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ABSTRACT 

Structural aluminium alloys contain various types of intermetallic particles with different size, such as 

primary (constituent) particles, dispersoids and precipitates. The main mechanism of ductile fracture 

in these materials is assumed to be nucleation of voids around the primary particles, which grow during 

plastic deformation and eventually coalesce, resulting in material failure. The role of the dispersoids is 

somewhat less certain, but they are assumed to contribute in the last stages of the ductile fracture 

process. While the primary particles are in the range of a couple of microns, the size of dispersoids is 

normally one order of magnitude smaller. Consequently, the number of particles in a single grain might 

be in the hundreds of thousands, which is impossible to represent discretely by the finite element 

method by today's computers. Some sort of homogenization of the material is therefore necessary.  

This paper presents a finite element simulation study on a representative volume element (RVE) 

consisting of a single unbonded primary particle embedded in a bulk material. The aim of the numerical 

study is to disclose the possible effects of the dispersoids on the ductile fracture process in structural 

aluminium alloys. In general, small voids are less prone to growth compared to large voids as the 

surrounding material is strengthened by plastic strain gradients [1][2]. The Gurson-type of macroscopic 

yield surface proposed by Monchiet and Bonnet [3], which incorporates a material length scale related 

to the size of the voids/particles, accounts for the presence of smaller dispersoids in the bulk. As the 

size of the voids becomes small, a nearly incompressible plastic flow is retrieved. Keeping the volume 

fraction of primary particles constant, the effects of the volume fraction, size and distribution of the 

dispersoids on the macroscopic behaviour are studied for varying stress triaxiality and Lode parameter.  
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