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Intelligent quality estimation system using primary circuit variables of RSW

Abstract

The dynamic resistance monitoring is one of the important issues in that in-process
and real time quality assurance of resistance spot weld is needed to increase the product
reliability. Secondary dynamic resistance patterns, as a real manner, are hard to adapt
those factors in real time and in-plant system. In the present study, a new dynamic
resistance detecting method is presented as a practical manner of weld quality assurance
at the primary circuit. By the correlation analysis, it is found that the primary dynamic
resistance patterns are basically similar to those of the secondary. Various dynamic
resistance indices are characterized with the primary curve. And quality of the weld, like
the tensile shear strength, is estimated using adaptive neuro-fuzzy estimation system
which is consisted of the Sugeno fuzzy algorithm. Through the fuzzy clustering and
parameter optimization, real time weld quality assurance system with less efforts is
proposed.
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Fig. 1 Schematic diagram of secondary dynamic
resistance measurement system
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Fig. 2 Primary dynamic resistance
pattern indices plot
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Fig. 3 Initial fuzzy input clustering
by subtractive clustering method
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Fig. 4 Relationship between primary Fig. 5 Trained fuzzy input clustering
and secondary dynamic resistance by neural network
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Fig. 6 Comparison of the training data
and predicted strength
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