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A Study on the Prediction of Welded Residual Stresses using Neural Network
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E Abstract j|

In order to achieve effective prediction of residual stresses, the series experiment were carried out and the residual stress-
es were measured using the backpropagation algorithm from the neural network and the sectional method. Using the
experimental results, the optiomal control algorithms using a neural network shouid be developed in order to reduce the
ctfect of the external disturbances on residual stresses during GMA welding processes.

The results obtained from the comparison between the measured and calculated results, showed that the neural network
based on backpropagation algorithm can be used in order to control weld quality. This system can not enly help to under
stand the interaction between the process parameters and residual stress, but also, improve the quantity control for welded
structures. The development of the system is goal in this study.

Key Words : Backpropagation(®] X 2 3] #] o] A1), Residual stress(35+-5-2), Hidden layer(£9 ), Target value{Z-F )
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Table 1 Mechanical properties of BY-AH32 steel
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Fig. 1 Welding specimen of pass number

Table 2 Welding condition of butt welding

Welding | Welding Weaving Number
condition | speed | Width | Number | Pass | Layer | oftest
(AXV) | (cm/min){ (mm} | (n/min) specimen
30 1
SPE-]
30 7 100 2z s
30 1
SPE-2
22 9 50 2
39 1
270% 28 39 6 100 2 SPE-3
39 10 70 3 3
39 1
39 6 160 2 SPE-4
31 12 50 3
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Fig. 2 Block diagram of the training and estimation procedures
for residual stresses using a neural network estimator
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