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UNIT-I INTRODUCTION 

Basic principles 

The basic principles underlying the FEM are relatively simple. Consider a body or 

engineering component through which the distribution of a field variable, e.g. displacement or 

stress, is required. Examples could be a component under load, temperatures subject to a heat 

input, etc. The body, i.e. a one-, two- or three-dimensional solid, is modelled as being 

hypothetically subdivided into an assembly of small parts called elements – ‘finite elements’. 

The word ‘finite’ is used to describe the limited, or finite, number of degrees of freedom used to 

model the behaviour of each element. The elements are assumed to be connected to one another, 

but only at interconnected joints, known as nodes . It is important to note that the elements are 

notionally small regions, not separate entities like bricks, and there are no cracks or surfaces 

between them.  

The complete set, or assemblage of elements, is known as a mesh . The process of 

representing a component as an assemblage of finite elements, known as discretisation, is the 

first of many key steps in understanding the FEM of analysis. An example is illustrated in Figure 

1. This is a plate-type component modelled with a number of mostly rectangular(ish) elements 

with a uniform thickness (into the page or screen) that could be, say, 2 mm. 
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