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Abstract— Automation in manufacturing has played an important role in optimizing the welding process by attaining
the utmost level of quality control with high operational efficiency. This paper analyzes 15,000 welding observations that
belonged to the Hanthec organization. Through comparative analysis of SVM, MLP, and Decision Tree algorithms, our
research establishes an effective machine learning framework for welding parameter optimization. The Decision Tree
model obtained an excellent performance with the best accuracy of 80% and perfect recall. High correlations between
power and thermal aspects as high as 0.96 have been obtained. The developed framework enables systematic parameter
selection and demonstrates the potential for automated decision-making in industrial welding applications, contributing
to improved manufacturing quality and reliability.
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