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In this study, we developed a novel constitutive model with low calculation
cost and high reproducibility of hardening phenomena under multi-axial stress field. In the process,
the neural network was employed because of its high calculation efficiency and high performance of
regression. Firstly, the proposed method was employed the stress-strain relation under uni-axial
stress field. The results obtained by the trained neural network under random loading agreed well
with test data, along with a 70 % reduction in calculation time as compared with a conventional

method. Moreover, the proposed method was extended to the multi axial stress field, then a 90 %
reduction in calculation time was confirmed.
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