ANN-Based Prediction of A-TIG Weld Bead Geometry for AISI 304 Stainless Steel 
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Abstract
The increased penetration potential of the activated flux TIG (A-TIG) welding technique over traditional TIG welding has been well known in last few years. In this investigation, austenitic 304 stainless steel flats of thickness 8 mm is used as base material. CaCO3, SiO2, TiO2 and Cr2O3 in varying proportions are used as flux material. Experiments are designed using Box-Behnken system of response surface methodology by conducting 15 experimental runs with three factors and three levels. Heat input, flux ration and root gap are the factors considered. Bead width and depth of penetration are found out. Microstructure of weld bead is observed and hardness values of weld zones and base plate are measured. Analysis of variance is done on the observed data. In this work, maximum depth of penetration of 6.6 mm is attained at the set input process parameters of heat input of 1.022 kJ/mm, flux ratio of 34:8.5:5:2.5 (by volume) and root gap of 1.2 mm. Penetration and bead width have good correlation with the process variables with R2 values of 97.36% and 96.67% respectively. Responses having significant correlation with the process variables have P values less than 0.05. Levenberg-Marquardt training algorithm is used to build the ANN (Artificial Neural Network) model. Mean square error is used as a performance function. The number of hidden nodes in a single hidden layer is varied, and a minimum training error with 10 hidden nodes is identified. Depth of penetration and weld bead width are found to be effectively predicted using ANN.
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