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Course Objectives: The objectives of the course are to make the students learn about
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o Familiarize basic principles of finite element analysis procedure.

e Explain theory and characteristics of finite elements that represent engineering structures.
e Apply finite element solutions to structural, thermal, dynamic problem

e Learn to model complex geometry problems and solution techniques

UNIT -1I:
INTRODUCTION: Concepts of FEM — Steps involved — merits & demerits — energy principles —
Discretization — Rayleigh —Ritz method of functional approximation.
PRINCIPLES OF ELASTICITY: Equilibrium equations — strain displacement relationships in
matrix form — Constitutive relationships for plane stress, plane strain and Axi-symmetric bodies of
‘revolution with axi-symmetric loading.
Learning Oulcomes:
At the end of this unit, the student will be able to

e Understand the concept of nodes and elements.(L2)

e Understand the general steps of finite element methods.(12)

e Understand the role and significance of shape functions in finite element formulations (12)

UNIT -1I:
ONE DIMENSIONAL & TWO DIMENSIONAL ELEMENTS: Stiffness matrix for bar element
— shape functions for one dimensional elements — one dimensional problems .Two Dimensional
Elements - Different types of elements for plane stress and plane strain analysis — Displacement
models — generalized coordinates — shape functions — convergent and compatibility requirements —
Geometric invariance — Natural coordinate system — area and volume coordinates
Learning Outcomes:
At the end of this unit, the student will be able to
e Explain the formulation of one dimensional and two — dimensional elements (L2)
e Apply the formulation techniques to solveone dimensional two — dimensional problems (L2)
e Formulate and solve axisymmetric problems.(L6)

UNIT -III:

GENERATION OF ELEMENT :Generation of element stiffness and nodal load matrices for 3-
node triangular element and four noded rectangular elements.

Learning Qutcomes:

At the end of this unit, the student will be able to

Apply the formulation techniques to solve problems using triangle and quadrilateral elements. (L3)

UNIT -1V:

ISOPARAMETRIC FORMULATION :Concepts of, isoparametric elements for 2D analysis —
formulation of CST element, 4 —Noded and 8-noded iso-parametric quadrilateral elements —
Lagrangian and Serendipity elements. AXI-SYMMETRIC ANALYSIS: Basic principles-
Formulation of 4-noded iso-parametric axi-symmetric element

Learning Qutcomes:

At the end of this unit, the student will be able to
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e Understand concepts of isoparametric elements(L.1)
e Formulate and solve axisymmetric problems.(L6)

UNIT - V:

SOLUTION TECHNIQUES: Numerical Integration, Static condensation, assembly of elements
and solution techniques for static loads

Learning Outcomes:

At the end of this unit, the student will be able to

Text Books:

1. Finite Element Analysis for Engineering and Technology, Tirupathi R Chandraputla,
Universities Press Pvt Ltd, Hyderabad.2003.

2. Finite Element analysis — Theory & Programming by C.S.Krishna Murthy- Tata
Mc.Graw Hill Publishers
Reference Books:

1. Finite element analysis and procedures in engineering by H.V.Lakshminaryana, 3™
edition, universities press,Hyderabad

2. Finite element analysis in Engineering Design by S.Rajasekharan, S.Chand
Publications, NewDelhi

3. Finite element analysis by S.S. Bhavakatti-New age internationalpublishers
Course Outcomes:
At the end of this Course the student will be able to

e Demonstrate the differential equilibrium equations and theirrelationship

e Apply numerical methods tofem
e Demonstrate the displacement models and loadvectors

e Compute the stiffness matrix for isoperimetricelements
e Analyze plane stress and plane strainproblems

Page 2 of 2



