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ABSTRACT

Erosive wear, also called as erosion, is a usual phenomenon for damage or loss on the surface of
material impacted by solid particles. It has become one of the biggest problems over components such
as pneumatic conveyance or fluid delivery pipelines in many industrial fields, causing risks
and economic loss. So erosion has become a research issue attracting wide attentions of many
researchers for several decades.

Generally, research studies of erosion can be classified into two types: experiment and numerical
simulation. And there is no doubt that experiment is a direct way for erosion researches.

However, experiment is usually cost- and time-consumed, besides, it is impossible to obtain all
information during erosion process experimentally, such as stress and plastic strain and so on, so

as not to fully uncover the mechanisms of erosion. Therefore, numerical simulation exhibits its
incomparable advantages over experiment, and has become more and more utilized with the
development of computational technology. The work of this thesis conducted several problems about
erosion using numerical simulation. The simulation involved in this thesis includes three kinds of
numerical method: Finite Element Method (FEM), Smoothed Particle Hydrodynamics(SPH) and
Discrete Element Method (DEM). The main contents of this thesis are summarized as follows:

In chapter 1, research background and literature reviews for previous researches are introduced.

In chapter 2, experiments for this thesis are described.

In chapter 3, 3D FE models for spheroidal carbide cast iron (SCI) and spheroidal graphite cast iron
(FCD) were built. The impact angle dependences of erosion on these two materials were verified using
analytical results from view point of stress and equivalent plastic strain.

In chapter 4, 3D FE models for mild steel (SS400) and spheroidal graphite cast iron (FDI) were built.
The mechanisms of these two materials were explained with a combined consideration of plastic strain
and shear stress on material surface.

In chapter 5, 3D FE models for mild steel of 5 spherical particles impact were built. Two different
material models, named as Johnson-Cook material model and simple material model, were applied
into target material respectively. The differences of erosion performances under these two different
material models were compared and discussed.

In chapter 6, numerical models of angular particles impact were built using a coupled algorithm of
SPH-FEM. Impact process of angular particles on mild steel were investigated.

In chapter 7, a predictive method for erosion on rotating chute is proposed using a coupled simulation
of DEM and FEM.

In chapter 8, a general conclusion of this thesis and prospects for future work are given.
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