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3.3 ELFEN 

ELFEN version 2.S.3b is a finite element numerical modelling package that was 

developed by Rockfield Software Limited in Swansea, United Kingdom. The package 

includes the option of simulating discrete problems. These problems are solved using 

a central difference integration scheme. 

Any analysis problem is essentially divided into four steps[37]. The user executes 

the first which is to examine and define the problem. The second is to input the 

geometry and process information into a model. This step is associated with the 

Modelling section in ELFEN. The third step is to perform an analysis of the problem. 

The fourth and final step is to analyse the results of the analysis. The last two 

steps are captured as the Analysis and Results sections. The window showing these 

sections on the computer is shown in figure 3.1. 

Figure 3.1: ELFEN display showing different sections 

3.3.1 Modelling 

This section is user interactive where the user enters the information needed for the 

analysis of a problem. It is divided into geometry, loading conditions, constraints 

and boundary conditions, material properties, meshing and process control. The 

window showing the different sections to Modelling is shown in figure 3.2. The 

loading conditions, constraint and boundary conditions are crucial in determining 

the geometry definition of the structure. These, together with mesh generation, will 

be discussed in greater detail in sections 3.3.1a, 3.3.1b and 3.3.1c. 

Any problem to be analysed has to be divided into various stages of motion. 

The ball mill problem was modelled as a single stage problem. The mill is rotated 

while the particle is dropped into it. The rationale behind this is that as the particle 

touches the liner there is velocity acting on it. This is to fulfil the assumption made 

by Nates [1] and Von Bentheim [2] that the velocity of the particle is equal to the 
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Figure 3.2: The Modelling section of ELFEN 

velocity of the drum when the two come into contact for the first time. 

a) Loading Conditions 

ELF EN allows for mechanical, thermal and fluid loads. The package allows for 

a problem to be defined under several load cases with different loading functions 

applied to each case. A loading function is a curve that defines how a load will act 

on an object over a certain period of time. 

In the ball mill problem, mechanical loads are used. Two load cases were iden

tified. These include a load case to apply gravity to the particle and a load to allow 

the mill to rotate. Under the 'gravity load' case a drop load is implemented. This is 

constant loading function and is applied to the rectangular particle as a body force. 

The graph for the drop load is shown in figure 3.3. 
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:!" ' • 

Figure 3.8: The Analysis section in ELFEN 
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