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High temperature deformation behaviors of AZ31 Mg alloy
by Artificial Neural Network

B. H. Lee, N. S. Reddy, C. S. Lee
Abstract

The high temperature deformation behavior of AZ 31 Mg alloy was investigated by designing a back propagation
neural network that uses a gradient descent-learning algorithm. A neural network modeling is an intelligent technique that
can solve non-linear and complex problems by learning from the samples. Therefore, some experimental data have been
firstly obtained from continuous compression tests performed on a thermo-mechanical simulator over a range of
temperatures (250-500°C) with strain rates of 0.0001-100 s and true strains of 0.1 to 0.6. The inputs for neural network
model are strain, strain rate, and temperature and the output is flow stress. It was found that the trained model could well
predict the flow stress for some experimental data that have not been used in the training. Workability of a material can be
evaluated by means of power dissipation map with respect to strain, strain rate and temperature. Power dissipation map
was constructed using the flow stress predicted from the neural network model at finer intervals of strain, strain rates and
subsequently processing maps were developed for hot working processes for AZ 31 Mg alloy. The safe domains of hot
working of AZ 31 Mg alloy were identified and validated through microstructural investigations.
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Fig.1. Structural organization of the designed neural
network
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Fig.2 Predicted flow stress by neural network vs.
experimental flow stress.
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Fig.3. Temperature compensated stress-strain
curve by artificial neural network
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Fig. 4. Power dissipation map of AZ31 Mg alloy by
ANN modeling
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