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Finite element analysis (FEA) is a robust and widely used design tool in mechanics, aerospace engineering, civil engineering, etc. FEA software is an extremely powerful simulation tool in the world of
engineering, thanks to its ability to mathematically analyze a wide range of problems. Among the most popular and important elements of FEA are finite element analysis and the finite element method. Finite
element analysis Overview The finite element method is a method of computational analysis. It can be broadly described as a mathematical means of analysis to create an economical means of simulating the
behavior of a mechanical system. One of the most common applications of FEA is the design of a structural component. This may include a simple beam or a thick wall, to name a few examples. The finite
element method can be thought of as a kind of "computer-built" object that mimics the behavior of the real-world component. The finite element method is a numerical method of obtaining approximate
solutions of partial differential equations (PDE) arising from the mathematical theory of fields in continuum mechanics. It is thus one of the principal numerical methods in partial differential equations (PDEs)
and a large number of disciplines, such as continuum mechanics, solid mechanics, fluid mechanics, structural engineering, and computational mathematics, utilize the finite element method. In computational
fluid dynamics, the finite element method can be used to solve partial differential equations by discretization, and hence, the finite element method is an efficient numerical technique to solve partial differential
equations numerically. The finite element method uses a mesh, usually a rectangular grid, to divide a domain into a number of sub-domains. The sub-domain can be a rectangular element, a triangular element,
a tetrahedral element, etc. Each sub-domain is referred to as a finite element. The process of approximating a continuous problem with its finite element solution is referred to as the discretization of the
problem. It is often easier to approximate the continuous problem with a set of finite elements than with a single element. The solution of a discretized problem is then referred to as the finite element solution.
After the boundary conditions are specified for the entire problem, the finite element problem is numerically solved. History The finite element method was introduced in the early 1960s by B. C. Wack, who was
a professor of mathematics at the University of Waterloo. His motivation was to develop a mathematic modeling tool for engineers. Unlike the method of finite differences,
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