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ABSTRACT 

We can find many researches focusing on the behavior of voids at the microscopic structure level, to 
predict the ductile failures of metals. It is now recognized that stress triaxiality and Lode parameter 
strongly affect the damage evolutions, in other words, growing behaviors of micro-voids [1]. In these 
researches, experimental material tests have been made to correlate these parameters with the failure 
processes. However, in generally speaking, these stress states quantities are not uniform in the 
specimen and also in the cross-sections, and are not measurable directly, so they are usually evaluated 
from deformed shapes or FEM simulations. In addition, it is also difficult to keep the quantities during 
the loading periods of experiment [2], because they will always change depending on the deformations 
of each material points. It should be also noted that the “damage” quantities, such as, damage 
parameters or void ratio, are difficult to define and to evaluate from the experiments [3]. 

As for the “damage” evolution mechanisms in metals, we can find several investigations, which 
simulates the micro voids’ behaviors. These reseaches are motivated by the original literatures on 
damage mechanics, and try to understand the mechanisms of damage occurring inside metals by 
arranging a void inside the whole strucuture of the specimems and giving many variations of loading 
conditions. In the current research, an arbitrary stress triaxiality and Lode parameter are given to the 
unit cell, and the relationship between stress state and void damage is investigated [4] [5]. In these 
papers, it is common to reproduce an arbitrary stress state by displacement-controlled loading. 

In this study, we evaluate the dependence of void growing processes on the stress state by loading a 
unit cell model while controlling the stress state using FE2 simulation [6]. This method can numerically 
relate the macroscopic behavior of a structure and the corresponding behavior in the microscopic region, 
where the material inhomogeneity is observed. We would simulate mechanical behavior of 
microscopic models with spherical voids, against arbitrary stress triaxiality and Lode parameters by 
changing the macroscopic loading conditions by 3dimensional FE2 procedure, and evaluate the 
dependency of voids growth upon the macroscopic stress triaxiality & lode angles.  
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