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Fatigue and Fracture



Objectives of Course

• This course presents a graduate level 

introduction to fatigue and fracture of materials

• The mechanisms and mechanics and fatigue 

and fracture are introduced 

• These are integrated with basic concepts in finite 

element modeling and simulations

• The frontiers of research are also presented at 

the end of the course 



Course Outline

• Tuesday 6 September

– Introduction to Mechanical Properties

– Introduction to Elasticity

– Introduction to the Finite Element Method

– Abaqus Software Installation and Configuration

• Wednesday 7 September

– Introduction to Plasticity

– Introduction to Notches and Fracture Mechanics

– Review of Truss Problems

– Finite Element Modeling of Truss Problems



Course Outline

• Thursday 8 September

– Fracture and Toughening of Materials

– Fundamentals of Fracture Mechanics

– Finite Element Modeling of Plate With Hole

• Friday 9 September

– Fundamentals of Fracture Mechanics – cont

– Introduction to Fatigue

– Finite Element Modeling of Crack Problems



Course Outline

• Saturday 10 September

– Case Study of Contact

– Case Study of Adhesion

– Finite Element Modeling of Hertzian Contact and 

Research Discussions



Approach to the Course

• Intensive combination of lectures and hands on 

computer-based modules

• Lecture

• Break

• Lecture

• Lunch

• Finite element modeling lecture

• Finite element modeling




































