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Course Description:
This course covers the fundamentals of solid mechanics and fracture mechanics. These include basic concepts of stress and strain, fracture mechanics, fatigue of materials and the finite element method. An introduction to the failure analysis will also be presented. The lectures will be complemented by lab sessions in which students will use commercial finite element code.
Learning Objectives:

Upon satisfactory completion of this course, every student should have comprehends the concepts of stress analysis, S-N curve and Paris’ Law, as well as the mechanisms of crack growth in metals, ceramics and polymers. They should also have extensive hands-on experience with a commercial code of finite element method. By the end of this course students should be able to predict the lives of engineering structures and components. They should also be able to simplify complex problems and use the finite element method to solve contact problems and crack problems.
Grading: 
In-Class Excises and Computer-Based Projects: 100%
Software and Hardware Requirements:
ANSYS and Abaqus software packages
Recommended Reading List:
1. W. O. Soboyejo, Mechanical Properties of Engineered Materials, (Marcel Dekker,

Inc., New York, 2003).
2. M. F. Ashby & D. Jones, Engineering Materials: An introduction, Book 1, (Pergamon Press, Oxford, 1984).

3. S. Suresh, Fatigue of Materials, (Cambridge University Press, Cambridge, 1998)
4. O.C. Zienkiewicz and R.L. Taylor, The Finite Element Method:  volume 1, Basic Formulation and Linear Problems, 4th Ed., (McGraw-Hill, New York, 1989)
5. T. R. Chandrupatla and A. D. Belegundu, Introduction to Finite Element in Engineering, 3rd Ed., (Prentice Hall, Upper Saddle River, 2002)
6. J.C. Simo and T.J.R. Hughes, Computational Inelasticity, (Springer, New York, 1998)
Course Syllabus
Tuesday 6 September

Lecture 1

Introduction to Mechanical Properties
Lecture 2

Introduction to Elasticity

Lecture 3

Introduction to the Finite Element Method

Lab 1


Abaqus Software Installation and Configuration
Wednesday 7 September

Lecture 4

Introduction to Plasticity
Lecture 5

Introduction to Notches and Fracture Mechanics
Lecture 6

Review of Truss Problems

Lab2 


Finite Element Modeling of Truss Problems

Thursday 8 September

Lecture 7

Fracture and Toughening of Materials
Lecture 8

Fundamentals of Fracture Mechanics
Lab 3


Finite Element Modeling of Plate With Hole
Friday 9 September

Lecture 9

Fundamentals of Fracture Mechanics - cont
Lecture 10

Introduction to Fatigue
Lab 4 


Finite Element Modeling of Crack Problems
Saturday 10 September

Lecture 11

Case Study of Contact
Lecture 12

Case Study of Adhesion
Lab 5
Finite Element Modeling of Hertzian Contact and Research Discussions
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