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ABSTRACT  

 

Material removal due to repeated solid particle impacts is a very common process 
and there are numerous studies attempting to predict it. However, very little 
attention has been paid to the surface geometrical changes and the induced fluid 
flow variations, which may increase or decrease removal rates. In order to account 
for this, a new solution method is presented and a flat plate’s erosion and surface 
evolution is calculated in a Lagrangian frame using OpenFOAM®. Fluid flow 
conditions are recalculated after the mesh is deformed according to the erosion 
field. The deformation algorithm is independent of the mesh size or the geometrical 
complexity and the internal mesh is dynamically adapted to the moving boundaries. 
Results obtained are compared against experimental datasets by Nguyen et al. [1] 
and Gnanavelu et al. [2,3] showing how the obtained solution is able to capture 
variations in the fluid flow as a result of the shifting geometry. The proposed 
methodology is expected to produce a significant improvement in wear scar 
prediction along with the prediction of how the performance drops over time for any 
kind of machinery and geometrical configuration subjected to damage caused by 
the flow conditions. 
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