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Development of computational techniques for inverse problems and optimizations
of sheet metal forming using machine learning

Yamanaka, Akinori
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In order to improve the accuracy of numerical simulation of sheet metal
forming process, material models that accurately descrige the plastic deformation of sheet metal
have been identified based on multiaxial-stress test data. However, the conventional method requires
special testing equipments and advanced experimental skills. In order to solve this issue, this
study employs various data scientific methods, in particular, deep learning, Bayesian optimization,
and data assimilation in addition to the sheet metal forming simulation using the finite element
method. We developed several numerical calculation techniques that enable us to perform not only
quantitative forward estimation of mechanical properties and formability of sheet metal from
microstructural information, but also inverse estimation and optimization of microstructure.
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