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DESCRIPTION
Designing of engineering and science applications involve many 
mathematical equations due to their complexity in terms of 
geometry of products and the usage of products. It cannot be the 
exactly defined equations for all sorts of applications and only 
empirical relationship would work in most of the situations. 
Methods such as discretization of shapes into small units of sizes, 
analyzing their behavior for stress, strain, heat conduction, 
electrical conduction can be understood to some extent by using 
different commercial softwares that use the concept of finite 
element methods using Finite Element Analysis (FEA). The so-
called small element can be expressed in two dimensions or 
three dimensions. Each element can have different shape like 
triangle, square and so on. The behavior of the overall product 
can be understood by combining the results obtained for each 
element. In the process of analysis of the product, various factors 
are taken into consideration as the material of the product, the 
boundary conditions of the product, mechanical property 
evaluation, are used for evaluation.

Defining a material for a product plays an important factor to 
evaluate its deformation behavior. The amount of deformation 
of a product depends upon the elasticity–plasticity behavior of a 
material. Also, the temperature under which is product is 
subjected to work. The amount of load on the product is in 
regarding point load and uniformly distributed load. The type of 
intermediate fasteners used in the product is a different material 
property. When two products of different material are in action 
due to the presence of mechanical stress, each product 
experiences a different amount of stress–strain behavior. As the 
composition of the material in a product cannot be uniformly 
distributed, the plasticity behavior may not be exactly 
proportional, and the regaining behavior will not result in 
original shape. Boundary problems are solved using material

models in finite element analysis. In a material model current 
stress-strain state is updated.

A stiffness matrix is assembled. Different methods have been 
adopted to formulate stiffness matrix. For designing rapid 
prototype, stiffness matrix calculation is a must. In the FEM, the 
structure of a product under analysis can be made into small 
elements of different shapes like shell element, frame element, 
plane element and plate elements. Different combination of 
elements can be used to model a product’s structure. The type of 
element used at the different location in a product depends 
upon the shape of the product at a location. Splitting up a 
product under FEM analysis is the fundamental requirements. 
The meaning of Finite Element (FE) refers to the split up of the 
model into finite sizes.

CONCLUSION
These finite sizes represent elements the choice of the elements 
is based on the expertise of the finite element analyst. Each 
element has minimum two end points. An element can be 
represented by a matrix. The matrix contains values of nodes. 
The adjacent elements can be represented by many matrices. 
These matrices are assembled according to the connectivity of 
the elements. By solving the matrix, stress and strain can be 
obtained at nodes of all the finite elements. The form of the 
design is broken into non-overlapping coupled components 
called elements. These elements are represented by a linear 
combination of polynomial functions with undetermined 
coefficients, which form the approximate numerical solution to 
the governing differential equations. The undetermined 
coefficients are represented by nodes, which are located on the 
ends of an element. The solutions are found at these nodes 
using the polynomial functions and prescribed boundary 
conditions.
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