of training phase using neural network model
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