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ABSTRACT 

This study aims to examine the mathematical modeling and analysis of process parameters and bead geometry.    

To perform the research to predict optimal bead geometry (Bead width, Depth of Penetration, Reinforcement height) 

through the analysis of experimental data. For this, curvilinear equations were developed to predict bead geometry, but also 

interactions between process parameters and bead geometry were analyzed through Experimental analysis. The data 

generated through experimental studies conducted in this study has employed to validate its effectiveness for the 

optimization of bead geometry on process parameters (welding current, Gas flow rate and welding speed), and to present 

the criteria to control the process parameters to achieve a good bead geometry. By applying Taguchi method, process 

parameters (welding current, Gas flow rate and welding speed) and bead geometry (Bead width, Depth of Penetration, 

Reinforcement height,) were analyzed. This study has developed mathematical models and Regression analysis is used to 

predict or control the bead geometry in TIG welding process, to which Taguchi theory was applied for sensibly to the 

process parameters. In this case study, the influence of type of current, gas flow rate, TIG Machines settings and shielding 

gases which are most important in determine arc stability, arc penetration and good bead geometry. Thorough literature 

survey is carried out on various aspects of the proposed topic to identify the suitable range of current, gas flow rate and 

welding speed required for high quality TIG welding process. 
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