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ABSTRACT 
The shear flow of particles is an important research topic. The previous studies are mainly focused 

on the spherical particles in this area [1-3]. This paper studies rheological properties of ellipsoidal 
particles in a model annular shear cell and compares them with the relevant parameters obtained for 
spherical particles under similar conditions using the discrete element (DEM). Some important 
microdynamic variables such as particle orientation, velocity, coordination number, volume fraction 
and stress are considered. It is found the major axes of ellipsoidal particles are approximately aligned 
with the direction of shear velocity of the flow, which is consistent with the previous studies [4]. For 
both spherical and ellipsoidal particles, the linear velocity distributions are discovered. There is no 
significant difference for the two kinds of particles in terms of the velocity profile. Ellipsoidal 
particles have larger overall coordination number and volume fraction. Similar to spherical particles, 
the coordination number for ellipsoidal particles has a linear relationship with volume fraction. The 
stresses are also influenced by the shape of ellipsoidal particles. Especially, the ellipsoidal particle 
assembly has a much higher shear stress than spherical particles. Overall, ellipsoidal particle assembly 
has less dispersion in the distributions of velocity, coordination number and stresses compared with 
spherical particles. This study has great potential for future work along its line of investigation. 
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