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Establishment of mechanical modeling process of nonuniform deformation and
development of deformation concentration-reduced material

Uchida, Makoto
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Engineering materials typically have a heterogeneous microstructure. When
the size difference between micro and macrostructure is small, the interaction of nonuniform
deformation in both scales induces the size effect. In this study, the direct mechanical modeling
process of the non-uniform deformation characterized by the material microstructure with a finite
size is established using the quantitatively evaluated strain fields. It will contribute the
development of the engineering material suppressing the deformation concentration.

Experimental and numerical studies on the tensile test of polycrystalline specimens having a curved
gage section were performed to discuss the interaction between micro and macroscopic non-uniform
deformation. From the series of the obtained results, we proposed the nonlocal mechanical model,
which can represent size-dependent non-uniform deformation, using the plastic compliance gradient
and stress field for the finite region of the heterogeneous material.
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