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Using particle swarm optimization algorithm for heat affected zone
optimization in TIG welding process of A15052
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ABSTRACT

Tungsten Inert Gas (TIG) welding is one of the most popular welding processes due to its high quality joint.
Joining thin sheet metals is one of the most important applications of this process. In this research, the effects of
welding process parameters including: current, frequency, speed and gap of welding on the heat-affected zone
(HAZ), one of the most important quality measures, have been investigated. To gather required data, a number of
experiments have been performed based on response surface methodology of DOE technique. Then, using
regression functions process modeling has been performed. After verification of models, the best model was
selected. This model was used for optimization of process parameters in such a way that HAZ minimized. The
comparisons between computational results and experimental data prove the proper performance of the proposed
statistical analysis and optimization methods.

KEYWORDS

Tungsten Inert Gas (TIG) welding, heat affected zone (HAZ), regresson modeling, optimization, particle swarm
optimization (PSO) algorithm.
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! Gas Tungsten Arc Welding (GTAW)
2 Heat Affected Zone
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* Simulated Annealing (SA)
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3 Particle Swarm Optimization (PSO)
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