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1 Introduction

General field problems in engineering-Discrete and continuous models-
Characteristics-the relevance and place of finite element method-Variational
calculus-Variational formulation of boundary value problems-The method of
weighted residuals-Rayleigh-Ritz and Galerkin methods-Solution of large
system of equations-Choleski Decomposition-Gaussian elimination procedures.

General Procedure of FET

Discretization of Domain selection of interpolation polynomials-Convergence
requirements-Formulation of element characteristics matrices and load vectors —
Assembly of element characteristics matrices-Solution of finite element
equations-Post processing of results.

Finite elements analysis of One Dimensional and 2D problems

One dimensional finite element analysis-Linear bar element-Quadratic bar
element-Beam element-Frame elements-One dimensional heat transfer-Two
dimensional finite element analysis approximation of geometry and field
variables-Three nodded triangular element-Four nodded rectangular element-Six
nodded triangular element-Natural coordinates and coordinate transformation —
Numerical integration-Incorporation of boundary conditions

ISO Parametric Elements

Iso-parametric  elements-Dynamic analysis-Equations of motion using
Lagrange’s approach-Consistent and Lumped mass matrices-Formulation of FE
equations for vibration problems-Solution of Eigen value problems-Transient
vibration analysis- Thermal transients.

Application of finite element Analysis

Finite element analysis of Machine elements - Axi-symmetric FEA of a pressure
vessel-Application of FEM in various metal forming processes — Solid
formulation and flow formulation — FEA simulation of Metal -cutting,
Solidification of castings and Weldments.
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