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Discussion could include, but is not limited to, items such as the following: 

 

a) When carrying out some FEA the basic steps can be considered using the following 

acronym, 

 Split.  The first step that needs to be undertaken is to split the geometry down 

into finite elements (i.e. to create elements and nodes) so that mathematical 

assumptions can be made from one element to the next.  As long as the 

distances between the nodes is small enough (i.e. the distance over which the 

assumption is being made), are small enough, then a close approximation can 

be obtained.  At this stage then the element type (1D, 2D or 3D), order (1st or 

2nd order) and density (size) needs to be considered. 

 Interpret. In order to be able to obtain a reasonable result in a reasonable 

amount of time the geometry needs to be approximated.  Small details that add 

complexity to the analysis, but would not have an adverse effect on the 

analysis being undertaken in terms of run-time should be simplified or 

ignored.  That is to say that the part needs to be ‘idealised’ 

 Material.  Once the part has been simplified and meshed, then material 

information needs to be added.  This may determine if a linear or a non-linear 

solver may be used (depending on if the material is linear or non-linear).  

Careful consideration needs to be given as to if the material actually used is 

the same as the material in the FE model.  This may be a cause for poor 

correlation. 

 Physical Property.  If 1D or 2D elements are used, then physical property 

information needs to be added to the model.  That is to say, what is the section 

of any 1D elements (for example second moment of area, polar second 

moment of area, area and orientation)?  If 2D elements are used then thickness 

of the elements needs to be considered.  Again, this may be a cause for poor 

correlation to testing, for example, what is the manufacturing tolerance on a 

2mm thick sheet of material?  If 3D elements are being used, then this 

information is defined by the geometry of the elements. 

 Loading.  Once the above information has been added to the FE model the 

solver will be able to calculate the stiffness matrix for the structure.  From this, 

a set of simultaneous equations can be obtained.  In order to solve these, then 

the loading and boundary conditions needs to be known.  That is to say, how is 

the part loaded, in what direction, and how is it constrained?  This can also be 

a source of poor correlation (probably the main cause for poor correlation).  

For example over what area is the force being applied (if the part is being 

loaded at a single node, then in theory the stress in this location would be 

infinite (stress = force / area)), in what direction?  It is very easy to say a face 

is fixed in 6 degrees of freedom (i.e. it can not move at all), but this suggests 

that the part that the component is attached to is of infinite stiffness which will 

not be the case. 



 Evaluate.  Once the model has been solved the analysist needs to evaluate 

their results.  I.e. have any of the previous steps influenced the results?  Does 

any of the information in the previous steps need to be updated?  Using a 

computer to carryout FEA can only give approximate results.  How 

appropriate is it to quote the results to many significant figures given the 

approximations that have been made?  The results are computer generated, and 

like any computer generated information ‘garbage in = garbage out’! 

b)  

 
 

As can be seen in the above diagram, by moving FEA (CAE) so that it appears earlier in 

the design process, the amount of computer aided design (CAD) that is needed is 

significantly reduced to the point where conceptual work can be done with no CAD being 

necessary.  Models can simply be produced and verified in an FE environment.  If CAD is 

used, the designs produced are likely to be more efficient, delivered quicker and for less 

cost as major loadpaths etc would have been introduced to the design due to the early use 

of FEA, which is used to inform the design rather than relying on the experience and 

judgement of the CAD engineer. 

 


