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ABSTRACT 

 
 
The Discrete Element Method (DEM) was written by Cundall during the 70’s. Since the beginning of its 
formulation, it has been used for the description of different mechanics problems. At first, its aplications 
were very restricted due to calculation power of computers. During the last years, thanks to the increasing 
power of computers, the research within this field has grown up. 
 
Here, the formulation of the Discrete Element is used in order to be able to simulate and define the effects 
of wear on cutting tools. The work consists on using the DEM to solve mechanics problems such as those 
includng interaction between two bodies like steel and the soil to be cut, and quantify which is the wear 
level on the cutting tool. 
 
The whole DEM formulation is exposed, which has been used to develop this study and which is 
implemented in the sofware used during the work. The formulation is based on two well known laws, 
such as Newron’s Second Law and Momentum Conservation. 
 
Two different constitutive models are taken into account, non-viscous and viscous model. For each case, 
the behaviour is described, eithe wheter it is a compression, traction or shear action. 
The study is done in two different parts, with data from real experiments and other ‘virtual’ experiments 
using numerical simulation. 
 
At first, some real tests are done at the laboratory and in the field. Laboratory tests are done with two 
machines, both have a cutter tooth on them, which is under imposed conditions of forces and velocities in 
order to get a certain friction between the tooth itself and another material. Field tests are done in order to 
obtain wear data on the cutting tools of any machine operating in a front. The wear is counted by mass 
loss to get the results. Then, some numerical simulations are done, one for each real test . 
 
With those two types of results –experimental and numerical-  an analisys by comparison is done. With 
this analisys, it can be seen how the method works and its possibilities, and every observed feature is 
described. 
 


