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FE2 Modeling of Void Growth Process in Metals & its comparison with GTN damage model
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Various papers have pointed out that the distance between micro voids affects the macroscopic damage
behavior of materials. In this study, multiscale analysis is used to evaluate the effect of micro voids spacing
on macroscopic ductile failure. The macroscopic loading conditions are transformed by the multiscale
method. By changing the macroscopic stress direction in FE2 simulations, evaluate the anisotropic
responses in macro-scale, which are caused by their microscopic structure. In addition, the effects of
micro-void distances are also evaluated in their macroscopic failure behaviors.
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Fig. 1 Coordinate transformation from principal stress
space to real space coordinate system
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Fig .2 Microscopic Models
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Talbe 1: Microscopic material parameters

Material 1 Material 2
Young’s modulus £ [GPa] 200 400
Poisson’s ratio v 0.3 0.3
Initial yield stress gy[MPa] 200 0
Hardening parameter 1 H{MPa] 100 -
Hardening parameter 2 oy°[MPa] 800 -
Hardening parameter 3 8 3 -

Fig. 4 Microscopic effective plastic strains in macroscopic
pure share stress state
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Talbe 2: Macroscopic Loading Parameters
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Fig. 6 Microscopic effective plastic strain in various
Fig. 3 Relationship between strain norm and stress directions of macroscopic stress (uniform tension)
triaxiality in uniaxial tension, biaxial tension, and pure shear
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