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Prediction of Weld Strength in Resistance Spot Welded Samples by
Adaptive Neur o-Fuzzy Inference System (ANFIS)
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Abstract

Resistance Spot Welding (RSW) is one of the effective manufacturing processes used widdly for joining sheet metals.
Prediction of weld strength of welded samples has great importance in manufacturing and different methods are used by
researchersto find thefractureforce. In thisarticle, the Adaptive Neuro-Fuzzy Inference System (ANFIS) is utilized for
prediction of joint strength in welded samples by RSW. A Design Of Experiments (DOE) is prepared according to
effective process parameters includes welding current, welding cycle, cooling cycle and electrode force. The sheet
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metal samples prepared from AlS] 1060 carbon steel. Tensiletest specimens are prepared and the tensile-shear strength
of welded samplesare measured. A model isdevel oped according to ANFIS and trained according to teaching-learning
based optimization algorithm. 70 % of test data used for network train and the remained 30 % used for access the
accuracy of trained network. The accuracy of the trained network was assessed and the results show that the trained
network can predict thejoint strength with high accuracy. The determination factor (R%) and Mean Absolute Percentage
Error (MAPE) are 0.99 and 0.48 % for trained data and 0.95 and 6.2% for test data.

Keywords: Resistance Spot Welding, RSW, Joint Strength, Adaptive Neuro-Fuzzy Inference System, ANFIS, Teaching-Learning

Based Optimization.
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