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A Study on the Predict of Residual Stress Using a Neural Network
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ABSTRACT Recently, the improvement of computer capacities and artificial intelligence ware
caused to employ for prediction of residual stresses and strength evaluation. There are a lot of
researches regarding the measurement and prediction of residual stresses for weldment using a
neural network in the advanced countries, but in our country, a neural network as a technical
part, has only been used on the possibilities of employment for welding area. Furthermore, the
relationship between residual stress and process parameters using a neural network was wholly
lacking. Therefore development of a new technical method for the optimized process parameters
on the reduction of residual stress and applyment of real-time production line should be
developed.

The objectives of this paper is to measure the residual stress of butt welded specimen using
strain gage sectioning method and to apply them to a neural network for prediction of residual
stresses on a given process parameter. Also, the assessment of the developed system using a
neural network was carried out
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Table 1 Chemical compositions of BV-AH 32 steel (wt. %)

C Si |Mn | P S Cr | Ni [ Cu | Nb V_| Mo
016 1 042 | 15 10.018]0.005 | 0.03 | 0.03 | 0.02 | 0.003 | 0.005 | 0.03
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Fig. 1 Block diagram of the training and estimation procedures for residual stresses using a
neural network estimator
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Fig. 2 Comparison with the measured and calculated residual stresses for neural network for
specimen-1
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Fig. 3 Comparison with the measured and calculated residual stresses for neural network for
specimen-2
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Fig. 4 Comparison with the measured and calculated residual stresses for neural network for
specimen-3
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