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Multi-scale simulation for ductile fracture dominated by shear deformation
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To take the ultimate state of materials into account I, many studies focus on the behavior of voids in the
microstructure to predict ductile fracture in metals. The elementary process of ductile fracture is known
to be a process of void generation, growth, and coalescence. However, the behavior of voids is known to
change depending on the stress state within the material. In ductile fracture, where shear deformation is
dominant, voids do not grow. It is also known that the failure mode of ductile fracture differs depending
on the stress triaxiality. This study aims to visualize the behavior of voids in ductile fracture where shear
deformation is dominant, using multiscale modeling by loading the unit cell model.
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Fig.1 Dependence of the equivalent strain to fracture on the
stress triaxiality[3].
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(a) macro model (b) micro model(1/8model)

Fig.2 The chosen model (Macro-model and Micro-model)

Table.1 Macroscopic material parameters
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Fig.3 Macroscopic stress versus Macroscopic strain.
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Fig.4 Contour plots of equivalent plastic strain for void
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model in micro-structure.

0.871
0.817
0.762

0.708 —
0.653 —
0.599 =&

0.544
0.490
0.436

0.381 &
0.327
0.272
0.218
0.163
0.109
0.055
0.000

Fig.5 Contour plots of equivalent plastic strain for void
model in micro-structure.
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Fig.6 Macroscopic max stress versus stress triaxiality.
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Fig.7 Strain at max stress versus stress triaxiality.
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