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Development of Generalized Material Model by Multi-Scale Numerical Material
Testing Considering Microscopic Deformation Mechanism
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To improve the productivity of press forming of difficult-to-form materials,
which have been increasingly used in recent years especially for car bodies, we have investigated
the basic theory of forming simulation, and conducted research to realize support for forming
process design. In order to achieve this, the following two subjects were addressed: (1) development
of a generalized material model based on the microscopic structure of materials, and (2)
establishment of a numerical material testing method that can support the use of the generalized
material model. For (1), it was verified by using a finite element polycrystal model that the
developed model can represent work-hardening of an arbitrary additional path. For (2), the

effectiveness of the proposed method for fcc and hcp materials was confirmed by using actual
material data.
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